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Preface 

This book follows the adventures of a research team, which began 30 years ago, is still 
continuing its efforts, and hopes to complete the investigation. This is a research effort for 
earthquake prediction, the study of changes in the Earth’s electromagnetic field, known as 
the VAN method after the initials of Varotsos, Alexopoulos and Nomicos, who began this 
investigation in 1981 following the disastrous earthquake at Alkyonides Corinth in Greece. 
(Although I belonged to the team and participated in the experiments from the beginning, 
it was my decision not to include my name in the logo.)

From the start, there was cooperation between our team and Dr Elizabeth Dologlou, 
currently Assistant Professor in the Department of Physics, University of Athens, and her 
experience as a seismologist greatly helped our team. Over the course of the years, Alex-
opoulos was no longer able to participate in the experiments because of his age (he passed 
away in 2010 at the age of 101; to the end he watched our efforts with great interest as we 
met together every Sunday to give him our news). Mr Nomikos left us in 1986. In 1995, 
two young scientists joined our team: Nicholas Sarlis, physicist, Associate Professor in 
the Department of Physics, University of Athens, and the mathematician Dr Efthimios 
Skordas, currently Assistant Professor in the Department of Physics, University of Athens. 
Since then we have continued with strong will and hard work.

The group includes three graduates of higher technical education: Basil Dimitropoulos, 
Spyros Tzigkos and George Lampithianakis. The first two have helped install several VAN 
field stations and have the custody and care of the proper functioning of the field sta-
tions and the central station of the telemetric network in Glyfada, Athens. Obviously, just 
as a living organism needs constant care, so the network needs constant supervision and 
maintenance to keep it in good working order. There are frequent operational problems, 
especially in the field stations, due to external factors (lightning, violent weather changes, 
cable wear by various factors, etc.). The third member (Lampithianakis) of our technicians’ 
group collects digital data from the field stations through dialup once a day in the Univer-
sity of Athens. Finally, working with us is Anastasia Philippopoulou who, amongst other 
things, is focusing on archiving all the recordings.

The entire team is committed to continue as we have been doing and as forces allow. 
We all knew from the beginning that the road of this research effort would be very long 
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and difficult. However, we believe that we are going in the correct direction and we are all 
determined to continue with it, whatever the cost to our personal lives. 

I wrote this book for two main reasons. 
Firstly, I wanted to explain that the investigation did not start in 1981 out of nowhere. In 

the 1970s, Varotsos and Alexopoulos published numerous scientific articles in international 
journals, and wrote a monograph called Thermodynamics of Point Defects in Solid State 
Physics. The monograph was completed and submitted for scientific evaluation in 1980 
and eventually published by the international publisher North Holland in 1986 (Figure 
2.1). The VAN experimental measurements are just an application of this theoretical work, 
as I explain in Section 2.1.

Our odyssey of 30 years trying to resolve a problem like earthquake prediction, previ-
ously considered unsolvable, splits into three major periods. 

The first period, in the 1980s, includes experiments in various regions of Greece and the 
installation of a network comprising 18 stations whose data we could obtain telemetrically, 
in real time, at the central station in Glyfada, a suburb of Athens. (The procedure to carry 
out the measurements is described briefly in Chapter 3.) From these experiments, we found 
that there were indeed preseismic electric signals, termed Seismic Electric Signals (SES), 
whose physical properties − found empirically from the continuous measurements (and 
summarized in Chapter 3) − allowed us to determine the epicenter and magnitude of a 
forthcoming earthquake. 

The second period, in the 1990s, was devoted to achieving a deeper understanding of the 
SES properties, which were so “strange” and new in the literature when announced in the 
1980s and which immediately gave rise to the logical question, “Why is nature working in 
such a way?” After theoretical work and additional measurements, we have now reached 
the point where we know “why”, and the explanation is provided in simple terms in Chap-
ter 3 by avoiding the use of complex mathematical formulae. Detailed mathematical proofs 
can be found in Varotsos’ (2005) monograph, The Physics of Seismic Electric Signals (Ter-
raPub, Tokyo, Japan). How these properties were applied to predict large earthquakes, for 
example in the central Aegean Sea in 1986, in Kyllini–Vartholomio in 1988, in Pirgos in 
1993, and the three major earthquakes of 1995 in Chalkidiki, Grevena-Kozani and Eratini-
Egion, is described in Chapters 5, 6, 9, 13, 14 and 15. 

During the third period, the 2000s, all our efforts were focused on how we could deter-
mine more precisely the time window for an upcoming earthquake after we had learned 
from the SES signals that an important earthquake would soon occur. In that decade, we 
published several articles on the subject in international journals, which are summarized in 
Varotsos, Sarlis and Skordas’ (2011) , under the title Natural Time Analysis: The New View 
of Time (sub-titled Precursory Seismic Electric Signals, Earthquakes and other Complex 
Time Series; Springer-Verlag). The main result was that the perception we had regard-
ing time should be changed to another way of thinking, called natural time, which is 
explained in simple terms in Chapter 18. This new view of time is of particular use when 
determining the time of an impending earthquake. As examples, I explain in Chapters 19, 
21 and 22 how we were able to identify the timing for three major earthquakes that oc-
curred in Greece after 2000; namely the northern Aegean Sea earthquake in 2001 and the 
large earthquakes in southwestern Greece and western Peloponnesus in 2008. In Chapter 

Preface



xvii

23, I summarize the current stage of the VAN research in other countries, including Japan, 
the USA, China, Russia, France, Italy and Mexico.

Note that I do not use any mathematical formulae throughout the 23 chapters of the 
main body of the book. However, the Appendix at the end of the book gives the necessary 
mathematical background to undertake calculations in natural time. In this Appendix, I also 
discuss the case of the super-giant earthquake of magnitude 9.0 in Japan on 11 March 2011, 
which devastated the Pacific side of northeastern Honshu with a huge tsunami causing seri-
ous nuclear plant disasters. This is so placed because the understanding of what happened 
before that earthquake requires knowledge of the mathematics explained in the first two 
sections of the Appendix.

All evaluations to date of the VAN method from international committees and confer-
ences have been positive. In the following chapters I describe six of them, namely two 
international conferences in Athens in 1984 and 1990 (Chapters 4 and 8), two international 
conferences in California in 1992 and 1995 (Chapter 10), the Special Scientific Committee 
of the United Nations for Natural Disaster Reduction in 1994 (Chapter 11) and the Royal 
Society of London in 1995 (Chapter 12). 

My second reason for writing this book is, by describing the research which began 30 
years ago and continues to this day, to highlight the enormous difficulties that can be met 
by a research effort. I am addressing mainly young researchers here − those who dream 
of achieving something in life, those who dare to follow unfamiliar and difficult paths, to 
those who make targets to resolve some of the unsolved problems of Science. I am address-
ing them. I want to inform them of what they might encounter in their path and to pass on 
this message: They must know that the path of their effort is long and difficult, and mostly 
impassable. It will hurt; it will deprive many of their personal lives. They will be pressed, 
perhaps even by those around them, to leave. Many will be disappointed and, if they do 
not have enough strength, will stop. In the long history of humankind, there are countless 
such examples. If, however, they have faith in that research and the strength to continue, 
then the adventure is exciting, even magical, and it will bring a sense to their lives. They 
should be prepared for any eventuality. If they succeed, they will feel complete satisfaction, 
because they have achieved their purpose. However, despite their long and arduous efforts, 
they may fail. Nevertheless, believe me, they will feel complete because they tried with all 
their might. The conclusions of their efforts will be useful, even in that situation. In addi-
tion, always remember the maxim of our ancient Greek ancestors: It is bad to fail, but it’s 
much worse never to have tried. 

Since the beginning of our efforts, we have always presented our results at the Acad-
emy of Athens. Some seismologists, however, criticized this by claiming that we did not 
publish in international journals. Therefore, at the end of this book (and in particular in the 
References) is a list of more than 140 research articles solely related to this subject that we 
published in well-known international journals through the reviewing process. This is in 
addition to the aforementioned three monographs and numerous papers in the proceedings 
of international conferences. 

Furthermore, I would like to mention that almost all the well-known and widely dis-
tributed scientific journals, like Nature, Science, Physics Today, EOS (Transactions of the 
American Geophysical Union), La Recherche, NewScientist, Physics World, have repeat-
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edly devoted specific articles and/or commented on our research results. Such articles have 
also appeared in well-known newspapers in Europe and USA such as Le Monde, Le Figaro, 
Libération, The Times, Los Angeles Times, etc., as well as in Japan, for example, Asahi 
Shimbun and Mainichi Shimbun.

In the following pages, I have drawn many pieces of information from the press archives 
and every time I cite the source. Keeping chronological order, I have gradually recorded 
the course of this research effort.

Finally, it should be remembered that the attacks made on us from time to time were 
never answered in a similar style. I was always angry, especially when I thought that the 
attacks were unfair but we did not answer back. The cooler-headed Alexopoulos and Var-
otsos said to me: “Calm down, Mary, always remember that one day these people will 
not feel good about what they have said, while we will be proud of what we have not 
said.”

I would like to express my sincere thanks to my husband (P.Varotsos) as well as to Mrs 
Pauline Lovell, who carefully went through the English version of this book and suggested 
several very helpful improvements 

Mary Lazaridou-Varotsos, PhD
Athens, October 2011 
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1  Earthquakes, seismology and the VAN 
earthquake prediction method

1.1  Earthquakes: General background and history 

An earthquake is a natural phenomenon that causes awe, terror and insecurity. It is char-
acterized by a sudden release of energy which travels via waves from the Earth’s interior. 
The wave nature of the phenomenon was understood in the late 18th century, but the de-
velopment of research in the field of seismology only started in the second half of the 19th 
century, with the construction of the first “modern” seismographs achieved shortly before 
the start of the 20th century. We feel the earthquakes from the sudden movement of soil 
and perhaps from the breaking of rocks as a result of this energy. If the earthquake is fierce, 
large areas are affected and the consequences are frightening, resulting in both property 
damage and, frequently, loss of human life. Over the past five centuries, earthquakes have 
killed more than seven million people. 

Major earthquakes have affected and even destroyed many ancient civilizations. Several 
historical reports of large earthquakes in Greece and their disastrous consequences were 
written by Epicurus, Herodotus, Thucydides, Xenophon, Pausanias, Plutarch, Strabo, etc. 
Let me mention a few examples: powerful earthquakes occurred in 1650 BC when a vol-
canic eruption destroyed the island of Santorini (sinking the centre of the island and form-
ing a caldera); the destruction of Sparta in 463−464 BC; the destruction of old Corinth in 
426 BC; a devastating earthquake at Helice in 373 BC; a very strong earthquake in Rhodes 
in 227 BC, which caused the collapse of the Colossus of Rhodes (one of the seven wonders 
of the ancient world); a very strong earthquake which destroyed the Olympia and caused 
the collapse of the temple of Zeus in 385 AD.

When Charles Darwin, known for his theory on the evolution of species, saw the dev-
astating effects of the earthquake in Chile in 1835, he lamented: “How bitter and humiliat-
ing a thing for man to see his works, for which he struggled so badly, destroyed in mil-
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liseconds.” This cry of sorrow and distress is the confession of the inability of humans to 
withstand such disasters.

Earthquakes have attracted attention from very early times. Throughout history, there 
are many references to them, mostly characterized by supernatural phenomena associated 
with the superstitions and prejudices of each place. In Greek mythology, the causes of 
earthquakes are as follows. 

In one version, when the sea god Poseidon (Kosmoseistis, Gaiokratis, Seisichthon), is 
angry he fixes the trident and the Earth shakes. In Homer’s epic The Iliad, we have the first 
description of a large earthquake. The poet wanted to highlight the severity of the Trojan 
war, in which the gods also participated, and compared it with the massive earthquake that 
occurred during this time and which shook a great area from Ida (Ossa, a mountain close to 
Olympus) to Troy (see Rhapsody Y, lines 56−66). The shaking was so strong that, accord-
ing to the poet, Hades became afraid that the Earth would break open and his palace would 
emerge covered with cobwebs.

According to another version, the giant Enceladus caused earthquakes. He was the son 
of Heaven (or Tartarus) and Gaia (Earth), whom the goddess Athena − during the gigan-
tomachy (war of giants)1 − struck with a spear or with the quadriga chariot, threw him to 
Tartarus and crushed him with a whole mountain (Ossa), or an island (Sicily). Since then, 
every time the submerged giant stretches, the mountains shake (earthquakes), or when he 
gets angry he exhales and smoke and fire leave the Earth (volcanoes). This battle between 
Enceladus and Athena has been immortalized by many artists (for example, in the Parthe-
non at the Acropolis and the Temple of Apollo at Delphi), as well as on the veil of Athena 
at the Panathenaic festival2 wandering through the city.

The first step in understanding the earthquake as a natural (rather than supernatural) 
phenomenon was made by the great Greek philosophers of antiquity (for example, Py-
thagoras, Diagoras, Parmenides, Anaxagoras, Thales, Anaximander, Anaximenes, Epicu-
rus, Callisthenes, Democritus Aristotle, etc.). They understood that people could not stop 
natural phenomena and so they tried to study them. Aristotle was the first to identify the 
different types of earthquake and the first to note the connection of earthquakes with vol-
canic activity. He was also among the first who noted that earthquakes mostly occur in the 
same regions. So his famous saying, “where the Earth shook once, it will shake again”, 
is timeless. 

1 There is the view that the ancient Greeks characterized the gigantomachy as the perpetual struggle 
of humans against the natural disasters that threaten their extinction. 

2 Panathenaea, a religious festival of the goddess Athena (protector of the city of Athens), was held 
every year in Athens. Every fourth year, when the Panathenaic Games were also held, the festival 
was known as the Great Panathenaia and lasted 10 days. During the Great Panathenaia, a special 
robe (the peplos) was made by the women of Athens for the statue of Athena, which was carried to 
the Parthenon (at the Acropolis) as part of the procession. There was also a sacrifice made to Athena. 
Award ceremonies included the giving of Panathenaic amphorae, which were large ceramic vessels 
containing the oil given as prizes.
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1.2  Seismology in general: The theory of plate tectonics

Seismology is the science of studying earthquakes and the structure of the Earth’s interior 
(it also deals with the detection of nuclear explosions). The scientific study of earthquakes 
is a new discipline of the past 120 years. In attempting to explain the causes of the occur-
rence of earthquakes in some regions, seismologists record the seismic waves and study the 
structure and dynamics of the Earth’s interior. A seismograph is an instrument that records 
earthquakes after their occurrence. The record is called a seismogram and, after appropri-
ate analysis, the magnitude of the earthquake is determined as a measure of the amount 
of seismic energy released during its occurrence. For the measurement of the magnitude, 
the 10-unit Richter scale is used. The magnitude of an earthquake is practically the same 
from any region measured. However, for the same earthquake, the seismological institutes 
announce different magnitudes that vary considerably (see an example in Chapter 19 for 
a major earthquake in 2001 in the northern Aegean Sea). These differences occur because 
individual seismological institutes might follow different definitions of earthquake magni-
tude and/or have different ways of measuring it. The focus of the earthquake is called the 
“spot”, the place inside the Earth where the rupture starts along a fault and thus begins the 
release of energy. The vertical distance from the focus to the Earth’s surface is the depth of 
the earthquake. The epicenter of the earthquake is the point on the Earth’s surface located 
directly above the focus of the earthquake. In order to determine the position of the epi-
center to the maximum possible accuracy, ideally a dense seismographic network should 
be installed. (However, beware: the epicenter is an ideal mathematical point, as explained 
in detail in Section 3.6). The intensity, namely the severity, of the earthquake is determined 
by the devastating effects it has on a particular site. Therefore, for the same earthquake, 
we have different intensities in different regions. The intensity of an earthquake in a region 
depends on its magnitude, the distance from the epicenter, the depth of the earthquake, the 
quality of soil in the region, and by the geological structure between the region and the 
focus of the earthquake. To measure the intensity, the 12-unit Mercalli scale is widely 
used. 

According to the theory of plate tectonics (the idea was originally proposed by We-
gener in 1912; for more details see Section 7.2), the upper portion of the Earth, the litho 
sphere, is rigid (solid). Beneath this approximately 100-kilometer-thick rigid surface layer 
lies the asthenosphere, which consists of rocks that are softer (i.e., almost in a state of 
flux) because of the high temperatures that prevail there. The lithosphere consists of ten or 
so blocks, termed (tectonic) plates, which “float” on the asthenosphere and move at speeds 
of between 2−16 centimeters per year. The stress is caused by the jostle and slip between 
plates. Large stresses build up at plate boundaries. When these stresses exceed the tensile 
strength of the rocks, the rocks break along the most sensitive part of the plate (surface 
fault) and thus an earthquake occurs. The world’s earthquakes occur chiefly in the bound-
ary zones of the plates, and their devastating effects are due to the generation of elastic 
waves caused by the sudden rupture (or slip) of the faults in the lithosphere. 

The earthquakes described above are termed tectonic earthquakes. This description can 
be applied to almost all (around 90%) earthquakes. There are also, but on a smaller scale, 
the volcanic earthquakes associated with processes that cause volcanic eruptions, and the 
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collapse earthquakes that are small earthquakes in underground caverns. Finally, there is 
a class of earthquake caused by human activity, for example the construction of dams, 
industrial or military explosions, underground nuclear explosions, etc. 

Depending on their depth, we characterize earthquakes as: (a) surface earthquakes that 
have a depth of up to 60 kilometers (over 90% of earthquakes belong to this class); (b) 
earthquakes of intermediate depth, that occur at depths of between 61 and 160 km; and (c) 
deep earthquakes that have much greater depths. 

As already mentioned, most earthquakes occur at the boundaries of tectonic plates. 
Greece, which lies just on the boundary of the converging African and Eurasian plates, is 
one of the most earthquake-prone countries − in terms of seismicity it holds the first place 
in Europe and the sixth in the world. From antiquity to the present, large earthquakes in 
Greece have caused not only loss of human life but also the partial or total destruction of 
cultural monuments, as mentioned above. 

We call the areas located within the plates aseismic because they usually have low 
seismicity. However, major earthquakes can occur inside the plates as well; an example is 
a terrible earthquake in Lisbon in 1755 that resulted in the deaths of about 60,000 people 
and destroyed most of the city from the earthquake itself and from the fires and tsunami 
that followed. A second example is the 6.6 magnitude earthquake that occurred in Grevena-
Kozani in northern Greece on 13 May 1995, in an area previously considered aseismic (see 
Chapter 14). A third example is the 6.1 magnitude earthquake that occurred on 29 March 
1986 in the central Aegean sea, which is discussed in Section 5.1.

1.2.1  Seiya Uyeda

In the further development and foundation of the theory of plate tectonics, which today is 
established worldwide, Professor Seiya Uyeda has played a key role. His book (Figure 1.1) 
entitled The New View of the Earth (1971) is a classic in this field. As far as the content of 
this book is concerned, the review by the famous Sir Edward Bullard says it all: 

...Until the late 1960s most scientists thought of the earth as a rigid body with fixed continents 
and permanent ocean basins. Now most scientists believe the earth’s surface is brittle, in con-
stant motion, and composed of large plates. These plates repeatedly collide, break apart, and 
collide again. The results of these movements are new ocean basins, mountains, earthquakes, 
volcanoes and other dramatic features and events. This scientific revolution is called global 
tectonics, more commonly known as continental drift and it is the central topic of this book ... 

... This book gives an account of the ideas about the earth and about the nature of geological 
change that have developed over the past 25 years… Uyeda has a topic that is worth treating in 
the way he has treated it. The development of Geology since 1950 has been a real revolution 
in ideas ... 

Seiya Uyeda served in the University of Tokyo (Japan) as professor of geophysics until his 
retirement in 1990, and then served in the University of Tokai as a distinguished professor 
until 2008. During this period, he was a visiting scientist or professor at the universities 
of Cambridge, Oxford, Stanford, California, Columbia, Pierre et Marie Curie and Texas 
A&M, and Massachusetts (MIT) and California (Caltech) Institutes of Technology. He is 
a member of the Japanese Academy of Scientists, and a foreign member of the American 
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Academy of Arts and Sciences, the Russian Academy of Sciences, and the U.S. National 
Academy of Sciences.

In his long and distinguished scientifi c career, Professor Uyeda has made outstanding 
contributions to research in many fi elds of geophysics, including, in addition to plate tec-
tonics mentioned above, rock magnetism, geodynamics, heat fl ow and earthquakes’ gen-
eration processes. His scientifi c optimism is readily apparent in his favourite piece of ad-
vice for young scientists: At the end of the 19th century, it was commonly said “a fl ying 
machine heavier than air is impossible” (as, for example, stated by Lord Kelvin in 1895), 
but a decade later, airplanes fl ew. 

Figure 1.1 The cover of the English version of the classic book The New View of the Earth: Moving 
continents and moving oceans by the eminent Japanese professor Seiya Uyeda, fi rst published in 
Japan in 1971 and translated into English in 1979.  

1.2  Seismology in general: The theory of plate tectonics
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1.2.2  Seiya Uyeda and the VAN method

Professor Uyeda, who is highly respected in the international scientific community, visited 
Greece for the first time in 1984 following an invitation from the Greek Ministry of Public 
Works to participate in the first international evaluation of VAN. He made a detailed study 
of the VAN method and, since then, has devoted his time to this area of research. He fol-
lows very closely the developments and advances in the field, visiting Greece almost every 
year to study in situ (Figure 1.2). He has led the research efforts for the implementation of 
the VAN method in Japan, and in addition played a role of paramount importance in the de-
velopment of VAN research efforts worldwide, as explained in other chapters of the book 
(see, for example, Sections 4.2, 4.3, 12.1, 21.5, 22.3, 23.1 and A.4).  

1.3  Earthquake forecast: The VAN method

The Earth is a living planet and as long as it remains alive, all natural phenomena in it, 
including earthquakes, will continue to occur. Earthquakes, therefore, cannot be prevented. 
Because almost half the Earth’s population live in areas affected by earthquakes, from 
antiquity until today people have tried and are still trying to find precursory phenomena of 
earthquakes; that is, to predict the earthquakes in order to warn the population and to avoid 
as much as possible the consequent loss of life. 

Let me give a few examples: In the Achaia writings, the traveller Pausanias described 
various phenomena which preceded the terrible earthquake in Helice in 373 BC (which 
caused its disappearance). Furthermore, in his texts from On The Animals, Aelian de-
scribed the change in the behaviour of some animals five days before this earthquake.3 
Cicero reported that Anaximander, a student of Thales of Miletus, happened to be in Sparta 
in 550 BC when he saw a water source dry up suddenly. He warned the residents of Sparta 
about an upcoming earthquake, which actually occurred and destroyed Sparta (and now 
we believe that a change in water level may be indicative of an impending earthquake). 
Ferekides of Syros, a student of Pythagoras, predicted an earthquake by observing a change 
in the taste of the water he drank from a well, the earthquake finally occurring two days 
later (and now we believe that the release of gases, such as radon, from wells may be due 
to impending seismic activity). 

Over the decades, earthquake prediction began to take on a more scientific character. 
Many scientists in various countries have employed various methods to succeed. In par-
ticular, success means to determine the magnitude, the epicentral area and the occur-
rence time of an impending earthquake. If the assessment refers to the next days, weeks 
or several months, we talk about short-term earthquake prediction. If the estimate is for 
the next 5−10 years, it is termed medium-term prediction, while for a few decades we talk 
about long-term prediction.

3 Some animals have sensitive sensors that capture anomalous electrical signals, or they hear micro-
cracks from rocks before their total rupture.
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VAN constitutes a short-term earthquake prediction method. It is an instrumental 
method: by using electrodes buried into the earth, the VAN method involves taking meas-
urements to detect and interpret precursory electrical signals (see Chapter 2). In the litera-
ture, these signals are termed seismic electric signals (SES), and come from the future 
focal area of an earthquake. These signals are essentially transient changes in the Earth’s 
electric field before the earthquake. On the basis of these signals, VAN achieves the de-
termination of the three parameters: magnitude, epicentral area and time of an impend-
ing earthquake. Section 3.6 explains in general terms the desired accuracy of a prediction 
method, because there is often (unjustified) criticism of the VAN method that it contains 
“errors” or “ambiguities”.

Laboratory measurements carried out at the Solid State Physics Section of the Univer-
sity of Athens confirmed the existence of these signals. In particular, by measuring various 
types of rocks, it has been found that upon gradually increasing either the uniaxial stress 
or the hydrostatic pressure, electric signals are emitted well before the breakdown of the 
measured material – as in the case of earthquakes − in accordance with the theoretical as-
pects developed by Varotsos and Alexopoulos in the 1970s (see Section 2.1).

Figure 1.2 Professor Seiya Uyeda (with the author) visiting Santorini Island in the 1980s in order to 
study the area for a tentative installation of a VAN measuring station.  

1.3  Earthquake forecast: The VAN method



2  The development of the VAN research on 
earthquake prediction

2.1  How and why the VAN research started 

On 24 February 1981, at 22:53, a very strong earthquake shook Athens and power cuts in 
several areas reinforced the panic. The terrified residents rushed out of their homes and 
tried to understand what was happening. They switched on radios and waited to hear some-
thing relevant. Unprepared for such an event, they did not know what to do. They had had 
no preparation or training on how to react in this situation. Many took to their cars and left, 
without knowing where they should go. Many people went to coastal areas believing the 
beaches would provide safety, not realizing the potential risks from tidal waves (tsunami) 
which are sometimes generated after a major earthquake. They were not aware that the 
safest places are the open spaces (squares) away from buildings and beaches. Other people 
remained calmly in their homes, apparently not aware that more earthquakes of greater or 
lesser intensity could follow over the next few hours, and that these earthquakes, even if 
smaller, were more dangerous because of the risk of collapse of houses already affected by 
the first earthquake. Those who remained outside their homes gathered wood and lit fires 
to keep warm, because of the bitter cold.

Having recovered from the shock, people relied on the radio to learn about the epicenter 
of the earthquake, the magnitude, and to get advice on what to do. After some time, in-
formation became available. The earthquake recorded a magnitude 6.8 and its epicenter 
was in the Halcyon (Alcyonides) Islands in the Corinthian Gulf close to Corinth. Initially 
the consequences were unknown. Recommendations were made that people “stay out of 
homes that had suffered damage, but to return to homes that had not been harmed”. In my 
opinion, this recommendation was wrong. It was midnight and who could, and with what 
experience, check the houses? 
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Figure 2.1 The cover of the research monograph by P. Varotsos and K. Alexopoulos, entitled 
Thermodynamics of Point Defects and Their Relation with Bulk Properties, submitted for publication 
in 1980 and fi nally published in 1986 by the international publisher North-Holland (Amsterdam, 
Oxford, New York, and Tokyo). 
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Time passed, people were cold and tired, and many returned to their homes. Others 
preferred to stay in their cars, where they tried to keep warm and sleep a little. Many who 
returned to their homes were unable to sleep and watched television broadcasts until the 
early hours. Suddenly, at around 04:35 am, a second very strong earthquake occurred. In 
a panic, everyone now left their homes and stayed outside until morning. Many people 
gathered around the fires they had lit and endlessly discussed events. Some criticized either 
the authorities, who had not prepared the population for such an event, or the scientists, 
who had not informed people about what was going to follow. Others criticized the civil 
engineers who had not built sturdy houses. Many remembered the tragedy of Thessaloniki 
in 1978, where a block of flats collapsed, burying 49 people under the rubble. (An earth-
quake of magnitude 6.8, which followed smaller earthquakes, came after the residents had 
returned home after assurances from the authorities “that the danger had passed”.) 

Experts visited the affected areas and recorded the damage. There were several dead, 
many people had been injured, and many houses had collapsed. Many houses had suffered 
severe damage and were uninhabitable without repair. This monitoring extended to the 
regions, where there was found to have been large losses (Corinth, Perachora, Loutraki Ka-
parelli, Domvraina, etc.). In these areas, residents were housed in tents for a long time. In 
Athens, the earthquake had been felt strongly, but the losses were relatively small and had 
occurred mainly in areas with loose soil, and over the following few days, people gradually 
returned to their homes.

Our house, then a newly-constructed building, was located in the Ano Glyfada foothills 
around Hymettus. Built on rocky subsoil, it had withstood the earthquake, showing only 
minimal surface cracks in the plaster. During the days that followed, Varotsos was almost 
silent and watched the walls inside the building and out. He was absorbed in his thoughts. 
One day he decided to speak: “Look, for an earthquake to be generated the rocks inside 
the earth are brought under high stresses and when the stress exceeds the strength limit, 
the rocks break. Before breaking, however ...”. At some length, he explained his thoughts 
to me. 

In the 1970s, Varotsos and Alexopoulos, investigating lattice defects in solids, published 
more than 100 scientific articles in prestigious international journals of solid-state physics. 
Their theory, verified by laboratory experiments, can be found in their book (see Figure 
2.1) Thermodynamics of Point Defects and Their Relation with Bulk Properties, which 
contains all the main results of the articles co-authored by Varotsos and Alexopoulos from 
1970 to 1980. In simple words this theory states the following: “When the pressure on a 
solid gradually increases and reaches a critical value, the existing electric dipoles (due 
to lattice defects) acquire the same orientation, which leads to the emission of a transient 
low-intensity electric signal, before the fracture. So the solids before the fracture emit an 
electric signal, which ‘alerts’ the upcoming fracture. How much time elapses between the 
signal and failure depends on many factors, such as pressure, temperature, physical proper-
ties of the solid, etc…”  

In the light of this theory (see Figure 2.2), the rocks − which are solids − should at high 
stress, emit a “warning” electrical signal before the fracture. The question was whether we 
could record this weak electrical signal, and so we decided to investigate it by undertaking 
relevant measurements in the area where the aftershocks were going to continue for some 
time.

2.1  How and why the VAN research started
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Figure 2.2 Schematic diagram of Varotsos and Alexopoulos’ theory, which shows that before the 
fracture an electrical signal is emitted. The upper figure shows that the pressure (stress) (P) exerted 
on a solid gradually increases versus time (t) and when it reaches a critical value (P

cr
) then a transient 

electrical signal of intensity J is emitted, shown in the figure below. The figure also shows that the 
fracture (fr) of the material occurs after some time Δt, i.e., when the pressure (stress) reaches a value 
P

fr
 that is greater than the critical pressure P

cr
. At low pressure, the electric dipoles have random 

orientations, and just when all dipoles acquire the same orientation, the solid emits a warning signal, 
which constitutes the SES. Taken from Varotsos and Alexopoulos (1986). 

After a few days, Varotsos invited Professor Alexopoulos to come to the house. When 
Alexopoulos came, Varotsos, after showing him the cracks, explained his thoughts. The 
Professor listened very carefully. Extensive discussion followed for 2−3 days and they 
finally decided to tackle the issue. There was no doubt about the existence of the precur-
sory signal, since the laws of physics are not violated. The question was whether recording 
would be possible. In other words, this weak electrical signal could be covered (shaded), by 
electrical noise. (As we all know, in our homes and industries, there are electrical apparatus 
and installations that are “grounded”, so any “parasitic” current goes to earth, thus produc-
ing “man-made” electrical signals which could shade the preseismic weak electrical signal 
emitted by a natural source, such as an earthquake). We could check this by undertaking 
measurements in the active area where, as mentioned, we expected that earthquakes would 
continue for some time. Then Varotsos and Alexopoulos called Dr Nomicos, a student of 
Alexopoulos, who is an expert in electronics, to make the equipment for this experimental 
work. Nomicos eagerly accepted.  
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We decided to conduct the experiment at Perachora village, near Corinth, an area very 
close to the epicenter where the damage suffered was very large. Preparations were made 
quickly. We prepared electrodes and took a recorder from the university as well as purchas-
ing cables and tools. A few days later, everything was ready for the first experiment. 

It was 9 March 1981 when we started, 13 days after the 6.8 earthquake. Our small team 
(Varotsos, Alexopoulos, Nomicos and myself) arrived in the morning at Perachora. When 
we saw a military vehicle handing out flatbread to the residents, we realized that it was 
Shrove Monday. Jokingly, Professor Alexopoulos said, “If we fail in our measurements, 
we can say that we came to celebrate Shrove Monday out in the country.” We tried to find 
a suitable home which could provide the electricity we needed. It is worth noting that 
80% of the houses at Perachora suffered damage from the earthquake to some extent. Mr 
Petrou, the owner of a house at the foot of the Gerania mountain (which was why it was 
not damaged), gladly gave us his home. He and his family lived in a tent in the courtyard 
of their house. 

We put the instruments onto a large table and went out to work, which involved digging 
holes to place the electrodes, arranging the cables, and making a proper connection with 
the recorder, etc. Mr Petrou and the surrounding residents were very willing to help and we 
thank them once again for this. After a few hours, everything was ready and the measuring 
began. We were trying to see whether there were visible changes in the electric field of the 
earth before any event. There were some small and some larger earthquakes. However, we 
did not have a seismograph and very small earthquakes are not easily monitored. Therefore, 
we hung an object on a tightrope, hoping to see any small oscillations which would result 
from an earthquake. With such meagre and primitive instruments, we began to investigate 
the existence of the precursory signal and the possibility of recording it (Figure 2.3). Early 
indications were quite encouraging and we decided to stay there and continue throughout 
the night. Small earthquakes continued and this helped us a lot.

(Note: As a first step, we were trying to see if an electrical signal of very short duration, 
i.e., milliseconds, was recorded a few minutes before each earthquake. If this was the case, 
Varotsos and Alexopoulos’ theory predicted that there would be another signal of longer 
duration, but weaker, and much earlier, at several hours, days, or even months before the 
earthquake; this was the SES.)  

At around 9pm, Nomikos left for Athens and the three of us were left to continue. Af-
ter midnight, Alexopoulos said, “We must continue but take shifts.” After discussion, we 
convinced him to go to sleep in his car, which was in front of the house. He accepted on 
condition that we woke him at four in the morning for a shift change. After a few hours, 
at approximately 3:50am, we felt a strong earthquake, followed by a muffled roar. You 
would think that the mountain had been plucked and had tumbled to pieces in the nearby 
ravine. Terrified, we left the house by jumping over the railings of the balcony. This was 
our first instinctive movement. However, immediately after, Varotsos turned back the way 
we had come to see whether the instrument had fallen from the table and any measurement 
had been lost. Logically, his action was erroneous because the earthquake threatened the 
collapse of the building but Varotsos, excited by the experiment, was afraid of losing infor-
mation from the event. I found myself in the yard, and heard Mrs Petrou’s shouting, like 
an experienced seismologist, “Lady Mary, that was 4.5 Richter”. They already had experi-
ence of the continuous aftershocks and their estimates were almost accurate. Alexopoulos 

2.1  How and why the VAN research started
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described the scene with humour: “I was lying in the back seat of the car sleeping, when 
suddenly I felt a strong shaking. I awoke and looked in fear at the house, because I thought 
it might be falling down. Then I saw Varotsos and his wife jump over the railings of the 
balcony and then, immediately after that, Varotsos turning back. So I went outside to see 
what had happened.”. Of course, after this, we forgot the previous agreement to sleep in 
shifts since nobody had an inclination for sleep. Brewing coffee, we passed the rest of the 
night together. 

The next day, Mrs Dologlou arrived from the Seismology Department, University of 
Athens. She had learned about the presence of our team at Perachora. She said she had 
installed a portable seismograph in a nearby home and watched the evolution of the after-
shock sequence. We asked her to inform us of any seismic event and she gladly promised. 
The information she gave us helped us to see if there was a correlation between electrical 
signals and earthquakes. 

Alexopoulos and Varotsos continued taking the measurements and later I did a walk 
through the city. I had heard about the devastation on the radio, and wanted to see the 

Figure 2.3 This photograph was taken in March 1981, when the first measurements were conducted 
in Perachora village, in the region of Corinth. The picture shows Alexopoulos (left), Varotsos (right) 
and me (kneeling, watching the records), and a few residents of Perachora. 
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extent of the damage. I had no previous experience of the fury and power of Enceladus, 
never seen a city devastated by an earthquake. The images I saw were terrifying. Most of 
the houses were partially damaged or completely destroyed, the church had suffered major 
damage, and the tower collapsed. The inhabitants lived in tents installed in open spaces 
within or outside the village or, where possible, in the courtyards of their homes. Outside a 
café, which had withstood the fury of the earthquake, many residents sat and talked about 
the situation. I sat down to drink coffee, and started to strike up a conversation with them. 
They began to say different things: “We suspected that something strange was about to 
happen because the animals were very restless with dogs barking and screaming, the don-
key bray was of a particular nocturne, and hens cackled uncomfortably”, etc. And then the 
report: “Many homes were completely destroyed, others were uninhabitable, there were 
injured and dead. Mr… together with his daughter came out of the ruins without suffering 
any injury because of the protective wooden roof which fell onto their bed, Mr… was very 
lucky because they pulled him out alive from under the rubble.” Endless stories, everyone 
had something to say. Shocking was the description of the lighthouse keeper who was 
found with his dog on a wooden boat in the sea. He nearly went mad from fear thinking 
that the end of the world had come. Before the earthquake, his dog had been panting to get 
out, but of course he had not understood.  

To continue our study in other areas near the epicenter, we needed a seismograph. When 
we returned to Athens, Varotsos and Alexopoulos visited the Seismological Institute and 
asked for a seismograph, explaining why they needed it. The then director of the Institute 
willingly gave them one. 

Now equipped with the necessary instruments, Varotsos and I undertook similar meas-
urements in other places around the epicenter (Corinth, Loutraki, Plataea, Thisbe, Ka-
parelli, Vilia, Thebes, Domvraina), where there were many aftershocks. We made our ex-
perimental measurements by installing our recorder either in homes willingly lent by their 
owner, or in the countryside using batteries. I remember in Domvraina the landlord gave 
us his kitchen and all we needed, namely a large table and electricity, and he remained all 
night next to us dozing in his chair and refusing categorically to go to sleep and take a rest, 
despite our recommendations.

After careful study of the recordings, our first results were announced at the Academy 
of Athens by the Academician K. Alexopoulos on 21 May 1981 (Proceedings of Athens 
Academy, Volume 56, pages 277−286). Its content, very briefly, was: “During the current 
period of aftershock activity following the 6.8 earthquake of February 24, 1981, we ob-
served before the earthquakes electrical pulses of very short duration of the order of a few 
milliseconds. We studied more than 400 earthquakes and found that this electrical pulse 
precedes the earthquake by 30 seconds to several minutes.”

The next day, the press ran enthusiastic articles about the optimism of scientists to pre-
dict earthquakes in the future and the global importance of this effort. 

The fact that very short pulses precede earthquakes, by a lead time of between half 
and some minutes, in practical terms is not very useful, but from a theoretical perspective 
it was for us extremely important. That something happened, even very shortly before 
an earthquake, showed us that the theory was applicable. This meant that other, weaker 
electrical signals should exist, which would last longer and appear much earlier before the 
earthquake. So we modified our experimental apparatus and the measurements continued. 

2.1  How and why the VAN research started
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Indeed, we observed that for the aftershocks of the Corinthian gulf, there were electric field 
changes prior to several hours (about seven on average) before each earthquake. This was 
announced by Varotsos at the 4th International Conference on Basement Tectonics and 
Earthquakes, held in Oslo from 9 to 12 August 1981. The announcement had a great impact 
and was reported internationally by the electronic and printed press. The international news 
agencies reported instantly to every corner of the world that: “At an International Confer-
ence held in Oslo, Norway, a group of scientists from Greece announced that they have 
recorded electrical signals several hours before the onset of an earthquake...” Unsurpris-
ingly, the Greek news agency took this story and made it the first news item in practically 
all media in Greece. On the 9.00pm and midnight television news, there was a telephone 
interview broadcast by Varotsos, who was still in Oslo. The next day, Alexopoulos and 
Nomicos gave a press conference in Athens. In the evening the public TV channel ERT on 
its news interview show transmitted the telephone response of Varotsos from Norway.

On his return from Norway, Varotsos said to journalists who were waiting at the airport: 
“I believe that if a dense network of recording stations is installed in Greece, the prediction 
of earthquakes may be achieved ...” He asked for the first experimental phase, a network 
comprising 3−4 stations in different areas.

On 14 August 1981, the then Prime Minister called Alexopoulos and Varotsos and, after 
congratulating them, promised that the State would provide the necessary assistance to the 
research group.

But a few days later, things changed dramatically. On 18 August 1981, almost all the 
press wrote about the previous day’s press conference by a professor of seismology, who 
expressed reservations about the VAN results. He said:

The research team comprises very good scientists with extensive research work, but all of them 
are physicists, so their way of thinking is that of a physicist and not of a seismologist. Their 
theory can be applied in the laboratory, but this is not necessarily true in seismology, where the 
influencing factors are complex and indistinguishable.

Varotsos was informed by reporters about the aforementioned interview and, concerning 
the reservations, answered as follows: 

I’m sure that what we announced is real, and despite any difficulties, we will proceed in our 
research project. Our theory is experimentally documented. For our experiment, the recordings 
constitute the evidence. Of course, with the single station that we currently have, we do not 
pretend to forecast earthquakes, but I insist that this is possible if we have a reasonable number 
of stations. Anyone who doubts the existence of the signal before the earthquake can do the 
experiment, or can come with us as an observer to see how and what we measure.  

Then Alexopoulos commented with humour: “The seismologists want to convince us with 
words that we do not see what we see. They will not conduct a similar experiment because 
they are afraid the result will confirm we are right.”

On 20 August 1981, the newspaper Mesimvrini published the results of interviews with 
10 scientists and writers who commented on the scientific controversy about VAN. Mr G. 
Doxas, a literary man, said: “It has created a very bad impression that a Greek scientist in-
vited reporters to express his objections on the work of colleagues. He said he has doubts, 
but did not substantiate his scientific objections. These vague words were just another show 
of the particular professor.”
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Another professor of seismology had a long meeting with Alexopoulos and Varotsos, at 
Alexopoulos’s home. He was informed about the theory and the views of the VAN team, 
and they also exchanged views on the implementation of the method and the difficulties to 
be faced to get the final result. On leaving, he told reporters waiting outside:

With the information I have, as well as reading the texts of the papers they have given me, I 
conclude that this is a remarkable research effort. It appears that the team is well on the way 
to identifying one of the parameters that defines the prediction of earthquakes. It identifies the 
existence of the electrical signal and the time-correlation between signals and earthquakes. 
However, there are difficulties that arise in determining the magnitude and the epicentral loca-
tion of the earthquake. [Excerpt from newspapers, 19 August 1981.]

He stressed, however, that: “It is a serious effort by scientists, and should continue to be 
supported by the State and seismologists.”

On 20 August 1981, the newspaper Ta Nea carried a statement by a seismology profes-
sor who, among other things, said: “In earthquake prediction efforts should always be 
made to involve scientists from a range of different backgrounds and expertise, because 
pre-earthquake phenomena are more physical and geophysical and less seismological.” 
(Later, however, he repeatedly claimed that “the VAN research team comprised physicists, 
who did not understand seismology”.)

Almost all the press commented on the strong reactions of the seismologists. For ex-
ample, the article in the newspaper Kathimerini of 20 August 1981 entitled “The right to 
hope” read: 

The thirst to know our world and its laws guides eternal humanity in the endless path of 
progress. It was born with the first man and will disappear when the last man dies. It is natu-
ral, then, to excite interest in every event, which leads along this laborious path to progress. 
And this means so much more to us when the event happens in our country (such as the an-
nouncement of the three scientists of the earthquake prediction method they invented), and is 
associated with the risk to a large part of humanity (earthquakes) in which our involvement is 
very important, and even linked indirectly to a science (seismology), which explores an object 
which is as unknown as the sky, because it cannot even come close to reproducing in the labo-
ratory the phenomenon or the environmental conditions. ...

Like so many other things, so it is with scientific research − because research objects are all 
these − which cannot live outside its area. And its space is the laboratory. In science there are 
no swords, but dialogues − which is the essence of science − to discuss the different opinions 
to crystallize views and this is the way to promote science. And let’s leave the columns of 
newspapers for other swords and other dialogues. ...

It will certainly not disappoint this time, as previously mentioned, to undertake the defence 
of the scientific method and apparatus proposed by the three scientists and to predict that the 
future will justify them. It will be said now − where it is needed and in the proper format − by 
the scientists and will be judged in the future. Nor will it attempt comparisons with scientific 
discoveries or inventions, which determined the evolution of science, but were reviled with 
contempt when raised for the first time. ...

But we have to defend scientific research indicating almost anecdotal moments from its history 
[cf. then several examples are reported here, ranging from antiquity.]

2.1  How and why the VAN research started
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Again, to exclude any misunderstanding, we did not mention all these giants of science for 
nothing else but to highlight the examples of how the facts of science have each their own 
positions, its path and its future. Thus the scientific research − and that is science − has its own 
rights. And first among them is the right to try and hope. And above all else we have only the 
right to hope…

2.2  The first experimental VAN network 

On 21 August 1981, Alexopoulos and Varotsos delivered a memorandum to the Prime 
Minister detailing the first network of stations that the team wanted to install. The Prime 
Minister promised financial help and said that the army would help both in the transporta-
tion of instruments to the countryside and in the installation. The Prime Minister instructed 
the Office of Scientific Research and Technology to finance the purchase of instruments. 
From the outset, the scientists made it clear that they did not want a salary and/or any form 
of payment for their work or generally any involvement with economic issues, and this is 
why they asked for the purchases to be made directly by the authorities.

Bureaucracy delayed the funding of the first phase promised by the Prime Minister. The 
group threatened to close the only operating VAN station, because from a single station we 
could only estimate that an earthquake was coming. This had restricted practical impor-
tance (see Sections 3.5 and 3.6), because if there was no network of stations we could not 
determine the magnitude and the epicentral area. The press pushed hard and finally, after 
two weeks, 530,000 drachmas1 were made available for the purchase of instruments for 
four experimental stations.

At a meeting held on 17 September 1981 at the Ministry of Coordination, attended by 
the VAN team and seismologists, it was decided to start the first phase of the programme 
by identifying suitable sites where the four stations would be installed and to operate an 
experimental week. Also, the Deputy Prime Minister, who was at the same time Minister 
of Defence, approved the use of the army to help the team. (This was widely reported the 
following day.)

So the first phase of the experiment began (see, for example, the newspaper Eleftheroty-
pia, 26 September 1981) with the help of the army. There were four military vehicles (one 
for each station), equipped with the necessary instruments and communication systems 
(radios) and 3−4 soldiers in each vehicle. A temporary network comprising four stations 
was installed to operate 24 hours a day for approximately one week. Our goal was to see 
if there was a simultaneous recording of preseismic electric signals at stations of different 
locations and distances.

The central station of the network was in the house where I stayed. Every four hours, 
I communicated with the four stations through the Army Signal Centre. There was a full 
report and a description of local records (I kept a record of all these telephone communica-
tions).

1 One US dollar was approximately 300 drachmas.
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We spent a period of nearly two months analyzing the records of this one-week experi-
ment and the results were presented in two communications to the Academy of Athens by 
Professor K. Alexopoulos on 26 November 1981.

The first communication (Proceedings of Athens Academy, Volume 56, pages 417−433) 
refers to the detection of electric signals that precede the earthquakes by about seven hours. 
These are the Seismic Electric Signals (SES), already mentioned. We gave examples of 
these signals and a histogram of their lead times compared to the time of the earthquakes. 
The relationship between the logarithm of the amplitude (intensity) of these signals and the 
magnitude of the earthquakes is approximately linear (as explained in detail in Section 3.5).

The second communication (Proceedings of Athens Academy, Volume 56, pages 
434−446) discusses how to determine the epicenter of the earthquake on the basis of the 
preseismic signals recorded. It was observed that the relationship between signal strength 
and epicentral distance is approximately inversely proportional. In the light of this relation-
ship, the epicenter of an earthquake can be determined by the intensity (amplitude) of the 
signal that has been previously recorded at a minimum of three stations. 

In the UNESCO Balkan Conference in Thessaloniki (23−26 November 1981), the VAN 
group was invited to talk about their method. There was protest from almost all the Greek 
seismologists and a stormy debate followed. The professors of seismology claimed that 
VAN was not a new discovery and that such measurements had been made in other coun-
tries by various researchers (however, these allegations were subsequently denied by all the 
relevant foreign researchers).

This matter occupied the press over the next few days. For example, an article in the 
newspaper Kathimerini on 29 November 1981, entitled “In Greece, the end of ’81”, said:

You have probably watched how objectively the two known professors of seismology, at the 
international conference in Thessaloniki, threw the VAN device into the fire of Inquisition. 
With national pride, they announced, in front of foreign scientists, that this device, which was 
made a myth in Greece, is not an invention, because such devices exist in all the geophysical 
laboratories of the world ...

After that, it is considered certain that the fabulous sum of 530,000 drachmas, which was 
adopted for the VAN experiments by the corrupt government of the Right, will not be granted 
to the three researchers by the government of socialist change. At some point we stop the 
squandering of public money.

The financial support of scientific research requires special programming. An example is the 
great American project of tens of millions of dollars that will be applied internationally, if I 
remember correctly, by UNESCO with the participation of scientists from various countries, 
including Greek seismologists. And that programme aims at studying earthquake prediction...

So proper investigations are made without five hundred thousand drachmas of Greek inflation 
mint. Anyway, I do not think that the implementation of this major project, already underway, 
with huge amounts of spending on scientific equipment has anything to do with the systematic 
discouragement of the three Greek researchers VAN. It is coincidence obviously…

On Christmas Eve 1981, the BBC devoted a special laudatory broadcast about VAN. Hav-
ing referred to the current stage of research, it highlighted the controversy of the Greek 
seismologists (see the newspaper Mesimvrini, 29 December 1981). 

2.2  The first experimental VAN network
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At the end of 1981, therefore, we find the VAN team insisting that earthquake prediction 
is possible if the appropriate network of stations exists, while the seismologists insist that 
it is impossible to predict earthquakes. But the vast majority of the Greek people agree that 
the State should assist the VAN research in order to install such a network and to be held to 
account if the allegations are incorrect. The then Minister of Environment promised to do 
better. “We appreciate the VAN team as a scientific endeavour,” he said, “and will help.”



3  The procedure for the measurements: The 
telemetric VAN network and how the epicenter 
and magnitude are predicted 

3.1  The methodology of measurements

The experimental procedure to measure a preseismic VAN signal, or SES, is simply the 
following: Two electrodes are driven into the earth, to a depth of, for example, two me-
ters. Each electrode is connected to one end of an insulated cable and then the potential 
difference is measured between the two free ends of the wires with a voltmeter (which in 
practice is a differential amplifier). So basically we measure the potential difference be-
tween two points A and B on the Earth’s surface and this is called a (measuring) electric 
dipole, hereafter termed simply dipole. When the SES is detected, the potential difference 
between the two points changes by ΔV, dividing this value by the distance L between the 
two electrodes, for example 100 meters, is the ratio of ΔV/L, which tells you the change 
of the electric field of the Earth in the direction AB. To find the total change of the electric 
field of the Earth, however, we must also simultaneously measure in a second direction, for 
example the one that is perpendicular to AB. In principle, we can make measurements in 
the two directions, east−west (EW) and north−south (NS), which means that we measure 
the electric field with two dipoles that are oriented to the NS and EW directions and add 
the two vector results. 

So at least two measuring dipoles are needed, thus placing four electrodes in the earth. 
In practice, however, many more dipoles are necessary in order to be able to distinguish 
signals coming from natural sources (and in particular the SES emitted from natural sources, 
such as the focal areas of future earthquakes) from the signals coming from “artificial” 
sources, for example, the grounding of electrical installations from nearby industrial sites 
or the electrochemical changes of the electrodes due to rain. To achieve this distinction, 
therefore, for each direction many measuring dipoles of different lengths are used, for ex-
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ample 100 meters, 200 meters, 1 km, and 10 km. The dipoles with lengths of up to a few 
hundred meters are called short dipoles and those with lengths greater than one kilometer 
are called long dipoles. When a signal is recorded, each direction is checked and note taken 
if the ΔV values measured are proportional to the corresponding lengths. This means that 
if the ratio ΔV/L is constant for all dipoles of each direction (short and long), this indicates 
that the signal cannot be attributed to an “artificial” source at a distance of up to several 
kilometers.

Our first measurements were made by installing at least eight measuring dipoles, that 
is, four dipoles with different lengths in each of the two directions, but nowadays we use 
many more, from 16 to 48, for reasons I will explain below. Furthermore, at several of our 
stations we also installed magnetometers in order to measure the change of the Earth’s 
magnetic field accompanying the preseismic electric signals, SES. 

3.2  The installation and operation of the telemetric network

In order to send real-time data from a remote station, for example, Ioannina (northwestern 
Greece) to Athens, the measurements of the eight (measuring) dipoles are first amplified 
(because the SES measurements are weak, typically in the range of a few tenths of a thou-
sandth of V for a dipole length of 100m) and then digitized and collected by a (small) 
computer at the field station. These data are transmitted through MODEM and a telephone 
line to the central station at Athens, where they are converted from digital to analogue and 
recorded on recording machines (recorders), each one of which has 6 to 32 pens. Because a 
preseismic signal could last for a while, for example, 10 minutes, and then not appear again 
until the earthquake, the records must be continuous, that is 24 hours per day. In this way, 
we monitor how the electric field of the Earth changes in the different regions of Greece 
where we have installed (measuring) stations. The selection of these stations is difficult 
because, beyond that they should be areas of low “artificial” electrical noise, they must be 
sufficiently “sensitive” to record SES, as explained below.

Let us now see how the installation and operation of the telemetric network has been 
developed over time.1 The construction of the network started in 1982 and it took about two 
years, 1982 and 1983, to install 18 stations, the locations of which are shown in Figure 3.1 
(Varotsos and Alexopoulos published this map in 1984 in the first of their two articles in the 
scientific journal Tectonophysics, Volume 110, pages 73−98). The network functioned with 
minor modifications, explained in the next section, until November 1989 and then stopped 
as a result of the interruption of telephone lines caused by the EPPO (Earthquake Planning 
and Protection Organization).  

The interruption of the telemetric network occurred not long after we had gathered 
enough information on the physical properties of the precursory signals SES, which ena-

1  It would be remiss not to mention that the design of the telemetric VAN network was made by 
a group of Greek scientists led by the physicist Dr P. Hatzidiakos. It was the first time that Greek 
scientists had constructed electronic microprocessors, adapted to the needs of such a network.
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bled the determination of the epicentral area and the magnitude (see Section 3.5) of an 
impending earthquake and so we proceeded in 1988 to the prediction of the destructive 
earthquakes in the Killini-Vartholomio area (see Chapter 6). Some months after that pre-
diction, the funding from EPPO stopped completely, and soon after EPPO also interrupted 
the network’s telephone lines.

During the subsequent period 1989−1995 we ran only four out of 18 stations, without 
the help of the State. These were: a station in Keratea (KER) close to Athens, one in west-
ern Greece in Pirgos (PIR), one in northwestern Greece in Ioannina (IOA), and finally one 
in northern Greece, in Assiros (ASS) close to Thessaloniki. Note that during this six-year 
period the following powerful earthquakes occurred: Pirgos in 1993, and three large earth-

Figure 3.1 Solid circles show the locations of the 18 stations of the VAN telemetric network in late 
1983. The stations labelled Chania (HAN) and Heraklion (IRA) were not telemetrically connected to 
the central station marked here with GLY, because it is located in Glyfada, a suburb of Athens. Taken 
from Varotsos and Alexopoulos (1984a).

3.2  The installation and operation of the telemetric network
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quakes in 1995, i.e., at Chalkidiki, Grevena-Kozani and Egio-Eratini (described in detail 
in Chapters 9, 13, 14 and 15). Thus, we tried to identify the parameters of the impending 
earthquakes from the very incomplete network of only four stations, which further had 
inadequate maintenance. To understand the difficulties we faced, I mention, simply for 
the sake of comparison, that Greek seismological institutes have a total of several tens of 
stations to measure the magnitude and the epicenter of an earthquake that has, of course, 
already occurred.

Finally, in late 1995 and early 1996, the then newly-established University Research In-
stitute of the Physics of Solid Earth – following the official recommendation of the United 
Nations Special Scientific Committee for Natural Disaster Reduction (see Chapter 11) − 
began reopening some of the stations that had been discontinued in 1989. Today the VAN 
network comprises nine stations as shown in Figure 3.2. These are the stations that pro-
vided the data on which we relied on in order to predict the subsequent earthquakes. In 
particular, during that period, the predictions of the following major earthquakes with mag-
nitudes 6.5 or greater were documented, amongst others: 26 July 2001 in the North Aegean 
Sea, 14 February 2008 in southwestern Greece in the area of Methoni, 8 June 2008 in the 
western Peloponnese between Patras and Pirgos in the Andravida area. These are described 
in detail in Chapters 19, 21 and 22. 

3.3  Sensitive and nonsensitive sites

Let us now proceed to the following important question: Can we install a station for re-
cording preseismic signals SES in any area? The answer is categorically no. Recall that, 
in principle, a candidate region must have very low “electrical” noise, which means that it 
should lie at a considerable distance from “artificial” electrical sources (for example, elec-
trical installations in homes, factories, etc.) which, through their electrical power ground-
ing, as explained above, emit electrical disturbances that can exceed and hence “shade” 
the preseismic electric signals (SES). But suppose we have indeed identified (after in situ 
measurements lasting a few weeks), such a “quiet” area that has very low “artificial” elec-
trical noise. It may be that this site is not ultimately appropriate to install a permanent sta-
tion to capture SES. This is due to the following reason. 

We found experimentally, but we also understand it from the theory (as explained be-
low) that not all sites of the Earth’s surface are sufficiently sensitive to capture SES. 
For this reason, we first install a considerable number of temporary stations (usually 10 
to 20) in a region and operate them for a significant period (usually 1−2 years). If during 
that time there have been some earthquakes, even in the magnitude range 4.0 to 4.5, we 
can decide whether one (or a few) of these stations have actually recorded SES. If we have 
no SES record from any of them, we move everything away and settle it in new locations, 
repeating the previous process until we find a suitable site which is sensitive to capturing 
SES. For example, the tedious procedure through which we found a suitable sensitive site 
for the Ioannina station was described in an extensive paper by three Japanese researchers 
(Kondo, Uyeda and Nagao, 2002, Journal of Geodynamics, Volume 33, pages 433−461). 
They reiterated and confirmed the procedure we followed, and published their own conclu-
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Figure 3.2 The solid circles mark the nine stations operating today: Keratea (KER), Corinth-Loutraki 
(LOU), Patras (PAT), Pirgos (PIR), Lamia (LAM), Volos (VOL), Ioannina (IOA), Assiros (ASS), 
and Mytilene-Lesvos (MYT). All these stations are currently connected to the central telemetric 
station at Athens (ATH) marked by a square. The central station lies in the suburb of Glyfada (GLY), 
as also shown in Figure 3.1. Taken from Varotsos (2005). Copyright (2005), with permission from 
TerraPub. 
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sions in order to let other researchers, both in Japan and other countries, know the steps to 
be followed for finding a sensitive SES station.

Why are only a few points on the surface of the Earth sufficiently sensitive to record SES 
while others are not? This has been explained by Varotsos and Alexopoulos as follows: 
Earthquakes occur when one “side” of a preexisting fault is “sliding” on the other. But 
these faults, which can be very long, typically 100km or so (note, however, that faults exist 
that have a total length of several hundred kilometers, or more), are regions of the Earth’s 
crust where the electrical conductivity is much higher, for example 100 times or even 1000 
times, than the average conductivity of the Earth’s crust. This was suggested by Varotsos 
and Alexopoulos in the early 1980s and has since been verified by independent research 
groups in various parts of the world, such as the USA (California), Japan, China, Russia, 
etc. So when an electric signal is emitted from a future focal area, most of the current 

Figure 3.3 Schematic explanation of why a station located at site “O” on the Earth’s surface is 
“sensitive” to record SES. The future focal area of the earthquake, located at depth h, is the source 
from which the SES is emitted, as indicated by the arrow, and lies near a fault that is very shaded. 
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“prefers” to take the most conductive path, that is, to follow the “conductive corridor” that 
has been created by the pre-existing fault. See, for example, Figure 3.3, where the arrow 
shows the focal area, at depth h from the surface of the Earth, which emitted the preseis-
mic signal SES. Most of the current follows the adjacent rift designed with a bright shady 
“tube” (which is a conductive corridor) and ends at the top just below the Earth’s surface. 
When the current reaches that end, in neighbouring sites of the Earth’s surface, for example 
the site “O” indicated in Figure 3.3, a strong electric field is created. (When we are close 
to the “edges” of a conductive surface, as here, we know from physics that strong electric 
fields are created. This is the phenomenon on which the “lightning rod” is based, where the 
current has been “concentrated” from the lightning, and then passed on to the Earth). How-
ever, in sites of the Earth’s surface located far from the upper end of that conductor, the 
SES electric field is very much smaller, about 100 to 1000 times smaller than that in point 
“O”, and therefore does not exceed the electrical noise caused by man-made “artificial” 
power sources. In other words, if the station for the SES measurement is installed at a point 
similar to the “O” in Figure 3.3, it will be (sufficiently) sensitive to record the SES. So this 
explains why the vast majority of points on the Earth’s surface are not suitable (or are non-
sensitive) for installing SES stations, and only about 10% (or less) is SES sensitive. 

The sites shown in Figure 3.2 indicate stations currently operating which are SES sensi-
tive, and have repeatedly recorded SES during their operation over nearly three decades. 

3.4  The selectivity of a sensitive station

A very important property of these sensitive stations is their selectivity, which means that 
a sensitive station does not record SES from all seismic areas, but only from some of them 
(this phenomenon will be discussed, together with others, in Section 3.5). For example, 
Figure 3.4 shows the VAN stations at the end of 1988 (note this map is slightly different 
from that of Figure 3.1, which shows the locations of VAN stations at the end of 1983, 
when they were established for the first time. Since then, we began looking for more sensi-
tive stations, which meant our network was gradually improved). In this figure, the slightly 
shaded area to the west of the country shows that earthquakes occurring in this region until 
1988, gave SES recorded at Ioannina (IOA) station. This area is called the selectivity map 
of IOA station.  

Figure 3.4 also shows the heavily shaded regions “a”, “b” and “c”, which show that 
earthquakes in these regions emitted SES recorded at the Assiros (ASS) station, near Thes-
saloniki. In other words, the selectivity map of the ASS station is the large area which 
includes these three highly shaded regions. So far, we have built such selectivity maps for 
each of the stations currently in operation (shown in Figure 3.2), bringing together all the 
SES information collected before the major earthquakes in the last three decades. Obvi-
ously, when a station is new, its selectivity map is unknown. It is gradually constructed 
over time by accumulating the collected information, that is which seismic regions emitted 
SES that have been recorded by the station under discussion. Knowing the selectivity map 
of a station is very important (Section 3.5). 

3.4  The selectivity of a sensitive station



28 Earthquake Prediction by Seismic Electric Signals

Figure 3.4 Selectivity maps for two stations: Ioannina (IOA) and Assiros (ASS). For IOA the 
selectivity map is the slightly shaded area in the west, and for ASS the area resulting from the 
combination of the heavily shaded regions a, b and c. These maps were compiled from the relevant 
information gathered from these stations by the end of 1988. Taken from Varotsos (2005). Copyright 
(2005), with permission from TerraPub. 
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3.5  How the magnitude, epicenter and time of an expected 
earthquake is predicted

To understand how the parameters of an impending earthquake are determined based on 
the physical properties of the preseismic signals SES, I summarize below these proper-
ties, beyond the “sensitivity” and “selectivity” I mentioned in the previous two sections, 
along with the likely explanation. (One can find the detailed mathematical explanations in 
Varotsos (2005).

An SES may last for half a minute to several hours, but in some cases can last for a few 
days (such as the SES before the 6.5 earthquake in Peloponnese on 8 June 2008, discussed 
in Chapter 22). It has been found experimentally that there is no correlation between the 
duration of preseismic signals SES and the magnitude of the subsequent earthquake. This 
is a very important point because it is completely distinct from other precursory phenom-
ena proposed in the past, in which it had been suggested that the longer the duration of 
precursory phenomena, the greater the magnitude of the expected earthquake.

The time (Δt), which elapses between the recording of SES and the subsequent 
earthquake, generally ranges from several hours to several months (Chapter 18 describes 
a significant improvement in recent years concerning the determination of the occurrence 

3.5  How the magnitude, epicenter and time of an expected earthquake is predicted

Figure 3.5 How the SES amplitude (intensity), as measured by the ratio ΔV/L, recorded at two 
directions EW and NS, increases with the increasing earthquake magnitude.
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time of the impending earthquake, the accuracy of which is now of the order of some 
days). Approximately, but very generally, we can say that usually (but not always) if we 
record a single SES (that is, a single transient change of the electric field of the Earth), 
it is followed by an earthquake within 11 days. If, however, several electric signals are 
recorded within a short period of time, say within 1−2 hours, which we call SES activity, 
then that activity is followed by several earthquakes. The strongest of these earthquakes 
occurs after three weeks, during the fourth week after the recording of the SES activity, or 
2−3 weeks later. There are several such cases, such as the Killini-Vartholomio earthquakes 
in 1988 (Chapter 6), the Pirgos earthquakes in 1993 (Chapter 9), the Chalkidiki earthquake 
in 1995 (Chapter 13), the Kozani-Grevena earthquake in 1995 (Chapter 14), the earthquake 
at Eratini-Egion in 1995 (Chapter 15), etc. But I stress again that there is no correlation 
between the precursory time Δt and the magnitude of the forthcoming earthquake.

Figure 3.6 Let us consider two earthquakes of magnitude M
1 
(larger) and M

2
 (lower) that occurred 

in the same area (“area 1”, in the figure). The corresponding SES are recorded in the same sensitive 
station located on the Earth’s surface (near the upper end of the “conductive corridor” shown in the 
figure by a strongly shaded tube) and have the same direction but different amplitudes (intensities) E

1
 

and E
2
. Taken from Varotsos (2005). Copyright (2005), with permission from TerraPub. 
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What governs the magnitude of the impending earthquake is the SES amplitude (that 
is, its intensity), calculated by the ratio ΔV/L as explained in Section 3.1. The exact law, 
found experimentally by Varotsos and Alexopoulos in 1984 (see their two articles in Tec-
tonophysics, 1984, volume 110, pages 73−98 and 99−125) is shown in Figure 3.5 and 
tells us that the logarithm (log) of the quantity ΔV/L increases linearly with the increasing 
magnitude M of the earthquake (this holds for both components of the SES along the direc-
tions EW and NS, in which we usually make the measurements) with a slope that is stable, 
indeed equal to about 0.3 (to 0.4). 

Let us now see what slope 0.3 means in simple words. If we compare SES signals 
recorded at the same station (for example, the Pirgos station) to earthquakes of different 
magnitude but from the same seismic region (say, for example, from Kefalonia), if the 
earthquake magnitude increases by 1 unit, then the corresponding SES amplitude is ap-
proximately double. This is very important and what happens is shown in Figure 3.6.

In Figure 3.6, the thick arrows indicate two earthquakes with magnitudes M
1
 (larger) 

and M
2 
(lower) that occurred in approximately the same area (designated “area 1” in the 

figure). The SES of these two earthquakes (recorded when the current reached the upper 
end of the “conductive corridor” close to a sensitive station had been installed in the Earth’s 
surface, as explained in Figure 3.3) have the same direction but different amplitudes, la-
belled with the two arrows E

1
 and E

2
,
 
that is, the lengths of the arrows are the corresponding 

values of ΔV/L for these two signals. 
In other words, this means that if in the past we have actually recorded an SES with an 

amplitude E
2
 corresponding to an earthquake of magnitude M

2
 (this is called “calibration” 

of the station in respect to the seismic area 1) and we now record a new SES with an am-
plitude E

1
 approximately two times higher (compared to E

2
), we expect that the imminent 

earthquake must have a magnitude M
1
 larger by one unit compared to M

2
 (note that if the 

amplitude of the new SES is four times higher, then the new earthquake magnitude will be 
larger by two units, and so on). I also clarify that when we say the directions of E

1
 and E

2
 

are the same, this is judged from the experiment as follows: When we record an SES, as 
explained in Section 3.1, we measure a component ΔV/L in the EW direction and another 
in the NS direction. The ratio of these two components determines the SES direction. So 
when we say in Figure 3.6 that E

2 
and E

1
 have the same direction, we mean that the ratio 

of the two components in the one SES is almost identical to the corresponding ratio of the 
two components measured in the other SES. 

Let us now suppose that in a sensitive station on the Earth’s surface, shown in Figure 
3.7, we record two SES from earthquakes occurring in two different areas labelled as “area 
1” and “area 2”, respectively. We find experimentally, but it is also theoretically proven 
(Varotsos, 2005), that (regardless of the magnitude of the expected earthquakes) these two 
SES have different directions, that is, the ratio of the components in the EW and NS direc-
tions of the one SES differs from the ratio of the components in the other SES. If indeed 
our measurements in the past have already “calibrated” the station both in respect to the 
seismic “area 1” as well as to the seismic “area 2”, we can estimate the magnitude of each 
earthquake expected in those areas. 

Taking into account the above-mentioned properties, we can now summarize how we 
determine the epicenter and the magnitude of an impending earthquake relying solely on 
the properties of SES (as long as the selectivity map is available from previous measure-
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Figure 3.7 The two thick arrows indicate two earthquakes that have occurred in two different areas: 
“area 1” and “area 2”. If the corresponding preseismic SES are recorded in the same sensitive station 
on the surface of the Earth, their directions, as shown by the arrows E

1 
and E

2
, are different. Taken 

from Varotsos (2005). Copyright (2005), with permission from TerraPub. 

ments). Suppose, for example, that we recorded one SES at the station Ioannina (IOA). 
The first and most important step is to immediately consult this station’s selectivity map 
to see that the impending earthquake will occur in the slightly shaded area to the west 
(Figure 3.4). As a second step, we find the direction of the SES by calculating the ratio of 
the two components, namely the values of ΔV/L at the directions EW and NS. From this 
ratio (remember how we made the distinction of seismic areas 1 and area 2 in Figure 3.7) 
we understand which part (that is, which region) of the light shaded area in Figure 3.4 is 
the most probable epicentral area for the forthcoming earthquake. Figure 3.8 shows three 
SES in different directions, recorded at the same station on the Earth’s surface, which are 
indicated with the thin arrows 1, 2 and 3. These three SES correspond to three different 
seismic regions, marked by the thick arrows 1, 2 and 3, respectively. As a third step − 
which should be carried out only after the determination of the candidate epicentral area in 
the second step − we consult the calibration of the station that recorded the SES, in respect 
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to the candidate epicentral area, as explained in the discussion of Figure 3.6. This means 
that we compare the amplitude of the current SES with the amplitude of an earlier SES 
(registered at the same station) that corresponds to a past earthquake which had occurred in 
the same area, taking into account the rule stated above which means that if the current SES 
amplitude is twice the amplitude of the past SES, the magnitude of the expected earthquake 
will exceed the past earthquake magnitude by one unit. 

The above methodology is applied if there is a very sparse network of stations, such as 
ours in Greece where there is on average only one station for every 100−150 km, so the 
preseismic SES is usually recorded at only one of the stations (while the frequent electric 
field variations – called magnetotelluric disturbances – induced on the Earth’s surface by 
the magnetic field variations due to sources lying outside of the Earth, e.g., to particles 
from the Sun, are simultaneously recorded at all the stations). 

Figure 3.8 Three different seismic regions − marked with the thick arrows 1, 2 and 3 − that emitted 
three preseismic SES recorded in different directions at the same station on the Earth’s surface, which 
are marked with the thin arrows 1, 2 and 3, respectively. These three seismic regions are certainly in 
the selectivity map of this station and are distinguished (on experimental grounds) by means of the 
different SES directions indicated from the different ratios of the components of the SES recorded. 
Taken from Varotsos (2005). Copyright (2005), with permission from TerraPub. 
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On the other hand, if the network is dense, Varotsos and Alexopoulos showed (Tectono-
physics, 1984) that the epicenter and magnitude of the expected earthquake can be easily 
determined when the SES happens to be almost simultaneously recorded, for example at 
three to four stations. 

I would like to emphasize the following point concerning the above-mentioned 
methodology applied to a very sparse network of stations. Let us assume that we actually 
record an SES at a station for which we know neither the selectivity map nor the calibration 
of the different epicentral areas. In this case, we cannot identify the epicenter and the 
magnitude of the impending earthquake. In other words, when an SES is recorded at such 
a station, all we learn is that an earthquake is coming and can only estimate, for example, 
that if the epicenter is located 100 kilometers from the station the earthquake magnitude 
will be, say about 5 units, but if it is located 200 kilometers away the magnitude will 
be about 6.0 (recall that the signal strength decreases approximately inversely with the 
epicentral distance). Of course, even this incomplete information is very useful in the case 
of a very strong earthquake (compared with the fact that we had no information before and 
did not even know that a powerful earthquake would occur), but it is certainly not enough 
to take precautionary measures to a particular region when the earthquake is for example, 
of magnitude 6.0 (see also the next section on this point). 

3.6  The desired accuracy in a prediction

Now the important question is raised about the necessary precision of the information 
obtained from the SES in order for it to be of practical use. Here we will see that there is 
unintentional misunderstanding if we accept the good faith assumption that there is igno-
rance as to the true extent of the natural phenomenon.

Let us start with the so-called epicenter, described in simple words in Section 1.2. This 
is an “ideal” (fictitious) mathematical point on the Earth’s surface directly above the earth-
quake focus (again an ideal point) from which we assume that the fracture (or slip) initiates 
and then propagates over long distances within a very short time, because the correspond-
ing speed is a few kilometers per second. For example, for earthquakes with magnitudes 
of about 7.0 to 7.5, the length over which the rupture actually propagates is of the order 
of 100 kilometers; for magnitudes of about 8.0 it is 200 to 300 kilometers (for example, 
the ruptured length of the magnitude 8.0 earthquake in China in 2008 was around 300 
kilometers, see Section 23.3); and for earthquakes of around 9.2, as in Sumatra in 2004, it 
is approximately 1000 kilometers. Moreover, we now know that major damage may occur 
at distances over 200−400 kilometers away from the epicenter, as happened, for example, 
in the devastating earthquake in Mexico in 1985 (cited by Varotsos in his speech when 
receiving the International Prize of the Onassis Foundation (1995), see Chapter 16 and 
Section 23.5). In other words, to “enclose” in advance (forecast) a future area of a (linear) 
dimension of about 100 kilometers, it is necessary to indicate a square with (linear) dimen-
sions about twice as much, that is 200 kilometers (if, of course, you take into account the 
so-called “experimental error” when you make measurements). Hence, you must indicate 
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in advance a “square” area 200kilometers  200kilometers for an expected earthquake of 
a magnitude in the range 7.0 to 7.5. If indeed the expected earthquake magnitude is 8.0 to 
8.5, this area will be approximately 500kilometers  500kilometers or larger. For the sake 
of comparison, the largest earthquake in Greece since 1983 (that is, after the installation of 
the VAN telemetric network), occurred in southwestern Peloponnese on 14 February 2008 
with a magnitude close to 7.0. In this case, we had indicated about two weeks before (see 
Chapter 21), an almost square area measuring approximately 220kilometers  250kilom-
eters. The criticism we often hear is that the VAN method does not identify the epicenter 
with enough precision. This is totally unjustified and incomprehensible, because it is like 
predicting that a certain house is going to collapse, but then one is required to say which 
specific crack and what column in the house will begin to collapse. Whoever raises the 
question is ignorant of the actual dimensions of the phenomenon, that is, is unaware that 
the epicenter is only of theoretical or academic interest, and what matters in practice is how 
long the eventual reach of the "slip" (or “break”) at the activated fault will be. So much for 
the accuracy of the epicenter.

Now, regarding the accuracy of the prediction of the magnitude, as will be explained 
in later chapters, it is well known that even after a particular earthquake, the figures an-
nounced by various seismological institutes differ significantly. For example (see Chapter 
19), for the earthquake that occurred in the Aegean Sea (close to Skyros Island) on 26 July 
2001, the Geodynamical Institute of the Athens Observatory initially said the magnitude 
was 5.5 but later that it was 5.7, while the official announcement of the U.S. Geological 
Survey was 6.5. (Note that the predicted magnitude by the VAN group was 6.5.) Therefore, 
the critics cannot require from the VAN team “accuracy” in the prediction of the magni-
tude while ex post (that is, after the earthquake) there is not even agreement among the 
seismological institutes about the actual magnitude of an earthquake. In summary, I would 
say that a difference of around 0.5 to 0.7 between the predicted magnitude and the average 
figures reported after an earthquake occurrence by reliable institutes would in principle be 
admissible in view of the expected experimental errors.

3.6  The desired accuracy in a prediction



4  First international evaluation of VAN, 1984 

4.1  The first unsuccessful attempts to evaluate VAN (late 1983−early 
1984)

The first substantial scientific evaluation of VAN research results was made at the Novem-
ber 1984 International Workshop in Athens (see Section 4.2). It was preceded by other 
unsuccessful attempts, briefly described in this section. 

At the end of 1983 and in early 1984, the Earthquake Planning and Protection Organisa-
tion (EPPO) and the Ministry of Public Works appointed two committees (i.e., a scientific 
panel of experts and a second committee comprising representatives from scientific as-
sociations) to evaluate VAN. What eventually happened was described much later by the 
newspaper Kathimerini on 10 March 1985:

... It should be noted that the conference in November [1984] held, pursuant to a decision of the 
Ministry of Public Works took place on December 15 1983. An earlier meeting at that time had 
never taken place. Instead, a scientific meeting (January 13, 1984) of Greek professors took 
place…in which it was decided to make a proposal to the state general aid VAN programme 
and to organize an international conference on the electrical methods for the prediction of 
earthquakes. This was followed by another attempt to set up a committee of scientific associa-
tions to evaluate the method. Again, however, there was no specific (and commonly accepted) 
result for this committee, because the Academy of Athens and the Hellenic Association of 
Physicists had already left…

Indeed, at this committee of scientific associations, which met on 19 March 1984, the Hel-
lenic Association of Physicists (HAP) stepped down. At a press conference, an HAP board 
member explained the reasons. The next day (20 March 1984) the newspapers reported. 
First, the newspaper Kathimerini:  

In the first meeting of the associations − it was announced yesterday by the participating rep-
resentative of HAP − “we discovered that the scientific committee of experts ... could not 
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complete its work or draw conclusions”. The minutes make it clear that not only had the 
composition not been secured according to the Ministerial Decision (from six foreign experts 
announced to participate, only one, the Swedish seismologist Dr Kulhanek was present), but 
there were serious organizational weaknesses, as evidenced by the protests made by committee 
members. Greek specialists were not informed in time and the foreigners were not informed at 
all. The EPPO had not sent data to both sides, before the meeting. After this, the absence of any 
conclusion from the scientific committee is not surprising but should be expected.

Second, the newspaper Eleftherotypia wrote:  

The Hellenic Association of Physicists (HAP) has withdrawn from the EPPO meeting with 
the accusation that the associations involved in it and convened to decide the practical use of 
the VAN method, give an impression that precludes any positive aspect of the method, before 
even examining first whether there may be or may not be practical exploitation. After the Ath-
ens Academy, the HAP withdrawal from the EPPO creates serious problems for its continued 
operation. 

And it then continues in a similar vein to the Kathimerini article quoted above. The news-
paper Eidiseis wrote that the representative of the HAP explained that: 

... We were under the impression that the associations were invited just to decide that there was 
no practical value in exploiting VAN and not to examine whether or not VAN could actually 
make predictions. 

In the same newspaper, an article read: “Representatives of seismological organizations 
and of the Association of Geologists who participated in the committee were assistants of 
one professor of seismology.”

Finally, the newspaper Vradini wrote: 

The withdrawal of the HAP is due to the fact that the coalition [of the associations] and EPPO 
attempted to go above and beyond any scientific ethics by deciding to vote upon the practical 
use of the VAN method without first reaching a scientific conclusion on whether or not the 
VAN method achieves prediction and with what accuracy…

4.2  International Scientific Meeting, Athens, November 1984

Finally, the first scientific evaluation of the VAN research was made in November 1984 
by an International Scientific Advisory Committee. Specifically, from 20 to 23 November, 
a scientific meeting of top international scientists was held in Athens, following a deci-
sion by the Ministry of Public Works to assess the up-to-date research results of the VAN 
method. Ten prestigious researchers attended from seven countries: USA, Japan, China, 
Germany, Great Britain, Sweden and Poland. Their names are given below (in the order 
they signed the relevant five-page conclusions of the meeting).

Dr S. Crampin, The British Geological Survey, Chairman of the Commission on Wave 
Propagation in Real Media of the International Association of Seismology and Physics 
of the Earth’s Interior.
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Professor Ota Kulhanek, Professor of Seismology, Director of the Seismological Insti-
tute, Uppsala, Sweden.

Professor D. Lazarus, Editor-in-Chief of the American Physical Society, Professor of 
Physics, University of Illinois, Urbana, USA.

Professor Lü Dajiong, Chinese Academy of Sciences, Beijing, Director of Chinese In-
stitute of Developing New Technology, Chairman of the Council of Chinese Society of 
Frontier Science.

Professor W. Ludwig, Professor of Physics, Director of the Institute for Theoretical Solid 
State Physics, University of Münster, West Germany [coworker of Max Born].

K. Meyer, seismologist, Seismological Institute, Uppsala, Sweden.

Professor L. Slifkin, Distinguished Professor of Physics, University of North Carolina, 
Chapel Hill, USA.

Professor R. Teisseyre, Professor of Geophysics-Seismology, Institute of Geophysics, 
Polish Academy of Sciences, Warsaw, Poland.

Professor S. Uyeda, Editor-in-Chief of the journal Tectonophysics, Professor of Geophys-
ics-Seismology, Earthquake Research Institute, University of Tokyo.

Professor J. Zschau, Director of the Institute of Geophysics, Kiel, West Germany.

The conclusions of this international scientific meeting were delivered to the Ministry of 
Public Works and EPPO on 23 November 1984 .They were never officially made public. 
After about 14 weeks, a brief summary of these conclusions was published in the news-
paper Kathimerini on 10 March 1985 and six months later, on 28 April 1985, a detailed 
summary appeared in the newspaper Ta Nea.

I first refer to the article (by J. Vlastaris) in the newspaper Kathimerini on 10 March 
1985, under the headline “The VAN method predicts earthquakes with high reliability” and 
subtitled “The opinion of ten eminent seismologists and geophysicists”: 

Four years after the devastating earthquake of Corinth, and while distant Chile still counts the 
victims of the recent shock, the Greek VAN method to predict earthquakes is coming again in 
the international news in the most impressive way: Ten leading seismologists and geophysi-
cists (who have been invited from seven countries with the sole aim to study the results of 
the experiments to date) advise that the VAN method predicts large earthquakes over 4.5 on 
Richter scale with high reliability! 

According to confirmed information of Kathimerini a special scientific meeting on the effec-
tiveness of the VAN method was held during 20−23 November 1984 in Athens. This took place 
secretly in a beachfront hotel with the participation of world-class researchers. These are ... 

Here followed the names of the top 10 researchers already presented at the beginning of 
this section. And the article continued: 

The international meeting was initiated by the Ministry of Public Works (which issued a deci-
sion on its establishment) and the final outcome was kept secret until now. Information, how-
ever, indicates that it contains five paragraphs that give a new dimension to the VAN issue:

4.2  International Scientific Meeting, Athens, November 1984
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1. The ten scientists state that the rare large earthquakes (considered to be larger than 4.5 on the 
Richter scale) are predicted by the VAN method with high reliability.

2. They conclude that the Greek method gives great promise for the development, in the future, 
of a practical early warning system that offers a method through which the residents will be 
alerted that a preseismic electrical signal has been detected.

3. They are convinced that the reported events (data on the hitherto effectiveness of the meth-
od) are real and significant.

4. They consider it necessary to grant greater assistance to the researchers Alexopoulos, Varot-
sos and Nomicos, by way of both technical equipment and scientific personnel.

5. They suggest finally that a special public laboratory to continue the essential scientific pro-
gramme should be established. (As is known, the central station of the telemetric VAN network 
had operated for four years in the livingroom of Professor P. Varotsos).

I now refer to the subsequent publication by the newspaper Ta Nea on 28 April 1985, which 
gives extensive excerpts from the conclusions and recommendations contained in the re-
port prepared by the researchers after their aforementioned meeting in Athens.

The newspaper article was titled “A ‘secret’ report by seismologists” and subtitled “10 
scientists invited by the ministry approved it” [the VAN method]. Its content is as follows 
(note: bold type indicates text highlighted by the newspaper):

In November 1984, the Ministry of Public Works invited 10 prestigious scientists (seismolo-
gists and physicists) to consider the VAN case and to decide on the method.

Today, Ta Nea of Sunday, secured this report, which is unanimous and signed by 10 scientists 
from abroad who are [here, the newspaper gives the names of the scientists already noted at 
the beginning of the section and continued]: As is evident, the Committee comprises seven 
seismologists and three physicists, and the report is dated November 23, 1984.

The title of this report is: “Conclusions and recommendations of the Consultative 
Group”. 

Summary: Our group has examined the findings of the Varotsos-Alexopoulos-Nomicos pro-
gramme, regarding the detection and the presence of seismic electric signals, as precursors to 
earthquakes in Greece.

We are convinced that the effects reported are real and significant and that this technique 
provides a potentially very powerful tool for earthquake prediction.

We feel that considerably increased support should be provided to permit an expansion of tech-
nical and scientific staff, the creation of a proper dedicated publically accessible laboratory and 
a major improvement in the detection and data processing equipment. 

Subsequently, the newspaper referred to the text of the report, which read as follows:  

At the invitation of the Greek Ministry of Public Works, we met for a four-day period, No-
vember 20−23, 1984, to review in detail the findings of Profs Varotsos, Alexopoulos and 
Nomicos (VAN), regarding the detection of seismic electric signals (SES) as precursors to 
earthquakes...
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SES are a natural, detectable phenomenon which are precursors to earthquakes. Compared 
to other current techniques this method appears to be a potentially very powerful tool 
for the prediction of earthquakes within significant small error limits of time, magnitude 
and location.

Our review has also pointed out the necessity for a major research effort involving, in particu-
lar, improved methods for signal detection and data processing, to enhance both the practical 
utility of the method and to clarify the fundamental geophysical processes involved in the 
creation, propagation and detection of the SES.

Part of the credibility of the method derives from our conclusion that electrical signals of 
sufficient magnitude can be generated by stress-induced processes which can occur in natural 
rocks. Various possible atomistic mechanisms were discussed.

Then the report mentioned in detail theoretical considerations and the frequency range at 
which VAN operated. It also suggested that:  

…much more research is needed to elucidate the fundamental character of SES. This will 
involve analysis of signals using much larger frequency bandwidths by means of much more 
sophisticated digital data processing apparatus…

Examination of the records of the documented earthquake predictions of the VAN network for 
1983 and 1984, together with the actual recorded earthquake locations and magnitudes for the 
same period, shows immediately a very high degree of correlation between predictions and ac-
tual events, which is far beyond any possible chance correlation. At the same time it is present-
ly impossible to do a truly detailed statistical analysis of the VAN results because of inherent 
limitations in the measurements. The following problems, in particular, require considerable 
elucidation either through improved physical understanding or improved instrumentation:

1) The predictive time “window” following the detection of the SES varies from a few hours 
to five days. In a region like Greece with a high degree of seismic activity of low-level events, 
it is thus very difficult to find a precise measurement of “success” and “failure” of a predic-
tion for small earthquakes typical of the region. The very occasional large earthquakes are 
predicted with high reliability.

2) The present bandwidth limitations and simple analogue recording devices used in the VAN 
network disclose SES of highly variable shapes, and these have required subjective evaluation 
by trained observers to select “signals” from “noise”. It has not thus far been possible to con-
struct a simple algorithm to define a valid signal which would permit automatic detection. The 
use of more sophisticated digital processing techniques required in any case if the current 
16 station network is ever to be expanded, might permit cross-correlation methods which 
could well be automated reliably.

3) The detection of signals at various stations in the network appears to be highly dependent on 
local conditions which are not at all understood. 

Then the report referred to technical issues and finally proceeded to Recommendations: 

Recommendations 

We recommend strongly that this project be continued with increased funding to provide 
a major enhancement of the research aspects of the program. This should provide for an 
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increase in laboratory studies and, in the field, development of more sophisticated signal detec-
tion, transmission, and data processing techniques to address the problems detailed above. In 
addition to the need for major improvements in the apparatus, there is a very real and urgent 
need for more technical and scientific personnel and for creation of a publically accessible 
laboratory dedicated to this program. The program to date has been carried out largely on the 
basis of extraordinary personal commitments by several of the investigators. These efforts 
must be reinforced by substantial additional support.

We believe that the VAN approach has a great promise for future development of a practical 
earthquake warning system and strongly recommend its continued support. 

4.3  The impact of the international meeting, November 1984 

Returning to their countries, the participants of the Athens International Scientific Meeting 
carried the impressions they had gained from on-site monitoring of the functioning of the 
VAN telemetric network and the VAN results and published relevant articles in the jour-
nals of their countries. For example, almost all the press highlighted on 21 April 1985 a 
very laudatory article on VAN written by Professor Seiya Uyeda in the Japanese magazine 
Kagaku (Science), issue of March 1985. For example, see the newspaper Ta Nea titled: 
“Anthem for VAN from the Japanese”.

There was now support from abroad from the high profile Seiya Uyeda, who was one 
of the 10 experts who attended the international meeting in November 1984 in Athens. 
Before coming to Greece, however, Professor Uyeda was already aware of the ongoing 
VAN research to predict earthquakes, since he was Editor-in-Chief of the prestigious jour-
nal Tectonophysics in which Varotsos and Alexopoulos had submitted for publication their 
early VAN results, described in two articles almost three years previously (27 January 
1982). The scientific evaluation and screening of these two articles continued until June 
1984 when the editor decided to accept them for publication (they finally appeared in the 
December 1984 issue, Volume 110, pages 73−125). The long review period was due to the 
fact that the experts selected by the Journal as referees to check both the originality and the 
correctness of the work had many questions (cf. Note that the procedure for the evaluation 
of a manuscript submitted for publication in scientific journals is explained in detail in 
Chapter 20). So Professor Uyeda was fully aware of the repeated questions by the referees 
and of the relevant responses from the authors. In other words, on coming to Greece in 
November 1984, Professor Uyeda found in situ the experimental details which had been 
explained through correspondence by the Greek researchers to the referees of the Journal 
and so he formed his own picture of how this research effort had run and evolved.

On 21 April 1985, the newspaper Kathimerini summarized the aforementioned article of 
Seiya Uyeda in the journal Kagaku (Science). Entitled “The Japanese seismologists believe 
that the VAN predictions are secured”, and subtitled “After evaluating the Greek method”, 
the article (by J. Vlastaris) proceeded as follows:

It is really wonderful! Where, else in the world, could this be achieved? Of course nowhere! 
This characteristic expression refers to the predictability of earthquakes using the Greek meth-
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od of VAN which acquires special importance as it is written by the leading Professor of Seis-
mology, S. Uyeda of the Earthquake Research Institute of Japan. 

The full scientific view of this Japanese expert on the validity of the VAN method was pub-
lished in the well known journal KAGAKU (Science) in the March issue and occupies five 
pages. There are also mentioned all the conclusions of a secret international meeting of seis-
mologists and physicists organized in Athens (as KATHIMERINI wrote on March 11, 1985). 
In particular, Professor Uyeda states that:

• After the Greek discovery the up-to-date claim of seismologists that earthquake prediction is 
impossible, is unrealistic.

• He personally, like other colleagues, attended the prediction process to identify the epicenter 
in the cases of four earthquakes that occurred during his stay in Greece.

• The effectiveness of the Greek method is not comparable, even with that of previous efforts at 
earthquake prediction, since the VAN method ensures not only the prediction of time, but also 
the exact determination of the magnitude and the epicentral area. In addition, it is a completely 
new discovery.

• The theoretical basis of the Greek method is recognised internationally and has been pub-
lished in the most prestigious scientific journals.

• Many foreign countries (China, Japan, and the Soviet Union) are interested in the effective 
use of VAN, despite the relative indifference it receives in Greece.

• The method is based on observations, experiments and theoretical conclusions based on 
physics (and is thus difficult to fully understand by ordinary seismologists). It is wrong for 
seismologists to fight the method, because the inventors are scientists of another specialty. 

According to reports, the Greek embassy in Tokyo had been informed of this article by the 
leading scientist of the Japan Earthquake Research Institute and immediately sent a copy to 
the Ministry of Foreign Affairs. It is not yet known if the Ministry of Public Works, which is 
concerned with the matter, has expressed any interest. Our newspaper (KATHIMERINI) now 
presents most of the article (omitting the specific technical details given by Professor Uyeda) 
having the opinion that it is a real document.

The usual scientific publications by seismologists on earthquake prediction – says Mr. Uyeda 
– are usually treated with inertia by the seismological community. This inertia is normal since 
today it is considered impossible to succeed in earthquake prediction with “orthodox” meth-
ods. However, at the end of November 1984, I had the chance to meet with and study the 
research of some physicists in Greece. I came to the conclusion that the claim “that today 
earthquake prediction is impossible” now is not true. The purpose of this publication is to draw 
the attention of scientists in my country to this very spot.

It is true that the work of Mr Varotsos and Alexopoulos has been occupied with endless debates 
for about three years with the editorial committee of the prestigious journal of seismology 
“Tectonophysics” as to whether it should be published. There were various criticisms and ques-
tions which, however, were clarified by the Greek scientists and it was finally decided to accept 
their work for publication. It was actually published in this journal in December 1984.
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In November 1984, I was invited by the Greek Ministry of Public Works to take part in an 
international scientific meeting in Athens on the effectiveness of the VAN method. I accepted 
the invitation with great scientific interest, but feeling at the same time a very great respon-
sibility that the information of the international scientific community rested on my opinion. 
In this conference other scientists from England, Poland, Germany, Sweden, USA and China 
participated.

I found that the Seismology Department of the University of Uppsala, led by Professor Kul-
hanek, had shown great interest in the VAN method and had been collaborating with the Greek 
physicists for three years...

In Athens I had the opportunity to be a witness to the prediction of earthquakes using the VAN 
method: Four electrical (preseismic) signals were recorded. Mr Varotsos showed us these sig-
nals and told us that based on his previous experience, the earthquakes would occur at 4.0−4.5 
Richter scale... The earthquakes occurred, in fact, while we were still in Athens.

And the newspaper Kathimerini continued the article by Professor Uyeda as follows, with 
the subtitle “The Russians are also interested”: 

It is really wonderful! Where else in the world could this be achieved? Certainly nowhere ... 
This is so because, as all seismologists know, even an earthquake of magnitude 7.0 is consid-
ered “too small” to give enough information to predict its occurrence. It should be emphasized 
that the few “famous” predictions made so far in China, would have been considered unsuc-
cessful when compared with the VAN method, because they had larger errors in predictions 
compared to the accuracy of the VAN method.

Personally I arrived in Athens full of doubts and attended all the meetings full of questions. 
Leaving, however, I was much surprised and excited by what I had seen and learned.

And now I will tell you a sad truth: The central station of the VAN telemetric stations, which 
collects information from 18 stations in Greece, is in the living room of Professor Varotsos!...

The biggest problem for us is that seismologists cannot identify and understand the physical 
mechanism for the generation of electrical preseismic signals. If you consider, though, that 
rocks (from which the pressure stimulated current of VAN is generated) contain ionic crystals, 
not pure but with lattice defects, then it is not so difficult to prove that electrical signals are 
emitted before the earthquake. These views were presented at the conference by Varotsos and 
Alexopoulos and were accepted by the attending American physicists.

Here I must mention that Greek scientists have published dozens of articles in various journals 
in physics (such as Physical Review) and they are internationally recognized scientists with 
expertise in the electrical properties of crystals. The fact that established scientists such as 
the Editor of the prestigious journal Reviews of Modern Physics, i.e., the American physicist 
Lazarus who participated in the conference, agreed with their views does not allow me to disa-
gree with the theory. I think it is wrong that some seismologists do not accept the VAN method 
because it happened that Varotsos and Alexopoulos are not seismologists. This situation must 
not continue …

Mr Uyeda closed his article, noting that shortly after the Athens meeting, he visited Moscow 
where he discussed the Greek method with Professor Shebalin. “I have been informed,” he 
wrote, “that the next day the Earthquake Prediction Committee of the Soviet Union convened 
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and decided to send expert scientists to Greece to examine the VAN method, and this is so 
despite the fact that Soviet Union is considered to be one of the most ‘bureaucratic coun-
tries’”. 

And the Japanese expert concluded with the following characteristic view: It is necessary to 
trust VAN, because I believe that the dream can become reality! 

We also learned from several reports in the Greek press that just a few weeks after the scien-
tific meeting, letters arrived at the Ministry of Public Works from various countries seeking 
to send their scientific groups to Greece to study VAN methodology. For example, on 28 
April 1985, the newspaper Ta Nea ran the headline “Strongly Trust VAN” with the subtitle 
“Scientists from four countries want to come and study the method”. The newspaper began 
by summarizing the above article of Professor Uyeda published in the journal Kagaku (Sci-
ence), as follows (note: bold type indicates text highlighted by the newspaper): 

WHAT IS GOING ON WITH THE VAN METHOD? Where are the research efforts of the 
Greek scientists? What is the State doing about the method? What do the foreign scientists 
say?

Recently (a few days ago) the newspaper TA NEA reported the view of the Japanese Professor 
of Seismology, Mr. S. Uyeda, who, in the well-known journal of his country KAGAKU (Sci-
ence), wrote that 

“It is necessary – as far as Japan is concerned − to trust VAN strongly, because I believe 
that the dream can become reality”.

The Japanese professor wrote that it “is something wonderful and no-one so far, either in 
Japan or in the world has done anything similar. The accuracy of the VAN method is far 
better than the few famous predictions made so far in China…”

“There are many studies to date, which have tried to achieve earthquake prediction, but 
these methods are nothing compared with that measured by the VAN method.” 

Subsequently, the newspaper writes: These warm words come from a Japanese Professor at 
the Earthquake Research Institute in his country … and are a response to all the questions that 
have appeared until now about the VAN method in the press of our country by seismologists 
or assistant seismologists.

It is not only the Japanese professor who advocates the VAN method. Since December, four 
letters have reached the Ministry of Public Works from an equal number of scientific 
institutions of foreign countries seeking to send their scientific groups to our country, to 
study the VAN methodology… 

These letters have been sent from China, Poland, Sweden and the Soviet Union and, after 
noting that the proposals come from countries advanced in seismology, the newspaper 
explains in detail the content of each of these letters. For example, here are excerpts – as 
published by the newspaper − from the first one, that of China: 

The first proposal came from China. Chinese scientists have been asking to send a group to 
our country for almost two years. The team leader was to be the Director of Research in China, 
who came to Athens in November at the invitation of the Ministry of Public Works to comment 
on the VAN method, along with some colleagues ... 

4.3  The impact of the international meeting, November 1984 
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The Chinese wrote in their letter: “We are increasingly interested in the method, and we wanted 
to be the first to join the Greek team.” They went on to say: “We want to work in Athens, near 
the VAN team for two, maybe more, years. We emphasize that this cooperation will be useful 
for the development of earthquake prediction in both our countries and around the world…”. 

And the newspaper, subtitled “The Chinese”, continued:  

So, apart from the article of the Japanese Professor Uyeda mentioned above, the Chinese sci-
entists in the journal Recent Developments in World Seismology, Volume 12, No. 60, page 27, 
entitled “Greek physicists predict earthquakes”, write: The data we gathered from the VAN 
team show that their forecasts are good, within an error of half a unit of the Richter scale…. 
Previous literature does not mention even a single case where a definite relationship between 
the electrical signal from the electric field, and the earthquake parameters, that is, the epicentral 
area, the time and the magnitude, has been found. Against this background, the efforts made 
by the three Greek physicists, represent, no doubt, an original work… From the studies so far, 
there is a correlation of 1 to 1 between the electrical signal and a successful prediction. The 
results so far, leave little room for doubt about the direct correlation between earthquakes and 
electrical recordings. The error is around 50 km in epicentral distance and 0.5 Richter in mag-
nitude and the above method does not need costly installations… It is therefore easy for mass 
production in order to lessen the effects of future earthquakes. 

The following was written in another article from the newspaper Ta Nea, subtitled “In 
Germany”:  

In February 1985, the Professor of Seismology in Zurich wrote in the scientific page of the 
newspaper Frankfurther Allgemeine Zeitung: The seismic focus radiates electrical signals some 
hours or days before an earthquake. This is what was discovered in the early 1980s by Greek 
scientists. The reasons, despite extensive investigations, have not yet been revealed. Neverthe-
less, it has been possible to develop a method for warning about upcoming earthquakes.” And 
then the Professor continued: “Only in 1981 did the Greek scientists detect electrical precur 
sory signals which they called ‘seismic electric signals’. The accurate analysis of seismic elec-
tric signals will give significantly better understanding of earthquakes, with the benefit of 
warning the population about upcoming earthquakes. ... It is necessary to continue extensive 
collection of such empirical data to provide secure earthquake prediction from electrical sig-
nals”...



5  Two powerful earthquakes, 1986

5.1  The 6.1 earthquake in an aseismic region in the central Aegean 
Sea

On Monday 31 March 1986 nearly every Greek newspaper referred to the great earthquake 
that occurred in the central Aegean Sea on the evening of Saturday 29 March, at 20:37. For 
example, the newspaper Mesimvrini (31 March 1986) entitled “Panic due to 6.1 Richter” 
and subtitled “Shaken areas from Thessalonica to the Peloponnese”, carried this article:  

The violent earthquake of 6.1 on the Richter scale panicked half of Greece on Saturday evening. 
From Thessalonica to the Peloponnese, the shaking was strongly felt and momentarily brought 
into memory the days of Alkyonides in February 1981. [Here the newspaper refers to the mag-
nitude 6.8 earthquake on 24 February 1981 with an epicenter in the Alkyonides Islands close 
to Corinth, see Section 2.1.]

As announced by the Institute of Geodynamics of the National Observatory of Athens and 
the Geophysical Laboratory of Aristotelian University of Thessaloniki, “The earthquake was 
strong and its epicenter was located at a distance of 140 km from Athens, specifically in the 
Aegean sea area between Euboea and Chios. In the same area a 5.7 earthquake on the Richter 
scale occurred last week which ultimately proved to be a foreshock. 

What had happened before the earthquake was published by Varotsos, Alexopoulos, Nomi-
cos and Lazaridou in the scientific journal Nature (1986, Volume 322, page 120). In order 
for the reader to understand better what happened, I should first describe a significant 
improvement made to the telemetric VAN network about two months before this earth-
quake. Specifically, in mid-January there had been fault activation in the Oropos area – in 
the vicinity of Athens − with an earthquake magnitude of 4.4 and multitudes of smaller 
earthquakes. 

 Springer-Verlag Berlin Heidelberg 2013

M.S. Lazaridou-Varotsos, Earthquake Prediction by Seismic Electric Signals: The Success of the VAN
Method over Thirty Years, Springer Geophysics, DOI 10.1007/978-3-642-24406-3_ , 
©

47
5



48 Earthquake Prediction by Seismic Electric Signals

Because the existing telemetric VAN network did not include stations near Athens, the 
State approved an emergency installation of four VAN stations in the activated Oropos 
region. One week later, the newspaper Ethnos (23 January 1986) wrote: “The State has de-
cided to settle a VAN network in Oropos. After the seismic activation in recent days … four 
VAN stations have been placed in Oropos, near Athens, since for this region, as is known, 
there has so far been no network coverage for earthquake prediction.”

These four new stations were in operation when, on 24 March 1986, an earthquake of 
magnitude 5.7 occurred in the central Aegean Sea, about 140 km east-northeast of Athens, 
between Euboea and Chios. Note that this region was considered aseismic, because in the 
past there had not been a major earthquake. Remember that, as described in Section 3.5 
(see Figure 3.6), if in the past we had recorded an SES related to an earthquake of small 
magnitude M

2
, we could calibrate this station for the specific seismic area, and thus be able 

to estimate a larger magnitude M
1
 of an upcoming earthquake in that area if at any time 

in the future an SES of larger intensity was recorded. This was indeed the case, since the 
next day (25 March) we recorded a new SES of stronger intensity. We immediately issued 
a telegram to inform the State that we expected a larger earthquake of magnitude 6.1, 130 
km east of Athens, which is in about the same area. And this was despite the seismic history 
of the region since the available data indicated that such an earthquake had never happened 
in the past in this part of the country.

But the facts ultimately showed that we were right because, four days later on 29 March, 
an earthquake of magnitude 6.1 actually occurred there, which “panicked half of Greece 
on Saturday evening (Mesimvrini, 31 March). As usual, the new earthquake caused great 
concern to residents, especially in Athens where it was strongly felt, perhaps as it might 
result in an even stronger earthquake than the one that had previously occurred. Then, 
at midnight, Varotsos had to appear on the public television channel ERT to inform the 
population of not only what had happened, but primarily to reassure them that this time 
a stronger earthquake was not expected. The whole of the conversation between Varotsos 
and the journalist was reported extensively by all of the press on Monday 31 March (this 
is because the Sunday newspapers had already been released). For example, the newspaper 
Eleftheros Typos reported the conversation on 31 March 1986 under the headline: “The 
Varotsos interview in ERT: I took responsibility and because the expected epicenter was at 
sea, we did not notify the residents”. 

Now let us see how those events were described in the press and the comments that 
followed. In an article from The Times (London, 31 March 1986) under the heading “The 
Aegean quake was predicted”, the following was written:  

A powerful earthquake measuring 6.1 on the Richter scale shook the central Aegean Sea on 
Saturday night, and a physicist revealed that he had predicted the shock to the Government 
four days before ...

An additional article by the newspaper Mesimvrini appeared the same day, entitled “The 
VAN predicted”. It read (note, the bold text is that used by the newspaper): 

In the five years “war” between VAN and seismologists, the earthquake prediction system 
of P. Varotsos, K. Alexopoulos, and K. Nomicos has won another battle, which it seems will 
determine the final outcome of the war ... in the vindication of VAN.
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The reason for the recent “show-down” were the two earthquakes of March 24 and March 29 
with magnitudes of 5.7 and 6.1 respectively, which were in the sea area between Euboea and 
Chios, 140 km east northeast of Athens.

The seismologists, after the occurrence of the earthquake on March 24, in a statement reassur-
ing the public, argued that the region was aseismic and that according to the parameters re-
sulting from the historical background to the phenomena of the region, would not result 
in another earthquake.

VAN, however, held the opposite view. The next day (March 25) Mr. Varotsos sent a tele-
gram to, and on March 26, had a personal communication with, the Deputy Minister of Public 
Works, Mr. Geitonas, informing him that according to the SES recordings he had, there would 
be a 6.1 earthquake in the sea area 130 km east of Athens, in the same area that had experienced 
an earthquake of magnitude 5.7 on March 24.

Mr. Geitonas showed interest and asked Mr. Varotsos whether he should alert the population. 
The answer was that there would be no damage because the expected epicenter was in the sea 
and that it would be inappropriate to create panic among citizens.

On Saturday, March 29 there was indeed an earthquake of magnitude 6.1 at a distance of 140 
km east of Athens in perfect agreement with the VAN prediction.

Regarding the agonising question of advising the population whether a greater earthquake 
would follow, Mr. Varotsos answered on television that until 11 pm Saturday there was no such 
evidence in the recordings ...  

The newspaper Eleftherotypia (31 March 1986), ran the story on the front page. Entitled 
“Triumph of VAN with the 6.1”, it wrote: “For the first time in the world earthquake pre-
diction is officially certified. This was achieved by the VAN team last Tuesday after an 
earthquake of magnitude 6.1 that shook Athens on Saturday. For extensive reportage see 
pages 24 and 25.”  

In addition, the same newspaper ran two articles that day. The first (by G. P. Massavetas) 
entitled “The VAN” said: 

It is difficult to go forward without facing the smallmindedness in this country. We are usually 
ready to admire the achievements and discoveries of the human mind, when they come from 
abroad. And we are primarily ready to deride, to wither, and to reject, when a great achieve-
ment comes from our patriots. See how many years the inventors of the VAN method battled 
to get recognition of the value of their invention. ... With the presence of Professor Varotsos on 
television, no longer as a controversial person who devised a controversial method, but as the 
renowned scientist who offered the whole world, and particularly earthquake prone Greece, 
an extremely important method for the prediction of earthquakes. What makes us very sad, 
however, is the fact of the war waged against the researchers ...  

The second commentary, entitled “A bravo”, says: 

A good time for the news at ERT-1 was of course at midnight, when it aired the interview with 
the VAN inventor Mr. Varotsos. Those who felt panic must have been reassured by the fact 
that, according to VAN, no other shocks were going to occur that night. This is the way we 
want [the public TV channel] ERT-1: to stand by us. 

5.1  The 6.1 earthquake in an aseismic region in the central Aegean Sea
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In the main commentary of the newspaper Ethnos, again published on 31 March 1986, 
entitled “Harnessing an earthquake from a box ...” the following was written: 

Suddenly, at midnight Saturday the day before yesterday − those who were shaken by the 6.1 
Richter in the central Aegean, and those who did not realize it, saw something shocking on the 
television channel ERT-1.

They saw a Greek scientist, researcher, inventor, and activist − Mr. Varotsos − coming out 
modestly on the small screen and explain to the stunned nation…:

“You know, we expected this evening’s earthquake of magnitude 6.1. By means of our meas-
urements − the VAN system – we had predicted it on March 25, 1986.

Look at the relevant telegram we sent to the Government, which identifies an impending trem-
or of magnitude 6.1, originating from a distance of 130 km east of Athens.

Yes, we contacted government officials by telephone, but we expressed the view that the popu-
lation should not be alerted and not panicked, because we knew the earthquake would happen 
in the central Aegean Sea which is a non-residential area.

We apologize to all citizens, but we believe that this was the best course of action. Besides, 
once we had alerted the authorities, the State had the final say of whether or not to alert the 
population...”

Despite the fact that Mr. Varotsos appeared on television at midnight, his presence and what he 
said immobilized hundreds of thousands of spectators in their seats.

Is there a Greek who has not once felt awe when the ground trembles beneath his feet? Who 
has not shivered at the feeling of shaking? Who is not frightened by this infernal beast, and 
ghost?

FOR THIS was amazing the presence of Mr. Varotsos on television and all of Greece hung on 
his words, and our phone broke down yesterday with the hundreds of “bravos” for the inven-
tor ... 

The main commentaries in the press continued the next day, 1 April 1986. I mention two 
of them, from the newspapers Apogeymatini (entitled “Well done to the inventors”), and 
Vradini (entitled “After the prediction, the problem ...”). The first commentary from Apo-
geymatini read: 

... Many of us saw Mr. Varotsos on television last Saturday to explain the miracle of how the 
VAN had predicted Saturday’s earthquake on Wednesday, March 25! ... We want to congratu-
late those inventors who offer courage to those living in earthquake-prone areas around the 
world from the shivering experience of earthquakes. And also to unite our voices to those of 
others who believe in the high level of achievement of Greek scientists, who in this research 
area can provide much, provided they have the means and the full support of the State. And 
above all who should not have to suffer the ... rivalry and undermining of mediocrities! 

The second commentary from Vradini, said: 

... As stated officially, the inventors of this revolutionary method had accurately predicted the 
most recent strong earthquake of magnitude 6.1 that occurred on Saturday ... Recently, Profes-
sor Varotsos resigned – and rightly so – from the Committee of the Earthquake Planning and 
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Protection Organization (EPPO) because he could no longer tolerate an outrageous situation. 
As he said during his appearance at midnight on Saturday, on the television channel ERT-1 
– in which he was occasionally invited to speak in view of the concern of the population due 
to the new earthquake. On this occasion there was interest and the decision of the State to take 
responsibility. It was time...

But the international recognition of VAN had already been made earlier in many foreign coun-
tries, which had adopted the method ... If anything justifies the delay of the Greek Government, 
it is indeed the maximum difficulty of warning the population on the basis of an alarming 
earthquake prediction… 

The next day, 2 April 1986, the newspaper Kathimerini, in an article entitled “The State 
supports the development of the VAN method across the country” and subtitled “After a 
sequence of correct predictions and international recognition” wrote: 

The leadership of the Ministry (Secretariat of Public Works) acknowledged fully yesterday 
the VAN earthquake prediction system and said at a press conference that the research efforts 
of the inventors Varotsos, Alexopoulos and Nomicos will be further supported. The Ministry 
acknowledged that there was a misunderstanding on the issue and noted that it was multidi-
mensional and of major importance because of the high seismicity in the country, so the con-
tribution of the VAN method was seen as important.

The fact is, said Mr. Geitonas, Secretary, that the State had been influenced by the persist-
ence of researchers who had already shown remarkable and effective progress. The effort, he 
added, is multidisciplinary and requires the cooperation of many disciplines. So far we have 
established a Committee of representatives of scientific organizations as well as a group of ten 
experts from abroad who have compiled a report [this is the report of the 10 foreign research-
ers mentioned in Section 4.2] on the basis of which we go on to assess the achievements of 
VAN ...  

In addition, the commentary in Kathimerini entitled “Recognition after five years ...” con-
tinues: 

KATHIMERINI feels very happy for even a five-year delay in the official recognition by the 
State of the VAN earthquake prediction system. Academician Mr. Caesar Alexopoulos and the 
physicists Varotsos and Nomicos have suffered a major test; they met not only with indiffer-
ence and opposition but with the denigration of their scientific discovery, from the Professors 
of Seismology. They persisted, however, with their great scientific effort and eventually suc-
ceeded. It is characteristic − and features “Modern Greece” ... – that the recognition of the 
method first came from abroad, by scientists, seismological institutes and governments, and 
after five long and hard years they gained recognition from the Greek State!

KATHIMERINI, from the first moment, supported the research effort of the three VAN physi-
cists and hopes that there will be no further complications to the full development of the 
system. 

On 3 April 1986, Varotsos informed the State about two forthcoming earthquakes and also 
reassured the Ministry that there should be no concern that a larger earthquake would 
follow. Two earthquakes with magnitudes 5.3 and 4.7 occurred on 4 April 1986 and the 
epicenter was on the same site as the 6.1 earthquake of 29 March. Again, naturally, people 

5.1  The 6.1 earthquake in an aseismic region in the central Aegean Sea
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worried whether a bigger earthquake was imminent. The next day, 5 April 1986, almost all 
the press published an official announcement from the Ministry that Varotsos had indeed 
informed it about the upcoming earthquakes. Kathimerini’s article was entitled “The VAN 
system predicted yesterday’s earthquake” and subtitled “The Minister knew of this since 
the day before yesterday”. As a second example, I cite the article written for Ta Nea entitled 
“Yes, VAN ‘spoke’” and subtitled “The Ministry for Public Works has acknowledged this 
for the first time”:  

For the first time yesterday, the Ministry of Environment - Planning and Public Works admit-
ted in a written statement that the VAN system predicted the two earthquakes that took place 
yesterday in the morning, with epicenters in the sea area between Euboea and Chios.

More specifically, the announcement of the Ministry stated:

On the night-time earthquakes ... it is clarified that at noon on April 3, 1986 Mr. Varotsos ... 
informed the Minister and the Secretary of Environment that an earthquake was expected 
from the same area but it would be smaller than the earthquake of March 29, 1986. Also the 
Ministry gave publicity to the two VAN telegrams which showed that the earthquakes on 
March 29, 1986 and yesterday had been predicted.

The ministry also announced that there was no reason for concern ... and that it was not ex-
pected that the earthquake would be greater than that which occurred on March 29 with a 
magnitude 6.1. All the scientists, who took part in yesterday’s meeting at the Ministry, agreed 
with this. 

The next day, after the issue of this official statement by the Ministry, almost all the press 
commentators, on the one hand, agreed with the action of the Ministry to certify the facts 
for the prediction of the earthquakes of 29 March and 4 April and, on the other, recalled 
what the VAN team had suffered over time from both seismologists and the State. The main 
article in the newspaper Kathimerini on Sunday 6 April 1986, entitled “Meritocracy” (by 
D. Papanayiotou) read: 

MERITOCRACY

BECAUSE there are civilized countries in the world, there are still some things done correctly. 
The worthy are encouraged, for example, their values are recognized and not deemed unwor-
thy. It seems strange, but there it is. We have stored meritocracy in dictionaries and bring it to 
the surface (as a word) usually at election time. In a civilized country, then, say governmental 
officials had evidence of a historically new and useful scientific discovery which was of benefit 
to humankind, what will they do?

Allow me to answer my naive question: a) encourage scientists to continue with their work, b) 
fund research to arrive promptly on direct application, c) claim a Nobel Prize because there are 
rewards, which still give importance to great endeavours. 

Let us not add more to the answer and let us return to Greece immediately. Here, then, obvi-
ously tired of giving over three thousand years of the lights of civilization to others, we settled 
in our civilized darkness (even in twilight periods) and what do we do? 

I answer this very naïve question: a) we immediately not only discouraged the scientists but 
also exposed them to the public as irrelevant dreamers. (What relationship can three physicists 
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have with seismology for example?), b) we began as a State to give some money to research a 
thousand demands after having seen that foreign scientists recognized it as a unique discovery, 
c) After five years of continuous scientific − and very fundamental – confirmations, we finally 
officially recognized it as worthy of State sponsorship and made a plan to develop its applica-
tion. (To claim the Nobel Prize, of course, not a word has been heard from any of the officials 
and especially the mainstream.)

No need to add more in the answer, and the story, of course refers to VAN. The VAN and three 
physicists, the Academician Mr. Alexopoulos and the Professors Varotsos and Nomicos, who 
dared to achieve accurate predictions of earthquakes ... without being seismologists! 

Their audacity and their error (by being serious scientists in the wrong discipline) were repaid 
with incredible suffering. As previously mentioned, despite our three thousand years of civili-
zation, there are some countries which became civilized much later, where achievements were 
immediately recognized, while we the meritocracy... 

But here I must correct a big mistake that I made in my initial naiveté, writing about merit- 
ocracy, the meaning of which we have stored in dictionaries. Well, you may not believe it but it 
is not there in the dictionaries! I looked at two major encyclopedias, a 1963 issue and an issue 
in 1978; I searched two dictionaries for an interpretation, a 1980 issue and an issue of 1983, 
and did not find it. The word MERITOCRACY is not there in Greek encyclopedias and dic-
tionaries of the Greek language, neither the entry nor any derivative! I found it only in a small 
monotonic spelling dictionary so at least I had not made a mistake in writing the word... 

I did not search other books. After all, I am not a linguist. 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .... 

Varotsos, Alexopoulos, Nomicos: VAN. 

One day it will get into dictionaries. From the dictionary point of view a good place might be 
just before the entries: brutal, vandalism, vandal… 

5.2 The 6.2 earthquake in Kalamata, 13 September 1986

At 20:24 local time on 13 September 1986, a 6.2 magnitude earthquake occurred in south-
ern Greece with an epicenter 10 km north of the city of Kalamata, causing the loss of 20 
lives. We now describe the events that preceded this earthquake.

In early May 1986, an experimental VAN station was installed in the Keratea area ap-
proximately 30 km east of Athens. The new station began to record a preseismic signal SES 
at 23:10 on 8 September 1986 which lasted until approximately 08:30 am on 9 September. 
Due to the long duration of the signal, and to see it clearly, the continuous recording is 
presented in two parts: from 17:52 on 8 September to 01:52 on 9 September 1986 (Figure 
5.1), and from 01:52 to 9:52 on 9 September (Figure 5.2). (I point out that the time in our 
records is always written in Greenwich Mean Time, GMT, preceded by 3 hours (this sea-
son) from the local time). In the upper part of Figure 5.1, we see that the SES starts, since 
the level of the signal drops, at 20:10 GMT (that is 23:13 local time), and in the upper part 

5.2 The 6.2 earthquake in Kalamata, 13 September 1986
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of Figure 5.2 the SES ends, as the signal returns to normal levels, at 05:30 GMT (08:30 
local time) on 9 September. 

This was the first time that a preseismic signal SES had been recorded at the KER sta-
tion, because the station had been operating for just four months. As explained in Section 
3.5, in order to calibrate a station it must have experienced at least one earthquake of 
magnitude of about 4.0 or larger from the future focal region, and so the KER station had 
not yet been calibrated. Moreover, we had not yet made the selectivity map for this station 
(see Section 3.4), that is, the map showing the seismic areas of which preseismic SES have 
been recorded at that station. In other words, due to lack of experimental data, we could not 
apply the methodology explained in Section 3.5 to determine the future epicentral area and 

Figure 5.1 The recordings at the station Keratea (KER). Part (a) shows the recordings from 17:52 
to 21:52 on 8 September and part (b) from 21:52 on 8 September until 01:52 on 9 September. Note 
that the preseismic signal SES starts at about 20:10 GMT on 8 September. Taken from Varotsos and 
Alexopoulos (Tectonophysics, Volume 136, pages 335−339, 1987).
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magnitude of a forthcoming earthquake. But the recording of such a strong and evident sig-
nal did not leave us in any doubt that a major earthquake was going to occur, so we thought 
it would be useful to convey this information to the State to enable it to prepare properly, 
if it so decided. Indeed, after having dedicated many hours to making sure that the signal 
recorded was a preseismic SES and not noise from artificial sources, late after midnight on 
the same day (that is, from 9 to 10 September, 1986) Varotsos contacted the Inter-Minis- 
terial Committee (IMC) at the Ministry of Defence and reported the SES recording. He was 
then asked whether the upcoming earthquake threatened the wider region of Athens. The 
answer was no, because Varotsos knew that the VAN stations installed in the Oropos region 
near Athens in early 1986 (see Section 5.1) had not shown any significant preseismic SES. 

5.2 The 6.2 earthquake in Kalamata, 13 September 1986

Figure 5.2 The continuation of the recordings at the KER station on 9 September 1986, (c) from 
01:52 to 05:52GMT and (d) from 05:52 to 09:52GMT. The signal ends at 05:30 GMT on 9 September 
1986 as can be seen from (a). Taken from Varotsos and Alexopoulos (Tectonophysics, Volume 136, 
pages 335−339, 1987).
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The latter experimental fact led us to estimate that if the earthquake were to occur at a dis-
tance of 100 km from Athens its magnitude would be about 4.5.  

 The conversation between Varotsos and the IMC was revealed many years later. In 
1993, seismologists published a criticism against VAN in the journal Tectonophysics (Vol-
ume 224, page 224). This criticism was answered by Varotsos, Alexopoulos and Lazaridou 
in the same journal (Tectonophysics, Volume 224, page 239). Below, I explain a little about 
the exact content of that criticism, and the reply.

Nearly 24 hours after the conversation between Varotsos and the IMC, a second very 
important SES signal was recorded at the KER station, which lasted from 20:28 on the 
evening of 10 September until late in the morning of 11 September. This led the VAN team 
to send a telegram, which read as follows: “A new [preseismic] signal was recorded at 
20:28 on September 10, 1986 from distance 200 km from [Athens] with magnitude 5.5, or 
from 100 km with magnitude 4.5.” To understand the content of this telegram, remember 
that, as I explained in Section 3.5, the signal decreases approximately inversely proportion-
al with distance. This means that if the signal had been emitted from a focal area located 
100 km away from the KER station it would correspond to an earthquake of magnitude 4.5, 
but if the epicentral distance had been twice that at 200 km then the magnitude of the earth-
quake would be larger by one unit, around 5.5. In other words, the telegram indicates that 
if the focus of the expected earthquake lay in an area more than 200 km from the station at 
Keratea, then the expected magnitude of the earthquake would be greater than 5.5. Indeed, 
the earthquake that followed on 13 September 1986, had a magnitude of 6.2 according to 
the Geodynamic Institute of Athens, and 5.8 (mb) in accordance with the United States 
Geological Survey (USGS). A second earthquake (aftershock) occurred on 15 September 
which had a magnitude of 5.6, thereby verifying the fact that the KER station had recorded 
two important preseismic SES.

The newspaper Eleftherotypia on Monday 15 September 1986 (note the earthquake had 
occurred late on Saturday 13 September) ran an article with the headline “DISASTER-
ALARM” and “An operation [like] lightning for help”, beginning on page 15 as follows: 
“There was a prediction for the earthquake with no specific time limit. This was im-
plied by the representative officer [spokesman] of the Inter-Ministerial Committee, 
when he was asked about it last night”, and continued: “Mr. Varotsos was called, and 
went yesterday morning to the Pentagon to work with members of the IMC. The IMC 
spokesman said: “Mr. Varotsos was invited to the meeting, because on these occasions we 
call on the people who can help and we fully exploit the available scientific knowledge.”

I now present a translation (verbatim) of the criticism by seismologists (mentioned 
above): 

On September 10, 1986 at 03:45 local time (that is, 00:45 GMT), Professor Varotsos sent a 
telegram to the Inter-Ministerial Committee (IMC) of the Greek Government announcing an 
SES arrival time at 01:55 local time on September 10, 1986 (that is, 22:55 GMT on September 
9, 1986). Expected earthquake magnitude 4.5. Probability of occurrence 60%. Expected epi-
center at distance of 100 km from Athens.

Immediately after the receipt of this telegram the IMC forwarded an official form to the Minister 
and to the General Secretary of the Ministry of Public Works as well as the Director of the EPPO 
(Earthquake Planning and Protection Organization). This procedure was followed in all cases...
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The response of the VAN team, is as follows:

We clarify that all the relative SES data have been already published…: One of the two largest 
SES in this series can be found in the paper by Varotsos and Alexopoulos in volume 136 of 
the journal Tectonophysics, pages 335−339, 1987 ... The reason why these SES did not allow a 
unique and precise prediction of the epicenter was extensively discussed in the Conference (in 
Athens in February 1990 [see the relevant reply by Professor H. Tazieff in Section 8.3]. This 
was mainly due to the fact that the station Keratea was installed in May 1986 which was only 
a few months before the Kalamata earthquake of September 13, 1986 so that the selectivity of 
this station had not yet been mapped... The only estimate that we could make at the time was 
that if the epicentral distance was 100km from Athens (ATH), the earthquake magnitude would 
be around 4.5, whereas if the epicentral distance was 200 km from ATH, the earthquake magni-
tude would be 1 unit larger... They [the critics] admit that we recognized the preseismic signal 
SES well before the occurrence of the earthquake but they wonder why we did not inform the 
IMC officer that the impending earthquake would be destructive ... What our critics present 
in their figure is not a telegram but refers to a telephone conversation between the first author 
[Varotsos], and an officer of the National Defence after the detection of the first significant 
SES. The officer’s question was “will the impending earthquake be destructive?” (note that, as 
is obvious from the text, his question was referring only to the case of an earthquake located 
100 km from Athens and hence to the ATH area) and the answer was negative ... Apart from 
this conversation, a telegram was issued at 08:45 local time on September 11 (that is, after 
the second of the significant SES the arrival time of which … [Here follows the text of the 
telegram mentioned above]. 

By summarizing, the case of the Kalamata earthquake in 1986, we can say that the VAN 
team recognized well in advance the preseismic SES and forwarded this information to the 
Inter-Ministerial Committee (IMC). Nobody questions this fact. Recalling also that pre-
seismic information is sent to the IMC only for major earthquakes, it is very likely that this 
greatly helped the State to act immediately after the earthquake. Accurate determination of 
the magnitude and the epicenter − as achieved in the case of the magnitude 6.1 earthquake 
that occurred on 29 March 1986 in the central Aegean and described in Section 5.1 − could 
not be achieved for that earthquake, because the KER station that recorded the preseismic 
SES was installed just a few months before and therefore its calibration was not possible; 
neither was its selectivity map known (note that these two pieces of information are neces-
sary to determine the epicenter and the magnitude of the expected earthquake, as explained 
in Sections 3.4 and 3.5)

5.2 The 6.2 earthquake in Kalamata, 13 September 1986



6  Disastrous earthquakes in 
Killini−Vartholomio, 1988 

6.1  Introduction 

On 22 September and 16 October 1988, two earthquakes occurred with magnitudes of 
5.6 and 6.0 in the Killini-Vartholomio area (western Peloponnese) and caused extensive 
damage. Thousands of homes were reduced to rubble, but there was no loss of life. This 
is because the “beast” did not appear suddenly, since, as explained below, the population 
had been informed from the beginning of September that large earthquakes would occur 
in this region in the next time period and on their own initiative people took elementary 
precautions. This is not my own opinion, but a crucial finding of specific studies by Japa-
nese scientists who had followed the events closely. Specifically, they visited the region 
and distributed questionnaires to the residents and, having carefully studied the responses, 
they published the conclusions, in scientific journals and in Proceedings of International 
Conferences specific to the subject, as described below.

In particular, three articles were published by the Japanese team, led by Professor Hi-
roaki Yoshii from the University of Bunkyo. The first can be found in the Proceedings of 
the 2nd Japan−US Conference on Urban Earthquakes Hazards Reduction (1989) under 
the title “Social impact of earthquake warnings”; the second appeared in 1990 in the in-
ternational journal Disaster Management (Volume 3, pages 3−7); and the third, that sum-
marizes all the findings, was published in 1993 in the journal Tectonophysics (Volume 
224, pages 251−255). The latter two articles have the common title “The Social Impact of 
Earthquake Prediction in Greece”. 

 Springer-Verlag Berlin Heidelberg 2013
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6.2  What happened before the earthquakes

What happened, then? We will recall the events, not by setting out my own opinion, but 
rather by following closely the description of Professor Yoshii, as summarized in his 1993 
paper. I add, as appropriate, quotations from Greek newspapers and telegrams to the Greek 
Government which corroborate the accuracy of Professor Yoshii’s description. 

Professor Yoshii’s 1993 article began with the following description: 

The VAN group recorded four preseismic electric signals (SES) on August 31, 1988 and sent 
their prediction the next day, on September 1, 1988, by telegrams, to the Greek Government 
and to Dr. Tazieff, a French scientist, as well as to a Japanese researcher [Prof. S. Uyeda]. The 
text described the prediction of two alternative possibilities for the epicenter [Figure 6.1]. 

One solution suggested that an earthquake was imminent 300 km northwest of Athens [Figure 
6.1]: “the Corfu area” where the potential magnitude of the upcoming event would be 5.3. The 
alternative solution was for the region located 240 kilometers west of Athens [the solid circle 
between Vartholomio and Zakynthos in Figure 6.1] where the expected magnitude of the up-

Figure 6.1 (Solid circles) two alternative possible areas for a future epicenter in the VAN prediction 
issued on 1 September 1988. The shaded regions marked with arrows are Vartholomio and Zakynthos 
and shown for the convenience of the reader. Taken from Yoshii (1993, Tectonophysics).
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coming earthquake would be 5.8. Two days later, Dr. Tazieff, who was convinced of the valid-
ity of these forecasts, made the prediction public, suggesting that contingency plans should be 
made against the consequences of a possible earthquake at this region. The announcement was 
made in the conviction that the Greek government would fail to respond to such a warning [see 
also what Professor Haroun Tazieff said during the international conference held in Athens in 
1990, and read his relevant answer in Section 8.3].

The mass media in Greece reacted strongly to this warning and published detailed articles 
describing the opposite opinion of seismologists to these views as well as quoting the VAN 
group’s comments. Almost all the newspapers in early September 1988 referred, with lead sto-
ries, to this subject. In an article published on 5 September, Dr. Tazieff says that ‘the upcom-
ing danger was very high’. In addition, the media suggested that it was the moment of 
truth as far as VAN’s predictions were concerned, the subject being treated as a serious social 
issue. The effect was that the VAN forecast had become a kind of public warning, despite the 
fact that it was not an official announcement.

An article in the newspaper Vradini of 3 September 1988 is entitled “Earthquake 5.8 R 
knocking on our door ...” and “Prediction by a French volcanologist”, along with a subtitle 
referring to strong denials by Greek seismologists. The article continues on an internal page 
which states that: “According to the French scientist [Professor Tazieff] the VAN method 
predicts an earthquake located either at a distance of 300 kilometers northwest of Athens 
or 240 km west of the Greek capital. The first location is in a residential area in southern 
Corfu and the second is expected in the sea area west of Patras. In Tazieff’s opinion if the 
earthquake is on the land, the damage could be very serious.” 

According to the newspaper Eleftherotypia on 3 September 1988, the above announce-
ment was made the previous day by Professor Tazieff in one of the greatest broadcasts in 
France, “in Antenne 2”, and the news of what he had said spread naturally in no time to 
Greece. Professor Tazieff’s statement was transmitted by the AFP and the next day (3 Sep-
tember 1988) was carried in many leading newspapers abroad, even in distant countries. 
For example The Pakistan Times, 3 September 1988, ran an article entitled “Earthquake 
may hit Greece”, in which it was written that “a large earthquake is likely to hit Greece” 
according to estimates made by Greek scientists, transmitted from Paris the previous day, 
2 September 1988.

The front page of the newspaper 24 Hours on 5 September 1988, was entitled “Shaking 
from the VAN prediction” and “Tazieff Insists: High Danger”. 

This article reported the following: 

There has been strong controversy in the scientific world of Europe caused by the statement of 
the French volcanologist Haroun Tazieff, that a strong earthquake in Greece is imminent...

The French scientist believed that the risk was so high he decided to speak publicly which he 
knew the VAN team were not in a position to do.

The scientific evidence announced by Professor Tazieff was accurate, as can be seen in 
Figure 6.2, which depicts the official copy of the telegram addressed to the Secretary Gen-
eral of the Ministry. The text is in English because the same telegram was sent to several 
scientists in various countries. 

6.2  What happened before the earthquakes
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Figure 6.2 The urgent telegram for the upcoming earthquake which Varotsos sent to the Secretary 
General, Mr N. Sarantis of the Ministry of Public Works, at 11:30 am on 1 September 1988.
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The telegram states the following: “Significant [preseismic] electrical activity was re-
corded at Ioannina station on August 31, 1988. The epicenter [will be] northwest 300 or 
west 240 [kilometers] with magnitudes 5.3 and 5.8. Professor P. Varotsos”.

Above the address and message are written different numbers. The first (155) means 
that the telegram was sent via telephone, the penultimate (1/9) corresponds to the date 
and the month, and the last one (11:30) refers to the exact time when the telegram was is-
sued. The seals of the National Telecommunication Organization (OTE) below officially 
certify the telephone number the telegram was sent from, who the sender was, and when 
the request to grant the above official copy with the corresponding protocol number was 
issued. The first sentence in the telegram stating “Significant electrical activity”, that is a 
sequence of preseismic electric signals (SES activity), implies that, as explained in Section 
3.5, significant seismic activity would follow and hence, not just a single earthquake. In 
particular, Professor Yoshii says in his work, that “four preseismic electric signals SES 
were recorded”, shown in Figure 6.3. 

Now let us see exactly how Professor Yoshii continues his description of the events:

On September 22, 1988 the predicted earthquake occurred, at a point 250 km west of Athens 
with a magnitude of between 5.2 and 5.5. [Later, the Athens Geodynamic Institute revised the 
final magnitude to 5.6.] However, the reaction of the mass media was muted as damage was 
slight. Indeed, the effect was insufficient to prove publicly the success of the VAN’s predic-
tion. However, on September 30 and October 3, the VAN group recorded two successive SES 
events. They again dispatched two telegrams saying that seismic activity would continue in 
the same area.

I shall now give some additional information on the facts mentioned above by Professor 
Yoshii:

A story in the newspaper Eleftheros Typos (23 September 1988) is entitled “The Killini 
was broken” and reads: “VAN has hit it [the earthquake]”. It also refers to the damage and 
shows a photograph of “...The pier of the port of Killini broken in two”. 

Secondly, one of the new VAN telegrams mentioned by Professor Yoshii was sent to 
both the State and to foreign researchers at 13:14 on 30 September 1988 and the next one at 
14:13 on 3 October 1988, stating that new SES activities had been recorded which showed 
that significant seismic activity would continue in a region located at the most 20−30 
km away from the epicenter of the earthquake on 22 September. What is the explana-
tion for this persistence of ours, namely that we had to send two new telegrams within just 
3 days? This was for two reasons: the first, the fact that we recorded two new sequences of 
preseismic SES and the second, and more important reason, was this: After the occurrence 
of three earthquakes with magnitudes 3.8, 4.7 and 4.9 on 30 September 1988, some seis-
mologists assured the residents that (see the newspaper 24 Hours on 1 October 1988) these 
shocks were “due to usual small activation” and that “In the past the region has repeatedly 
experienced small consecutive shocks, but following these cases a large earthquake has 
never occurred in this region. In general, from what we know from similar phenomena, we 
rarely experience a big earthquake, so there should be little concern”. 

Because we completely disagreed with these assertions, we came back with our second 
telegram on 3 October and, in addition, on 5 October Professor Tazieff proceeded to issue 
a public warning to highlight the upcoming danger. 

6.2  What happened before the earthquakes



64 Earthquake Prediction by Seismic Electric Signals

(a)

(b)

Figure 6.3 The four preseismic electric signals that were recorded in Ioannina station on 31 August 
1988. The left part (a) shows a photocopy of the original recording, and the right part (b) shows these 
electric signals in an expanded scale. Taken from Varotsos (2005). Copyright (2005), with permission 
from TerraPub.

6.3  After the 6.0 mainshock

Unfortunately, our fears were verified. On 15 October, an earthquake measuring 5.0, and 
the next day a much greater one of magnitude 6.0, occurred with an epicenter close to Var-
tholomio, roughly 10 km away from that of the earthquake of 22 September. This caused 
extensive damage. The headlines of the newspaper Apogeymatini on 17 October 1988 were 
“DISASTER” and “Vartholomio collapsed”, “The Killini sank”. 

On the same day the first page of the newspaper Mesimvrini led with a heading “An 
earthquake that PARALYZED half of Greece”, which aptly began the article as follows: 
“The earthquake has warned. The day before yesterday an earthquake of magnitude 5.0 
on the Richter scale in the maritime area of Zakynthos, was the harbinger of yesterday’s 
disaster …”

The damage, as I mentioned, was extensive. The first report was of heavy losses (which 
turned out to be heavier the next day). For example, the first page of the newspaper Ethnos 
on 17 October 1988 reported: “30 injured, 2,070 houses RUINED”. Nevertheless, as I 
wrote in Section 6.1, no human life was lost.
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Figure 6.4 (a) Professor Yoshii describes the specific countermeasures taken by the residents after 
the public warning of Professor Tazieff; (b) shows the residents’ response to the question of whether 
or not the Greek government should issue warnings following the VAN forecasts. Taken from Yoshii 
(Tectonophysics, Volume 224, pages 251−255, 1993).

6.3 After the 6.0 mainshock

(a)

(b)
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To understand this, let us return to the article by Professor Yoshii, who continues his 
description as follows:

What was the reaction of local residents during this period? For example, how many people 
were aware of the VAN prediction prior to the destructive earthquake on October 16? About 
two-thirds of those questioned at Vartholomio and Zakynthos (samples 69 and 88, respec-
tively) had received prior warning. Of those who knew the prediction, 80% had read it in the 
newspapers, whilst 20% had been informed by friends or acquaintances.

Subsequently Professor Yoshii presented detailed tables and figures for the individual pre-
cautionary measures taken by the residents, according to their own responses, both in Var-
tholomio and Zakynthos (see Figure 6.4). 

Professor Yoshii continued:

On October 16, 1988 the predicted destructive earthquake occurred, registering magnitude 
6.0. More than 2,000 houses were destroyed or made uninhabitable. After the event, there was 
widespread acknowledgment in the mass media that the VAN prediction had been valid…

In relation to the level of concern, 80% of the residents expressed the opinion [see Figure 6.4b] 
that the Greek Government should issue warnings following a prediction by the VAN group.

Professor Yoshii concluded that “Earthquake prediction is therefore an effective countermeas-
ure in the saving of lives”, noting especially the following: “Although those in opposition to 
the release of such warnings have claimed that the results will be panic, such a reaction seldom 
occurs. This fear falls within the category of the so-called ‘disaster myth’.”

Summarizing the events that unfolded before and after this destructive earthquake, we 
can say that indeed “after the event, there was a widespread acknowledgment in the mass 
media that the VAN prediction had been valid” as concluded by the aforementioned Japanese 
study. This is understood in the context of what Professor Tazieff had said at the beginning 
of September 1988 in the public warning by drawing attention to the high risk due to the 
impending earthquake in this region (remember Figure 6.1 where the shaded regions are 
Vartholomio and Zakynthos), could now be easily compared with the disaster that finally 
occurred on 16 October 1988. The only criticism could possibly be that while the original 
VAN estimate for the earthquake magnitude was 5.8 (see Figure 6.1), the actual earthquake 
magnitude finally turned out to be 6.0. However, as I explain elsewhere (for example, see 
Section 3.6 and Chapter 19), such criticism does not stand up because such small differ-
ences are within the limits of experimental error, and, after any earthquake, the various 
seismological institutes also report different magnitudes.

Despite this apparent verification, some people continued to attack the VAN team even 
after the earthquake. However, for us the important fact is that no human life was lost 
even though “Vartholomio collapsed” and “the Killini sank”. Still etched in my memory is 
the agony of the telephone calls from the President of Vartholomio region, Mr P. Makry-
dimas, when the mass media revealed the public warning from Professor Tazieff. I told him 
then that there existed the need to address the situation calmly and that the residents would 
be wise to take immediate precautions. Note that “90% of the 1200 Vartholomio houses 
after the earthquake were uninhabitable”, as Mr Makrydimas told the newspaper 24 Hours 
on 17 October 1988.



7  The FRENCH interest in VAN (1986−1989) 

7.1  Professor Haroun Tazieff and the French interest in VAN 
(1986−1989)  

As described in Chapter 6, the destructive earthquakes in the Killini-Vartholomio area in 
1988 had been announced by Professor Haroun Tazieff, on the basis of the telegram sent 
by the VAN team to the Greek Government. A year later, in 1989, Professor Tazieff’s book 
La Prévision des Séismes (Earthquake Prediction) was released in France by the publisher 
Hachette (Figure 7.1) in French and it was later translated into other languages, such as 
English, Chinese, etc. It was also translated into Greek and published in Greece in 1996. 

The back cover of the book describes its contents:

Mexico, Tangshan, most recently Erevan in Armenia. The list of killer earthquakes gets longer 
every year, and the victims number in millions. Although science can now explain these phe-
nomena, it is only just beginning to predict them, and technology is just starting to mitigate 
their effects.

Despite the denials and scepticism of a certain number of specialists, three Greek scientists 
have developed a new method of predicting earthquakes: the VAN method. In this book, Ha-
roun Tazieff expounds its principles, presents its successes and explains its rare failures. Faced 
with the urgency and increasing seriousness of the danger, confronted with special interests 
and inertia, the author is outspoken in his accusations: Since an earthquake prediction method 
exists and has been experimentally confirmed, why is there such delay in using it and in imple-
menting concrete actions that might avert disasters?

Questions of science, politics and morality are all part of this debate. 

And the back cover of the book continues, under the title “About the Author” as follows 
(taken from the English translation in 1992):

 Springer-Verlag Berlin Heidelberg 2013

M.S. Lazaridou-Varotsos, Earthquake Prediction by Seismic Electric Signals: The Success of the VAN
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Figure 7.1 The front cover of the second edition of Haroun Tazieff’s book, La Prévision des Séismes 
(Earthquake Prediction) (Hachette, 1989). 

Haroun Tazieff, former Director of Research at CNRS [French National Scientifi c Research 
Center], has been involved in numerous studies that have focused worldwide attention on vol-
canology. Now president of the Pilot Program in Isėre, France, he has served as Secretary of 
State for major risks. In addition to more than twenty books and hundreds of scientifi c articles 
about volcanic activity, he is the author of ‘Quand la Terre Tremble’ [When the Earth Trem-
bles] (Fayard, new edition, 1981). 

Immediately after the release of this book in France in 1989, which was generally very 
well received abroad, the Earthquake Planning and Protection Organization (EPPO) and 
the Ministry of Public Works in Greece announced that they would be stopping any further 
funding of the VAN research, citing allegations that VAN had not informed them of their 
research results! They even sent a mandate to the National Telecommunication Organiza-
tion (OTE), to interrupt the telephone lines carrying measurement data from the VAN sta-
tions installed at various locations in Greece to the central station in Athens. These events, 
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especially the way the discontinuation of the VAN network was announced, without ever 
explaining the real reasons that caused the break, are described in Section 7.2. First, I ex-
plain below how Professor Tazieff, who was originally an opponent of any effort to predict 
earthquakes, on being informed about the scientific details of the VAN method, changed 
sides and became a fervent supporter of the endeavour.

Shortly after the installation of the telemetric system in Greece (the end of 1983, see 
Section 3.2), we read in the newspaper To Vima (26 February1984) that:

... 20 to 30 moderate earthquakes occur almost every year in Greece. Your country is the most 
seismic country in Europe with problems throughout the country, said the famous French ge-
ologist Haroun Tazieff ... who is a technical advisor to President Mitterrand, president of the 
research center for disaster prevention from natural phenomena and member of the Socialist 
Party of France ... When he was asked about VAN, the French seismologist felt disinclined 
even to talk about it. 

But, nevertheless, only two years later, on 14 February 1986, with correspondence from 
Paris published in almost every Greek newspaper, the Greek population was informed 
that (see, for example, the newspaper Kathimerini’s story entitled “VAN system for the 
prediction of earthquakes will be installed in France” with the leader “At the suggestion 
of Minister Haroun Tazieff” and subtitled “Praise for the scientific discovery of the three 
Greek physicists”):

 PARIS (ANA - Reuters). The French Minister for disaster prevention, Mr. Haroun Tazieff, 
proposed yesterday to install an early warning VAN system for earthquakes in the high-risk 
area, along the French and Italian Riviera. Mr. Tazieff told reporters that he would propose 
the idea to the Italian Civil Protection Minister Mr. Zamperloti, during his visit to Rome on 
Monday.

Mr. Tazieff said the move is made after the great scientific discovery of the three physicists, of 
the University of Athens, who recently integrated the world’s first system to accurately predict 
the time, epicenter and magnitude of earthquakes.

The process is revolutionary. For the first time there is the possibility of warning and evacua-
tion of up to five days before an earthquake, he said. He will hold talks at the end of the month 
with the Prime Minister, Laurent Fabius, to install the system throughout France.

The earthquake prediction system is called VAN from the names of the inventors Varotsos, 
Alexopoulos and Nomicos ... The Greek physicists began the measurements in 1981...

Mr. Tazieff, eminent geologist, said that this relatively simple system used electrodes to meas-
ure and analyze transient changes in the electric field of the Earth, which appear before earth-
quakes ...

The content of the publication of the newspaper Eleftherotypia of 14 February 1986, enti-
tled “France - Italy adopt the revolutionary VAN” , coming from a correspondent in Paris, 
is analogous to that of Kathimerini. Also Eleftherotypia continues with a separate publica-
tion, entitled “Alexopoulos: Greece is Proud”, as follows:

The members of the VAN research team expressed deep emotion for the vindication of their 
toil when they heard from our newspaper the above news. In particular, Professor Alexopoulos 
said:

7.1  Professor Haroun Tazieff and the French interest in VAN (1986−1989)



70 Earthquake Prediction by Seismic Electric Signals

 All the people of Greece should feel vindicated and proud that a system invented and success-
fully applied here in Greece is slowly expanding into Europe. The great interest of other coun-
tries in the VAN system is already known. Today, I received a video from Switzerland showing 
an hour long programme presented by a television channel in Geneva. Much of the plaudits 
from the international programme makers and producers reporting on earthquake proofing 
systems are dedicated to our country which is viewed like a model State as far as protection 
from impending earthquakes is concerned. 

On the following day, 15 February 1986, almost all the Greek press continued with the 
VAN story, publishing extensive articles and comments. For example, the newspaper 
Eleftherotypia did an extensive publication entitled “9 countries asking for VAN”, and the 
main comment on “A vindication of the VAN method” read:

The interest of nine developed countries for the adoption of the Greek VAN system for earth-
quake prediction – some of these countries being highly developed in the area of seismological 
research, such as Sweden, USA and China – must be met with proportionate action by the 
Greek State.

First, we congratulate the members of the research group (Varotsos, Alexopoulos, Nomicos), 
who have shown perseverance and method in their invention of the prototype method.

Beyond that, the State, which admittedly – even with the initial reservations – has helped and 
continues to assist the VAN team, must implement an initial promise of establishing and run-
ning a governmental VAN laboratory for the cooperation of foreign scientific missions with 
our own researchers. Thus, our country will keep the paternity of the invention and we will 
become a magnet for foreign researchers.

So what happened between 26 February 1984 when Professor Tazieff had expressed rather 
derogatory views about the VAN method, and 14 February 1986 when he was fully con-
vinced of its correctness and formally recommended its installation in France? It is useful 
to see the answers he gives to this question in his 1989 book. Specifically, in the chapter of 
his book entitled “Solid Sceptism” (pages 50−53), he writes (note that we closely follow 
here the English version of the book starting from page 58): 

Before 1984 I believed it was impossible to predict earthquakes and I thought it would al-
ways be so ... The reasons for my scepticism appeared solid, ranging from the impossibility 
of conducting on-site research deep inside the Earth, where earthquakes are caused, to the 
complexity of the natural phenomena involved. A comparison with the difficulties faced by 
meteorologists trying to forecast the weather merely confirmed my belief. Not only can weath-
er forecasters contemplate a transparent and easily accessible atmosphere − rather than the 
impenetrable opaque planet that confronts seismologists − but the resources available to them 
are also incomparably more impressive than those of the geophysicists: from supercomputers 
to artificial satellites, from weather balloons, meteorological helicopters and airplanes, not to 
mention thousands of observation points and hundreds of thousands of specialized personnel. 
The importance of weather prediction for aerial and maritime navigation, for agriculture, for 
the tourism industry and above all for all the world’s armed forces, explains the size of meteor-
ology budgets. Earthquakes, on the other hand, mean nothing to any of these rich and powerful 
pressure groups. Moreover …
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And Professor Tazieff after stating additional arguments continues in the chapter entitled 
“The VAN Method” as follows (see page 64 of the English edition):

For many years, therefore, I had stopped believing that it was possible to predict earthquakes. 
Then [i.e., 1984], on the occasion of an official visit that I was making to Athens in the context 
of a cooperative Greek−French project that I had initiated − designed to improve the effective-
ness of the relief efforts needed after any large scale disaster, by combining the resources of 
our two countries − I was interviewed by Greek television about the purpose of my visit. I 
explained the problem of organizing relief work, which today is quite scandalously inadequate 
all over the world, and mentioned the reforms that I had been trying for two years to have 
implemented in France.

I was then asked what I thought of earthquake prediction as a preventive measure. I set forth 
the reasons for my scepticism. The journalist then replied: “What about the VAN method?” 
“What is the VAN method?” I asked. He explained it to me briefly and my response was that I 
doubted whether these three Greek scientists, Varotsos, Alexopoulos and Nomicos, whose ini-
tials were the acronym designating the method, could have succeeded where the world’s most 
famous seismologists with all the dollars, rubles, yen, and yuan of their respective rich nations 
behind them had completely failed.

A few days later, after I had returned to Paris, I received a letter from Professor Alexopoulos 
(the ‘A’ in VAN). He said he had been informed that I was not familiar with their method 
(which was absolutely true), and asked if I would please read the two articles he had enclosed 
with the letter. I groaned silently: my unhappy experience with volcanology treatises sent 
occasionally to me by many inventors, amateurs and so-called specialists, made me wonder 
whether these articles would be in a similar vein. But as soon as I took them out of the en-
velope, I began to take them more seriously: they had been published in Tectonophysics, a 
prestigious international journal.

As every scientist already knows, an article that discusses science can almost never make it 
into print in a leading journal, without penetrating those formidable barriers called ‘referees’. 
These reviewers are, theoretically, specialists on the subject of the article in question, and are 
therefore (again theoretically) competent to render an opinion, favorable or otherwise, as to 
whether it should be published. Theoretically, again, they are honest and their judgment is not 
affected either by their personal reactions to the author or the hypothesis advocated by the arti-
cle, or by the effects which it might have on their own work, their personal reputation or cred-
ibility. Of course, it does happen that some reviewers do not always adhere to the ethic that is 
presumed to govern them, but I am still convinced, despite all the disillusionment accumulated 
over fifty years of experience, that most of them do respect it.

The fact that “Physical Properties of the Variations of the Electric Field of the Earth Preceding 
Earthquakes” appeared in Tectonophysics constituted, once the usual potential reservations had 
been set aside, a strong presumption that the work was serious and of high quality. This fact 
ensured that the authors of the articles were probably neither dreamers nor charlatans.

I therefore began reading with interest, and when I had finished, I was rather taken aback: my 
conviction that it was impossible to predict earthquakes had just been undermined. 

7.1  Professor Haroun Tazieff and the French interest in VAN (1986−1989)
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After this, Professor Tazieff, having first asked the VAN team for extensive scientific mate-
rial that he studied by himself, twice sent French research teams consisting of physicists 
and seismologists to Greece during 1985. These groups stayed with us for several weeks, 
studying the records of the telemetric VAN network (sometimes visiting some of our sta-
tions) and discussing in depth the theoretical background of the method with Varotsos and 
Alexopoulos. After each of these visits, the French scientists supplied Professor Tazieff 
with a report detailing the conclusions of their visit to Greece. The last report was submit-
ted to Professor Tazieff in early 1986 by Professors J. Labeyrie and M. Halbwachs.

Based on these reports, which were subsequently discussed in detail in larger commit-
tees in France, as the Secretary of State, Professor Tazieff decided to propose to the French 
Prime Minister the installation of a VAN network in France and publicly announced this in 
Paris. It is this proposal which, as previously mentioned, was commented on in the press 
on 14 and 15 February 1986.

After two weeks, Professor Tazieff officially invited the VAN team to Paris accompa-
nied by a representative of the Greek Government. Reporting on what happened there, the 
newspaper Kathimerini on 9 March 1986, entitled “Greek response is expected by France 
for the VAN system” and subtitled “Paris decides on VAN implementation in France”, 
wrote: 

Following their proposal to implement the early warning VAN system for earthquakes, the 
French government expects this week an early and specific response from the Greek govern-
ment. It would be appropriate for an answer to be given before the French elections next Sun-
day, before the formation of a new Government.

The French proposal is contained in a letter from the Secretary of State for Prevention of 
Natural and Great Technological Hazards Mr. Haroun Tazieff to the Minister of Environment, 
Country Planning and Public Works Kostas Geitonas. The bearer of the letter is Professor of 
Geology, Mr. Papanikolaou, who participated as a representative of the Greek Government in 
a meeting last Monday, March 3, in Paris. 

At that meeting, the French Secretary of State Professor Tazieff announced to the three mem-
bers of the VAN team, Academician Mr. Alexopoulos, Associate Professor Varotsos and Dr. 
Nomicos, that the French Prime Minister Mr. Fabius after cooperating with the Minister of 
Research Mr. Courien and with Mr. Tazieff, had given instructions for the immediate imple-
mentation of the VAN system in France − with the help of Greece − but also for the support 
of the VAN project in Greece. This decisive role of the French was due to the actions of Mr. 
Varotsos who had taken the initiative to make known in advance to Mr. Tazieff the details of 
the prediction of the earthquake [magnitude 5.1] west of Thessaloniki on February 18, 1986.

The French interest in the VAN system had been expressed the previous year. Mr. Tazieff asked 
the group of three researchers to send him the relevant scientific material. After studying this 
material for himself – since he is a geologist − he sent a French scientific mission to Greece, 
which followed the functioning of the system in situ and studied the above mentioned mate-
rial.

After receiving the report of this mission, Mr. Tazieff referred the matter to a broader commit-
tee comprising directors of research institutes, which recommended to the French government 
the implementation of the VAN system.
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After a few days, on 11 March 1986, almost all the press in Greece wrote about the official 
Communiqué of the French Government on its decision to develop the VAN system in 
France. For example, the newspaper Kathimerini wrote: 

PARIS - The French government has decided to cooperate with Greece for the development 
and refinement of the early warning VAN system for the prediction of earthquakes and will 
proceed with the experimental use of this system in a sensitive region of France. These are 
reported in a Communiqué of the French State Secretariat for the prevention of major natural 
and technological risks ... The Communiqué emphasized that the VAN system provided prom-
ise for seismic prevention and could contribute in the near future to the rescue of thousands of 
people, if the necessary resources were secured for its development.

At the request of the French State Secretary Haroun Tazieff, the Prime Minister and the Min-
ister of Research decided to start the process of Greek-French cooperation to develop and 
strengthen the system for the prediction of earthquakes ...

The French Government’s proposal for cooperation was officially accepted by the Greek 
side, as published in the press. For example, on 13 March 1986 the newspaper Ta Nea 
carried an article entitled “Acceptance of the Greek-French cooperation on VAN” which 
said: 

The Greek Government accepts the cooperation with the French, as far as the VAN method is 
concerned, and today sent to the French Minister Mr. Tazieff the answer to his recent letter. 
According to our accurate information, the Greek Deputy Minister Mr. Geitonas, has written 
the following letter:

“I am pleased that the French Government considers that the VAN method which operates 
in Greece is an important step forward for the prediction of earthquakes. Within the overall 
technical and scientific cooperation between Greece and France, we agree to cooperate on 
this issue...”

As part of this cooperation, after a few months the French scientific mission came to Greece 
to cooperate with the VAN team. On 8 July 1986 almost all of the press reported on an offi-
cial statement from the French scientists following their visit. For example, the newspaper 
Eleftherotypia wrote the following, entitled “We export the VAN to France”: 

Top representatives of the scientific circles of France propose the installation of a VAN net-
work in the Pyrenees before 1987 with the prospect of extending it into southern and eastern 
France ...

A statement was made yesterday by Jacques Labeyrie (Professor of Geophysics) and Yves 
Ménéchal (Dr. of Seismology), as representatives of the French Agency for the Prevention and 
Management of Natural Disasters, in the context of their scientific exchange with the VAN 
team.

In this statement, the two French scientists point out clearly that any criticism about the ef-
fectiveness of the method can only come from scientists who have not undertaken detailed 
studies of it in situ...

Following the agreement [on the Greek-French collaboration established in March 1986], we 
came to Greece as official representatives of the French side, to further promote our coopera-

7.1  Professor Haroun Tazieff and the French interest in VAN (1986−1989)



74 Earthquake Prediction by Seismic Electric Signals

tion. After a stay of seven days in Greece, and having followed continuously the VAN network 
monitoring, we would like to disclose the following:

We studied in depth the results of the VAN team and saw with pleasure the effectiveness of 
the method...

We thank Prof. Varotsos and his colleagues, who willingly provided us with all the data re-
quested. We have now gained a better knowledge and opinion, both for the effectiveness of the 
VAN method, and the physical theory on which it relies.

We shall propose the installation of a VAN network in the Pyrenees, possibly before the end 
of 1986. Future network expansion will take place in regions of southern and eastern France, 
which are seismically hazardous.

The subsequent events up to September and October 1988, when the earthquakes in the 
Killini–Vartholomio area occurred, are described in Chapter 3 of Professor Tazieff’s book. 
For example, he explains that in the framework of the Greek cooperation with France, he 
visited Athens in early February 1988, accompanied by two expert geophysicists, Bernard 
Massinon and Alain Leroy of the French Atomic Energy Commission (CEA). The CEA fi-
nally settled VAN stations in the Pyrenees in cooperation with other French institutes (see, 
for example, the newspaper Le Monde on 10 December 1988 under the title “La région 
Rhône-Alpes va se doter du systéme VAN de détection de séismes”).

During the above-mentioned visit, Professor Tazieff and his colleagues were present 
during the recording and the subsequent analysis (to determine the epicenter and magni-
tude) of a preseismic signal SES that was followed by an earthquake of magnitude 4.7. 
Varotsos and I went to France several times in order to select suitable locations for install-
ing VAN stations (where the photo shown in Figure 7.2 was taken). 

7.2  The interruption of the VAN network 

In chapter 4 of his book, entitled “Protecting Ourselves Against Earthquakes”, Professor 
Tazieff is very critical of governmental officials. See, for example, pages 79 and 80 of the 
English translation, where he writes:

Whether elected officials or civil servants, those responsible for the security of these countries 
are at fault when they do not take all the necessary preventive measures. Such measures range 
from predicting earthquakes to organizing effective relief, and include enforcement of earth-
quake-resistant construction regulations and public education. Especially since 1981, when the 
position of Commissioner for Major Natural Risks was created in the [French] Government, 
that excuse is no longer valid: today not taking preventive measures is tantamount to refusing 
assistance to persons in danger… When it comes to trying to predict the occurrence of major 
tremors, only Greece has been doing so effectively since 1981, and Japan and the Rhône Al-
pine region are in turn adopting the Greek method. But nowhere in the world has anyone taken 
the right approach to the difficult problem of effective organizing relief work. 
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And in the section under the title “The Role of Government” (pages 116 and 119 of the 
English version), Professor Tazieff returns to the same issue of protection from earth-
quakes, writing:

The Ministers responsible for such mistakes, the gross errors committed both in disaster and 
prevention and in organising the relief work that follows disasters, have never, in any country, 
had to give an account of them...

I remember how sickened I was after the terrible earthquake in Chile in 1960 ... At that time I 
had the impression that a few well-placed politicians, a few high-ranking military officers, a 
group of business executives and insiders, had gathered up the ‘big lumps’, the ‘lumps’ and the 
‘half lumps’ of international aid. And at the very bottom of the social scale, all that was left, 
was a mere whiff of the ‘extra-fines’.

I have relived that experience of 1960; I regret to say, in every country, including our own, 
where each time the misfortune of the many has fattened a rather repugnant minority. That 
includes long, large and costly reconstruction programs, and even certain pseudo-scientific or 
pseudo-humanitarian missions. 

Figure 7.2 Professor Tazieff together with Varotsos, searching for suitable locations in Southeastern 
France in March 1989. 

7.2  The interruption of the VAN network
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Professor Tazieff continues this theme throughout the section entitled “Scientific Contro-
versy and Dishonesty” (pages 125−132), where he also comments on the war against the 
VAN research efforts. Specifically, he writes: 

Some geophysicists have claimed over the years that Varotsos and his colleagues were not 
announcing earthquakes before the fact but actually after the fact. Now that the VAN team 
is sending its predictions to the government by officially dated telegram (date and time), this 
argument can no longer be used openly, but all too often it is still implied. The most violent 
enemies of Varotsos are those who, by profession, nationality or place of residence, are closest 
to him: certain Greek seismologists first of all... sent, on April 4, 1988 ... a three page letter to 
Tectonophysics from which I have extracted only the following sentences:1 

We also want to draw the attention of the scientific community to the following serious prob-
lems. Why do the authors (VAN group) systematically refuse to send their telegrams to the 
Government or to the seismological institutes before the occurrence of particular earthquakes? 
They mainly just exchange telegrams between themselves (for example, Mrs. Varotsos-Lazari-
dou to Professor Alexopoulos) ...

From the reply by Professor Varotsos, dated June 3, 1988, also three pages long, plus two pages 
of appendices, which appeared in the same issue of Tectonophysics, I quote the following lines, 
concerning the accusation made above:

a) As explained in our previous publication (Tectonophysics, volume 152, pages 190−193, 
1988), our predictions until March 18, 1986 were discussed (before an earthquake occurrence) 
during sessions of the official Earthquake Prediction Committee (EPC) of the Ministry of 
Public Works. ... Mr… [one of the two seismologists who authored the above-mentioned criti-
cism] was a member of this Committee, and there are official minutes proving that he signed 
our predictions before an earthquake occurrence. [We] have published a detailed list of the 
predictions made during the EPC sessions. 

b) Concerning the magnitude M=6.1 earthquake that occurred on March 29, 1986 [see Section 
5.1], the preseismic information was directly transferred to the Ministry (4 days before the 
earthquake occurrence).

c) After April 1986, the Greek Government decided upon the following procedure: before an 
earthquake occurrence, the prediction (that is the telegram) should be sent to the Inter-Ministe-
rial Committee (IMC) of the Greek Government. The IMC, immediately after receipt of our 
telegram, sends a copy to the Organisation for Protection from Earthquakes, hence is officially 
informed of our predictions before any tremor... (Two characteristic examples are given in the 
Appendix of this paper). 

1 At this point it would be useful to the reader to read also the relevant comments made on that 
subject by the Chief Editor of Tectonophysics, Seiya Uyeda, see Section 8.3.



77

And Professor Tazieff continues:

I have gone on at some length about this controversy, because it illustrates the incredible 
dishonesty that is sometimes exhibited in a profession – science − in which the highest intel-
lectual rigour ought to be an absolute necessity. But that rigour is too often nonexistent among 
the careerists, who are too numerous, and among certain others who have already “made it”, 
who are also too numerous. This is what I have called the Lysenko syndrome,2 which corrupts 
academia and the research community in France and elsewhere...

 We may well wonder why certain governmental authorities have not felt the need to give their 
countries the benefits of the VAN method, although everyone should be able to recognise its 
amazing effectiveness… Must we wait for the next disaster and then, as usual, do nothing un-
til afterwards? This situation demonstrates the tremendous importance of establishing ethical 
rules to codify the selection of scientific experts who are called upon to advise political figures. 
Too many geophysicists and too many professors opposed the VAN method as soon as it was 
disclosed. They have opposed it without having seriously studied it, and without having dis-
cussed it with its creators. They have opposed it in principle, the characteristic reflex of every 
Establishment scientist. Religious or political Establishment thinking is the very antithesis of 
intelligence. When it comes to religious or political faith, in which rationality is of little or no 
consequence, such thinking is conceivable if not excusable. But in science...?

Why, you might ask, so much hostility, so much dishonesty, because of this Establishment 
thinking, if you accept my views? Because in the scientific or academic community, [which 
exhibits] this “confraternity” or “fraternity”, high quality is not very widespread... As far as 
money is concerned, here, as almost everywhere, it reigns abusively supreme.

The funds committed by the industrialised nations in the search for a method of predicting 
earthquakes are not negligible. The fact that such a method has now been discovered by some-
one else, threatens to dry up one of the sources of your own budget...

What matters in this case is not being right or wrong in some umpteenth little scientific squab-
ble: what matters are human lives. How can we reject a method when almost all of its predic-
tions have been borne out? A method whose only and infrequent failures, which are moreover 
becoming more and more infrequent as experimental data accumulate, consist in not having 
predicted 10% of [all the earthquakes] that have occurred in more than half a dozen years ...? 

These bold statements and questions as Professor Tazieff ends his book confirm what Do-
minique Lecourt writes on page 18 (of the English version) of the Introduction: 

2  …the “Lysenko syndrome”, [named] after that Russian agronomist, whose intellectual rigour 
was no match for his intelligence, and whose ambition became evident from his contempt for his 
colleagues’ reputations. Lysenko had managed to gain Stalin’s ear and took advantage of his position 
to see that the best Soviet geneticists – who at that time were among the finest in the world − were 
stripped of their positions and sent to concentration camps. Today, forty years later, genetics in the 
[former] USSR has still not recovered from that tragedy (ibid, page 33).

7.2  The interruption of the VAN network
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Haroun Tazieff takes up the cause of this theory [that is, the theory behind the VAN method], 
presenting its principles and demonstrating its successes. He explains the few failures that it 
has suffered. He refutes the arguments of its opponents, invoking the ‘ghost’ of Wegener3… 
He suggests incorporating into a prevention system that has been recast in new terms, and de-
nounces the universally and scandalously negligent attitude of public officials in this regard.

Haroun Tazieff does not mince words: he spares neither the experts nor the politicians. 
Based on his experience, as a field researcher all over the world and then as a government of- 
ficial, he accuses. And with his much acclaimed ardor and spirit, he proposes solutions. Read-
ers will find here all of his arguments and will be able to judge for themselves. They will see 
how in our time, on this particularly “hot” issue, certain questions of science are intimately 
bound up with questions of politics and ethics.

Only a few days after the release of Tazieff’s book in France, on 9 October 1989, an of-
ficial communiqué of the Greek Ministry of Environment, Planning and Public Works was 
issued, which was published in almost all the press. For example, the newspaper Ta Nea 
in a report entitled “Ministry versus VAN” writes that “... the announcement was that the 
Ministry and the EPPO stop all assistance to the VAN team. In the same announcement it 
is stated that the VAN team refuse to give the EPPO the data needed to scientifically assess 
the method”.

The Ministry’s claim that we refused to give them the data greatly surprised us because 
it was obviously incorrect, as Varotsos explained the following day. As reported in the 
newspaper Kathimerini on 11 October 1989, under the headline “P. Varotsos: we have sent 
the telegrams [predictions]” and subtitled “The problem is whether the competent bodies 
received them”: 

The controversy is not scientific but the problem focuses on the fact of whether the competent 
agencies received our telegrams or not. This was explained yesterday by Varotsos, a member 
of the VAN team, at a press conference in response to the Ministry’s Communiqué attack the 
day before yesterday against the VAN system ... 

During the press conference, a movie was shown that was released in Japan in early Septem-
ber, in which the director of EPPO states that: ‘When there was such a [preseismic electric] 
signal a process was followed by combining this information with other seismological data we 
had from the relevant authorities to ascertain the degree of risk’. That statement alone, under-
lined Varotsos, shows that EPPO did receive the prediction telegrams of VAN ...  

A second indication of proof, leaving no doubt that the State had received the VAN warn-
ing telegrams, can be seen, for example, in Figure 6.2, where the telegram addressed to

3 By 1912 Alfred Wegener had formulated his hypothesis stating that the continents moved with 
respect to one another and did not occupy today the successive positions that they had occupied in the 
geological past, or those they would occupy in the future. Despite evidence almost every geologist 
and geophysicist refused, for half a century, to acknowledge this fact. One of the reasons was that 
Wegener was talking about continental “drift”, which he compared to the movements of icebergs 
over the surface of the ocean. But another reason, an unstated one, was that Wegener was not a 
geologist but meteorologist (ibid, page 39).



79

the Secretary of Public Works was issued about three weeks before the first devastating 
earthquake in Killini in 1988.

A third and more recent example, just a month and a half before the Ministry’s Com-
muniqué, appeared on the front page of Eleftherotypia on 22 August 1989. Referring to 
the earthquake of magnitude 5.9 which occurred on 20 August 1989 in the sea area off the 
coast of Elia (Ionian Sea), it said: “The VAN predicted the earthquake on August 15, said 
Professor Varotsos, and this was confirmed by the Ministry”. The reportage of this news-
paper published on pages 20−21, entitled “I sent a warning” and subtitled “Varotsos says 
and the Ministry confirms” read: 

The ‘E’ [our newspaper] contacted yesterday the Secretary of the Ministry ... concerning the 
VAN prediction of the earthquake the day before yesterday. ... He told us: “Indeed we were 
informed by Mr. Varotsos of the impending earthquake. We assessed the situation and took the 
necessary measures. We informed the prefecture, the police chief and other relevant bodies. We 
acted as we have done in previous years. 

How is it possible that on 22 August 1989 the Ministry officially confirmed that they had 
been alerted by Varotsos of the impending earthquake and “took all the necessary meas-
ures” yet a month and a half later claimed that the VAN team refused to send information 
to the EPPO? In other words, this action confirms what Professor Tazieff castigated in his 
book where he wrote that Greek seismologists sent letters to journals abroad in which they 
falsely claimed that the VAN team had not sent prediction telegrams to the State before the 
earthquake occurrences! 

In addition to the aforementioned suspension of any assistance and funding, six weeks 
later, namely in early December 1989, the Ministry and the EPPO interrupted our tele-
phone lines (and later the electricity power, see Section 8.4) through which data was trans-
mitted from the VAN stations sited in the countryside to the central station at Athens. 
Professor Alexopoulos and Varotsos complained publicly on 5 December 1989 about this 
incomprehensible action. Almost all the press wrote about that issue, for example the re-
ports of the newspapers Kathimerini, Eleftherotypia, Ayriani, and Ethnos on 5 December 
1989. For example, the Kathimerini story is entitled “They cut the telephone lines of the 
VAN [network]” and subtitled “Protest of Alexopoulos and Varotsos”. 

Just one week after the forced interruption of our network, the Greek press reproduced 
an article from the well-known newspaper The Washington Post. See, for example, the 
newspaper Eleftheros Typos, under the headline “The VAN method wins in the U.S.A.”, 
writes (nb. the bold words are the newspaper’s) on 13 December 1989 (by D. Rizos):

I have in my hands a very interesting article of [yesterday’s] Washington Post which reveals 
one more success of the VAN earthquake prediction method.

Eleven days before the earthquake in San Francisco on 17 of the last October, a scientific team 
from the University of Stanford, recorded preseismic electromagnetic signals! In other 
words, they had in their hands a precursor of the earthquake that shook San Francisco! 
...

This dramatic confirmation of the effectiveness of the method by the Americans, makes even 
more ‘mad’ the attitude of the Greek State against the VAN team of Professor Varotsos ...

I come back to this confirmation by the Stanford researchers in Sections 8.3, 8.5 and 23.2.

7.2  The interruption of the VAN network



8  Second international evaluation of VAN, 
1990  

8.1  The organization of the International Conference

This international conference, funded solely by the Alexander S. Onassis Public Benefit 
Foundation was entitled “Measurements and Theoretical Models of the Earth’s Electric 
Field Variations Related to Earthquakes”. It took place in Athens, lasted for three days 
(6−8 February 1990) and its main purpose was “to assess the results so far of the VAN 
investigation”. The conference was organized by the Solid State Section of the Department 
of Physics of the University of Athens.

The conference was attended by a total of 44 scientists, including 28 researchers from 
abroad (nine countries) and specifically the USA, USSR (now Russia), Japan, France, Ger-
many, Sweden, Italy, Poland and Bulgaria. The 28 researchers who participated from pres-
tigious universities and research centres abroad were as follows.

The six researchers from the USA were Professors H. Kanamori (California Institute 
of Technology), T. Fraser-Smith (Stanford University), D. Morgan (Texas A & M Univer-
sity, Massachusetts Institute of Technology), D. Lazarus (Editor-in-Chief of the American 
Physical Society, University of Illinois at Urbana-Champaign), M. Johnston (United States 
Geological Survey), L. Slifkin (University of North Carolina).

The four delegates from the Soviet Union (now Russia) were Professors M. Gokhberg 
(Deputy Director, Academy of Sciences of USSR), G. Sobolev (Deputy Director, Academy 
of Sciences of USSR), A. Nikolaev (Academy of Sciences of USSR) and Dr N.I. Gershen-
zon (Institute of Physics of the Earth, Moscow).

The seven Japanese delegates were Professors S. Uyeda (University of Tokyo), H. Uta-
da (University of Tokyo), K. Hamada (National Research Center for Disaster Prevention, 
Tsukuba), H. Yoshii (Bunkyo University), M. Uyeshima (University of Tokyo), T. Kawase 
(University of Tokyo), and M. Kinoshita (University of Tokyo).
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The fi ve French delegates were Professors H. Tazieff (Director of CNRS, Secretary of 
State for Major Risks in the French Government), J. Labeyrie (Director of CNRS), J. L. Le 
Mouel (Institut de Physique du Globe de Paris), B. Massinon (Commissariat at l’Energie 
Atomique) and Dr J. Zlotnicki (Institut de Physique du Globe de Paris).

From Germany came Professor W. Ludwig (Director of the Institute of Theoretical 
Physics, Westfälische-Wilhelms Universitat, Münster).

Two delegates came from Sweden: Professor Ota Kulhanek (Director of the Seismo-
logical Institute of Uppsala University) and Dr R. Arvidsson (Seismological Institute of 
Uppsala University).

There was one delegate from Poland: Professor R. Teisseyre (Vice Director of the Insti-
tute of Geophysics, Polish Academy of Sciences); Italy: Professor G. Martinelli (Regione 
Emilia Romagna Servizio Informative e Statistica, Bologna); and Bulgaria: Dr T. Ralcho-
vsky (Bulgarian Academy of Sciences).

Figure 8.1 The cover page of the special volume published in 1993 by the international journal 
Tectonophysics (Volume 244, pages 1−288), which contains the proceedings of the international 
conference held in Athens from 6 to 8 February 1990 to evaluate VAN. 
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The following were participants on the Greek side: Professor Kessar Alexopoulos of the 
Athens Academy, six members of the faculty of the University of Athens (P. Varotsos, G. 
I. Papadopoulos, K. Eftaxias, V. Hadjicondis, E. Dologlou and A. Vassilikou-Dova), plus 
two researchers from Technological Educational Institutes (P. Hatzidiakos and K. Nomi-
cos), Dr M. Lazaridou-Varotsos, member of the VAN team, and a researcher from IGME 
(Dr K. Thanassoulas). Also invited and attended were the Geological Society (Professor 
D. Papanikolaou) and the Hellenic Association of Physicists (Mr G. Bouritsas) as well as 
representatives of the Ministry of Public Works and EPPO. Concerning the Seismologi-
cal Institutes, only Professor A. Tselentis, head of the Seismological Laboratory of Patras 
participated, while the Directors of the Seismological Institutes of Athens and Thessaloniki 
did not, although they were invited. (However, an article co-authored by the two seismolo-
gists G. Stavrakakis and J. Drakopoulos, which criticized the VAN method, was submitted 
and included in the proceedings of the conference).

The conference took place in six sessions, each lasting half a day, and was presided over 
by the following: Professors S. Uyeda (Japan), G. Sobolev (USSR), H. Tazieff (France), 
D. Lazarus (USA), M. Gokhberg (USSR), K. Hamada (Japan), O. Kulhanek (Sweden), J. 
Labeyrie (France), L. Slifkin (USA) and Professor of Physics G. I. Papadopoulos (Director 
of the Solid State Physics Section). The conference proceedings were published in 1993 
in a special volume of the prestigious international journal Tectonophysics (volume 244, 
pages 1−288). Figure 8.1 shows the cover page of this special Volume. 

8.2  The conclusion of the Conference 

At the end of the conference, late on 8 February 1990, the participants announced a unani-
mous conclusion. The full text is as follows: 

Athens, February 8, 1990

RECOMMENDATIONS OF THE CONFERENCE 

ENTITLED: “MEASUREMENTS AND THEORETICAL MODELS OF THE EARTH’S 
ELECTRIC FIELD VARIATIONS RELATED TO EARTHQUAKES”

At the invitation of the Solid State Section of the Department of Physics, University of Athens 
and the sponsorship of the Alexander S. Onassis Public Benefit Foundation, many scientists 
from several countries met in Athens for three days, from 6 to 8 February 1990, to review 
the progress in the continuing study of the transient electrotelluric signals as precursors to 
earthquakes. This programme developed in Greece by Professors Varotsos, Alexopoulos and 
Nomicos (VAN), has shown great promise for earthquake prediction.

We wish to thank the Foundation, for providing the opportunity to meet together and to carry 
on scientific discussions related to this important work.

While research on earthquake prediction in Greece will eventually require the integration of 
many different geophysical data, the VAN technique shows considerable promise at this point. 
The VAN system has shown that, under certain conditions in precalibrated areas, electrical 

8.2  The conclusion of the Conference
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signals can be detected up to several days in advance of major earthquakes. During the past 
years, several events of magnitude greater than 5 have been predicted with reasonable preci-
sion as to magnitude, time and epicenter location. These successes have prompted some other 
countries, notably Japan, France, Italy and Bulgaria, to undertake related programmes.

For the immediate future, it is important that the VAN programme should continue, and 
be expanded, if possible, to other parts of Greece. We urge the Foundation to use its good 
offices to encourage the continued development of this programme and, in particular, to 
ensure that the necessary telephone lines be provided without charge to the VAN group.

The eventual development of a reliable earthquake prediction system will require the best ef-
forts of scientists from all countries. 

Following the announcement of this unanimous conclusion, some participants expressed 
the following additional comments and clarifications:

D. Lazarus (Editor-in-Chief of the American Physical Society, Professor at the University 
of Illinois):

“I would firstly like to clarify that I came to Greece again in November 1984 with Professor 
Kulhanek and Professor Slifkin at the invitation of the Greek government to assess the results 
of VAN. I am happy to announce that from then until now the VAN technique has shown excel-
lent and significant progress and has answered in the meantime a number of important scien-
tific questions. Now we understand more about the physical processes and the VAN technique 
is a great hope, much more so than we thought five years ago.” 

L. Slifkin (Professor at the University of North Carolina):

“I am sure that the main interest of most people is that the VAN technique is useful for saving 
the lives of people. I would like to stress that there is great scientific interest because with the 
VAN technique we collect such scientific knowledge to help us better understand the physical 
and geophysical processes related to earthquakes.” 

S. Uyeda (Professor, University of Tokyo)

“I am from Japan and working at Tokyo University and was among the first great advocates, I 
may say, of the method. In collaboration with the VAN team we tried to repeat the method in 
Japan as applied in Greece. Japan is a more active seismic country than Greece. Japan is one of 
the two largest countries in the world that spends huge amounts each year solely for its earth-
quake prediction programme, spending approximately 6 billion drachmas annually. Since the 
VAN method is so new, it is not yet included in the national programme and, therefore, some 
of my colleagues and I worked to implement it in Japan with, I would say, modest financial 
means. We started in 1987 installing the first stations and now have 22 VAN stations. Our sta-
tions are not as sophisticated as those in Greece, but you should take into account that Japan is 
a large country and very crowded, so we have electrical noise almost everywhere (mainly due 
to the high number of electric DC trains and industry). We had great difficulty in finding quiet 
stations, so that we could read the records. We were finally able to find 2−3 such quiet areas, 
and during the past 2.5 years we have obtained some encouraging results. I would like to men-
tion a few examples. In July last year, in a peninsula near Tokyo we had a series of earthquakes 
and observed electrical changes in a VAN station that had been installed on a nearby island. In 
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recent years we have had three cases of seismic activity in this region and indeed observed in 
all three cases electrical precursory signals. Although I cannot guarantee this, we believe that 
in a few years we will reach the same level as the VAN scientists. But I must say that today we 
are far behind in Japan compared with the VAN group.” 

Ota Kulhanek (Director of Seismological Institute, Uppsala):

“I work at the University of Uppsala in Sweden and I must say that since 1982 we have been 
working closely with the Greek VAN team. Of course you know that Sweden is a very stable 
country in terms of tectonics, so despite our great desire to apply the VAN method in Sweden, 
it would not have immediate practical results. So we started a programme for its implementa-
tion this autumn in Ethiopia in the northern part, which is quite active. We used the same tech-
nique as the VAN team at two stations south of Addis Ababa. This country has the advantage 
that it has no high electrical noise (due to the small number of industries) and hopefully we 
will have excellent electrical signals. I would point out that Ethiopia is one of the developing 
countries supported by Sweden and thus we have found support from the Swedish Government 
for a three-year research programme for developing the VAN method until 1992. The prospect 
for continuing the programme beyond 1992 is very favourable. Because we only started in 
Ethiopia last autumn, I am not ready yet to give you results, but I really believe that we will 
have good results.” 

R. Teisseyre (Professor, Polish Academy of Sciences):

“There are already a number of successful applications of the VAN method in various coun-
tries. I would like to add our own results (of the Institute of Geophysics, Polish Academy of 
Sciences) in Italy in the Friuli region in collaboration with the University of Trieste. We found 
it difficult in this region of Italy, due to industrial noise. After eliminating the noise, however, 
we saw really powerful electrical signals that precede earthquakes.” 

M. Gokhberg (Professor, Deputy Director of the Earth Institute in Moscow, USSR Acad-
emy of Sciences):

“I am from the Earth Institute in Moscow, the Soviet Academy of Sciences. I have taken part 
in several international conferences where the method of the VAN team has been discussed. 
Now we are developing the electrokinetic theory which may explain the method theoretically. 
Our model is slightly different, but we agree with the experimental technique and I can say 
this: In terms of position, that is the epicenter, seismic maps show us clearly future locations of 
earthquakes. So the main, difficult issue is the prediction of the time of upcoming earthquakes. 
And we have here in Greece for the first time the opportunity to learn from VAN how to find 
the time. I can tell you, for example, that in California they had more than 300 ordinary seismic 
stations and failed completely to predict the time of the forthcoming earthquakes. Therefore, 
the traditional seismological methods compared with the electrical method are very unlikely 
to give accurate prediction of an earthquake in terms of information about the time of future 
earthquakes. I think the VAN research is very important, what is happening in Greece is indeed 
a unique experiment for the whole world and therefore VAN needs very strong support.” 

D. Morgan (Professor at the University of Texas A & M and the Massachusetts Institute 
of Technology):

8.2  The conclusion of the Conference
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“I would like to make a few comments that might help the public to understand what is happen-
ing. I am a geophysicist and I know very well that many scientists of my scientific community 
in various countries around the world have been trying for many, many years to achieve the 
prediction of earthquakes. Unfortunately, scientists in my specialty have for many years been 
trapped in our own perceptions, we had the expectation of success in predicting earthquakes. 
If someone from our specialty achieved it, all the rest of the Geophysics Community would 
feel very pleased. I think the following thing happened: Professor Varotsos and his colleagues 
come from another field, the field of physics, and being free from bias of our geophysical 
community, open a new door to real science, even in a scientific field that has the highest and 
most special interest, such as the prediction of earthquakes. I think that makes the VAN team 
scientifically so great that the Greeks must feel really proud today. Professor Varotsos and his 
colleagues should continue the uphill task.” 

8.3  Scientists’ responses to questions from the press

After the completion of the aforementioned comments of the participants from abroad, 
many questions were submitted by journalists. The responses were published in almost all 
the press the following day (9 February 1990).  

Question: I want to ask the scientists from abroad, especially those of France and Japan, 
to tell us about the results of VAN and comment on the deviations of the predictions. I 
would also like to ask the participants to comment on the decision of the Greek EPPO 
to stop the telephone lines of the VAN network.

H. Tazieff (Professor, former Secretary of State for Major Risks in the French Govern-
ment): There are a few cases in the history of science where scientists have been able to 
make a successful prediction, for example the Chinese scientists in 1975. However, the 
Chinese scientists failed one year later in China to predict the most destructive earth-
quake in their history (which killed some hundreds of thousands people). With this ex-
perience, a few years ago I suggested that earthquake forecasting was impossible. On 
the other hand, we know that in Greece in recent years the VAN team has accurately 
predicted all major earthquakes with the exception of the Kalamata earthquake. And we 
know well why that prediction failed. It was the first earthquake in this region and there 
was not (even one) calibrated station in respect of the magnitude and the epicentral area. 
Therefore it was practically impossible to achieve an accurate prediction. But I stress 
again that all other major earthquakes were predicted with good accuracy. Some were 
even predicted with great accuracy, for example the earthquakes in Killini–Vartholomio 
in 1988 that were predicted with amazing accuracy. To think that I said a few years 
ago that earthquake forecasting was impossible to achieve. In 1984, I was saying these 
things. Later, when I learned the technique and studied VAN, I became convinced in a 
few months. I suggested then, as a member of the French Government, its application in 
France. My experience from observing the method over the last six years fully cemented 
my belief in the correctness of VAN. I am now more convinced. If in the future a large 
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earthquake should happen in Greece, in a region that has been calibrated in respect to the 
VAN stations, I am quite sure that VAN would predict it. On the other side of the ques-
tion, I tell you that I do not understand, I really cannot understand, that some people had 
the nerve to cut the VAN telephone lines that carry scientific information from regional 
stations to the central station. Such acts are totally unacceptable from a scientific point 
of view. It is also unacceptable from a humanitarian perspective, because they hamper 
research efforts that could save people from upcoming earthquakes. 

Question: I would like to ask the participants to estimate how long it will take for VAN to 
provide definitive results.

Ota Kulhanek (Director of the Seismological Institute of Uppsala, Sweden): But the VAN 
method has already reached the point where it now gives successful results.

L. Slifkin (Professor at the University of North Carolina, USA): For a few years now the 
VAN system has been giving final results for the regions of the stations.

Ota Kulhanek: What do you mean by your question “when will VAN provide final re-
sults?” 

Question: The phrase “final results” means a warning to the population.

Ota Kulhanek: The problem is more complicated than it seems from your query. We are 
talking here about earthquake prediction. Warning the population is quite another com-
plex matter. Scientists predict earthquakes and transfer information to the State whose 
relevant agencies are responsible for alerting the population or not. We are not experts 
in warning the population. There have been special and specific studies in different 
countries on this issue. It can happen that a warning to the population can lead to more 
deaths than the earthquake itself. In response to your question, I would answer briefly as 
follows: For the places where the VAN system has stations, the expectation of prediction 
of earthquakes has been raised. We recommend that the VAN system must be extended 
to cover the whole area of Greece.

H. Tazieff: I agree with Professor Kulhanek on the issue of public warnings. For a politi-
cian to use scientific information to warn the population is a difficult and very respon-
sible act. But it must be assumed that the politician who has this responsibility will act 
accordingly, otherwise he should immediately resign in advance. Being responsible for 
such issues over the last nine years, I can say that when France arrives in 3−4 years to 
the point of having equally usable information as Greece, I am determined to take such 
responsibility. But the population should be trained appropriately, for example Japan’s 
population has been trained for many years not to react with panic and everyone knows 
what to do when the need arises. 

Question (addressed to Tazieff): You have received harsh criticism in Greece after you 
publicly forecasted earthquakes, a few of which did not occur.

H. Tazieff: I regret this very much, but I was criticized because I announced an earthquake 
in Greece on September 1, 1988 as a representative of Professor Varotsos who had made 
the prediction in an area which was also announced. But why was the announcement 

8.3  Scientists’ responses to questions from the press
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issued? Because for several years, the VAN team had predicted earthquakes, which ac-
tually occurred at the epicentral areas identified in advance, but the government did not 
disclose these forecasts and they remained secret. This time the announcement of the 
earthquake was significant because its expected magnitude of the earthquake was about 
6.0. Caution was needed because it was almost 30 times stronger than the magnitude 
5.0. So I decided at that time to announce it, without asking the opinion of Professor 
Varotsos, who was silent because of his professional obligations. This public warning, 
for which I was entirely responsible, was made in the French media, and it immediately 
spread everywhere. The earthquake was right where Professor Varotsos had predicted 
and the magnitude was comparable to that estimated in advance, 22 days after his pre-
diction.  

Question: But are both the epicentral area and the time important?

H. Tazieff: The epicentral area and the magnitude were accurate. As for the time, they 
cannot say exactly, but the experience they have allows them to say that the majority of 
earthquakes is between 10 hours and 10 days with a few exceptions, such as a maximum 
of around three weeks. I agree that the window of time in this case is somewhat long, 
but it is better to live 23 days in anticipation than to be buried lying in ruins. [Note that, 
as explained later in Sections 18.3 and A.2, a more accurate determination of the time 
of an impending earthquake is now possible after the introduction of the new concept 
of natural time.]

M. Gokhberg (Professor, USSR Academy of Sciences): I would also like to add something 
to what Professors Kulhanek and Tazieff have said. We must deeply understand the sci-
entific value of the prediction and distinguish it from alerting the population, which is 
purely the responsibility of government. After the recent devastating earthquakes in the 
Soviet Union we began with a Governmental initiative, a very complex programme for 
earthquake prediction and I am able to announce that we have included the method of 
electric potential (that is the VAN method) in this programme. I think in five to seven 
years from now we will have developed our own prediction network that will collect 
information in real time. We will develop it with modern telecommunications and com-
puter methods for analyzing and processing data, etc. The system will start to operate 
independently. We must understand that in such a difficult problem, as the prediction of 
earthquakes, there will initially be a lot of mistakes until the system is perfected. I think 
from a scientific point of view that in Greece VAN has achieved for the first time in sci-
ence a good knowledge of the time of an upcoming earthquake so I think that Greece 
should immediately start the organization of the authorities for the exploitation of this 
information on earthquake prediction. 

Question: What scientific data were analyzed that led all scientists to a unanimous conclu-
sion?

D. Lazarus (Professor, Editor-in-Chief of the American Physical Society): We analyzed all 
the data of the last several years. We studied each individual case. We had in our hands 
all the official prediction telegrams that the VAN team had sent to their Government. 
We gave special attention to the earthquakes of the last two years with magnitude 5.0 
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or greater. In each case we studied the preseismic signal SES, since the VAN team gave 
us the recordings. As an example, we studied in detail the case of the prediction of the 
earthquakes in Killini-Vartholomio, but we were not piecemeal or selective, and looked 
at all cases. I would add that our study was not based on a table, but we studied each 
case from the original recordings of the VAN team. The team hid nothing. They gave us 
even the slightest trace on the record. The VAN team gave us copies of all these records 
to take with us to our laboratories. Anything we asked they gave us immediately. 

Question: If someone takes into account the high seismicity of Greece, could there have 
been an accidental success rate in all of these results?

D. Lazarus: We had taken into account this possibility and excluded the percentage of hits 
by chance. Suffice it to say that, especially in cases of earthquake of magnitude 5.0 or 
greater, the rate of this prediction by chance reaches only 4%, while the success rate of 
the VAN team reaches about 75%. Coincidental prediction by chance in the VAN results 
should be ruled out.

L. Slifkin: It should be clear that when the VAN team sends predictions, they do not say 
that there will be an earthquake in the next two to three weeks somewhere in Greece. 
The crucial point is that each prediction says there will be an earthquake of this magni-
tude in a quite specific area, which means in an area that has been identified exactly. And 
that is the point which convinces me that the method excludes chance.

D. Lazarus: I make it clear that the prediction determines the region within 100 km and the 
magnitude with a maximum deviation of 0.7 on the Richter scale.

J. Labeyrie (Professor, Director of the Research Centre of France): Keep in mind that 
there were several VAN predictions to within just 10 and 20 kilometers from the real 
epicentral region. 

Question: Returning to the original wording of your conclusion which says that the VAN 
team has achieved remarkable progress with substantial accuracy. This means that we 
are on the right path that will lead to something but what is it that we are still missing? 
We need more time and more scientific knowledge? A second point that I ask is: Did 
they predict earthquakes that did not happen?

D. Lazarus: I think we still need to expand our scientific knowledge and accuracy and to 
explain what I mean by this: the VAN team found and installed its stations in “sensitive” 
regions which only cover approximately 50% of the Greek area. Regarding the second 
part of your question, the answer is: There has been no case of earthquakes of magnitude 
larger than 5.0 predicted by the VAN team which have been “false”. After each telegram 
there has always been an earthquake. If I remember correctly, in only one case has the 
deviation of the prediction exceeded 0.7 units on the magnitude and 120 km when de-
termining the epicenter. Summing up, I underline that there were no “false” (or wrong) 
predictions, which I think is very important.

H. Tazieff: I would like to add the following to what Professor Lazarus said: Never has any 
other country in the world achieved anything similar. The achievement of the VAN team 
is absolutely unique. Other methods have been tested so far but cannot even be com-

8.3  Scientists’ responses to questions from the press
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pared with the results of the VAN team. The VAN method is superior by several orders 
of magnitude than all other methods proposed or tested to date in all countries.

D. Morgan (Professor at the University of Texas A & M and the Massachusetts Institute 
of Technology): I would also like to add something to the question. In science there are, 
on the one hand, the experimental results, on the other hand, the theoretical model that 
can explain these results. In this conference we have discussed in detail some theoreti-
cal models that can explain satisfactorily the generation of the VAN signals. This has 
encouraged us immensely. 

Question: Apart from the data studied, namely the telegrams and recordings, has the VAN 
team given to you the certificates that were also sent to EPPO? Because in the past there 
was disagreement and EPPO said they did not receive them. I would also like to ask how 
the scientific community is going to respond to these allegations of EPPO, which is a 
National Agency, to obstructing a research effort that helps people all over the world? 
Mr Varotsos told us that he sent telegrams, while EPPO is saying the opposite. Would 
you like to comment on that?

H. Tazieff: The actual telegrams were sent in the official way. We got copies of the official 
telegrams certifying the time and date that were sent from the VAN team. I should add 
here that copies of these telegrams were sent before the earthquake to the University 
of Tokyo (Professor Uyeda), me and other scientists in France, for example Professor 
Labeyrie and Dr Massinon. Remember that one of these telegrams led to my public an-
nouncement on the devastating earthquake in Killini-Vartholomio through the French 
media [see Chapter 6]. All the participants of the conference now have in their hands 
the copies of those official telegrams. Allegations by EPPO that they had not received 
the telegrams are contrary to scientific ethics. And I remind you that the word ethics is 
Greek word.

M. Gokhberg: Regarding the telegrams I have to register my own experience. Two years 
ago in Sweden and on the initiative of the six countries, I attended an international 
conference for the Nuclear Test Ban Verification. Mr Varotsos, who took part in this 
conference, showed us the telegram he had sent to his Government on an earthquake 
that would happen in a few days. Some delegates, who were expert in detecting nu-
clear tests, but not expert in earthquake prediction, did not believe in his prediction and 
smiled. And yet, two days after this, the earthquake actually took place in Greece, just 
where Mr Varotsos had announced. This is just one example of many I could mention. 
This happened in May 1988, where an earthquake of magnitude close to 6.0 occurred in 
the area of Kefalonia.

D. Lazarus: We had the same experience in November 1984 when we had come to Greece 
to evaluate the research effort of VAN. Such a fact, as that described by Professor Gokh-
berg then happened, which convinced those of us who had not been satisfied at that 
point.

J. Labeyrie: In 1986, together with my colleagues I had come to Greece and stayed for 
four days to study the VAN system and investigate its applicability in France. There I 
had the opportunity to study and evaluate hundreds of telegrams that their success rate 
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was about 60%. Later, with increasing experience, the success rate grew. We need to 
certify: The telegrams actually exist.

Akis Tselentis (Professor of Seismology at the University of Patras): I think it is time to 
stop this ridiculous controversy between the seismologists in our country and the VAN 
team and all work together for the good of this country. Because if we all help the VAN 
team and do not fight it, we are on the stage for a discovery of tremendous importance 
internationally, for which Greece will be truly proud. Certainly we should not forget 
that prediction is only a component of antiseismic policy and not build homes inappro-
priately at incorrect positions. And I will be succinct, closing with a proverb which says 
that “those who live in glass houses should not throw stones,” because I fear that our 
house is not just glass but also cracked. 

Question: I would like to ask the USA delegation the following: It was mentioned earlier 
that before the earthquake in San Francisco there were about 300 seismic stations. Is the 
US government willing to introduce the VAN technique?

D. Lazarus: I would like to make it clear that we are not here in the form of a delegation. 
Each scientist has his own scientific opinion. The scientist who could answer your ques-
tion is Mr Johnston who is currently in the central VAN laboratory in Glyfada. It is inap-
propriate for me to answer on his behalf. He is responsible in terms of the government 
on the subject of earthquakes in California. But if I take into account the recommenda-
tions and findings he found for VAN, I guess that would suggest a VAN installation in 
California. I would not wish to speak on his behalf. Perhaps you can ask him.

Ota Kulhanek: There is a misunderstanding and I would like to clarify something: The 
300 stations that existed in California were not VAN stations, they were classical seis-
mological stations which means stations that simply record earthquakes.

D. Lazarus: I would say that during this conference we have heard the following scientific 
communication of Professor Fraser-Smith from Stanford University, who participated in 
our conference. Near the epicenter of the recent disastrous earthquake in San Francisco 
in 1989 he happened to take electrical measurements. He fully recorded a net electri-
cal warning signal in a wide frequency range several days before the earthquake. The 
station which recorded the signal was not designed for this purpose, but accidentally 
recorded the characteristics of a strong electrical warning signal.

L. Slifkin: VAN measures voltages while the device at Stanford University was a large 
spool that was designed to record magnetic changes. In physics, however, we know 
well that when you record magnetic disturbances they are necessarily accompanied by 
electrical disturbances. These two disturbances always go together. 

Question: How many countries use the VAN technique today?

J. Labeyrie: We said in the conclusion, the following countries (apart from Greece): Japan, 
France, Bulgaria, and Italy. Ethiopia also was mentioned by Professor Kulhanek, but 
there are also measurements in Brazil.

8.3  Scientists’ responses to questions from the press
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M. Gokhberg: As I said earlier, we also now use the VAN method in the Soviet Union. It 
is included in the official governmental programme and our government has approved 
funds for this. 

Question: I would like to ask what happens now with the VAN network in Greece?

P. Varotsos (Professor of Physics at the University of Athens): I do not want to comment 
today. I shall speak in a few days after first hearing the opinion of the scientists from 
abroad.

D. Papanikolaou (Professor of Tectonics at the University of Athens): The VAN network, 
the telephone lines of which were stopped last November, comprised 18 stations.

J. Labeyrie: I would like to add some additional information on the measurements of the 
VAN system in Brazil. Initiated by the Director of the Geophysical Institute of Brazil, 
after a period of unusual seismic activity about three years ago, they settled two VAN 
portable stations with the help of Dr K. Nomicos. The stations were operating for a time 
period and found that there were two major earthquakes, before which clear VAN sig-
nals were detected. This is important because it shows that the VAN system works well 
in other geotectonic structures different from those of Greece. 

Question: It has been published in scientific journals abroad that some Greek seismolo-
gists challenged the results of the VAN team. I would like to ask the opinion of the 
scientists from abroad about it. And a second question: Can the scientists from abroad 
know and judge the capabilities of the Greek Earthquake Planning and Protection Or-
ganization (EPPO)?

S. Uyeda: You may be referring to an article published by Greek seismologists in the 
journal Tectonophysics, where Greek seismologists have criticized the VAN method. 
Because I am the Chief Editor of this journal, I know very well the details of that criti-
cism of Greek seismologists, but I know also the reply given by the VAN team. My 
scientific opinion on the criticism of Greek seismologists is that it is based on incredibly 
simple arguments, which are scientifically incorrect. So much for the scientific aspect. 
Now as to what the Greek seismologists claimed for the absence of VAN prediction 
telegrams and other such excuses, I would say that is completely untrue. The VAN team 
responded immediately with clear arguments. For anyone who reads these two articles 
(meaning the publication of the Greek seismologists and the response of the VAN team) 
the conclusions are obvious. The criticism of Greek seismologists is full of elementary 
scientific errors, and what they claimed regarding the telegrams of the VAN team is just 
untrue.

H. Tazieff: I would like to add something regarding the second part of the question. From 
the years 1981, 1982, 1983 and 1984 to 1986 I was responsible to the French Gov-
ernment on issues of natural disasters. Then I proposed bilateral cooperation between 
France and Greece, France and Italy and France and Spain. In your country, I suggested 
direct cooperation at ministerial level between Greece and France, because I do not 
believe in the effectiveness of multinational cooperation, such as UNESCO, in such 
matters. After that and since 1981, I came to your country several times for discussions 
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with the Greek Ministry of Public Works and EPPO to deal with such issues. In France 
we have excellent specialists, for example engineers specialising in earthquake-resist-
ant structures that can be compared with those of Japan and California. So we offered 
to Greek engineers the opportunity to gain from the knowledge of our specialists. Sec-
ondly, I would like to clarify that no country in the world is quite ready to deal with such 
situations as the aftermath of a devastating earthquake. I had my own opinion and my 
own ideas for this programme and I came here to meet the leaders of EPPO. I think the 
way they deal with post-earthquakes is about nine years out of date. I might add that in 
France we are not sufficiently advanced in this field.

D. Morgan: I would like to return to the criticism made by the Greek seismologists and 
the reply by the VAN team. I read carefully the two articles and I can confirm absolutely 
what Professor Uyeda said. I absolutely agree with his answer. It was a very good re-
sponse. 

8.4  The electric power to the VAN network is switched off 

Before the conference, as mentioned in Chapter 7, the Earthquake Planning and Protection 
Organization (EPPO) had already cut the telephone lines carrying the VAN measurements 
from the field stations to the central station. Shortly before the conference, upon the per-
sonal request of Varotsos to the Hellenic Telecommunications Organization (OTE), this 
organization offered to open the telephone lines for data collection for 15 days, so that the 
telemetric network was in operation during the conference. Unfortunately, despite the posi-
tive conclusions concerning VAN from the conference, we were informed (see the news-
paper Kathimerini on 15 February 1990) that “on 20 February the Electricity Company 
now will cut the power after the EPPO decision that it will not undertake the payment of 
the bills amounting to 49,500 drachmas” (approximately 1500 dollars). On the same day, 
15 February 1990, almost all the press referred to this issue; for example, Eleftherotypia’s 
story was entitled “Switch-off the electric power from VAN”.

The following day, several newspapers sprang into action. For example, in Ayriani (16 
February 1990) journalist K. Diakogiannis wrote: 

Cold-blooded murder of a noble scientific endeavour, the famous VAN!

I could not imagine so much unscientific horror, such dense and deep darkness, medieval, un-
saturated, such hatred against any attempt to move forward. I would not believe, as I lived, that 
such actions could have happened against the leading and internationally recognized Greek 
scientists who discovered and implemented an earthquake prediction system, the VAN, known 
today throughout the world. Is it possible to operate freely and unhindered amongst the blood-
thirsty butchers of knowledge in this country, two steps away from passing the threshold of a 
new century? What is sacred in human life? The struggle for research and knowledge acquisi-
tion, in Greece in 1990 has been hacked to death with a savage brutality above all brutality! 
The notorious EPPO (Earthquake Protection Agency) after cutting the telephone lines of the 
VAN research group, which comprises three University professors, they now switch off their 

8.4  The electric power to the VAN network is switched off
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electric power! Even if the VAN achievement was quite unknown (to the contrary it is inter-
nationally recognized) why should the efforts of three researchers be shot because of such 
immense malice? ... 

In a similar spirit, a second article in the same newspaper was written on the same day by 
another journalist, N. T. Koutsoumis, entitled: “Who fights the prediction of earthquakes 
...” which ended as follows: “When power flows to the deserted streets of Glyfada for a 
lantern, it is incomprehensible to cut it from an installation that aims to save our lives from 
earthquakes ... They should tell us anyway what is hidden behind this story …”.

After our intense pleas, the Hellenic Telecommunications Organization (OTE) agreed 
to temporarily retain four out of the 18 VAN telephone lines until the issue was resolved. 
But EPPO remained adamant, insisting they stop all the VAN stations, although the press 
continued with its recurrent theme in newspaper articles. Look, for example, at the main 
article from Kathimerini on 26 June 1990 (by D. Papanayiotou) entitled “The Adventure of 
VAN”, from which we convey here some excerpts. 

Only in Greece in recent years could this happen ... This is the new suffering of the VAN 
researchers, following the adventures they have undergone all these years since the first an-
nouncement of their scientific discovery, since the great earthquake of 1981 − until now!

Now the OTE threatens to cut the last four special [telephone] lines that connect the remaining 
four field stations with the central laboratory of the VAN network in Glyfada, because they 
have not paid the relevant accounts! Some time ago something similar happened for the same 
reason, with the Public Power Company (PPC) in the provision of electricity. However, nei-
ther the PPC nor the OTE are responsible for these unacceptable actions. In the dock is placed 
EPPO, which is the government agency ... earthquake protection [Here the newspaper writes 
the names of the directors of the EPPO]. 

A little further down the article continues:

Last autumn, EPPO, although a body ... of protection, decided to abolish the VAN network, 
through which the researchers have made successful predictions of the earthquakes that have 
occurred over the years. So from 18 VAN stations in various regions of the country only four 
remained, and even for these four stations EPPO denied responsibility for payment although it 
had paid for the operating expenses for years that is, the payment of the bills for electricity and 
telephone lines, which was the only State aid to VAN ... And of course, how can the academi-
cian Mr. Kessar Alexopoulos and the University Professor Mr. P. Varotsos undertake to pay 
such accounts themselves from their academic purse?

Last February an international conference to review the VAN method was organized by the 
University of Athens, with the financial sponsorship of the Onassis Foundation, and included 
the participation of eminent scientists from all top seismological institutes in the world. The 
scientists from abroad studied all the evidence, attended the function and specifically recog-
nized the practical value of the VAN scientific research arguing that it should be strengthened 
and continued because it would lead to a safe prediction of seismic activity. 

This from scientists from abroad ... From the Greek scientists, however, all that followed was 
to cut the telephone lines ... after the decision of the EPPO that it did not support VAN. After 
requests and representations to the Hellenic Telecommunication Organisation’s management, 
there remained just four telephone lines, as mentioned above. And all this while the VAN 
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method gains scientific recognition in European countries such as France, which has applied 
it in that country, and meanwhile, in Japan, which operates 22 VAN stations and decided to 
install and operate a full VAN network across the country. 

Here the newspaper mentioned the names of the political leadership of the Ministry and the 
article ended as follows:

It is desirable, if not imperative, for the political leadership of the Ministry to investigate the 
whole issue and restore order because it is unacceptable that what is happening exposes us as 
a country internationally, for the treatment we grant to scientific research. The disagreement 
among scientists as to the scientific evaluation of the same ‘object’ is legitimate. What is un-
acceptable and unfair is when scientists on the dissident side exercise authority and have the 
power to impose costs on the other side which condemns them to scientific decline. The po-
litical leadership of the Ministry must be informed and asked to take responsibility. We await 
further developments. 

Despite the strong intervention of the press, the EPPO kept the majority of the VAN sta-
tions out of operation for almost six years. Until toward the end of 1995, 14 out of the 18 
stations remained closed and VAN tried to continue the research with only the following 
four stations: Keratea (close to Athens), Pirgos, Ioannina and Assiros (near Thessaloniki), 
shown in Figure 3.2 as KER, PIR, IOA and ASS, respectively. Only after the recommenda-
tion of the Scientific Committee of the United Nations (see Chapter 11), were some of our 
stations returned to operation in 1996. 

8.5  The impact of the Conference abroad

Whilst the above was going on in Greece, the response of the February conference abroad 
was significant. In view of the prestige of the participants, their recommendations had a 
huge impact in scientific circles. For example, researchers in the USA began to prepare 
a similar conference, which finally took place two years later, in 1992, just outside Los 
Angeles (see Chapter 10). A year later, in 1993, a similar conference was organized by the 
Japanese to discuss current advances in the research of precursory electromagnetic signals. 
So much for the response of the scientific community. Meanwhile, the most prestigious 
international mass media, especially newspapers in France, Japan and the USA, devoted 
space to extensive articles. I will mention here, for example, one such article with the cen-
tral title: “Earth signal – It could portend an earthquake” which was published in the Los 
Angeles Times on 7 October 1990. 

 This article, written one year after the 7.1 magnitude earthquake of 18 October 1989 in 
Loma Prieta, California (south of San Francisco), describes how, before that earthquake, 
in accordance with very interesting work presented at the Athens Conference in February 
1990, a strong electromagnetic signal was recorded, similar to that of VAN. The article 
begins as follows: “Hours before the San Andreas fault ruptured through the hills east of 
Santa Cruz nearly a year ago, a delicate sensor designed to help the US Navy detect enemy 
submarines picked up a radio [low frequency] signal that was so strong that it ‘broke’ (ex-
ceeded the capacity) of a computer system.”

8.5  The impact of the Conference abroad
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The article continues on page A44: “The stakes are so high and the results have been so 
tantalizing that other scientists around the world are looking for ‘electromagnetic’ evidence 
of pending earthquakes. Most of the research is based on the fact that the Earth is a giant 
dynamo, creating electric currents that flow through its crust and emitting various elec-
tromagnetic signals from such geophysical events as the crushing of rock buried in fault 
systems.” It goes on to explain that signals such as those recorded before the earthquake 
in California had been detected over the last few years in Greece, leading Greek scientists 
[i.e., VAN] to a series of successful predictions, and similar phenomena to that observed 
in Greece have been verified in China and Japan. The report notes that the researcher who 
recorded the signal before the Loma Prieta earthquake in California was Professor Fraser-
Smith from Stanford University. He was the researcher who participated in the conference 
of February 1990 in Athens, and signed the unanimous conclusion at the conference about 
VAN. Remember that, as mentioned in Section 8.3, both Professor Lazarus and Profes-
sor Slifkin in their responses to the journalists, referred to the powerful signal that was 
recorded by Stanford University researchers by an apparatus that was not exactly designed 
for this purpose, and that this signal was similar to those recorded in the VAN research.

The article in the Los Angeles Times continues on to page A46 entitled “Quakes: Scien-
tists Eye [warning] Earth’s Signals” and describes many details about VAN and the discus-
sions made during the conference the previous February in Athens as well as the conclu-
sion obtained. In particular, the newspaper wrote: “Of all the scientists working in the field, 
only one group in Greece has claimed repeated success in predicting earthquakes through 
electromagnetism. Physicists at the University of Athens have been using what they call 
‘seismic electric signals’ to predict earthquakes since 1981.”

The newspaper described in detail how the measurements are made in Greece, explain-
ing their differences from the measurements in California, and then continued:

Three Athens professors announced in February [at the international conference held in Ath-
ens], that they had achieved a 75% success rate in predicting earthquakes there by monitoring 
changes in the Earth’s electric potential just before the quakes.

During the past few years, several quakes measuring more than 5.0 on the Richter scale were 
predicted with reasonable precision as to the magnitude, the time and the epicenter, the scien-
tists said in a presentation to the international earthquake conference in Athens. 

Subsequently, the newspaper wrote:

One of those present was Caltech’s Kanamori, one of the leading earthquake experts in the 
world. Kanamori has been recognized as a skeptic on the subject of earthquake prediction, but 
he came away from the Athens conference with mixed feelings. “It’s hard to believe it,” he 
said in an interview. “But there seems to be something to this.” Kanamori said: “The Greek 
system depends on a complex ‘pattern recognition’ by scientists who have studied the data so 
much that they can recognize subtle changes from sensors scattered around their country. The 
Greek scientists have built a track record by documenting their prediction through telegrams to 
various officials in which they have successfully predicted earthquakes… 

 Most seismologists reject the Greek [VAN] claims because the Athens group has included 
small quakes in their predictions and anybody can predict small quakes since they happen so 
often in that region that it would be hard to be wrong. But Kanamori said that if “only predic-
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tions of larger quakes, above magnitude 5.0, are considered, the Greek record is impressive. 
For large events, they seem to have very good data”, he said. 

Subsequently, Kanamori talks about the possible generation mechanism for the VAN sig-
nals when rocks are squeezed and the newspaper notes: “As time goes on, Kanamori be-
lieves scientists will be able to narrow their predictions to short-range forecasts”.

Kanamori’s assessment was indeed prophetic, because over 10 years after the Athens 
Conference in February 1990, namely in 2001, Varotsos and his colleagues announced 
their new concept on natural time which, as I explain in Sections 18.3 and A.2, achieves 
this very goal.

The content of the Los Angeles Times’ article was reprinted in many newspapers in dif-
ferent countries, including Greece. For example, the Greek newspaper Kathimerini on 10 
October 1990, wrote: “Following the completion of one year after the devastating earth-
quake in Los Angeles, the newspaper the Los Angeles Times on October 7, 1990 published 
an extensive article on the possibility of earthquake prediction by means of the method of 
recording electromagnetic signals. Particular reference is made to the VAN method, since 
as outlined in this article, of all scientists working in the field of electromagnetic signals 
only one group in Greece has had repeated success in earthquake prediction.”

8.5  The impact of the Conference abroad



9  Disastrous earthquakes in PIRGOS, 1993: 
The public warning

9.1  Events prior to the earthquakes 

The events leading up to the Pirgos earthquakes in 1993 have some similarities to what 
happened before the earthquakes that occurred in Killini-Vartholomio in 1988. A summary 
of the events of 1988, mentioned in Chapter 6, appears in the top time-chart of Figure 9.1 
indicated by A. It is in fact Figure 28 from page 346 of the article entitled “Latest aspects 
on earthquake prediction in Greece, based on Seismic Electric Signals (SES)” (Varotsos 
and Lazaridou, 1991). This time-chart summarizes the following: On 31 August 1988, 
we recorded strong preseismic electric signals which were followed on 22 September by 
a strong earthquake of magnitude 5.6 near Killini. Approximately one week later, on 30 
September, there was seismic activity near the island of Zakynthos and after 16 days, on 16 
October, a devastating earthquake of magnitude 6.0 destroyed Vartholomio. 

Figure 9.2(a) repeats the top time-chart of Figure 9.1, with the addition of arrows on 
the dates 3 September and 5 October 1988, when Professor Tazieff publicly warned the 
population through the French media of the upcoming “high risk”. The preseismic signals 
SES are marked with white “columns” in this figure and the solid black “pillars” show the 
earthquakes. Figure 9.2 (b) shows the facts before the destructive earthquakes in Pirgos 
on 26 March 1993. In this figure, two public warnings are marked on 23 February and 26 
February 1993, which were not issued, upon our request, by Professor Tazieff, as explained 
below. 

 Let us now explain what happened in 1993. On 30 January 1993, the VAN group sent a 
prediction to 22 research institutes abroad (Europe, Japan, USA), with details of a “preseis-
mic series of electrical signals SES [that is SES activity] recorded at the Ioannina (IOA) 
station.”. The first paragraph of this text reports that on 27 January and 29 January 1993 
we recorded preseismic electric signals SES at the Ioannina station, and in the attachment 
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Figure 9.1 The upper part of the figure indicated by (A) is the time-chart in 1988 which shows the 
data recorded before the destructive earthquakes in Killini-Vartholomio. Taken from Varotsos and 
Lazaridou (Tectonophysics, Volume 188, pages 321−347, 1991).

we give an example of the recording of the signals on 29 January. The second paragraph 
explains that if we take into account the physical properties of the recorded SES, meaning 
their polarity, amplitude and direction (see Section 3.5), we estimate that the parameters 
of the impending seismic activity should follow the same time-chart as the one shown in 
Figure 28 A of the article by Varotsos and Lazaridou (Tectonophysics, Volume 188, pages 
321−347, 1991). Recall that Figure 28 A of this article is shown here at the top of Figure 
9.1. In other words, we say to the reader of this prediction text that in order to follow the 
parameters (magnitude, epicentral region and time) of the evolution of the earthquakes in 
the current phenomenon, it is sufficient to read what was already written in Figure 28 A 
(that is Figure 9.1 A). This information was sent to the State a few days later for the reasons 
that will now be explained: 

One of the recipients of our prediction was Professor Haroun Tazieff. It was therefore 
natural to expect that, as this prediction was similar to the one made before the earthquakes 
in Killini-Vartholomio in 1988 about which he had made public warnings, he would do the 
same now, because as a specialist he knew very well the upcoming danger. Varotsos con-
tacted him and begged him not to do so in order to have enough time to try to persuade the 
Greek authorities to take countermeasures for the population, after the prediction had been 
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evaluated by a committee of experts. I must say, especially now that he is not alive, that 
Professor Tazieff explained to Varotsos that his efforts to convince those in charge would 
fail, both for the reasons he had explained in his book (which had already been released in 
French and English, see Section 7.2), and from his own experience with politicians when 
he had served in the French Government as Secretary of the State responsible for Major 
Risks and Natural Disasters.

It turned out that Professor Tazieff was absolutely right. Although Varotsos persistently 
tried to persuade the Greek State to set up a committee of experts, he was forced to resign 
from the committee which had appointed him the Minister of Public Works since the mem-
bers of the committee were not experts. This is explained in his letter dated 4 February 
1993 to the President of the National Committee on Earthquake Prediction, Earthquake 
Hazard and Earthquake Protection in the first paragraph:

In repeated letters to the Minister of Public Works and Environment, of which you are not 
aware, our research team had proposed a committee of experts (both from Greece and abroad) 
for the prediction of earthquakes with electrical methods. The purpose of the committee would 
be to express an opinion to the government for taking or not precautionary measures in the 
event of the recording of significant preseismic electric signals.  

Figure 9.2 (a) The evolution of the facts in 1988; the arrows highlight the dates 3 September and 5 
October, when Professor Tazieff issued public warnings. The white “columns” mark the SES and the 
solid (black) “pillars” the earthquakes. (b) Depicts the time-chart of the facts in 1993.

9.1  Events prior to the earthquakes
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The Minister had already appointed a committee to decide on such a serious topic, but none 
of the members had the scientific expertise to make judgements. In paragraph (b) of his 
letter Varotsos explains that he encloses all the scientific material “referring to a forthcom-
ing major earthquake activity in Western Greece” that had already been sent on 30 January 
1993 to 22 institutes abroad “for an evaluation and then to assess the degree of imminent 
danger”.

After three days, Varotsos received EPPO’s response dated 5 February 1993, according 
to which, in order for the prediction to be submitted to the Committee, Varotsos must send 
“... the coordinates of the epicenter, the magnitude and the time, along with their uncer-
tainty limits as well as the prediction method and the data to substantiate it”. 

 Varotsos immediately answered on 9 February 1993 stating that “... all necessary data 
...” of the scientific information were already attached to his letter dated 4 February. In 
other words, by means of those attached data, Varotsos had already informed the govern-
ment that the upcoming earthquakes “may follow the time-chart of Figure 28 A”; thus any-
one seeing that figure (depicted also in the top of Figure 9.1) could read the epicenter, the 
magnitude and the approximate date when those indicated earthquakes would happen.

After that, Varotsos received no further information from the authorities regarding their 
decision on whether or not to take countermeasures for the protection of the population. 
Five days after Varotsos’ letter, namely on 14 February, the first moderate earthquakes of 
magnitude 4.6 to 4.8 Richter occurred in the region of Pirgos. Thus, the time-chart of Fig-
ure 9.1A started to be verified, except that the epicenter of these earthquakes was a few tens 
of kilometers away from the Killini area indicated in the predicted time-chart. So should 
those responsible, who had received our prediction, act now in view of the expectation 
of more earthquakes which would eventually (as shown in Figure 9.1A) reach magnitude 
6.0, only a few tens of kilometers away. To our great surprise, however, the day after these 
earthquakes at Pirgos (15 February), the newspaper Ta Nea published an article entitled 
“The Seismologists are not Worried”. Similar statements appeared on the same day in 
many other newspapers, such as Ethnos, Apogeymatini, Mesimvrini. In other words, not 
only were the fears expressed by Professor Tazieff that “those responsible will not take 
precautionary measures to protect the population” verified, but the situation went in the 
opposite direction from that envisaged by our time-chart with the seismologists assuring 
the public that it was just “the usual earthquakes that occur every day and not to be con-
cerned”. In addition, we recorded new powerful preseismic signals SES on 16 February. 
This further confirmed the time-chart of Figure 28 A (that is Figure 9.1A), which we had 
forwarded to the State, due to the following fact: If we look at Figure 9.2 (a), between the 
first earthquake of 22 September near Kilini and the second of 30 September, new signals 
were recorded on September 29. The same had happened here (see Figure 9.2 (b)), because 
after the earthquake of 14 February, new SES were recorded on 16 February. In view of this 
situation, Varotsos decided to go to Pirgos, for the following two reasons: first, to inform 
the population himself, and second to fit one or two VAN stations in the Pirgos area in order 
to observe more closely, if possible, the evolution of the ongoing phenomenon. 

Therefore, on 18 February, we went to Pirgos notifying the Mayor, G. Dimitrakopoulos, 
of the purpose of our visit. The Mayor organized a press conference for the local media to 
better inform the population.
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Varotsos explained publicly that “my own view is that the population should know 
whether there will be an earthquake”, which is the title of an article in the local newspa-
per Proini on 19 February 1993. Ιn order to substantiate this view − since he “left open 
the possibility of the occurrence of further earthquakes”, this being distinctly different 
from the statements of the seismologists − he reminded people what had happened five 
years previously, before the destructive Killini-Vartholomio earthquakes in 1988 . He said: 
“Professor Tazieff had then warned the population about earthquakes based on the VAN 
predictions. Indeed on September 22, 1988 the first earthquake caused damage to the port 
of Killini. At that time then a number of people came forward and said that there should be 
no concern about another big earthquake, in contrast to our team which had alerted the 
State” (see newspaper Patris on 19 February 1993). This mirrored the current situation, 
since some seismologists now assured the public “that a destructive earthquake will not 
occur”. Varotsos continued to advise the population as follows: “On October 16, 1988 our 
concerns were verified when a devastating earthquake of magnitude 6.0 occurred which 
flattened several hundreds houses but happily there were no victims. There is no precedent 
of a magnitude 6.0 earthquake in a densely populated area, where there were no victims. 
This was because the local population was informed of the expected event and had taken 
precautionary measures” (Proini on 19 February 1993). And to be more specific about 
the current case and to avoid panic that could lead people to leave the area, Varotsos said: 
“There need be no abandoned areas. But some, who live in dilapidated houses, should go 
to live in neighbouring houses, as also happened in Vartholomio ... where we did not have 
to mourn dead people. This is because the population was prepared” (Patris on 19 Febru-
ary 1993).

About a week later, there were intensified fears of an imminent earthquake in Elia (note 
that Pirgos is the capital of the Elia Prefecture), especially after statements by the then 
Associate Professor of Tectonics at Athens University, Mr Papanikolaou, who, having in 
mind the estimate of VAN measurements, expressed the view that impending activity in the 
region was likely and this could happen before 1 March 1993. See, for example, the news-
paper Eleftherotypia on 25 February, which reported: “The VAN team dared yesterday to 
announce that the new earthquake could reach up to 6 Richter and might cause significant 
damage... And this time, Mr. Varotsos declined to speak to reporters and the announcement 
was made by Mr. Papanikolaou, Associate Professor of Geology.” Since by then intense 
fear had been created that the expected second earthquake would once again occur close to 
Pirgos, on February 26 (Friday), Varotsos publicly reassured the residents (television news 
by Terens Kouik on ANT-1) that the expected earthquake would be likely to be located in 
the sea area and  not near Pirgos. Actually the following Friday, 5 March, an earthquake of 
magnitude 5.9 occurred. Its epicenter was initially reported to be close to Oinousses (small 
islands in the southwestern Peloponnese), giving the impression of a significant deviation 
from the VAN prediction, but finally it was located in the Kyparissiakos Gulf south of 
Zakynthos which was pretty much in agreement with the original time-chart of the VAN 
prediction. This is so, because in Figure 9.1A the second earthquake on 30 September 1988 
corresponded to the second earthquake in the ongoing situation shown in Figure 9.2 (b). 
Almost all of the press dealt with this issue the following day, 6 March 1993. 

Over the next two weeks discussions continued in the media. It had become widely 
known to the population that there was a time-chart of the VAN prediction, as shown in 

9.1  Events prior to the earthquakes
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Figure 9.1A, which was now being gradually verified as indicated in Figure 9.2 (b). But 
remember that in the time-chart of 1988 there was a continuation of the seismic activity, 
and 16 days after the second earthquake on 30 September 1988 in the south of the island of 
Zakynthos, a destructive earthquake occurred in Vartholomio on 16 October 1988. Now in 
the current situation there had only been two major earthquakes, one on 14 February 1993 
near Pirgos and another one on 5 March 1993, in the Kyparissiakos Gulf, as indicated in 
Figure 9.2 (b). 

9.2  Events on the eve of and immediately after the Pirgos main shock 

Let us now go back to the original time-chart of Figure 9.1 A and study its details which 
are better depicted in Figure 9.2 (a). We see that before the third, more destructive, earth-
quake of 16 October 1988, we had recorded new preseismic signals SES on 3 October, as 
explained in Chapter 6. Something similar happened in the current case. In particular, on 
20, 21 and 24 March 1993, we actually recorded new preseismic signals SES at Ioannina 
station. Immediately, on 24 March 1993, we addressed a personal letter to the Minister of 
Public Works and Environment with a copy to the President of the National Earthquake 
Prediction Committee. On the first page, Varotsos, after recalling the specific time-chart of 
his letter of 4 February 1993, in which “beyond time, the magnitude and the epicenter of 
the expected earthquakes were given”, explains that this is now verified after the occur-
rence of the “first significant earthquake of magnitude 4.8 (February 14, 1993) in the Pirgos 
region” and then “the second earthquake of [about] magnitude 6.0 in the Kyparissiakos 
Gulf on March 5, 1993”. 

 Subsequently, on the second page, Varotsos writes in the last paragraph: “Our team, Mr. 
Minister, has again recorded preseismic electric signals (which we analyzed in cooperation 
with Professor S. Uyeda) for upcoming IMPORTANT [the capitals were in the original 
letter] seismic activity and therefore the following question is raised: Should we confide 
our scientific information to the State in accordance with the previous procedure, since it is 
proven in practice that our information is transmitted to the population CORRUPTED?”

On the same page, Varotsos suggests that the current scientific evidence should be judged 
by experts who would advise the State on the necessity of taking specific precautionary 
measures. In particular, he wrote:

We reiterate that we will gladly participate in a panel of experts on preseismic electric signals, 
which will be able to evaluate appropriately our scientific information (which admittedly has 
some uncertainty because 14 of the 18 stations of our network are still closed) and to recom-
mend to the State to take specific measures or not. It is therefore obvious that we expect your 
answer very shortly. 

Of course, as always, the VAN team sent the information about the preseismic signals re-
corded at the Ioannina station on 20, 21 and 24 March to 22 research institutes abroad. The 
hours passed, but we waited in vain for the Minister’s answer, as we shall see below.

To our great surprise, on the morning of 26 March we read in the newspapers that some 
seismologists did the opposite of what we had expected by reassuring the residents of Pir-
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gos, who had been terrified by successive shocks felt particularly in the town because the 
epicenter was just below Pirgos, stating “Do not worry, because the phenomenon is usual”. 
See, for example, the articles in the newspapers Ethnos and Ta Nea of 26 March 1993. 

Only a few hours after the release of these newspapers, that is at 13:58 local time on 
Friday 26 March 1993, the Seismological Institute of the National Observatory of Athens 
announced the occurrence of a disastrous earthquake of magnitude 5.5 with an epicenter at 
Pirgos, while the Seismological Institute in Uppsala, Sweden, announced magnitude 5.8. 
The following day, 27 March 1993, the press all published more or less similar headlines: 
for example, the front page of the newspaper Eleftheros Typos entitled “RAGE and Terror 
in Pirgos” and subtitled “The residents blame the government, because they took no ac-
tion” and “1 dead, 20 injured, huge disasters”.

On the same day, 27 March, the newspaper Kathimerini in a relevant editorial enti-
tled: “State of Emergency in Elia” published the statements of the Director of EPPO who, 
among other things, said: “... it had never received any telegram or other notice from the 
VAN team”, but just above (in the same article) the Professor at the University of Patras, 
Mr Tselentis, states that “... on the evening of March 25, I received an official letter from 
the VAN team, which referred to the fact that the Ioannina station recorded strong signals 
from the region of Elia”. When the above statement of the Director of EPPO came to Var-
otsos’ attention, he replied with a series of questions to EPPO and to the Ministry of Public 
Works, as follows (as we read in the same article published in Kathimerini):

Where is the sense of responsibility of EPPO’s officials who even today assured ... (for exam-
ple, see the newspapers TA NEA and ETHNOS, March 26,1993) the population of Pirgos town 
“Do not worry, the phenomenon is usual”, when they knew since yesterday afternoon (13:53 
hours) the content of our urgent and agonising fax and in which our team asked EPPO and the 
Minister of Public Works to call an urgent meeting of the Committee to evaluate important 
preseismic VAN signals that were recorded on March 20, 21 and 24 ... The responsibility of the 
officials is even greater because our fax emphasized that the analysis of these signals for the 
expected important seismic activity was made in collaboration with the Vice President of the 
International Union of Geological Sciences, Professor Seiya Uyeda ... It should be recalled that 
Professor Uyeda just the day before yesterday in his speech (after having studied the signals 
we recorded on March 20 and 21) at the international conference held in Athens confirmed 
publicly the accuracy of our predictions. 

Following the publication of Varotsos’ questions the next day (28 March 1993), EPPO 
changed its story and the newspaper Kathimerini wrote:

... Finally, it should be noted that EPPO acknowledged receipt of the warning issued by Profes-
sor Panayiotis Varotsos for the Elia Prefecture, despite the fact that on late Friday afternoon 
they stated that there was no warning.

On the same date Kathimerini also published a statement issued by the Seismological Insti-
tute of the University of Uppsala, one of the 22 research institutes abroad that had received 
our prediction. This statement described that “one day before the devastating earthquake, 
on March 25, the Seismological Institute of Uppsala received the FAX sent by Mr. Var-
otsos of the University of Athens” and then continued as follows: “This FAX shows that 
electrical activity was recorded on 20, 21 and 24 March, in the measuring station of Ioan-

9.2  Events on the eve of and immediately after the Pirgos main shock
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nina. Based on these observations Mr. Varotsos predicts a seismic activity, according to his 
model, which is expected within one to ten days.” Subsequently, the statement indicated 
several additional technical details, and finally concluded: “In our opinion this prediction 
must be considered successful and very encouraging.” 

The damage from the earthquake was extensive. For example, in the headline of the 
newspaper Eleftherotypia on 29 March, we read: “Enceladus has not yet calmed in the 
bowels of Pirgos which now resembles a dead town with 41% of homes judged uninhabit-
able.” The same publication states: “... apart from an 80-year woman, who was killed on 
Friday afternoon while trying to escape the wrath of the earthquake, there were no other 
dead people”. In other words, despite the large extent of the damage, human loss was mini-
mal. Remember that the VAN assessment for the upcoming high risk to Elia reached the 
local population of Pirgos around mid-February. Subsequently, there was a strong response 
in the Greek media throughout this period until the occurrence of the devastating earth-
quake of 26 March, which helped many people to take precautionary measures, thereby 
minimizing loss of life (see Figure 9.3). 

These events attracted the keen interest of foreign media, especially in Japan. Leading 
newspapers such as Asahi Shimbun (which is widely regarded as Japan’s most respected 
daily newspaper with more than 8 million subscribers), devoted extensive articles to these 
events, and special broadcasts on television made by journalists specializing in science 

Figure 9.3 Photo from the newspaper Ta Nea on 2 March 1993, which shows an example of the 
precautionary measures taken by the people in Elia. The caption for the photo is: “Waiting for the ... 
Richter living under glass” and below the photograph, the newspaper writes: “... The farmer is not 
convinced that there is no risk of a great earthquake and settled in the greenhouse”.



10  Third evaluation of VAN, 1992, 1995

The National Research Foundation of the USA (National Science Foundation), as part 
of its plan to minimize the risk from earthquakes (National Earthquake Hazard Reduc-
tion Program) organized an international conference from 14 to 17 June 1992 in Lake 
Arrowhead, close to Los Angeles, California, entitled “Low-Frequency Electrical Precur-
sors: Fact or Fiction?” Thirty-seven scientists and specialists on the topic were invited to 
participate. The participants came from different countries (Japan, China, Canada, France, 
Sweden, Russia, etc., and from Greece Alexopoulos, Varotsos and myself) and from vari-
ous universities and research institutes in the USA, such as the University of California at 
Riverside, the University of California at Berkeley, Massachusetts Institute of Technology, 
University of Texas A & M, NASA, and the U.S. Geological Survey.

In the first paragraph of the recommendations of this conference the following was 
written:

Highlights of this workshop included presentation of seismic electric signals from Greece, 
precursory changes of resistivity in China, a reassessment of the low frequency anomaly at 
Loma Prieta1 and identification of geophysical constraints for mechanisms possibly causing 
precursory signals. Discussions focused on instrumentation, laboratory studies, definition 
of anomalous signals, mechanisms, and significance of correlations between anomalies and 
earthquakes.

On the second page of the recommendations it is stated:

The participants of the workshop identified three regions where supplementary measurements 
are advisable. It seems that the seismic electric signals observed in Greece are generated in the 
earth and the apparent correlation with earthquakes is extremely promising. Much discussion 
was focused on the mechanism causing these signals, however, and the participants concluded 
that additional measurements were necessary to distinguish between causative mechanisms. 
The efforts by Varotsos and others to instrument ‘sensitive’ sites for simultaneous measure-
ments of magnetic field, resistivity, strain, and water level were commended and extension of 
these methods and others to all of the ‘sensitive’ sites are strongly encouraged. Most impor-

1 The earthquake on 18 October 1989 south of the San Francisco Bay area in California.
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tantly identifying the characteristics of ‘sensitive’ sites is a critical first step before extending 
this approach to other regions.

And the recommendations continued as follows:

The Chinese have clearly recorded a regional decrease in resistivity which is apparently as-
sociated with the Tangshan earthquake. Discussion again emphasized that our knowledge of 
other geophysical phenomena associated with that decrease was very incomplete and supple-
mentary measurements would help us to understand the causative mechanism. Comparison of 
the resistivity data to other electromagnetic measurements and other geophysical observations 
at the same sites in China is essential. The participants concluded that additional comparisons 
of existing data and supplementary measurements at the resistivity sites would be very ben-
eficial to the international community. Extension of the measurements to investigate the depth 
dependence of the resistivity changes could help identify the cause of the fluctuations.

Finally, the participants concluded that the measurements at Parkfield [an area in California 
where US scientists have installed a lot of instrumentation for forecasting] should be aug-
mented with monitoring of electric field at ultra low frequencies (ULF) and at extremely low 
frequencies (ELF) and shallow resistivity using an active system.

The last paragraph identifies the geographic areas where the participants wished to focus 
their future efforts. The first in importance was recommended to be Greece, the second 
China and the third the Parkfield experimentation site at the San Andreas Fault.

The findings of this scientific conference in Lake Arrowhead were commented on in 
several scientific publications in both the USA and Japan. 

First, EOS, the official journal of the American Geophysical Union, ran an article en-
titled “Workshop on Low-Frequency Electrical Precursors to Earthquakes” (by St. Park), 
which explains what was discussed in this conference and what were the conclusions (Vol. 
73, No. 46,  pages 491−492, November 17, 1992).

The first paragraph of the article summarizes the highlights of the research presented at 
this conference. The first one refers to the VAN team, namely “seismic electric signals from 
Greece”. Also in the first paragraph of the fourth column it was written that “The partici-
pants… concluded that the seismic electric signals observed in Greece are generated in the 
Earth and the apparent correlation with earthquakes is promising”. Note that it is the only 
method that was described as promising in the outcome of this conference.

Secondly, the issue of the Japanese journal Kagaku (Science) of September 1992 car-
ried an article under the title “The Greek method of forecasting earthquakes in the USA” 
authored by Professor Yukio Fujinawa, who participated in the conference. This two-page 
article began as follows:

The electrical phenomena at frequencies lower than 100 kHz is one of the precursory events 
that are explored in many countries. In particular, the VAN method, based on these phenom-
ena, has successfully predicted earthquakes several times, and has thus attracted the interest of 
the researchers in this field.

In June this year, a special conference took place in California which focused on these phe-
nomena. Some scientists from Japan attended including Professor Seiya Uyeda and me.

In the USA, where they have conducted a few studies of this kind, they actually detected such 
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precursory signals before the Loma Prieta earthquake in California in October 1989. Almost 
all the discussions at the Conference were focused on the presentation made by Profes-
sor Varotsos on the VAN method. He was also asked many questions of crucial interest from 
many researchers who saw the data for the first time, especially from those who have worked 
in the field of geomagnetism. In response to these questions, Professor Varotsos gave clear 
explanations for the VAN method, the way in which the “sensitive” locations were selected 
to record preseismic signals, for the installation of electrodes, and how the relevant useful in-
formation is separated from the non-beneficial. The main figures in this research field, namely 
Professor Ted Madden from MIT, and Professor F. Morrison from the University of California 
(Berkeley), had completely changed their opinion when the Conference ended, meaning that 
they had finally formed a positive opinion, compared to the early stages of the Conference 
when they believed that, whatever had been recorded by the VAN method was merely noise. 
This fact will have important effects on the applicability of the VAN method in the future.

The author of this article deepened and enhanced his belief in the reality of the VAN 
results, examples of which are shown in the Figures depicted below 

Then follow different details, especially on the mechanisms for the generation of the pre-
seismic electric signals. 

Three years later, from 10 to 12 October 1995, a conference entitled “Low-frequency 
Electromagnetic Signals and Resistance Changes Preceding Earthquakes” was held at the 
University of California, Berkeley.

Instead of describing the events, I present below exact accounts from the experts from 
the official conclusions of the Conference, most of which were transmitted by a corre-
spondence of the Athens News Agency (Berkeley, USA, 01/11/1995) under the title “Sci-
ence-Earthquakes”:

A three-day conference was convened at the University of California, Berkeley, between Oc-
tober 10−12 to discuss recent results and assess the strategies of various scientific groups that 
monitor electromagnetic fields or variations of ground resistivity before earthquakes.

The conference singled out as most promising the results of Professor P. Varotsos and his col-
leagues in Greece, the work of Professor A. Fraser-Smith and colleagues at Stanford Univer-
sity, and the efforts of a variety of workers in resistivity monitoring.

The Berkeley conference was a follow-up to a larger one held in Lake Arrowhead, California, 
in 1992, which led to recommendations for complete characterization of measurement system 
response and noise, including regular checks of system drift and calibration. The Arrowhead 
conference also recommended the recording of common signals on parallel sensors to differen-
tiate among the normal fluctuations of the natural field, spurious noise and possible precursors. 
The Berkeley workshop devoted time to a review of the implementation of those recommenda-
tions made two years ago.

Among the first issues discussed was the VAN method presented by Varotsos. Questions about 
the method have centered on the criteria for identifying seismic electric signals (SES) and on 
the statistical relationship of the SES to a subsequent earthquake. Professor Seiya Uyeda re-
ported on a study of SES signals in the Greek database by a team of Japanese researchers.

Although not intending to address the statistical evaluation of the predictions, both Varotsos 
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and Uyeda pointed out that with a database that now included 14 earthquakes with magnitude 
greater than 5.8 (Athens observatory magnitude), the success rate is considerably higher than 
had been calculated previously using smaller and far more frequent earthquakes. The most re-
cent results of the VAN method are the 1995 predictions for the magnitude (M6) shock which 
occurred on May 4 and two disastrous earthquakes on May 13 (M6.6) and June15 (M6.5). The 
M6.6 occurred in an area where no large earthquakes had occurred in the previous 1000 years. 
These predictions were a major topic of the workshop review and they have certainly height-
ened the interest of the U.S. and Japanese monitoring groups. 

The conclusions of this Conference at Berkeley were commented on by a number of scien-
tific journals. For instance, the widely-circulated journal Science devoted a special article 
to the VAN method, entitled “Quake prediction tool gains ground,” (Science, Volume 270, 
pages 911−912, 1995).

The article is extensive and covers one and a half pages. The first page, depicted in Fig-
ure 10.1, presents a map of Greece in which the epicenters of the three major earthquakes 
in Greece in 1995 predicted by VAN team are shown. 

Now I reproduce some excerpts from this article:

.. Although long disparaged by Greek seismologists, a prediction scheme based on these sig-
nals [that means the VAN electrical signals reported in the previous paragraph of the article] is 
now attracting interest, and some enthusiasm, in Japan and the United States, after the Royal 
Society of London and the University of California (UC), Berkeley recently held workshops 
examining it. ‘It’s bedevilingly intriguing’, says Berkeley’s Thomas McEvilly ...

Solid-state physicist Panayiotis Varotsos of the University of Athens and his colleagues got 
into the business in the mid-1980s as a result of laboratory experiments in which they squeezed 
dry rocks while monitoring their electrical properties. Just before the fracturing, the rock would 
generate a transient electrical current as crystal imperfections caused a separation of charges. 
Because earthquakes are much larger versions of rock fractures, Varotsos and his colleagues 
reasoned they should generate precursory electrical signals in the crust.

Greece has more than its share of earthquakes, making it a good testing ground for the idea. 
So Varotsos and his physicist colleagues began setting up what amounts to giant voltmeters 
– wires as long as 3 to 4 kilometers connected to electrodes stuck in the ground – intended to 
record the changing electrical state of the crust. And sure enough recorded signals before 
earthquakes. Soon, Varotsos (V) and colleagues K. Alexopoulos (A) and K. Nomicos (N) 
were making public earthquake predictions using the “VAN” method…

‘I can understand why people are complaining about the VAN method,’ says seismologist Kan-
amori of the California Institute of Technology. But when it comes to the rarer, larger quakes, 
where the odds of succeeding by chance are smaller, Kanamori’s ‘subjective judgment’ is 
favorable. Because Varotsos has been faxing VAN predictions around the world as they are 
made, Kanamori has a feel for the correlation between predictions and larger earthquakes. ‘In 
the past, when I received several faxes in a relatively short time’, says Kanamori, ‘there were 
almost always large events in Greece. That was the case when a series of three large quakes − 
magnitude 5.2, 6.5 and 6.4 − struck Greece last May and June’…

‘This year Varotsos sent out three predictions for big earthquakes’, notes Stanford’s Fraser-
Smith, ‘and there were three big earthquakes. There have been no predictions since.’…
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Figure 10.1 The first page of the article in the journal Science (Volume 270, pages 911−912, 1995), 
entitled “Quake prediction tool gains ground” that focuses on the VAN research. On the map of 
Greece, three solid dots mark the epicentral locations of the three major earthquakes in 1995 for 
which the VAN team issued successful predictions.

10  Third Evaluation of VAN, 1992, 1995
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Fraser-Smith and colleagues in California are now mounting a study of the SES phenomenon 
there. Likewise, Seiya Uyeda of Tokai University will be expanding his electrical network in 
Japan, which he and other researchers set up in recent years to emulate the Greek system ...

On 21 October 1995, the magazine Science News (Volume 148, page 260), wrote a specific 
article about the VAN method entitled “Electric signals may herald earthquakes” . Further-
more, the day after Varotsos’ presentation on the first day of the Conference at Berkeley, 
there was widespread publicity from the mass media. For example, on 11 October 1995, 
the San Francisco Examiner, referring to Varotsos’ presentation, ran an article entitled 
“Mysterious signals that precede quakes have scientists listening”.



11  The United Nations recommendation on 
VAN, 1994

In the “International Decade for Natural Disaster Reduction”, a World Conference on Nat-
ural Disasters Reduction took place in the city of Yokohama, Japan, 23−27 May 1994. It 
was organized by the United Nations (see Figure 11.1) and nearly 2000 representatives 
from 150 countries took part. 

Note that ultimately the VAN team did not attend this conference, for reasons discussed 
at the conference and which will become obvious below.

The International Council of Scientific Unions (ICSU) had appointed a Special Com-
mittee (SC) for the “International Decade for Natural Disasters Reduction” (IDNDR). This 
special committee, named by the corresponding initials SC-IDNDR, met at the aforemen-
tioned World Conference and prepared an official report

On page 2 of this report, details are given why Varotsos was absent from the conference, 
as follows: 

The striking reason why Professor Varotsos found it essential to cancel his attendance at the 
World Conference was his detection of electrical signals, beginning on 3 May, of a type indi-
cated by his experience as making very likely the occurrence of more than one major earth-
quake in Greece during (or very close to) the week of the Conference. Besides having informed 
SC-IDNDR on 10 May of this reason for his non-attendance, he issued on 14 May an official 
warning to the Greek Government and communicated it also to leading institutions active in 
seismic research (which included, for example, MIT, Caltech and Stanford).  

Against that background, the actual incidence of two magnitude 6 earthquakes in Greece on 
23 May (at 06:46 GMT) and on 24 May (at 02:05 GMT) must be seen as a sensational (yet 
not isolated) instance of the method’s predictive power. Accordingly, this was reported on 
27 May to the meeting of the United Nations Scientific and Technical Committee, which 
fully accepted the need to pay increased attention to the potential of Professor Varotsos’s 
methods (see Part 2 for further details). 

The two earthquakes mentioned above in the report were: first, an earthquake of magni-
tude 6.1 at 09:46 local time on 23 May 1994 centered in the sea north of Crete, between 
Rethymnon and Heraklion and which was also felt in Athens, Peloponnese, Cyprus, etc; 
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second, an earthquake of magnitude 6.1 at 05:05 local time on 24 May 1994 in the Aegean 
sea between Chios and Lesvos, which was also felt in Athens.

Part 2 of the Report, which constitutes a United Nations recommendation to the member 
states, refers to the VAN method and begins:

... Measurements of the passive type are found valuable for Short Term Prediction (a week to 
one month ahead); these employ no external power source and are based on determining elec-
tric fi eld strengths due to natural processes from measured point-to-point potential differences 
(but with fi elds of magnetospheric origin eliminated). This technique was developed in Greece 
over the past decade; also, Japanese and U.S scientists have recently participated in the de-

Figure 11.1 The circular for the United Nations World Conference on Natural Disaster Reduction 
held in Yokohama, Japan, 23−27 May 1994.
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velopments. Very briefly, sudden changes in the electrical field strengths are found to precede 
major earthquakes in closely related locations by periods of a week to a month.  

On page 7 the report states that:  

... The far more ambitious goal of Short Term Prediction was viewed by the Special Com-
mittee at all its early Meetings as an objective which it would be unrealistic to try to achieve 
during the present decade. The long history of failure of a succession of plausible methods 
had contributed to form this pessimistic view... Now at last, however, SC-IDNDR recognizes 
a realistic hope that the natural sciences may make one further vital contribution to IDNDR by 
developing during the 1990s a practical method of Short Term Prediction of major earthquakes 
by passive electrical measurements. In such a development, of course, the primary role of the 
Special Committee itself would be to make known to the international Natural Disaster Reduc-
tion community the promise of these methods. At the same time, an important secondary role 
would be to encourage those responsible for public awareness programmes and emergency 
response planning to find the optimum ways of using reliable Short Term Prediction data to 
achieve in a cost-effective manner the greatest mitigation of earthquake disasters.  

On page 8 the report states that this approach, “based on passive measurements of electric 
field strengths was initiated by a group of three Greek scientists − P. Varotsos, K. Alexopou-
los and K. Nomicos − which has become known as the VAN group from the initial letters 
of their surnames”. Then the experimental results to date in Greece are described, stating 
that “practically all earthquakes with magnitude greater than 5.0 occurring in Greece … 
have been preceded by characteristic, very sudden changes in the electrical field recorded 
by closely related stations”. In addition, the report includes on page 9 the positive results 
for the VAN method presented at the Conference by the Japanese scientists. Finally, on the 
same page it is stated that “Inevitably, members of the Special Committee feel a strong 
compulsion as scientists to enquire about the mechanisms underlying those precursor phe-
nomena which have been identified by the VAN group and their Japanese colleagues… At 
present, however, it appears that there still exist two alternative possible mechanisms for 
these effects, between which it remains uncertain which is the dominant one”. The report 
summarizes first the generation mechanism suggested by Varotsos and Alexopoulos (see 
Section 2.1), and then turns to the alternative mechanism proposed by other workers that 
could also explain well the generation of these signals. 

On the last page of the report (page 10), the UN scientific committee concludes:

…None of these uncertainties about mechanisms can obscure the clear importance for Natu-
ral Disaster Reduction of those discoveries regarding seismic prediction by passive electrical 
measurements which have been pioneered by the VAN group… One of the Special Commit-
tee’s functions within the International Decade for Natural Disaster Reduction is to draw the 
attention of the general IDNDR community towards any new possibility that a specialized 
scientific development may be in progress which, if taken very widely into consideration, may 
make a truly significant contribution to Natural Disasters Reduction.

Simply because sound developments in Short Term Prediction of major earthquakes could – if 
they were powerfully associated with new public-awareness programmes and cost-effective 
emergency-response plans – assist substantially in mitigation of earthquake disasters, we view 
the international work on seismic prediction by passive electrical measurements as now 
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needing to be massively accelerated (rather than allowed to proceed at a pace characteristic 
of normal evaluation processes for scientific developments). We put forward this recom-
mendation as one which could offer a chance of bringing very real benefits to populations 
under threat before the end of the decade. 

This United Nations’ recommendation attracted a great deal of attention from the mass 
media, both abroad and in Greece. For example, an article in Le Figaro of 24 May 1994 
entitled “Earthquake prediction: The VAN method is champion”, subtitled “From a Con-
ference in Japan on Natural Disasters”, said: 

The prediction of earthquakes with electrical measurements, pioneered by the Greeks, may as-
sist substantially in the mitigation of earthquakes disasters, says an official report of the United 
Nations Special Committee within the International Decade for Natural Disaster Reduction.  

The newspaper carried also a photo and interview with Professor Haroun Tazieff, who for 
a decade had supported the successful results of the Greek method.  

In later reviews and articles, many leading newspapers referred to this fact. For exam-
ple, in Japan on 6 December 1994 Asahi Shimbun with a circulation of 8 million per day 
published a detailed front-page article by a journalist sent especially to Greece, describing 
the new developments of the VAN method.

In Greece, the newspaper Kathimerini published an article on 11 December 1994, en-
titled: “The VAN method persuaded the United Nations but not the Greeks” and subtitled 
“The recommendation of the United Nations has resulted in leading international media 
turning their attention to Greece, expecting to see the effectiveness of the VAN method 
during the next major earthquake in our country”, Nevertheless, as stated in the article: 
“While the international organization [The United Nations] recommends that all countries 
reap the benefits of the system, the National Telecommunications Company keeps closed 
the telephone lines of the VAN network”.

After the publication of the recommendation of the Special Scientific Committee of the 
United Nations, in 1995 the Greek Ministry of Education established – from a proposal 
by the University of Athens – the “Research University Institute on the Physics of Solid 
Earth”. This Research Institute, which is of postgraduate level, is a cooperation between 
the Physics Departments of the Universities of Athens and Ioannina. Since then, all re-
search activities related to VAN are conducted in this Institute, including the operation of 
the VAN telemetric network comprising nine field stations (shown in Figure 3.2).



12  VAN evaluations, 1995, 1996

12.1 The International Meeting at the Royal Society of London, 1995

On 11−12 May 1995, an international conference entitled “A Critical Review of VAN − 
Earthquake Prediction from Seismic Electric Signals” was held in the halls of the Royal 
Society of London. This conference was organized jointly by the International Council of 
Scientific Unions (ICSU) and the Royal Society of London. Besides the representatives 
of these two scientific bodies, 38 scientists from nine different countries were invited and 
participated. The appointed Chairman of the conference was Sir James Lighthill, in his ca-
pacity as Chairman of the Special Committee of the United Nations for the “International 
Decade for Natural Disaster Reduction 1990−1999” (this special committee is named by 
the corresponding initials SC-IDNDR, as mentioned in Chapter 11).

The conference concluded on Friday 12 May 1995. The following day, Saturday, 13 
May, the largest earthquake of the decade, of magnitude 6.6, occurred in Greece in the 
Grevena-Kozani region (see Chapter 14). On Monday 15 May, the Chairman of the Con-
ference, in response to questions from journalists of the BBC in London, said:

In recent years we have had significant results in terms of storms and hurricanes, flooding riv-
ers, droughts and volcanic eruptions. In all these cases it is important to have reliable and valid 
predictions. Recently we decided that it was important to look at the VAN method of earth-
quake prediction and after a year of study we felt it was necessary to hold a closed meeting, 
by invitation only, of experts and supporters of VAN and for people who have doubts about its 
effectiveness to hear the arguments for and against.

Asked if the meeting resulted in concrete conclusions, the eminent professor replied:

I am not willing to talk now about the findings. Currently I am writing a report of the conclu-
sions of the meeting in which we also proceed to specific recommendations, but we were all 
very impressed that this great earthquake in Greece on May 13, a day after the meeting, had 
been clearly predicted by the VAN team. And this will certainly be significant in terms of the 
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fi ndings. I know you want a specifi c answer but you must understand that the President must 
be neutral and you will appreciate why at the moment my answer is unclear. However, the 
conclusions of the meeting will be published soon. 

The proceedings of this two-day conference were published a few months later (early 1996) 
by World Scientifi c. The cover of this volume is shown in Figure 12.1. 

In the fi nal article of the proceedings, the Chairman, Professor Sir James Lighthill, 
writes:

This, the book’s last paper, is partly based on remarks from the chair that concluded the Lon-
don review meeting of 11−12 May 1995, but it takes into account too all the texts printed above 
as they were fi nalized by authors during the ensuing four months. In these texts, of course, 
the earthquakes occurring after the meeting (on 13 May in northern Greece and on 15 June 
in Egion, which were the two largest in Greece for over a decade) are carefully related to the 

Figure 12.1 The cover of the Proceedings of the Conference at the Royal Society of London in 1995 
entitled “A Critical Review of VAN: Earthquake Prediction from Seismic Electric Signals” published 
by World Scientifi c (Editor: Sir James Lighthill).
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corresponding VAN predictions (those received by myself, for example − along with other 
interested scientists − on 2 May and on 20 May 1995). It is noteworthy that the distinguished 
seismologist Professor H. Kanamori was influenced partly by these events, as well as by the 
proceedings of the review meeting (which he had attended in an initially neutral spirit) to give 
the views he has expressed above in [the preceding article entitled]: “A seismologist’s look at 
VAN”; suggesting that for the larger earthquakes in Greece the VAN group appears to have 
usefully identified SES precursors. 

I return later (in Chapters 13, 14 and 15) to the exact opinions expressed by Professor Kan-
amori for each of the forecasts for the three large earthquakes in Greece during 1995.

The conference was opened, at the invitation of the President, by the representative of 
the International Union of Geological Sciences (IUGS), Professor Seiya Uyeda, as fol-
lows: 

In the 1970s optimism prevailed in the geoscientific community that successful earthquake 
prediction was in sight. The gap strategy, Haicheng prediction [see Section 23.3], and the 
dilatancy model, among others, contributed to that optimism. However, subsequent events 
yielded only discouraging results, so that the present consensus now appears to be that earth-
quake prediction, in particular short-term prediction, is still beyond the foreseeable future. 
Some theoretical seismologists even believe that earthquake prediction would be impossible 
in principle because of the intrinsic chaotic nature of the fracture process. [At this point two 
papers by the theoretical seismologists R. Geller are cited to which we will return in Section 
12.2]. However, there is an outstanding exception to the general pessimism, which is the suc-
cess of the VAN method in Greece. The VAN method is unique in that it has been successfully 
predicting earthquakes for more than a decade. Naturally, the VAN method has been highly 
controversial. Some of the criticism and confusion, however, seems to be rooted in misunder-
standings. It is the intention of this paper to provide a general introduction to the VAN method 
and try remove misunderstanding. 

Then in his article, Professor Uyeda, after first noting that those who claim that “VAN suc-
cess can be achieved by chance…, their arguments are not without serious errors”, sum-
marizes his own estimate for all major earthquakes that have occurred in Greece since 1 
January 1984 (see Figure 12.2) which leads to the following conclusions:

... These results seem to decisively rule out the necessity of any statistical discussion in evaluat-
ing the validity of the precursory nature of SES... The precursory nature of SES to earthquakes 
is best revealed for larger earthquakes of magnitudes larger than 5.5, by high scores without 
need of any statistical treatment. Since no particular reason is apparent why the method should 
not work in other parts of the world, it is advisable and urgent that the method be applied to 
other seismic regions of the world to save as many lives, as possible from seismic hazard … 

In the proceedings of this conference, 24 articles were included by various participating 
research groups. Of these, only three articles (authored by R. Geller, M. Wyss, and F. 
Mulargia & P. Gasperini) were critical of the VAN method. The remaining 21 articles 
were authored by eminent researchers from 34 countries across Europe, USA and Japan, 
among which were: Professors J. Lighthill and S. Uyeda; the Director of the Seismological 
Laboratory of the California Institute of Technology (CalTech) Professor H. Kanamori; the 
Director of the Seismological Institute in Uppsala Professor Ota Kulhanek; the well-known 

12.1 The International Meeting at the Royal Society of London, 1995
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Figure 12.2 The results of the VAN method evaluated by Professor Seiya Uyeda and presented in 
his introductory speech at the international conference at the Royal Society of London in 1995. All 
earthquakes occurring with a magnitude greater than 5.5 that occurred during the period 1984−1995 
(from the list of the U.S. Geological Service) are shown. Solid circles: earthquakes predicted 
successfully. Circle with triangle: the earthquake was predicted but not successfully. Empty circle: 
no forecast was sent because the epicenter was outside Greece. Taken from the proceedings of the 
conference published by World Scientific (Editor: Sir James Lighthill).
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Russian Professor Keilis-Borok; etc. A photo from the opening of that conference, and in 
particular when the Chairman Sir James Lighthill invited Professor Seiya Uyeda to start his 
introductory talk on VAN, is given in Figure 12.3. 

I strongly recommend the reading of Section 14.2. This features statements to the BBC 
by some of these eminent researchers on 15 May when they were asked if they knew the 
forecast for the 6.6 earthquake that occurred in Greece on 13 May. 

12.2 Special issue of Geophysical Research Letters (American 
Geophysical Union) entitled “Debate on VAN”, 1996  

Some seismologists claim that the high success (and alarm) rate of the VAN predictions 
could be attributed to chance. Two of them, the Italians Mulargia and Gasperini, published 
the allegation in 1992, but soon after, four other research groups (namely the Russians 
Shnirman and colleagues in 1993, and the Japanese Hamada in 1993, Takayama in 1993, 
and Nishizawa and colleagues in 1994), showed that this claim was unfounded. For exam-
ple, the conclusion of the distinguished Professor Hamada, who analyzed about three years’ 
of VAN data, was (see page 208 of Tectonophysics, Volume 224, 1993): “... The dramatic 
increase in success rate from 6.6% to 50% when increasing the magnitude threshold of the 
earthquakes [that are taken into account in the calculation], from 4.0 to 5.0, suggests the 
existence of a physical relationship between the SES signal and subsequent earthquakes.” 

Figure 12.3 A photo from the opening of the international conference at the Royal Society of London 
early in the morning of 11 May 1995: The Chairman, Sir James Lighthill (center), invites Professor 
Uyeda (right) to deliver his introductory lecture on the VAN method.

12.2 Special issue of Geophysical Research Letters (American Geophysical Union) 
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By the same argument, as we saw above in Section 12.1, Professor Uyeda (who studied 15-
year VAN data for earthquakes with magnitudes larger than 5.5) in his opening speech at 
the Royal Society Meeting of London in 1995, as well as Professor H. Kanamori, speaking 
in the journal Science (Chapter 10), ruled out any possibility of attributing the high success 
rate of VAN to chance.

In 1993, R. Geller, one of the editors of the journal Geophysical Research Letters of the 
American Geophysical Union, proposed to Varotsos to participate in an open debate on 
VAN, to answer critics who believed the claim that the success of VAN could be attributed 
to chance, and this would appear in a special issue, entitled “Debate on VAN” of that pres-
tigious journal. Geller was widely known in the scientifi c community as a strong opponent 
of any effort to predict earthquakes since it was his belief that earthquake prediction is 
impossible, and therefore any success towards this goal should be attributed to chance. 
Despite the fact that the Editor of the debate would not be neutral, Varotsos accepted the 
challenge by agreeing in advance that, fi rst, Geller could choose the critics he wished and, 

Figure 12.4 The cover of the special issue of the journal Geophysical Research Letters (Volume 
23, No. 11) of 27 May 1995, entitled “Debate on VAN”. Copyright (1999), American Geophysical 
Union. Reproduced by permission of American Geophysical Union.
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second, both the critics’ texts and Varotsos’ answers should be immediately published as 
such, meaning without any further modification from either side. Although the duration of 
this debate was estimated to last for about six months, it finally took almost three years and 
was published on 27 May 1996 (Volume 23, No. 11; see Figure 12.4). 

The long delay in the publication of this issue was due to fact that Geller repeatedly 
violated the second point of the above-mentioned agreement. In particular, when Geller 
read Varotsos’ answers to the articles submitted by the VAN critics, instead of being im-
mediately sent for publication as expressly agreed, he allowed critics to change their argu-
ments post debate. Then Varotsos had to write new responses, since his previous answers 
were related to arguments in the first texts of the critics, which Geller had allowed them to 
change. Keep in mind that every “round” of that debate, namely presentation of new claims 
from critics and thus new responses from VAN, lasted several months. Unfortunately, this 
was repeated more than four times for some articles. This situation, nearly three years after 
the start of the debate, forced Varotsos to write an open letter to the members of the Edito-
rial Committees of the Journals of the American Geophysical Union, explaining what was 
happening and asking them to intervene to stop the tug of war. Only after sending the letter 
did the tug of war stop, which made it possible for the publication of the debate issue.

To explain a common argument used by critics to attribute the VAN successes to chance, 
I must first explain in simple words the law of Gutenberg and Richter in seismology. The 
law says that upon lowering the magnitude of the earthquakes, their population increases 
too much. In particular, when the magnitude threshold drops one unit, about 10 times 
more earthquakes are measured. (This law should not be confused with the fact that when 
increasing the earthquake magnitude by one unit, the energy of the earthquake increases 
about 31.6 times.) This law was found experimentally in 1954 by two American professors 
(Gutenberg and Richter) who could offer no explanation. An explanation was found in 
2006, which was published in Physical Review E, (Varotsos et al., Physical Review E Vol-
ume 74, 021123). Specifically, Varotsos and his colleagues, using as a basis a new concept 
of time termed “natural time” (explained in Chapter 18), showed that the Gutenberg-Rich-
ter law could be explained by a fundamental principle of physics, namely the Maximum 
Entropy Principle.

Let us take a specific example: The Gutenberg-Richter law says that the number of 
earthquakes with magnitudes above 4.0 is about ten times larger than the number of earth-
quakes with magnitudes above 5.0. A second example (which we will use below) is that 
the number of the earthquakes with magnitudes larger than 4.3 is about seven times more 
than that of the earthquakes with magnitudes above 5.0. Let us see what the VAN group 
contends and what critics said in the “Debate on VAN”.

The VAN group says: “Suppose that our goal is to predict earthquakes with magnitudes 
of 5.0 or greater. The experimental error in determining the magnitude is at the most 0.7. 
(For the reader to understand the main source of this “error”, remember that even after the 
earthquake the figures communicated by different seismological institutes do not match. 
For example, see Section 3.6, and the case of the earthquake that occurred on 26 July 2001 
in the Aegean Sea (Chapter 19): the Athens Observatory claimed the magnitude was 5.7, 
while the U.S. Geological Survey said 6.5). So if the predicted magnitude of an earthquake 
is equal to 5, and the earthquake actually occurs (exactly in the predicted epicentral region 
within the expected time) its magnitude will be deemed to be 4.3. This should not be re-

12.2 Special issue of Geophysical Research Letters (American Geophysical Union)
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garded as a failure in view of the above experimental error. Of course, since the objective 
was earthquakes of magnitudes 5.0 or greater, the percentage of those earthquakes that are 
successfully predicted – which is termed the alarm rate – will be calculated after dividing 
how many of these earthquakes predicted in all the earthquakes occurring with a magnitude 
of 5.0 or greater. However, critics demand that when the VAN aims to predict earthquakes 
with a magnitude over 5.0, predictions must be provided for all earthquakes above 4.3. 
Since the number of the latter, as explained above, is seven times higher, this erroneous 
claim eventually leads to a decrease in the “alarm” rate” from 100% to about 23% or so 
(and using this claim they attribute the VAN successes to chance).

In short, in the debate Varotsos and his co-workers showed that the claims of VAN crit-
ics, in addition to the above false argument, violate five fundamental principles. Moreo-
ver, Varotsos and his co-workers proved that the allegations of the VAN critics are wrong 
by means of the following simple argument: Assume that we have discovered an “ideal” 
method of earthquake prediction, namely a method that is able to predict all earthquakes 
over a magnitude. Applying then the claims of critics to this “ideal” method, Varotsos and 
his co-workers showed explicitly that these claims would reject even that “ideal” method!

Example: Let us take an extreme example of an “ideal” method to work out just what 
the VAN critics say. Assume that it has been agreed in advance to issue predictions only 
if the method estimates that the magnitude of an impending earthquake is equal to 5.0 or 
greater. Also suppose that, after a considerable time, the method sent a total of 11 predic-
tions which were all successful in all aspects, namely the determination of the epicenter, 
magnitude and the time of the earthquakes. Of these 11 predictions, let us assume for 
simplicity that 10 actually correspond to earthquakes with magnitudes of 5.0 or greater, 
but one of them corresponds to an earthquake where the actual magnitude was lower, 
for example 4.3 (due to the experimental error mentioned above). To further simplify the 
problem, suppose that the whole period under study experiences only 10 earthquakes with 
magnitudes equal to or greater than 5.0. Let us now see how Varotsos and his colleagues 
evaluate these specific results: “The 11 forecasts we sent were all successful; moreover, 
since among them are the 10 successful predictions for the 10 earthquakes with magnitudes 
5.0 or greater; the “alarm” rate is 10/10, that is 100%. On the other hand, critics claim the 
following: ‘During the study period 10 earthquakes occurred with magnitudes of 5.0 or 
greater, but the number of the smaller earthquakes with magnitudes 4.3 or greater is seven 
times higher, namely 70 earthquakes. So of those 70 events, a total of only 11 predictions 
were issued, therefore the “alarm” rate is 11/70, or approximately 16%, which could be at-
tributed to chance.’ This way, they reject even this “ideal” method of forecasting. In other 
words, in their calculation, the VAN critics ‘forget’ the prior agreement, which demanded 
that the method should send predictions only if it estimates that the magnitude of the forth-
coming earthquake is 5.0 or greater.

In this debate, 22 articles were published by other research groups. Varotsos and his col-
leagues answered all the claims raised by VAN critics, point by point.



13  Earthquake at Chalkidiki, 1995:  
The success of the prediction

At 03:34 am on 4 May 1995, an earthquake of magnitude 6.0 occurred in Arnea on the 
Chalkidiki (Halkidiki) peninsula. It was felt throughout northern Greece and particularly 
alarmed the residents of Thessaloniki, as reported by the newspapers. Much smaller shocks 
had started early in the afternoon the previous day, that is 3 May. 

Kathimerini on 5 May 1995 wrote: “The shocks had epicenters in the region of Arnea 
and were felt in Thessaloniki and the surrounding prefectures, causing only material dam-
age, but ‘forcing’ residents to stay overnight in the countryside ... In Poligiro, Arnea, Ol-
ympiad, and Ierissos, and in many villages of the area terrified residents spent the night 
outdoors or in their cars.”

This earthquake attracted the interest of almost all the media. Some newspapers even 
noted with emphasis the great risk in Chalkidiki, as well as in the surrounding region. For 
example, in the newspaper Ethnos on 5 May 1995, we read: “A miracle saved Arnea and 
the surrounding villages in Chalkidiki from total destruction... The minimal damage 
is miraculous considering the fact that the seismic activity occurred in a fault only a few 
dozen meters from residential areas” and then come statements by a renowned professor 
of seismology, who said: “Such an earthquake devastated Kalamata” (in 1986, see Section 
5.2) and then added: “A possible shift in the epicenter either to the great fault Ierissos or to 
the town of Arnea would be very dangerous, because it could result in a literally devastat-
ing earthquake.”

A central issue, also in the newspapers, was the recognition by the government that the 
VAN team had issued an early warning of this earthquake. (Recall that such recognition 
also happened in the case of the 6.1 Richter earthquake in the central Aegean in 1986, 
which had particularly alarmed residents of Athens, as described in Section 5.1.) For ex-
ample, the newspaper Kathimerini on 5 May 1995 under the subtitle: “The VAN team had 
informed the government about the earthquake in Chalkidiki” said: “For the first time the 
leadership of the Ministry officially recognized the VAN team’s prediction about yester-
day’s earthquakes in Chalkidiki”. The Deputy Minister, Mr. Geitonas said yesterday that:
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We were informed by Mr. Varotsos of the impending seismic activity in the region in which 
the phenomenon occurred. Subsequently, the Earthquake Planning and Protection Organiza-
tion (EPPO) was informed and has taken all the appropriate measures. On April 6, about a 
month ago, Professor of Physics at the University, Mr. P. Varotsos, informed the Ministry of 
Public Works and Environment as well as EPPO of the upcoming earthquake in the region of 
Chalkidiki, of magnitude 5.8. 

Another example is the newspaper Ta Nea published on 5 May 1995, with a heading “VAN 
had predicted” and sub-titled “Mr. Geitonas confirmed that on 6 April, Varotsos sent in-
formation about the earthquake”, and further noted: “A month ago, namely on April 6, the 
Ministry knew about yesterday’s earthquake in Chalkidiki, since the VAN team had alerted 
it with a relevant prediction as it was announced yesterday by the Deputy Minister, Mr. 
Geitonas and by a statement of the EPPO”. 

Also, this newspaper emphasized that: “The Deputy Minister of Public Works and Envi-
ronment said that the State was on alert because of the warning.”

I now describe the exact details of the prediction. On 6 April 1995, Varotsos sent a letter 
to the Ministry along with an attached document reproduced in page 59 of the proceedings 
of the Royal Society meeting (see Figure 12.1) which described the details of the predicted 
earthquake.

The prediction text is in English, because it was going to be sent the next day (as writ-
ten in the cover letter to the Ministry) to several institutes in Europe, USA and Japan. (For 
ethical reasons, we usually first notify the State and then the foreign research institutes, 
except in special cases such as that before the earthquakes in Pirgos as explained in Section 
9.1.) This text describes how the VAN station located near Thessaloniki (meaning the ASS 
station near Lagada, see Figure 3.2) – which was in fact the only VAN station operating 
near Thessaloniki – recorded a series of preseismic electrical signals SES (that is, an SES 
activity). 

Based on these SES signals (see Figure 13.1), all the parameters (magnitude, epicentral 
area and time) of the forthcoming strong seismic activity were assessed as follows: As to 
the epicentral region and the magnitude, if the earthquake were to occur very near Thes-
saloniki (i.e., only a few tens of kilometers away from the ASS station), the magnitude Ms 
(ATH), based on the scale used by the Institute of Seismological Observatory of Athens, 
would be about 5.2. But at larger epicentral distances (that is in the south, and near to the 
peninsula of Chalkidiki) the magnitude would be larger, almost 5.8. It was also clarified in 
the text that a better assessment of the epicenter was not possible, because the other VAN 
stations near Thessaloniki were still not operating. Regarding the timing of the expected 
seismic activity, the prediction text referred to two time-charts of our earlier work, namely 
“Figure 28A of the article by Varotsos and Lazaridou in the journal Tectonophysics 1991, 
volume 188, pages 321−347, or Figure 22 of the article by Varotsos, Alexopoulos and La-
zaridou in the journal Tectonophysics 1993, volume 224, pages 1−37.” According to these 
time-charts, as explained in Section 3.5, the strongest earthquake happens during the fourth 
week after the SES recording, or 2−3 weeks later. Indeed, since the SES had been recorded 
on 6 April 1995, and the strongest earthquake occurred on 4 May, the estimate of the time 
was satisfactory. Thus, because the epicenter and magnitude were also assessed correctly, 
there was absolutely no doubt that the prediction was successful on all the three parameters 
for the impending earthquake. 
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In the newspaper Ta Nea of 5 May 1995, we read: “... On last night’s television news 
station ANTENNA, Mr. Varotsos explained how VAN had predicted the earthquake. He 
also stressed that the VAN team did not foresee any earthquake of magnitude about 
7.0 occurring in the same area, which suffered great damage from such an earthquake in 
1932.”

I want to clarify here why public intervention by Varotsos was considered imperative 
after the earthquake. As explained, people were terrified after the earthquake in the early 
morning hours (for example, the newspaper Eleftherotypia on 4 May 1995 was entitled 
“Turmoil in northern Greece ... people stay out on the streets”) and many were there for the 
second night, kept out of their homes, fearing a larger earthquake. This fear was intensi-
fied for two reasons. First, they were informed by the media about the statements of some 
seismologists claiming that they “could not rule out an earthquake of about 7.0” and that 
“a possible shift in focus could result in a devastating earthquake in the area”. Second, the 
public still had fresh memories of what had happened in Thessaloniki before the destructive 
earthquake of magnitude 6.8 on 20 June 1978 which caused 49 deaths. (That earthquake 

Figure 13.1 The preseismic electrical signals (SES activity) − included in the shaded area − that 
were recorded at the Assiros (ASS) station on 6 April 1995. Taken from Varotsos (2005). Copyright 
(2005), with permission from TerraPub. 
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was preceded by other earthquakes of smaller magnitude of around 6.0.) Beyond these two 
reasons, however, it is understandable that when an earthquake of magnitude 6.0 occurs, 
the anxiety in the population peaks if that is the main earthquake and there is widespread 
fear of a larger follow up. There is therefore a great responsibility to inform the population, 
on the basis of concrete scientific evidence, about what is going to happen. In this case, we 
relied on the data at the ASS station. After the electrical signals of 6 April 1995 (see Fig-
ure 13.1), which showed that the magnitude of an impending earthquake was near 6.0, no 
further signals of larger amplitude had been recorded. On the basis of these data, Varotsos 
took on the heavy responsibility of assuring the public that a larger earthquake would not 
happen, thus reassuring them. Recall that Varotsos had also taken on such a responsibility 
after the 6.1 earthquake on 29 March 1986, reassuring the population, especially in Athens, 
as I explained in Section 5.1.

Finally, I note that the response of scientists from abroad on that successful prediction 
was very positive. For example Professor Ota Kulhanek, Director of the Seismological 
Institute in Uppsala (who was one of the recipients of our forecast) sent a FAX to Varotsos 
on 4 May 1995, just after the earthquake, which read:

Dear Panayiotis

This morning at 00:38 [The time is GMT, not local time] we recorded in Uppsala, a medium-
strong earthquake in the region of Thessaloniki in northern Greece with magnitude M (UPP) 
= 5.6. Congratulations.

Looking forward to see you in London next week

I remain with the best of regards

Ota Kulhanek

I should make clear to the reader that the reference in the penultimate sentence that Profes-
sor Kulhanek would meet Varotsos the following week, referred to the upcoming Royal 
Society Conference in London on 11−12 May, described in Chapter 12. In that conference, 
the leading seismologist Hiroo Kanamori, Professor at the California Institute of Technol-
ogy, referring to the VAN prediction issued before the earthquake at Chalkidiki (see page 
342 of the Proceedings), said: “Since this area is not a particularly active area, this predic-
tion appears very unique.”



14  Earthquake in Grevena-Kozani, 1995  

14.1  What happened before and immediately after the earthquake

As explained in Chapter 12, a conference was held at the Royal Society of London on 
11−12 May 1995. The following day, May 13, Varotsos and I were returning to Greece to-
gether with the Japanese Professors Uyeda and Nagao. During the flight, a 6.6 earthquake 
occurred in the area between Grevena and Kozani in northern Greece at 11:47 local time. 
Our co-workers in Greece were aware of the prediction we had sent and which Varotsos 
reported during his speech at the London Conference (see Chapter 12). Because our co-
workers knew our flight they made a call to the airline, which alerted a flight attendant who 
brought us a note that “an earthquake of magnitude 6.6 had taken place in the Kozani area 
in northern Greece”. We “rejoiced” to hear of our success, but please do not misunderstand 
the word “rejoiced”; as researchers we were glad that our prediction was correct, but of 
course, our minds were on whether the earthquake had tragic consequences. Upon arriving 
at the airport we immediately called the relevant officials who said that only property dam-
age had been reported, and we were relieved to get this news.

This earthquake was a surprise to seismologists, because the area was classified as aseis-
mic. No comparable earthquakes had occurred for more than 1000 years, and almost all the 
press wrote on that subject. For example, see the Sunday newspapers Eleftherotypia and 
Kathimerini of 14 May.

The first newspaper, Eleftherotypia, published a leader entitled “Surprise for the seis-
mologists”, and wrote: “The occurrence of the 6.6 earthquake that hit Kozani yesterday 
was a surprise for the seismological chronicle of that region. It was the shock that literally 
took us by surprise ... declared yesterday.” The same newspaper just below this, with the 
subtitle “25 injured and hundreds of homes damaged, the worst disaster since the outbreak 
of the Enceladus in Kozani” continued: “A thousand years after, the Enceladus visited… 
again ... with a 6.6 earthquake versus 6.0 in Richter in 896 A.D., which was the last time 
there was a major earthquake in the region.” 
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Figure 14.1 The preseismic electric signals (SES activity) at Ioannina station on 18 April 1995, 
recorded at dipoles of various orientations and lengths L. Taken from Varotsos (2005). Copyright 
(2005), with permission from TerraPub.

The second newspaper, Kathimerini, entitled “Fear and panic of 6.6 Richter scale” and 
subtitled “Damages in Grevena, Ptolemais, Kozani and Larisa” wrote: “The earthquake 
yesterday surprised the scientists as the area Kozani was characterized without a seismic 
past. The existing historical evidence suggests that the only earthquake that resulted from 
this focus occurred in 856 A.D. and had a magnitude of 6 on the Richter scale. Ever since 
then the earthquake had been silent, and until yesterday Kozani was not recorded on seis-
mic maps.”

VAN had recorded preseismic signals (SES activities) at the Ioannina station (IOA) on 
18 and 19 April 1995 (a photocopy of the signals on April 18 is shown in Figure 14.1). 
Then it was one of only four stations that the VAN team had in the entire country, and the 
closest to the area devastated by the earthquake. 

After studying the signals, on 27 April 1995 Varotsos sent a brief statement to the State 
(meaning the Minister and the Deputy Minister of Public Works and Environment) and 
to various institutes abroad. The article related to the assessment of an expected 6.0 class 
earthquake with two alternative solutions for the epicenter (unknown exactly as a result 
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of the absence of other stations in the area). One was in western Greece (200 km west of 
Athens) and the other a few tens of kilometers near Ioannina station. After further study, we 
designated the most likely area for the second region, which was a few tens of kilom-
eters from Ioannina (see the map in Figure 14.2) and sent a second message on 30 April 
1995. In addition, a time-chart was attached, indicating what was likely to follow in this 
case. This time-chart had been constructed on the basis of our experience from the destruc-
tive earthquakes at Killini-Vartholomio in 1988 (top right in Figure 14.2) and showed that 
the first earthquake (near Killini) occurred during the fourth week after the registration of 
the preseismic SES activity as described in Chapter 6. 

The map attached to the prediction showed the two possible epicenters, but I now add 
– for the reader’s convenience – a red asterisk showing the final epicenter of the earthquake 
that occurred on 13 May 1995 near Kozani. Note that the earthquake actually occurred 
closer to the possible epicenter that was given in the prediction as being the most likely, 
namely about 80 to 100 km from it. The magnitude of the earthquake was 6.6, which is 
larger by 0.6 than that predicted. This is in agreement with the experimental results, show-

14.1  What happened before and immediately after the earthquake

Figure 14.2 The prediction sent on 30 April 1995 to the State (the Minister and Deputy Minister 
of Public Works and Environment) as well as to several research institutes abroad. (a) The text of 
the prediction; (b) the time-chart; and, finally (bottom right), the two green spotlights on the map 
showed the two possible epicenters (it was clear from the text that the northern was more likely). The 
prediction had an extra page with copies of the recorded signals (shown in Figure 14.1). Taken from 
Varotsos (2005). Copyright (2005), with permission from TerraPub.

(a) (b)
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ing that if the actual earthquake lies at a distance somewhat further than that estimated from 
the recording station, the final magnitude of the earthquake is slightly more than that pre-
dicted (as described in Sections 3.5 and 5.2). However, the difference is within the experi-
mental error of 0.7 explained in Sections 3.6 and 12.2. Finally, as far as the earthquake oc-
currence time is concerned, since the preseismic signals were recorded on 18 and 19 April 
and the earthquake occurred on 13 May, that is during the fourth week after the recording 
of the SES activities, and thus it is in good agreement with the predicted time-chart. This is 
the typical behaviour of what happens after an SES activity as I explained in Section 3.5. 
In other words, the deviations of the three parameters (magnitude, epicentral region and 
time) were well within the internationally accepted limits for qualifying it as a successful 
prediction, especially when taking into account that no such earthquake had occurred in 
this region for more than 1000 years. This was also pointed out by Professor Kanamori in 
his article in the Proceedings of the Conference of the Royal Society of London.

Upon its receipt, the Ministry sent the prediction, urgently to the EPPO, as stated in an 
official letter from the Deputy Minister Mr K. Geitonas to Varotsos on 3 May 1995. 

14.2 What the international scientific community said after the 
earthquake

Recall that, as explained in Section 12.1, the 30 April forecast was also sent to the Chair-
man of the Conference at the Royal Society of London, Sir James Lighthill, which he 
describes in the last article of the Proceedings of the Conference. Two days after the 6.6 
earthquake of 13 May (and only three days after the Conference ended on 12 May 1995), 
Sir James Lighthill wrote the following letter to Varotsos: 

Dear Professor Varotsos

I would like emphatically to confirm that I was one of those who received by FAX on 1 May, 
1995, the three page paper (dated 30 April 1995) “Recent Seismic Electric Signal Activities in 
Greece” by P. Varotsos and M. Lazaridou. This was a very striking paper because of the SES 
[seismic electric signals] activity of large amplitude observed at Ioannina station around 07:00 
on 19 April, 1995 (and following earlier bursts as described in the paper).

The discussion in your paper predicted that either one out of a pair of two possible alterna-
tive high-magnitude earthquakes was likely to occur in the near future. The second out of this 
described pair of two possible alternatives (the one near the Ioannina station itself) can be rec-
ognized as very close to what actually emerged in the severe earthquake on the morning of 13 
May, 1995. Moreover, the paper explicitly recognized this alternative as the one which “seems 
more compatible with the experimental fact.”

Please do not hesitate to use this confirmatory letter in any way that may seem appropriate to 
you.

With my warmest regards,
Yours sincerely, 
Sir James Lighthill 
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The next day (Tuesday, 16 May 1995), the newspaper Eleftherotypia published an aticle 
under the headline “International VAN Shaking: Forecast: Impressed 3 famous seismolo-
gists” and subtitled: “But we did not get an alert about Grevena, say government officials.” 
This front page article reported: “A British and a Japanese world-class seismologist as well 
as Professor of Uppsala Kulhanek, known for the 7 Richter earthquake in 1981, yesterday 
acknowledged the usefulness of VAN and revealed that they had been informed by Varot-
sos on April 30 about the 6.6 earthquake. The Ministry denies having been informed about 
the earthquake at Grevena.” 

On the same day the newspaper published a two-page article (pages 20 and 21) entitled 
“International support for Varotsos” with a heading: “Foreign scientists admit that they had 
been informed of the impending earthquake. Government: We were not advised for the 
region of Grevena”. This article presents the statements of three distinguished professors, 
namely the British Professor Sir James Lighthill and the Japanese Professor Seiya Uyeda in 
their response to the BBC in London, and Ota Kulhanek, the Director of the Seismological 
Institute of Uppsala Professor to the Greek media.

This article began as follows: 

International shaking in seismic things has been caused by VAN research after the statements 
of Professors from abroad who admit that they received a prediction from Professor Varotsos 
... However, the issue tends to have a major dimension, because the Secretary of State for the 
Environment and the EPPO President say that they never received warning of an imminent 
earthquake in this region. With the issue now shifting from the prediction to the accuracy of 
the prediction of the area and the practical effects, the function of VAN becomes of special 
importance in view also of the statement of Professor Kulhanek who considers that the VAN 
prediction has been confirmed with the occurrence of the 6.6 earthquake. Positive opinion for 
the VAN prediction was also expressed by the Japanese Professor Seiya Uyeda who is already 
in Greece to discuss the prospect of future cooperation. 

And the correspondent of the newspaper in London wrote:

Two prestigious foreign scientists, one British and one from Japan, say that the VAN team had 
predicted the earthquake of May 13 in northern Greece on April 30 and had informed them. 
And according to the British Professor, Sir James Lighthill, the international scientific com-
munity is close to accepting VAN as a reliable method of forecasting earthquakes….

Sir James Lighthill, Professor at University College London and member of the Royal Society, 
is the president of the Special Committee of the “International Decade for Natural Disaster 
Reduction”. The United Nations described the 1990s as the decade to reduce natural disasters 
worldwide and the International Council of Scientific Unions (ICSU) appointed the Commit-
tee which is chaired by Professor Lighthill. Under his chairmanship a scientific meeting on “A 
Critical Review of VAN” was held last week − 11 and 12 May − in London.

Speaking on the Greek service of the BBC, Professor Lighthill after stating that “it greatly 
impressed us all that the large earthquake in Greece on May 13, a day after the meeting, 
had been clearly predicted by the VAN team” [as mentioned in Section 12.1], continued as 
follows:

“Yes, exactly, I had been informed personally. A scientific article came to my office by FAX 
dated April 30, written by Mr. Varotsos and Mrs. Lazaridou. I received this very impressive 

14.2 What the international scientific community said after the earthquake
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article the next day on 1 May. It consisted of 3 pages and referred to a series of seismic electric 
signals that had been recorded at the Ioannina station at 07:00 on April 19. They were preceded 
by other signals also referred to in the article. Then the article made a specific prediction and 
said an earthquake of high intensity would take place in the near future an earthquake of high 
intensity and that there were two alternatives as to where the earthquake would happen. The 
second alternative referred to the possibility of a major earthquake near Ioannina. And this 
prediction is considered to be very close to the earthquake that actually occurred on the 
morning of May 13

Professor Lighthill told the BBC that he was satisfied that the forecast was accurate and contin-
ued: “It’s very interesting that in this case, the article acknowledged that the second alternative 
prediction was more likely to be verified. I think this is a very important prediction that adds 
to other predictions that have been published by Varotsos and his colleagues in recent years.”

The journalists then asked Professor Lighthill whether he knew that information had been 
made available to the Greek Government. He answered: “I cannot tell you this, but I think that 
it would have been made available to the Government. As far as I know, the VAN team sends 
all its predictions to the Greek Government. But I cannot prove it. What I can prove is that 
I personally received the forecast on May 1 and I was one among many scientists who also 
received it at that time.”

The reporter continued as follows: 

“The Japanese Professor of Geophysics at the University of Tokai, Seiya Uyeda, who was 
present at the closed meeting in London, told the BBC: “At the meeting in London in the same 
room were supporters and opponents of the VAN method, but also scientists with neutral opin-
ions. I am from the supporters of the method and I am satisfied with the results of the meeting. 
The neutral participants seemed convinced that the VAN method works.”

Professor Uyeda said the VAN team had informed him about the occurrence of the May 13 
earthquake fifteen days before hand.

In the same two-page publication is an article subtitled “Additional confirmation from the 
Professor at Uppsala”, where it is written:

Professor Kulhanek added another positive opinion for the VAN operation to those presented 
by other foreign scientists. The famous scientist of the seismological Institute of Uppsala told 
the television station ‘ANTENNA’ that on April 30 he received a FAX from Varotsos in which 
reference was made to an expected earthquake measuring around 6.0 on the Richter scale and 
with an epicenter close to Ioannina, which, according to his opinion, occurred on Saturday 
[that is May 13]. 

In the aforementioned interview with the BBC, the two distinguished professors, James 
Lighthill and Seiya Uyeda, were also asked to answer the following question [I present the 
translation as given by the newspaper Eleftherotypia on 16 May]:

− “If indeed the VAN method is an effective method of forecasting earthquakes, what are 
the practical consequences? What would one expect Governments to do?” Professor Lighthill 
replied:
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“The first thing is to warn the population who will need special training in how to react to the 
danger. People should sleep in places where there they will not be in danger if buildings col-
lapse. Industries should also be warned, especially the factories where there is risk of fire and 
other hazards after an earthquake.

We know very well what to do when there are warnings for hurricanes and storms and we could 
do the same for earthquakes if we had really reliable estimates. The example of the VAN 
prediction for the earthquake of May 13 is encouraging.”

Professor Uyeda replied:

“It is a good question. It is the job of Government to take action when it receives such informa-
tion and I believe that the Greek Government should have taken countermeasures in this case. 
They need to warn people close to the expected epicenter in a way that would cause the least 
possible panic.”

14.2 What the international scientific community said after the earthquake



15  Disastrous earthquake at Eratini-Egion, 
June 1995 

15.1  The earthquake and its prediction

At 03:14 am on 15 June 1995, a devastating earthquake occurred in Central Greece, in the 
region of Eratini (almost opposite to the town of Egion, which is why this event is called 
the Eratini-Egion earthquake), which shook half of Greece and was also strongly felt at 
Athens. The earthquake, which was eventually announced by the U.S. Geological Survey 
(USGS) to have a magnitude of Mw = 6.5, caused widespread destruction, as well as the 
deaths of 25 people due to the collapse of a building and a hotel in the Egion area.

On the following day, Friday 16 June 1995, the international public became aware for 
the first time that the earthquake had been predicted by the VAN team. The UK broadsheet, 
The Times, ran an article with the leader: “Athens, Physics Professor predicted disaster at 
Greek resort which killed tourists”, and main title: “17 die after warnings of quake are ridi-
culed”. This article began as follows: “An earthquake in Greece, which left at least 17 dead 
and tens of thousands living outdoors yesterday, was predicted last month by an Athens 
physics professor who is locked in a bitter dispute with Greek seismologists.” 

The second paragraph read: “But as rescue workers tore at mounds of rubble in stifling 
heat to free people trapped in the debris of the quake, it emerged that the warning was 
relayed to London, because of the hostility from Greek authorities.” In particular, the final 
three paragraphs of the article read: 

The frantic efforts were marked by the revelation that Professor Panayiotis Varotsos, of Athens 
University, has predicted several earthquakes, including yesterday’s. But his work has drawn 
fury from Greek seismologists, who prefer traditional methods.

Professor Varotsos passed his prediction of yesterday’s quake to Sir James Lighthill, the distin-
guished mathematician and former Provost of University College London. Professor Varotsos 
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maintains that electrical signals are emitted one to four weeks before an earthquake and he uses 
them in the predictions.

Yesterday Sir James Lighthill said: “We all knew of this prediction made in May ... There is no 
doubt that he expected this [the earthquake].” 

The next day (17 June 1995) the Greek media referred extensively to the article in The 
Times, as well as to the statements by Sir James Lighthill to the BBC. For example, the 
headline of the newspaper Ethnos of 17 June read: “BEHOLD THE PREDICTION” and 
the leader “The VAN station at Volos recorded the Egion earthquake”. 

The newspaper wrote in more detail: “The VAN station at Volos on 19 May captured 
the electromagnetic signals which led Varotsos’ team to the prediction of the earthquake at 
Egion and particularly with excellent precision as to the date that it occurred. This shock-
ing documentary was presented to the ETHNOS by the distinguished British professor 
Sir James Lighthill, who was one of the recipients of the scientific warning from Professor 
Varotsos.”

I now describe what happened before the earthquake. The previous September, an ex-
perimental station had been installed in the region of Volos, with the assistance of the May-
or of Nea Ionia-Volos. At that station (VOL, see Figure 3.2) we recorded strong preseismic 
electric signals on 30 April 1995. The difficulty in analyzing these signals was huge, since 
the station had not yet been calibrated; that is, we did not have any experience from previ-
ous earthquakes to predict the precise magnitude of the upcoming earthquake based on the 
amplitude of the electric signals which we now recorded at that station. A second major 
difficulty was that we were not yet aware of the “selectivity map” of this station (see Sec-
tions 3.4 and 3.5), which meant from what seismic areas the new station could “capture” 
preseismic electric signals. Finally, the other stations in the area were still closed (see Sec-
tions 3.2 and 7.2). It took over two weeks to overcome some of these difficulties, as will be 
explained below, and on 19 May we were absolutely convinced that these new preseismic 
signals SES corresponded to a new impending major earthquake (with a magnitude of 
about 6.6), which would occur in an area different from that of Grevena-Kozani, where 
days before (i.e., on 13 May 1995) there had been an earthquake of magnitude 6.6. Our 
study led to a prediction text dated 19 May 1995 that was sent on 20 May 1995 to the State 
as well as to several research institutes in Europe, the USA and Japan. It was accompanied 
by the map shown in Figure 15.1 which was used to estimate the potential epicentral area 
by means of the procedure described in the text (see below).  

I would like to emphasize that a handwritten cover letter was also sent to the State in 
which Varotsos summarized the content of the prediction and intentionally drew the atten-
tion of all the political leadership to “the criticality of the situation” and that “this scien-
tific information indicated a new major earthquake elsewhere” (meaning in a different 
area from the Grevena-Kozani region which was seismically active at that time). 

Let us now see the additional information which was contained in the text and the map 
of the prediction. Because the shape and amplitude of these preseismic electric signals 
SES were similar to those of the signals recorded at Ioannina (IOA) station before the 6.6 
earthquake in Grevena-Kozani region but were being recorded only at VOL, we concluded 
that the impending earthquake would be of similar magnitude, namely about 6.6, but in an 
epicentral region different from that of the Grevena-Kozani (shown with an asterisk in Fig-
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Figure 15.1 The map on the basis of which we estimated the epicentral region of the impending 
earthquake. It was attached to the prediction text “(published in page 64 of the proceedings of the 
Royal Society meeting, see Figure 12.1) that was sent to the State and to several research institutes 
abroad. 

15.1  The earthquake and its prediction

Selectivity maps of the stations ASS and IOA. The sites of 
the other Greek stations are also shown. The areas a, b and 
c correspond to station ASS. The large hatched area is the 
the selectivity map of station IOA and includes seismic areas 
from which the SES are collected either at station IOA alone 
or at station PIR as well.

The asterisk shows the epicentre of 6.6 EQ of May 13, 1995 
indicating that the selectivity map of IOA extends up to that 
area (this epicentre was not activated before).
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ure 15.1). To assess the potential epicentral area of the impending earthquake, we thought 
as follows: Remove from the possible area those regions that gave signals to the other sta-
tions operating at that time but did not record preseismic signals (recall that apart from the 
new VOL station, the following four were operating: KER, PIR, ASS and IOA, see Section 
3.2 and Figure 3.2). Thus, we concluded that the impending earthquake wοuld happen 
in the remaining part of continental Greece after excluding the following areas: 

(i) The region around Volos city (Thessalia) because, although the signals were recorded 
at VOL, their properties revealed that they originated from a remote source in respect to 
that station (meaning from a distance greater than 120 km, as explained below).

(ii) The regions in the shaded area to the left of the map in Figure 15.1 (because the pre- 
seismic signals were not recorded at IOA and PIR stations). 

(iii) The wide area resulting from the combination of regions “a”, “b” and “c” of Figure 
15.1 (because the signals were not recorded at the ASS station).

(iv) The region around Athens as well as the Peloponnese (since the preseismic signals 
were not recorded at KER station). 

The text explicitly states that it cannot exclude as a candidate epicentral area, the one that 
adjoins the station Gorgopotamos (GOR) see Figure 3.1 – which was unfortunately closed 
because EPPO had cut our telephone lines (see Section 7.2) – and specifically the area 
south of that station since the area to the north had been excluded in view of argument (i). 
Indeed, the epicenter of the earthquake of 15 June, as announced by the U.S. Geological 
Survey, was in the Eratini region which is just 40−50 kilometers to the south of GOR sta-
tion. In other words, both the magnitude (6.5) and the epicentral region of the earthquake 
at Eratini-Egion were entirely consistent with our estimates in the prediction text. Finally,  
for the third aspect of the forecasting − that is, the timing of the impending earthquake − the 
last line of the prediction text indicates a specific time-chart since it states that “The time 
evolution might follow the time-chart of Figure 22 of Varotsos and his colleagues’ article 
in 1993”, which showed the evolution of the earthquakes in the Killini-Vartholomio case 
in 1988 after the SES recording (see Chapter 6). For the convenience of the reader, this 
time-chart is shown at the top of Figure 15.2, while at the bottom of figure is shown the 
evolution of the earthquakes in Eratini-Egion. (Note that the two intermediate time-charts 
in Figure 15.2 refer to the earthquakes at Chalkidiki of 4 May 1995 and at Grevena-Kozani 
on 13 May 1995, that I described in Chapters 13 and 14, respectively). 

A comparison of the two time-charts reveals a striking similarity between these two 
cases (note that this behaviour is not followed in all cases, as is explained in Chapter 18). 
Concerning this similarity, in the FAX sent to Professors Uyeda, Nagao and Sir James 
Lighthill immediately after the earthquake occurred (at that time it was announced that the 
magnitude was 6.2, while the final magnitude was 6.5), Varotsos wrote 

Today at 03:15 local time (that is 00:15 GMT) an earthquake of magnitude 6.2 actually oc-
curred a few tens of kilometers south of GOR [Gorgopotamos station]. As I wrote to you 
yesterday, today was the probable (?) date for its occurrence, according to the time-chart men-
tioned in the prediction. (There was damage but the authorities reacted immediately as [I think] 
they were prepared due to our prediction.)
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Figure 15.2 (Top) The time-chart of the earthquakes in Killini (22 September 1988) and Vartholomio 
(15 and 16 October 1988) is shown after the recording of the SES activity on 31 August 1988. 
(Bottom) The evolution of the earthquakes that occurred in Eratini-Egion (28 May and 15 June 1995) 
after the recording of the SES activity on 30 April 1995. The similarity of these two time-charts is 
evident.

15.1  The earthquake and its prediction
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This is the largest earthquake (after that of May 13, 1995) to have occurred in Greece during 
the last 13 years.

It is not good, is it? It is really astonishing that again the time-chart of the SES activity 
worked so well.

Mary joins me in sending to you our fondest wishes

Panayiotis 

As is evident from the above letter, we were following closely the evolution of the time-
chart and this is why, one day before the earthquake, we reminded the recipients of our 
prediction that “Tomorrow is the most probable date”. Of course, having received our pre-
diction, the recipients knew the date of the recording of the SES activity and, hence, once 
they also knew the time-chart of the prediction they could carefully follow for themselves 
the overall evolution of the phenomenon.

In response to Varotsos’ letter, Professor Sir James Lighthill, after a few hours, sent the 
following letter: 

Dear Professor Varotsos

Thank you very much indeed for your communication about last night’s earthquake at Egion, 
and about its close relationship to the prediction you issued on 19 May after the strong SES 
activity which was recorded at your relatively new VOL station on 30 April. Once again, I 
emphatically acknowledge that I was one of those who received the forecast which you issued 
on 19 May and that the occurrence of last night’s earthquake appears wholly in accord 
with the terms of that prediction.

With warmest good wishes

Yours sincerely 

Sir James Lighthill 

The above letter from the distinguished professor explains how the international media (for 
example, The Times of London, the BBC, etc.) were informed immediately of exactly what 
had happened regarding the VAN team’s prediction. And so the Greek public learned later 
from these reports from abroad what the Greek authorities had known before the earth-
quake. Certainly after these reports, the Greek media contacted other international research 
institutes, which simply confirmed that they had also received the prediction from the VAN 
team. For example, on 17 June 1995, Ethnos, in an article entitled “They knew about the 
earthquake” (page 13), wrote the following:

This issue has been addressed by the international press. Indeed, the British newspaper THE 
TIMES characteristically stated that the earthquake had been predicted by Varotsos and added 
that the hostility from the Greek authorities towards the VAN method had led the Greek scien-
tist to transfer his warning to London. Dr Ronald Arvidsson from the Seismological Institute of 
Uppsala also confirmed that Mr. Varotsos had sent a prediction about the earthquake. 
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15.2  What countermeasures did the State take after  
receiving the prediction?

Regarding the FAX sent to research institutes abroad immediately after the earthquake, 
(see Section 15.1) Varotsos wrote: “There was damage but the authorities reacted imme-
diately as [I think] they were prepared due to our prediction.” (At that moment, as already 
mentioned, Varotsos did not know that 25 people had died.) You may wonder, therefore, 
whether the information (about preparedness) was based on some official information from 
the State or merely his own assessment. The first should be categorically ruled out, because 
nobody ever influenced him and he would never be pressurized into presenting someone 
else’s views. Moreover, The Times of London, a newspaper known for its credibility, one 
day after the earthquake presented a picture of the Greek authorities’ hostility to VAN (see 
also the newspaper Ethnos on 17 June) which is a completely different picture from the 
one that Varotsos conveyed, in good faith, to the researchers abroad. Of course, in writing 
this, The Times had carefully collected their information. The only certainty is that, despite 
the critical situation that Varotsos had emphasized in his letter of 20 May to the Minister, 
a warning to the population about the upcoming earthquake was never transmitted directly 
from the State. What seems most likely is that the State put the authorities on alert, but in 
what area is not yet clear from the information available, which I will quote below. So I 
describe the events of those days. 

Just three days after sending the prediction, Varotsos received an urgent request from 
the Office of the Prime Minister of Japan to participate in a three day forum to be held 1−3 
June 1995. Specifically, the invitation reads: 

Dear Professor Varotsos

It is my great pleasure to invite you to participate in the Forum for Earthquake Prediction and 
Disaster Prevention Technology to be held at Hamamatsu-city in Shizuoka Prefecture, Japan.

The Forum will run from June 1 to June 3 and consist of a series of discussions that we believe 
will help to build a better understanding of earthquake prediction and disaster prevention 
technology. Part of the Forum will include a guided tour of the Institution for Disaster Preven-
tion in Shizuoka Prefecture. This is scheduled for June 1.1

I have attached a detailed schedule of the Forum. Please do not hesitate to let me know if you 
have any questions or comments.

We look forward to seeing you in Hamamatsu city

Sincerely yours

Kazuki Okimura

Director General 

Research and Development bureau, Science and Technology Agency. 

1 The Japanese scientists are afraid that this area, including that of Tokyo, will be affected by a 
future large earthquake of magnitude about 8.0 to 8.5.

15.2  What countermeasures did the State take after receiving the prediction?
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Varotsos accepted this honorary invitation and we left for Japan on 30 May. We returned to 
Greece on 8 June, because the discussions with the Japanese scientists lasted longer than 
the original programme. The results of these discussions appeared in the publication of the 
prestigious international journal Nature on 22 June 1995 (Volume 375, page 617), entitled: 
“Japan jumps on board the VAN wagon”. 

Authoritative information was provided in this publication on the decision by the Min-
istry of Education, Science and Culture and of the Japan Meteorological Agency to fund 
the installation of VAN stations, both in Kobe (where on 17 January 1995 a devastating 
earthquake of magnitude around 7.3 caused several thousand deaths; see also the Appen-
dix and in particular Section A.4) and in other areas of Japan. I take the opportunity to 
categorically point out here that Varotsos never expected to receive any money for such an 
installation in Japan.

Let us now go back to what was going on in Greece: During the week which had elapsed 
from the receipt of our prediction by the State (20 May 1995) until our departure for Ja-
pan, EPPO’s officials actually contacted Varotsos, asking for clarification about the predic-
tion. Varotsos insisted on the accuracy of the scientific data and also explained that further 
details about the forthcoming large earthquake could not be submitted because the vast 
majority of the VAN stations (i.e., 13 out of 18 stations) were closed during the recording 
of the preseismic signals SES on 30 April 1995 (due to the shortage of telephone lines for 
data transmission, see Sections 3.2 and 7.2). But two days before our departure for Japan, 
specifically on 28 May 1995, the media began to publish “information” that a major earth-
quake was imminent once again in Greece. We realized that our forecast, sent to the State a 
few days before (on May 20, 1995), had leaked. We were very surprised, however, because 
these publications reported that the State was taking countermeasures possibly in the area 
of Thessalia, which was a region that had been explicitly excluded from our prediction (see 
point (i) in the prediction text, to which I will return).

An article in the newspaper Paron on 28 May 1995 (by M. Kouris) said: “Strong con-
cern about an imminent earthquake in Thessalia prevails among seismologists, as there are 
signals that faults in that area are becoming active. Already, according to reliable informa-
tion, the government has been told by seismologists (whether belonging to the VAN team 
or not), of impending action. And subtly the government agencies have been on alert to 
avoid creating panic in the population. The fears of scientists are based mainly on the fact 
that due to the activation of the fault in Grevena there is likely to be similar activations in 
Thessalia.”

The following day, Varotsos contacted the State, giving the addresses of the Japanese 
services through which Greek officials could reach us, if necessary, during our stay in Ja-
pan. Moreover, Varotsos expressed his strong surprise that the information published in the 
newspapers talked about an impending earthquake in Thessalia and repeated once again 
his insistence on the accuracy of the information mentioned in the forecast. Specifically, 
he insisted on point (i) of the prediction text which states verbatim the following: “(i) The 
two long dipoles installed at VOL (with lengths 22 kilometers and 5 kilometers) show com-
parable ΔV / L values, thus indicating a non nearby source (and hence the neighbouring 
area of VOL should be excluded).” This meant that the source of the signal (that is, the 
focal volume of the impending earthquake) should be distant from the VOL area – where 
electric signals were recorded – that is, at a distance five to six times greater than the 22 
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kilometer length of the longer dipole. Hence, the future epicenter should be placed at a 
distance greater than about 120 kilometers from VOL. This, coupled with the fact that the 
area around Grevena (where there had been a previously activated fault) was also expressly 
excluded from the VAN prediction, meant that in no way could one conclude that the 
earthquake would be in Thessalia. Varotsos made it very clear to EPPO’s officials, but 
got the impression that the State, after receipt of our own prediction, had also asked the 
opinions of some seismologists who expressed a different opinion on the most probable 
area to become active. Unfortunately, this was the case as will become clear from the 
evidence presented below.

The information mentioned in the newspaper Paron, is strikingly similar to a statement 
made by an official of EPPO after the earthquake, reported in the journal Nature (1995, 
Volume 377, page 375). Specifically, this article focused on what happened before the 
Eratini-Egion earthquake and after the receipt of the VAN prediction: “... [The EPPO 
official] claims that they had taken precautionary measures, which were based only partly 
on Varotsos’ advice, and so were ultimately not accurate.” In addition, the journal pub-
lished the following statement of the EPPO official: “After the May earthquake [Grevena], 
I consulted several colleagues, including Varotsos, and decided to alert emergency services 
in the Thessalia area in central Greece to prepare for a possible earthquake in June. It is not 
my fault that the earthquake took place 100 km to the south”.

Unfortunately, the EPPO official does not state the precise scientific justification of the 
“several [anonymous] colleagues” who eventually convinced him to take countermeasures 
in Thessalia, an area which, as explained above, was explicitly excluded from the VAN 
prediction text on the basis of the electrical measurements, whereas it was written expressly 
in point (iv) of the VAN prediction that “GOR immediate vicinity cannot be excluded”, 
and thus this was likely to be the epicentral area of the impending earthquake. (It should 
be remembered that, ultimately, the earthquake’s epicenter was near Eratini which is 
only a few tens of kilometers to the south of GOR station). We never officially learned 
why the State reached such a decision and Varotsos felt very embittered, because as a 
result there were many dead. That was the main reason why Varotsos spoke to the TV 
journalist M. Triantafillopoulos on 18 June 1995, three days after the earthquake, where 
he presented to the public all the information sent to the State, and never spoke again to 
the media. However, after 2006 and advances in technology, Varotsos decided that, rather 
than being sent confidentially to the State, all the information gathered by the VAN team 
on a forthcoming major earthquake should be posted on scientific sites of prestigious 
international institutions which are freely accessible via the Internet to everyone, including 
of course the State. This method ensured that what happened before the Eratini-Egion 
earthquake could never be repeated, namely that in the future a Government official could 
not take countermeasures in an area that had been ruled out from the prediction text rather 
than an area designated by it.

15.2  What countermeasures did the State take after receiving the prediction?
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On 7 April 1995, the Alexander S. Onassis Public Benefit Foundation announced its pres-
tigious awards. One out of the four award-winning people was Varotsos. The ceremony 
was to take place on 11 July on Pnyx Hill.

The next day (8 April 1995), almost all of the press addressed the issue with compre-
hensive articles. I present here the leaders from some of the newspapers. As an example, 
I present the newspaper Kathimerini with a report entitled “With courage the awards” and 
subtitled “Support and consideration for International Relations, Culture and the Environ-
ment”, in which we read:

There is an invisible thread that connects the people who were honoured this year with Onassis 
International Prizes. All four still work and are active members of society by promoting basic 
considerations of humanity. According to Stelios Papadimitriou, the president of the Onassis 
Foundation, and member of the committee for International Awards, Boutros Boutros Ghali 
[General Secretary of United Nations], Jacqueline de Romilly, Yorg Imperger and Panayiotis 
Varotsos, are personalities who unequivocally offer so much to International Relations, Cul-
ture and Environment, sectors that make up the essentials of life and thought... 

The last paragraph of this publication read:

“Onassis Prizes should not lag behind,” said Mr. Papadimitriou during yesterday’s official 
announcement to the press ...“to reward a posteriori, after the prior “decorations” of other 
organizations and institutions. They must be innovative and rush to take the risk and respon-
sibility.” The selection of the prize winners from 400 proposed candidates was the result of 
the painstaking and laborious work of the committee comprising fifteen members (among 
them, Hel. Glykatzi Ahrweiler, N. Goulandris A. Delivorrias, G. Vlachos, G. Babiniotis, John 
Brademas, etc.) ...  

Also on 8 April 1995, Kathimerini’s “Notebook” column, under the heading “Announce-
ment of the Onassis Awards − for the publicity and the complimentarity of Greece interna-
tionally”, began as follows:
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Aristotle Onassis would have been very happy to know who had been awarded the Onassis In-
ternational Prizes and why they received them, and especially for the heat of the applause from 
the representatives of the press and the media on yesterday’s announcement … An Egyptian, a 
French woman, an Australian and a Greek, whose names are already known around the world 
for what they have given to humanity… 

The newspaper Eleftherotypia of 8 April 1995 carried statements from the winners. Varot-
sos’ full text is as follows:

I thank deeply the Committee of International Awards and the Board of the Onassis Foundation 
for their decision, which honours greatly my country, my colleagues and me.

To believe that man can tame natural forces, such as those caused by earthquakes, constitutes 
arrogance. The effort, however, at specifying when and where the devastating effects will 
occur is not an exaggeration, given that these forces must obey the laws of nature. With this 
knowledge, we can reduce as much as possible, adverse influences on environment and cul-
tural heritage, primarily to safeguard the supreme good, namely human life.

Finally, it is my duty to point out that the Onassis Foundation was the first which supported the 
scientific evaluation of our research efforts in their most difficult turning point, by organizing 
an International Conference in 1990, inviting 30 distinguished experts from various countries. 
Similar initiatives have been taken, but later, by other institutions and international organiza-
tions such as the National Science Foundation (NSF) of the USA in 1992, the United Nations 
Scientific Committee for Natural Disaster Reduction in 1994 and the Royal Society of London 
in 1995. 

The awards ceremony was held on 11 July 1995 on Pnyx Hill in the presence of the Presi-
dent of the Republic, Kostis Stephanopoulos, the Prime Minister Andreas Papandreou and 
many other dignitaries (Figure 16.1). 

The ceremony began in the shadow of the Acropolis (Figure 16.2) with the following 
address by Stelios Papadimitriou, the President of the Foundation:

Excellency Mr. President of the Republic

Mr. Prime Minister

Ambassadors of foreign countries

Ladies and Gentlemen

Consistent with the will of its founder, Aristotle Onassis, the Foundation continues for the 15th 
time the award of the International Onassis Prize for International Understanding and Social 
Achievement, Culture and Environment, Awards that inextricably link each other.

You accepted with pleasure, Mr. President of the Republic, in continuing the tradition of your 
predecessors, to personally deliver the awards to the winners. Nevertheless, the biggest prize 
and the greatest value is the ceremony itself, which is now taking place in the shadow of the 
Acropolis. In particular in the same location, where for the first time in history met “City 
Church” and arose “Republic” with all that it implies for freedom, culture, isonomy, social 
solidarity and humanity and responsibility, but also for sacrifice, meritocracy, yearning for 
truth and self-esteem, things that are the essence of the Onassis International Prizes.
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Mr. President, allow me now to deliver a short rationale that led the selection committee and 
the Onassis Foundation to award the Prize to each of the honourees separately and let it be ‘the 
praise of the public and the Sophists, the hard and the priceless well done’. 

Here is presented the rationale for the selection of Varotsos, as delivered by the President 
of the Foundation during this ceremony.  

Brief rationale for Prof. Panayiotis Varotsos

The Selection Committee and the Onassis Foundation awards the Prize of Environment to Pro-
fessor of Physics at the University of Athens, Mr. Panayiotis Varotsos, recognizing his work 
in finding a scientific method of forecasting earthquakes, known by the name VAN (from the 
initials of himself, the Professor and Academician Mr. Kessar Alexopoulos and Dr. Constan-
tine Nomicos).

When in the environment in the broadest sense there is tremendous damage from the wrath of 
the infernal god of Enceladus, the successful prediction of earthquakes contributes decisively 
to protect human life and material goods. In addition, to protect the cultural heritage of hu-
manity by ensuring the responsible agencies react in time, in this way decreasing the adverse 
effects of hazardous earthquakes.

Figure 16.1 Shortly before the beginning of the Prize Ceremony: The President of the Hellenic 
Republic, Kostis Stephanopoulos (in the front), has arrived and everything is now ready for the 
opening. The four recipients of the honour (Boutros Boutros Ghali, Jacqueline de Romilly, Yorg 
Imperger and Panayiotis Varotsos) are sitting in the second row and behind them are the Mrs Ghali, 
Imperger and Lazaridou-Varotsos. 

16  The International Prize of the Onassis Foundation, 1995
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The scientific work of Prof. Panayiotis Varotsos and the practical applications in the prediction 
of earthquakes were recognized as the most important and pioneering not only by the largest 
international academic centers in different countries dealing with the prediction of earthquakes, 
but also by the Scientific and Technical Committee of the United Nations, as ‘a realistic hope 
and vital contribution to Natural Disaster Reduction’.

The Selection Committee and the Foundation, in awarding to Professor Panayiotis Varotsos the 
Environment Prize, primarily sought to support and actively encourage the good work and his 
pioneering scientific effort in this area which is so crucial for many countries and especially 
critical for our own country. 

Subsequently, Varotsos’ speech followed (Figure 16.2), which mainly focused on VAN. I 
present this speech below, since its content is useful to the reader. In summary, Varotsos de-
scribed how, in cooperation with Professor K. Alexopoulos, they had concluded from their 
study in Solid State Physics that before the fracture of a material a warning signal would be 
emitted, and how this conclusion was subsequently applied to the VAN method by measur-
ing the electric field of the Earth. He then tackled the question of how much accuracy may 
be required in practice from a researcher in the prediction of the epicenter of an impending 
earthquake. Finally, Varotsos clarified that the responsibility of the scientist involved in the 
prediction is to offer scientific information and data that can be properly used to defend 

Figure 16.2 Varotsos makes his speech during the Prizes Ceremony, in front of a large audience.
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society; it is the responsibility of the State, however, whether to take measures to minimize 
the effects of an impending disaster. In full, the speech read as follows:

Mr. President of the Republic, 
Mr. Prime Minister,
Ladies and Gentlemen,

I wish to express my deep gratitude to the Awards Commission and the Board of Directors of 
the Alexander S. Onassis Public Benefit Foundation for awarding me the “Onassis Interna-
tional Prize for the Environment” which constitutes a great honour for my country, my col-
laborators and me.

In previous years, the “Onassis International Prize for the Environment” was termed the” Del-
phi Prize”. This name, in addition to its ancient connotation, was very appropriate for an envi-
ronmental prize since in ancient Greece the “Oracle of Delphi” was closely associated with the 
Earth, the prediction of the future and earthquakes.

The Oracle was dedicated to mother Gaia (Earth), whom Aeschylus describes as the “chief 
seer”. Earth gave her place to another daughter, Themis, the goddess of justice, who was 
succeeded by another of Gaia’s children, the Titaness Phoebe from whom Apollo (Phoebus 
Apollo) finally took over the Oracle. [Apollo is one of the twelve Olympian deities in Greek 
mythology, god of light and the sun, truth and prophecy, poetry, arts and more]. The most 
significant event in the history of Delphi, however, was that the Apollo’s arrival was not peace-
ful, but gave rise to a harsh struggle for domination. The people celebrated his arrival with 
honours. The Oracle collapsed in 373 B.C. after a terrible earthquake and later they rebuilt it. 
Earthquakes continued to occur in later periods and the recent earthquake of Eratini [Chapter 
15], nearby, has tragically confirmed what our ancient ancestors had aptly observed, “where 
the Earth has trembled, it shall tremble again”. Not quite by accident, our research on short-
term earthquake prediction which has been going on for many years, is linked to these very 
words (Earth, prediction of the future, the quest for scientific truth, earthquake).

All the members of our VAN research team (which presently numbers more than 20 research-
ers, including Professor K. Alexopoulos and Dr. C. Nomicos) are physicists who come from 
a different discipline than that of conventional seismology. During 1970−1980, our research 
focused on the physics of solid materials. Let us recall at this point that the Earth’s crust, 
where earthquakes occur, is solid. In [crystalline] solids, the atoms (or ions) display a periodic 
arrangement (that is, like a huge auditorium with parallel rows of seats and a person in each 
seat). Our specific field of research that is quite new (being just around 40 years old) was the 
presence of two types of defects in this periodic configuration: point defects and linear defects. 
We can consider the first type like the few seats in the auditorium, which remain vacant. The 
others are the half rows of seats placed between the regular rows. The “vacancies” explain 
why the electric current can flow through an ionic solid, while the additional half rows play a 
primary role in the breaking of any solid.

After ten years of research, around 1980, we had arrived at the following conclusion (in col-
laboration with Professor and Academician K. Alexopoulos): when we start compressing a 
solid gradually, eventually it will break. However, some time before it breaks, because of the 
defects I mentioned before, it will emit an electric signal. This electric signal will give us early 
warning of the imminent breaking of the material.

16  The International Prize of the Onassis Foundation, 1995
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We therefore simply thought that something similar was happening in the case of earthquakes 
since an earthquake is nothing more than the breaking of rocks in Earth’s solid crust. In 1981, 
we started our field experiments to establish the existence of this electric signal before the 
earthquake. Since the laws of Physics always hold, there was no doubt in our minds that this 
precursor electric signal did in fact exist. The question that remained, however, was whether 
we could measure it, as it is very weak. Furthermore, this signal which precedes the earthquake 
is mixed with other signals, hundreds or thousands of times stronger, “flowing” on the Earth’s 
surface and caused by extraterrestrial factors (e.g., Sun-emitted particles which constantly in-
fluence the Earth’s magnetic field) or terrestrial factors (man-made sources). An additional 
difficulty was that this signal is transient, meaning that although it is emitted several days or 
weeks before the earthquake, its duration is small, maybe one minute, so you have to measure 
continuously and if during that critical minute your instruments are not in operation, there is 
no chance that the precursor will appear again.

Another fact that we have established experimentally is that not all the points on the Earth’s 
surface are suitable for detecting the preseismic electric signals; there are only a few “sen-
sitive” points that we have to identify, after prolonged experimentation and based on certain 
criteria. Usually, out of the ten points you are studying only one may turn out to be sensitive. 
This does not mean, however, that you can record at this point precursor signals from any 
seismic area, but only from some. In other words, any future focus of an earthquake is “con-
nected” only to a few “sensitive” points of the Earth’s surface, which, however, must have 
been pre-selected to allow the detection of a future warning signal. It is evident that the more 
pre-selected points you use to record the preseismic signal, the more accurate the determina-
tion of the epicenter and magnitude of the forthcoming earthquake is going to be. In any event, 
earthquake prediction means the ability to estimate beforehand and with relative accuracy the 
three parameters of the expected earthquake that is its magnitude and where and when it 
will occur.

The question is how much accuracy can we demand from a researcher in predicting the 
epicenter? I clarify that the epicenter (or more precisely the focus) is an ideal point, which 
simply indicates where fracturing (and/or sliding) will start which will then spread to a larger 
area. What is of practical interest however is the total zone undergoing rupture (which emits 
the preseismic signal, in accordance with the physics of the phenomenon) and not the exact 
point at which the rupture initiates. When the magnitude of an earthquake is greater, the larger 
is the finally ruptured zone. For example, in the case of a magnitude 8.0 earthquake, the 
ruptured zone will be approximately 200 kilometers long [or even longer, for example 300 
kilometers see in Section 23.3 the magnitude 8.0 earthquake in China in 2008] while damage 
will extend over an even wider area. In the case of the earthquake in Mexico in 1985, where 
there were about 10,000 dead, the location of the epicenter was at a distance of 300-500 kilom-
eters away from the city itself. In smaller 6.6−7.5 earthquakes, the length of the rupture zone 
is about 40-100 kilometers, but destruction can of course extend over a much wider area. Let 
us recall two examples from Greece: the 6.8 earthquake of 24 February 1981, whose epicenter 
was at the Alkyonides, also provoked damage in the Athens area that is at a distance of 60−80 
kilometers. In the case of the 6.6 earthquake of March 1957, whose epicenter was at the west-
ern coast of Pagasitikos bay, only half of the damage occurred in the prefecture of Magnesia 
and the other half in neighbouring areas.
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The above clearly shows that in major earthquakes there is absolutely no sense in demanding 
maximum accuracy (of say 10 to 30 kilometers) in the determination of the epicenter [or more 
precisely the focus], that is the “point” where fracturing (and/or sliding) starts. What is of 
practical value is to know beforehand the area where the ruptured zone of the future earthquake 
will be located, in order to take measures to achieve disaster reduction. It is therefore certain 
that almost 100 kilometers accuracy (our present accuracy range) in the determination of the 
epicenter is sufficient, for practical purposes, in major earthquakes of magnitude of the order 
of 6.5.

In summary, I would like to say that when we began our research, practically everybody was 
saying, “earthquake prediction is impossible”, while the United Nations Special Committee 
[that is the Committee SC-IDNDR, see Chapter 11] was insisting that “short-term earthquake 
prediction is not a realistic target”. Now, however, things have drastically changed; almost all 
experts agree today that such a thing is possible and any criticisms refer only to the need to 
improve accuracy. This knowledge could minimize the harmful effects for the environment in 
the wider sense, comprising human life and material and cultural goods.

The fact that earthquakes emit precursor electric signals is by now a scientific truth, which we 
try to understand and study in even greater depth. We shall be working in future in order to 
improve accuracy. This, however, does not mean that until we have achieved maximum results, 
society should remain inactive and fail to put to use any benefits that the present level of accu-
racy can offer. Consequently, society should gradually begin to adjust to this new situation, as 
rapidly as possible. This is also the spirit of the recommendation issued by the United Nations 
Special Scientific Committee for the International Decade for Natural Disaster Reduction (SC-
IDNDR Yokohama, Japan, 23–27 May 1994), which recognizes our method as a realistic hope 
and views the international work on this method as needing to be massively accelerated. In ad-
dition, this recommendation “encourages those responsible for public awareness programmes 
to find the optimum ways of using these reliable short- term prediction data, in order to achieve 
the greatest possible mitigation of earthquake disasters”.

My collaborators and I, in spite of our successes, often feel bitterness and frustration. Every 
time we predict a destructive earthquake, we feel like the soothsayer Calchas, if you allow 
me another reference to antiquity, when he had to listen to Agamemnon telling him. “You are 
a bearer of bad tidings! You have never anything pleasant to say to me. Your mind loves bad 
omens; you have never done or said anything good in your life!1” However, like Calchas, we 
do not enjoy predicting disaster, nor do we do it because some kind of morbid curiosity drives 
us. Unfortunately, earthquakes, like many other destructive natural phenomena, are a painful 
reality with which we have to contend. It is our duty as scientists not to ignore it. We prefer 
to be aware of it and believe that, eventually, our society will adjust to the idea that it is bet-
ter to know a scientific truth rather than ignore it. With knowledge, we can at least reduce the 
disastrous effects. There was a time when no one could predict the precise route, intensity and 
arrival time of destructive typhoons. Thanks to research, we can now predict all these things. 

1 Agamemnon, king of Mycenae, was the commander-in-chief of the Greeks in the Trojan War. 
Calchas prophesied that in order to gain a favourable wind to deploy the Greek ships mustered in 
Aulis (a port in Boeatia) on their way to Troy, Agamemnon would need to sacrifice his daughter, 
Iphigeneia. Agamemnon did it.

16  The International Prize of the Onassis Foundation, 1995
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Society has adjusted to this scientific truth. Today, vast areas are warned about a forthcoming 
typhoon and measures can be taken to limit the damage, and rescue operations organized if 
necessary. Tomorrow, science’s ability to predict various phenomena including earthquakes, 
will improve. The aim of scientists who work in this direction and study the environment is 
to give to humankind the scientific tools that it can use for its protection. There the work of 
the scientist ends and the work of the State begins. The environment and man in general will 
benefit in many ways from our close cooperation. It is precisely this kind of cooperation that 
we have offered and wish to continue to offer to our country with regard to the VAN method. 
Furthermore, our collaboration with other countries is developing at a fast rate. I am sure that 
whatever problems may arise will be solved in the end in a spirit of goodwill, just as I am sure 
that the method will be improved, wherever we are given the appropriate material resources, 
with the ultimate aim of protecting the greatest of all goods, human life.

The Onassis International Prize for the Environment, which is awarded to me today, represents 
a special honour for my collaborators and me. It brings encouragement to our work, which we 
shall pursue with the same zeal we have shown until now. May Apollo be our protector and may 
he ensure that our prognosis, whenever it is made, shall be well received by the Atreides.2 

On the day after the Onassis Prizes Ceremony, 12 July 1995, almost all the press raised the 
issue with several leaders, and published excerpts from the speeches of the President of the 
Onassis Foundation and the four recipients.

2  In Greek mythology, the word Atreides usually refers to one of the two sons, Agamemnon and 
Menelaus (who became kings of Mycenae and Sparta, respectively, and played a major role in the 
Trojan War) of Atreus who was a king of Mycenae, but it is sometimes used for his more distant 
descendants. Here, Varotsos used this word meaning those who occasionally have strength and 
govern.



17  Disastrous Athens earthquake, 1999

17.1  The preseismic signals recorded 

This 5.9 earthquake occurred at 14:56 local time (11:56 Greenwich Mean Time, GMT) 
on 7 September 1999. Some days before, on 1 and 2 September, two series of preseismic 
electric signals SES were recorded at Lamia station (LAM). These signals are included in 
Varotsos et al. (1999) (Acta Geophysica Polonica, 1999, Volume 47, issue 4, 435−439.) 
In the second paragraph, we read that “the selectivity map of this station is still unknown” 
because this station was new, and therefore (see Sections 3.4 and 3.5) we could not identify 
the exact epicenter and magnitude of the impending earthquake. The same paragraph con-
tinues: “Signals of such amplitude have not been recorded since the installation of the sta-
tion. A first inspection led to the conclusion that they correspond to an earthquake activity 
with magnitude M=5.5 (recall that, after an official recommendation since the end of 1995, 
the prediction is issued only when the expected magnitude is larger than or equal to 6.0)”.

In the fourth paragraph of the article the following was written: 

The aforementioned SES activity [Figure 17.1, top left] exhibits the following peculiarity: It 
lasts several hours, but its last portion has a larger amplitude and also changes polarity. Thus, 
it could be interpreted as consisting of two separate SES activities, coming from different epi-
central areas (these areas may not be far away from each other), if we consider our past experi-
ence from the earthquakes at Killini-Vartholomio: The 5.6 earthquake at Killini on September 
22, 1988, was followed by the earthquake of magnitude 6.0 on October 16, 1988. In these two 
earthquakes the SES activities had opposite polarities − see the SES activities on August 31, 
1988 and September 29−30, and October 3, 1988, given in the article by Varotsos and co-work-
ers in 1993 − although their epicenters differed only by around 10 kilometers or so... 

The above-mentioned article was submitted for publication on 7 September, as shown by 
the date marked with the left arrow in Figure 17.1.
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Figure 17.1 (Top left) The preseismic signals recorded on 1 and 2 September 1999. (Bottom left, 
labelled (e)) The last paragraph of the article submitted for publication to Acta Geophysica Polonica 
on 7 September 1999 (see the date written at the point indicated by the arrow on the left). (Right) 
The right column shows the second article submitted on 13 September 1999 (see the date indicated 
by the arrow on the right), on pages 441 (top) and 442 (bottom) of the same issue (Acta Geophysica 
Polonica, Volume 47, No. 4, 1999). Taken from Varotsos (2005). Copyright (2005), with permission 
from TerraPub.
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Six days later, on 13 September 1999, a second article was submitted (Figure 17.1, 
right). The first paragraph reports that new preseismic signals were recorded on 12 and 13 
September 1999 (their recordings can be seen at the bottom right part of Figure 17.1). The 
second paragraph indicates that in such cases the earthquake is expected to occur during 
the fourth week (after the SES recording) or 2−3 weeks later (as explained in Section 3.5). 
Finally, a third article was submitted on 26 September 1999, which did not report new pre-
seismic signals, but clarified items mentioned in the two previous articles. 

17.2  The earthquakes that followed the preseismic signals

In this section, I will reveal some very important scientific information about the Athens 
earthquake, which Varotsos writes about on page 111 of his book (Varotsos, 2005). This is 
the following: The Athens earthquake on 7 September 1999 was not a single event, despite 
the fact that one earthquake of magnitude 5.9 was officially announced. In 2001, Professor 
Kikuchi − after making a more careful analysis of this earthquake using a method published 
in 1991 together with Professor Hiroo Kanamori (Bulletin of the Seismological Society of 
America, volume 81, pages 2335−2350) − made the following important conclusion. 

Three and half (3.5) seconds after the main seismic event, a second earthquake of mag-
nitude 5.5 occurred. These two earthquakes came from different faults and, in addition, 
they had significantly different parameters of focal mechanisms (this means that the faults 
in these two earthquakes moved differently). The exact parameters of their movement 
are given in Varotsos (2005; page 111). The fact that actually two different earthquakes 
occurred essentially agrees with the initial assessment and interpretation given by the 
VAN team (Varotsos et al., 1999, Acta Geophysica Polonica, Volume 47, issue 4, pages 
435−439), that the overall feature of the preseismic signals recorded on 1 and 2 September 
1999 actually “consisted of two separate SES activities, coming from different epicentral 
areas…”. Recall that the second SES activity had a different polarity from the first one and 
therefore two, and not one, earthquakes were expected, the epicenters of which “may not 
be away from each other”. (This assessment was sent on 7 September to the Minister of 
Public Works and Environment. Unfortunately, it was leaked to the press, causing panic 
among the residents of Athens and the VAN team then received repeated criticism). In other 
words, the criticism against the VAN team was that, although the electric signals predicted 
two earthquakes in the region of Athens, the second earthquake had never happened. This 
was unfair since the earthquake of 7 September, according to the new and more accurate 
analysis by Professor Kikuchi, undoubtedly consisted of two separate earthquakes. Profes-
sor Kikuchi’s result was also confirmed by independent satellite observations published in 
well-known scientific journals.

With respect to the subsequent signals of 12 and 13 September, published in the second 
article (see Figure 17.1, right), the earthquake was expected to occur probably during the 
fourth week after the SES recording (but the epicenter determination could not be made, 
for the reasons explained above). In his 2005 book, Varotsos notes the following: Exactly 
during the “expected fourth week”, an earthquake of magnitude 7.2 occurred on 12 No-

17.2  The earthquakes that followed the preseismic signals
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vember east of Istanbul, with several hundred victims (a previous earthquake on 17 August 
1999, in another area had resulted in about 20,000 dead). Varotsos, however, notes that this 
relationship cannot be confirmed because such large earthquakes in this region occur very 
rarely, but neither can it be excluded. Moreover, Varotsos and Alexopoulos had mentioned 
previously in their articles in the journal Tectonophysics (1984) an example where an earth-
quake of magnitude around 6.5 in the region of the Dardanelles, was preceded by signals 
recorded on the VAN network.



18  A new concept of time and its applications: 
Natural time

18.1 The need for a different view on time 

As explained in earlier chapters of this book (for example see Section 3.5), the preseismic 
electric signals of the VAN method (that is, the SES), are detected a few hours to several 
months before the earthquake. This information is obviously very important if one com-
pares this relatively short time-window with the usual statistical estimates of the seismolo-
gists, for example that an earthquake will occur in an area after 30 years plus or minus 10 
years, which in practice means that the earthquake might occur after 20 to 40 years. (Note 
that all these statistical seismologists’ estimates are based on the conventional concept of 
time, that means they count the time in years, days, hours, etc.)

Having thus confirmed the existence of SES after detailed measurements in the country-
side in the 1980s, and largely understood the SES physical properties in the 1990s (that is, 
why one area is sensitive to SES while another is not, or why a sensitive station can record 
earthquakes from certain seismic areas only, which is the “selectivity” effect), during the 
next decade of 2000 all our research efforts were focused on the following: whether the 
above time-window (from a few hours to several months) could be made more precise. In 
other words, the question is as follows: If you say, for example, the earthquake will happen 
within the next three months, to avoid agonizing over this whole time period, could we 
somehow further identify just a few hours to a few days in advance that the earthquake is 
imminent? This is a very difficult question, because it is not only related to seismology, but 
is more general: in nature extreme (rare) phenomena occur in many disciplines, and hence 
the question turns to whether we can know when the occurrence of such a rare phenom-
enon is approaching. For example, let us mention such an important question in cardio- 
logy: while the electrocardiogram gives the doctor a picture of a healthy man, the man may 
suddenly die. Can we know in advance if this is going to happen? This is the case of the 
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so-called sudden cardiac death, which is a generally intractable problem, but widely known 
in the science of cardiology. For this reason there are several research groups working on 
this problem worldwide, and advanced research institutes abroad are exclusively devoted 
to this research.

In other words, the broader question could be raised as follows: Assume that we observe 
a complex system (for example, the Earth’s crust, the atmosphere, the heart of an indi-
vidual, etc.) whose function at first glance is “normal” in the sense that our observations 
on its function show events that more or less occur frequently and maybe periodically. Is 
it possible from a series of “routine” measurements of such events to extract the informa-
tion that an extreme (rare) event is going to occur shortly? The answer to this key question 
constitutes one of the objectives of a specific branch of science called “The Physics of 
Complex Systems” which has been developed during recent decades. 

18.2 What is natural time?

To respond to this broader question, in 2001 Varotsos and his co-workers N. Sarlis and E. 
Skordas concluded that time should be measured in a way that is completely different from 
the conventional way we use it today. This new way of measuring time is called “natural 
time”, and is symbolized with the letter χ, from the Greek word “χρόνος”, in contrast to 
conventional time which is usually denoted by t (from the English word “time”).

To understand the difference, let us look at Figure 18.1, where the red lines plot what we 
measure in each one of five consecutive events 1, 2, 3, 4 and 5 observed at different times 
(as we measure them in the conventional way) marked on the horizontal axis. Consider, for 
example, that these events are earthquakes (in this case the symbol M in the vertical axis of 
Figure 18.1(a) stands for the earthquake magnitude) and suppose that earthquake 2 occurs 
one year after earthquake 1, earthquake 3 three months after earthquake 2, earthquake 4 
two months after earthquake 3, and earthquake 5 two and half years after earthquake 4. 

The situation in natural time (18.1(b)) is drastically different, since we now “forget” 
completely the different time intervals between these events. Here, we plot the energies 
(symbolized by the letter “E” in the vertical axis of Figure 18.1(b)) of the five events at 
equal distances from each other, because we believe that an observer in natural time is 
thinking as follows: The sequence (order) of the events is kept in the observer’s memory, 
i.e., which is the first event, which is the second, which is the third, etc., together with the 
relative energy released by each event compared to the total energy released by all the 
events (including the last one). In other words, imagine how a primitive man, who is not yet 
aware of the periodic phenomena that are happening around him (for example, the motion 
of the Earth around the Sun), remembers extreme events such as major earthquakes, severe 
storms, etc. The information that the (primitive) observer keeps in his memory are the fol-
lowing pairs of values: The first event emitted 40% of the total energy, the second 10%, 
the third 5%, the fourth 15% and the fifth 30%. (This is equivalent to what is expected to 
happen in practice: As each new event occurs, the observer compares its energy with that of 
the previous event or another earlier event which the observer remembers very well.)
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Now suppose that an additional event occurs, namely the sixth in a row. Depending on 
how much stronger or weaker this new event is compared with the ones that have happened 
in the past, the percentage of the total energy which has been released by each one will 
change to a greater or lesser degree. In this way, we can “follow” step by step − that is after 
the occurrence of each new event − what “happens” in the complex system we observe. So 
for each “step” of the system we can calculate the physical quantities, such as the entropy 
S of the system, which in simple terms is a measure of the “disorder” in the system. If the 
new event, namely the sixth in our example, is significantly larger than all the previous 
ones, this implies that the entropy S will change significantly. 

Varotsos and his co-workers proposed this new concept of time in 2001 (after demon-
strating by fundamental principles of physics that it extracts the maximum “information” 
possible from the system). They now have the privilege of identifying when the system 

Figure 18.1 (a) How we read in conventional time five events 1, 2, 3, 4, 5, which did not occur at 
equal time intervals. (b) How these five events are perceived in natural time (note that the distances 
between them are designed equal, because the observer employs only which event is the first one, 
which is the second, etc). 

18.2 What is natural time?
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approaches a critical point, which means that in the near future our system will exhibit a 
very significant change: for example, a very strong earthquake in the case of the Earth, or 
sudden cardiac death in the case of the human body. This work of Varotsos and co-work-
ers was first presented in 2001 at the Academy of Athens (Athens Academy Proceedings, 
Volume 76, 294−321) and was subsequently published in 2002 in the authoritative journal 
of the American Physical Society (Physical Review E, Volume 66, Article No. 011902).

A review of this new methodology, termed “natural time analysis”, was presented in 
Physics of Seismic Electric Signals (Varotsos, 2005), and explains how in this way the 
occurrence time of a major earthquake can be determined. (For the reader interested in un-
derstanding how the corresponding calculation in natural time is carried out, an Appendix 
at the end of this book explains it in simple words; in particular see Sections A.1 and A.2.) 
In order to check the new methodology, this method was first applied in retrospect to large 
earthquakes that had already occurred in Greece. Subsequently, in several articles that were 
published in high level journals, mainly in Physical Review E, Physical Review Letters, and 
Applied Physics Letters, Varotsos and his colleagues showed that the new methodology of 
natural time applies to other areas of science, such as biology, cardiology, solid state phys-
ics (for example, in superconductors), etc. Eight of these articles have been selected by the 
American Physical Society for inclusion in specific on-line publications (virtual journals) 
which offer researchers quick, convenient access to the latest developments in advanced 
and frontier research. Of these, I limit myself here to describing briefly the results achieved 
by natural time analysis when applying it either to determine the time of an impending 
earthquake (see Section 18.3 and the Appendix) or to an electrocardiogram to identify if 
there is a danger of imminent “sudden cardiac death” (see Section 18.4). 

All the articles that show applications of natural time analysis to different research fields 
are summarized in the recent book by Varotsos et al. (Natural Time Analysis: The New 
View of Time,− Seismic Electric Signals, Earthquakes and Other Complex Time Series, 
Springer-Praxis, 2011). Its cover presents excerpts from thoughts related to the meaning 
of “time” expressed by such giants as Aristotle (4th century B.C.), Einstein (in 1921) and 
Schrödinger (in 1951); note that the latter is one of the founders of quantum mechanics. 

18.3  How to determine the time of a forthcoming earthquake 

As explained in Section 2.1, the preseismic electric signals SES are emitted when the ac-
cumulation of stress in the focal area of the future earthquake reaches a critical value. Then 
the electric dipoles that exist in this area in any case are oriented all together, resulting in 
the emission of SES. This “cooperation”, or collaborative behaviour, of the electric dipoles 
marks when the system enters the critical stage and then it starts to gradually approach 
the “critical point” which is the earthquake. Take, for example, the case of the major 6.6 
earthquake in the Grevena-Kozani region that occurred on 13 May 1995, in which the pre-
seismic electric signals SES were recorded at IOA station on 18 and 19 April 1995 (Section 
14.1). This means that the future focal area – determined from the properties of the SES 
by the procedure explained in Section 3.5, namely the area described in the prediction text 
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and which appears in the map shown in Figure 14.2 − entered the critical stage from 18 
April 1995. So we start from that date and note the (small) seismic events occurring in this 
area, calculating the respective energy released for each one. Then we analyze these events 
in natural time, thus designing a plot similar to that shown in Figure 18.1b. In this way, as 
explained in Section 18.2, we follow step by step (meaning event by event) the evolution 
of the system by calculating certain physical quantities of this dynamical system upon 
the occurrence of each new event (the procedure for doing this calculation is explained 
in the Appendix and in particular in Sections A.1 and A.2). These values of the physical 
quantities identify whether or not the system has approached the critical point. Thus, we 
find that when a small earthquake of magnitude 3.4 occurred on the morning of 10 May 
1995, the values of the physical quantities revealed that the system was very close to the 
critical point. The detailed calculations for this case can be found in Varotsos et al. (2005, 
Physical Review E, Volume 72, Article No. 041103). Indeed, three days later, on 13 May 
1995, a major earthquake of magnitude 6.6 occurred in the region of Grevena- Kozani in 
northern Greece. 

In other words, the whole prediction process can now be summarized as follows: When 
we record a series of preseismic signals SES at a station, we analyze their properties (the 
SES amplitude, the “selectivity map” of the station that recorded the signals, and the ratio 
of the two SES components along the directions EW and NS, as explained in Section 3.5) 
and determine the probable epicentral area and the magnitude of the expected earthquake. 
Thus we learn two of the parameters of the prediction. 

Regarding the procedure to specify the occurrence time of the expected earthquake, 
we distinguish two periods in our research efforts. First, in the period before 2001 (that is 
before the proposal of natural time) we relied on time-charts using events we had noticed 
on previous occasions (for example, as mentioned in Section 3.5, in some seismic areas 
the main shock happens at least three weeks after the recording of SES, that is during the 
fourth week, or 2−3 weeks later). Based on these time-charts we sent the forecasts of the 
three major earthquakes in 1995 (Chapters 13, 14 and 15).

Second, in the period after 2001 we use the additional analysis in natural time of the suc-
cessive small seismic events that occur after the SES activity in the future epicentral area. 
So for every small seismic event that happens, we repeat the calculation in the natural time 
of certain physical quantities. When these quantities reach certain values predicted from 
the theory of critical phenomena and experimentally verified from earlier cases –hereafter 
called “critical values” – we understand that the system approaches the critical point. 
(For example, the critical value of a quantity labelled κ

1
, which is termed variance of 

natural time, explained later in Sections A.1 and A.2 of the Appendix, is κ
1
 = 0.070.) Then 

the results show that the main shock occurs after a few days to about a week. Note 
that if the accuracy of the recording of the small events is increased, the occurrence time of 
the forthcoming main shock can be achieved with greater precision. Three such examples 
for the determination of the occurrence time of the impending main shock are given in 
Chapters 19, 21 and 22.  

18.3  How to determine the time of a forthcoming earthquake
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18.4  Using natural time to analyze electrocardiograms

In the same way as explained in Figure 18.1, we analyze in natural time electrocardiograms 
of a few minutes’ duration, where the events are the consecutive heartbeats that occur dur-
ing the recording. To simplify the analysis, we assume that the approximate energy in each 
pulse is proportional to its duration. Varotsos and his co-workers (2004, Physical Review 
E, Volume 70, Article No. 011106), showed that natural time analysis enables us to distin-
guish in advance whether there is a possibility of “sudden cardiac death”. Moreover, in a 
later article, Varotsos et al. (2007, Applied Physics Letters, Volume 91, Article No. 064106) 
found that the risk of such a situation happening can be recognized about three hours before 
its occurrence.

The results of this new approach to analyze electrocardiograms in natural time attracted 
the keen interest of the international scientific community. For example, the NewScientist 
commented on our approach in its main article in the issue of 3 April 2004 entitled “Clues 
to sudden death found in heart trace”. It also devoted a full-page article (page 10 in this is-
sue) by Duncan Graham-Rowe entitled “Heartbeats warn of sudden cardiac risk” in which 
it wrote: 

How do you tell a healthy heart from one that could stop without warning? By measuring vari-
ations in the length of the heartbeat, according to a team of researchers in Greece... 

The findings could provide a way to screen for people at risk of sudden cardiac death. Such 
people’s heartbeat often looks perfectly healthy by conventional criteria. Yet a quarter of mil-
lion people die each year in the US alone when their heart suddenly stops and, like the soccer 
player Marc-Vivien Foe, who collapsed and died last year while playing for Cameroon... 

Standard approaches to analyzing electrocardiograms tend to focus on the peaks and troughs of 
the trace. Instead, Panayiotis Varotsos [and colleagues] of the University of Athens have been 
studying the variation in the length of time it takes for the heart to complete one beat... For 
Varotsos the crucial test is the variation in the length of each beat, and whether this variation 
is random. He adapted equations he had previously used to describe physical systems such as 
earthquakes… 

To test the theory, Varotsos and his colleagues analyzed 95 sample electrocardiograms taken 
from public databases of people with various heart conditions and 10 from healthy patients. He 
found that the beats of the diseased hearts did indeed vary more randomly and the results are 
to be published in a future issue of Physical Review E. 

These results are described in the print issue of NewScientist on 3 April 2004, but they were 
circulated a little earlier, on 1 April 2004, from the journal’s website and broadcast and 
commented upon by many in the international and Greek media.  



19  Earthquake in the northern Aegean Sea, 
2001 

At 03:21 local time on 26 July 2001, a very powerful earthquake occurred in the northern 
Aegean Sea near Skyros Island, fortunately without casualties. It was felt strongly through-
out a large part of Greece. For example, see the front page of the newspaper Xora on 27 
July 2001 entitled: “Shock. The whole of Greece was shaking” with the headline: “The 
earthquake struck at dawn on Skyros by 5.7 Richter. Incalculable damage to the island. 
Terrified, the residents passed the night outside of their homes in squares, due to fear of 
new earthquakes”.

It is interesting to note that the three seismological laboratories in the country (Athens, 
Patras and Thessaloniki) reported three markedly different magnitudes − that is, 5.7, 6.0 
and 6.3 − while the Seismological Institute in Istanbul announced a magnitude of 7.0. The 
smallest magnitude, 5.7, was reported by the Geodynamic Institute of the Athens Observa-
tory (see also below). This fact was widely quoted in the press.  

A second example is the newspaper Ta Nea (27 July 2001) which, under the headline 
“The fight of the seismologists seriously hurts our health” wrote: “Is it 5.7 Richter? No. 
How can this be? It was 6.0 Richter. But why is it 6.0 and not 6.3? The seismologists were 
able again to confuse the public with their measurements…”.

In the end, the magnitude of this earthquake, as announced by the U.S. Geological Sur-
vey, was 6.5 (Mw).

Now let us see what VAN had done in this case. Over four months before the earth-
quake, that is on 17 March 2001, the station near Volos (VOL) recorded a series of preseis-
mic electric signals (SES activity) lasting about two hours. It took about a week to analyze 
the signals, and on 25 March 2001, Varotsos and his colleagues Sarlis and Skordas submit-
ted an article to the scientific journal Acta Geophysica Polonica (2001, Volume 49, pages 
415−421) under the title “A note on the spatial extent of the Volos SES sensitive site”. 
On the last page the date of the receipt of the article is mentioned, i.e., “Note received on 
March 25, 2001” , while an Appendix informing the reader that the predicted earthquake 
had just happened, was added on 29 July 2001. 
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Figure 19.1 The map on the fourth page of the article submitted for publication on 25 March  2001 
to Acta Geophysica Polonica. The black dashed line around the station VOL indicates the predicted 
area of the expected earthquake. Taken from Varotsos (2005). Copyright (2005), with permission 
from TerraPub. 
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Figure 19.2 The preseismic signals SES as they had been recorded at VOL by the real-time telemetric 
network on 17 March 2001. They were presented on the third page of the article submitted for 
publication on 25 March 2001 to Acta Geophysica Polonica. Taken from Varotsos (2005). Copyright 
(2005), with permission from TerraPub.

19 Earthquake in the northern Aegean Sea, 2001
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The first two lines of the summary, on the first page of the article, read: “A very strong 
disturbance, with duration of around two hours, was recorded at the Volos sensitive area 
on March 17, 2001”.

The fourth page of the article included a map, shown in Figure 19.1, where a bold 
dashed line was designed to show that a very strong earthquake of magnitude 6.5 was ex-
pected within this region. (Note that the third page of this article presented the preseismic 
signals SES, as recorded on 17 March 2001 by the telemetric network; these signals are 
shown in Figure 19.2.) This line actually encompasses the area near Skyros Island, where 
the earthquake of magnitude 6.5 occurred. 

Let us now focus on the determination of the time of the impending earthquake: The 
details of this calculation, using the method of natural time analysis (Section 18.3), can 
be found in Varotsos et al. (Proceedings of the Academy of Athens, Volume 76, pages 
294−321, 2001). These calculations show that at 19:35 local time on 25 July 2001, about 
eight hours before the main shock, the system approached the “critical point”, which 
meant that the main shock was expected at any time from then on. 

In summary, on the basis of the preseismic electric signals SES on 17 March 2001 we 
identified that a magnitude 6.5 earthquake would happen in the area shown in Figure 19.1. 
In actuality, a major 6.5 earthquake occurred in this area at 03:21 local time on 26 July 
2001. Moreover, the analysis in natural time revealed that the earthquake was imminent 
almost eight hours before it occurred.

I finish the description of this case by noting the following: If one relied only on the 
announcement of the Athens Geodynamic Institute that the magnitude of the earthquake 
was 5.7, it could in principle “reject” our prediction, which had estimated an expected 
earthquake magnitude 6.5.This is because the discrepancy between the predicted and the 
actual magnitude would be 0.8, thus slightly exceeding the “allowed experimental error of 
0.7”, as mentioned in Section 12.2. But eventually this was not the case because the actual 
magnitude (Mw) announced by the U.S. Geological Survey was 6.5, that is, equal to the 
one predicted. But I stress again here that, as explained in Section 3.6, it is unreasonable to 
require a forecasting method, such as VAN, to predict the magnitude of an earthquake with 
excellent accuracy when even after an earthquake has occurred the seismological institutes 
differ so much in their measurements, namely announcing magnitudes ranging from 5.7 
to 7.0.

In the case of this earthquake, as already mentioned, there have been many reports in 
the press. I show here what Mr Akis Tselentis, Professor of Seismology at the University 
of Patras, said a week after this earthquake, in an interview with the newspaper Business 
Consultant on 3 August 2001:

“The VAN team does important work at a global scientific level, although lately some seis-
mologists have sought to embrace the method of Professor Varotsos and his colleagues. We 
have seen that four groups of seismologists claim to have predicted the earthquake of Skyros, 
but did not send a warning for the impending earthquake.” He continued: “The only team that 
does a serious job is the VAN team, which has been reviled by many seismologists.”
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20  Publicising predictions:  
Changes from 2006 

 From 2006 onwards, the rapid expansion of the internet world-wide gave us the capability 
of publicizing the VAN forecasts in a timely and, above all, in an authoritative manner, so 
that everybody (including, of course, all the research institutes worldwide and the State) 
could be informed about the details of our estimate for an upcoming earthquake almost 
simultaneously with our submission for publication to a scientific journal. This method was 
decided upon for the following reasons. 

Let us first explain briefly how an article is published in a scientific journal, a process 
that is always followed by our research group (this has also been described by Professor 
Haroun Tazieff, as explained in Section 7.1). When authors submit their work for pub-
lication, the journal’s editorial board selects three scientists, termed Referees, who have 
expertise in the research field of the submitted work. After carefully studying the work, 
the Referees, who are not identified to the authors, assess it, usually recording a series of 
objections or questions on various aspects of the work to send to the editorial board. Then 
the board invites the authors to answer these Referees’ questions point by point, and also 
to improve the text of their work so that future readers will not have the same queries. 
If the Referees deem the answers satisfactory, the editorial board decides that the work 
is accepted for publication, otherwise the paper is rejected. If the work is accepted, it is 
sent for printing and is published a few months after the decision. But this whole process 
of scientific evaluation, from the moment the work is submitted until its publication as a 
scientific article, usually takes 6−8 months or even longer (in some cases it could be as 
long as 2−3 years as happened with two articles by Varotsos and Alexopoulos published in 
Tectonophysics in 1984, see Section 4.3).

From the above, it is obvious that if the VAN team records significant preseismic electric 
signals SES and submits them for publication, in view of the fact that the time from the 
SES recording until the earthquake occurrence is at the most 4−5 months, the scientific 
community (and the public) will be informed of the content of this scientific work only 
after the earthquake. Thus, neither the State nor the population could take precautionary 
measures. To overcome the difficulty, therefore, after 2006 the VAN team adopted the fol-
lowing procedure: First we send the work to a specific scientific site, www.arXiv.org in the 
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library of Cornell University in the USA, where, after a rapid examination of its content, it 
is publicized the next day with a stamp indicating the submission date. 

Immediately after, we submit our work to a leading scientific journal which follows 
the time-consuming evaluation procedure explained above. Of course, we then inform the 
editorial board of the journal that we have already uploaded the work to the above-men-
tioned valid scientific website (the work should not be uploaded to any invalid site). Note 
that not all journals allow this procedure. The VAN team chooses to submit to those au-
thoritative scientific journals that allow it. For example, Physical Review, highly respected 
internationally as one of the most prestigious journals in physics, belongs to the American 
Physical Society which allows (and encourages) this procedure so that the scientists of 
economically weak countries (which are unable to pay the high fees required by the leading 
scientific journals) have free access to even the most recent scientific knowledge through 
this website.

There follows a concrete example, from which it will become apparent why we chose 
this procedure. On 13 February 2006, we recorded significant preseismic signals SES at 
the VAN station located near Patras (PAT; see Figure 3.2). After careful analysis, which 
lasted about 12 days, we concluded that a major earthquake of magnitude around 6.0 would 
occur west of Patras in the Ionian Sea. We then prepared an article containing the relevant 
scientific material of this prediction, which was publicized on Cornell University’s above-
mentioned scientific website on 25 February 2006 (see arXiv:cond-mat/0602603v1). The 
third line of the summary reads: “... [Here] we analyze recent data on Seismic Electric 
Signals, which support the view that ...” 

On the same day (25 February), we submitted this article to Physical Review E. After 
having followed the time-consuming process of the scientific evaluation, explained above, 
the article was finally published six months after its submission, namely on 23 August 2006 
(Volume 74, Article No. 021123).

Nearly six weeks after the SES recording, during the first half of April 2006, there were 
repeated earthquakes in the region of Zante (Zakynthos) Island, which is in the predicted 
area, with magnitudes amounting to 6.1 Furthermore, note that during the evaluation pro-
cess of the paper in Physical Review E, by applying the method of natural time analysis, 
we found that the system approached the critical point around midnight of 31 March, 
about two days before the initiation of intense seismic activity with a strong earthquake of 
magnitude 5.3 at 02:50 local time on the morning of 3 April 2006. 

For example the newspaper Eleftherotypia of 13 April 2006 had the headline “Dance of 
Richter revolutionized again Zakynthos Island and western Greece” and subtitled “5.8 and 
5.4 Richter announced the Athens Geodynamic Institute, while 6.1 and 5.6 the University 
of Patras”, also wrote: “The dance of Richter triggers a new round of clashes between 
seismologists. Yesterday afternoon [12 April], in a meeting at the Ministry, the seismolo-
gists expressed cautious optimism that after the triple, strong, occurrence of earthquakes 
[on 11 April] the phenomenon rather began to wane. However, two very strong shocks 
just before 8 pm [that is, after the above meeting] showed the opposite. Once again, the 
seismological institutes of Athens and Thessaloniki gave different magnitudes from those 
of the Patras [University]...”

However, in this case, the VAN team, having followed the new procedure described 
above, had already publicized on 25 February 2006 our forecasts on the website of Cornell 
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University, thus letting everybody know in advance that major earthquakes with magni-
tudes of around 6.0 were expected to occur in the region (while our article in Physical 
Review E − through the normal process of scientific evaluation − appeared, as I mentioned, 
a few months after the earthquakes’ occurrence). 

The following clarification might be useful: Recall that after an official recommendation 
of the “Special Committee on Earthquake Prediction of the Council of Europe”, from 1996 
onwards (see Section 17.1) predictions should be issued only when the expected magnitude 
is approximately 6.0 or larger. Accordingly, this is why we publicized our prediction in ad-
vance since the amplitude of the recorded signals SES in the above case led us to conclude 
that the expected magnitude of the upcoming earthquakes would be approximately 6.0.

Let me summarize. The procedure followed for the communication of the forecasts by 
the VAN team after 2006 consisted of the following two almost simultaneous actions. First, 
we publicize the prediction on the above-mentioned scientific website of the Cornell Uni-
versity Library. Second, we submit our article – which includes all the information related 
to the prediction – for publication to an international journal through the usual evaluation 
process. This way, which is perfectly consistent with scientific ethics, ensures:

(a) The reliable and timely (i.e., long before the earthquake) publication of all information 
about our estimate of future seismic activity.

(b) The rigorous scientific evaluation of our research results from internationally distin-
guished experts (i.e., the Referees appointed by the Editorial Board of the scientific 
journal), and not by a committee chosen by the political leadership of the Ministry of 
Public Works whose members do not guarantee a reliable scientific evaluation because 
they do not have expertise on the research topic to be evaluated. (Remember, for exam-
ple, what happened before the destructive earthquakes in Pirgos in 1993, described in 
Section 9.1.)

(c) We preclude the false leak of the prediction information in the media (and from there 
to the population), as unfortunately happened before the disastrous 6.5 earthquake in 
Eratini-Egion in 1995, described in Section 15.2.

20  Publicising predictions: Changes from 2006



21  Earthquake in southwestern Greece, 2008

21.1  What happened before this earthquake 

At 12:09 local time (10:09 GMT) on 14 February 2008 a big earthquake occurred in south-
western Greece, near Methoni, which – according to the U.S. Geological Survey – had 
magnitude 6.9 (Mw) and was felt even in neighbouring countries. It was the largest earth-
quake to occur in Greece since 1983, that is, since the date when the VAN team completed 
the installation of their telemetric network.

Just over a month before, on 6 January 2008, there had been another major earthquake 
(Mw = 6.2, according to the U.S. Geological Survey) near Leonidio, in southern Greece, 
which was felt throughout most of the country. Before this earthquake, on 23 November 
2007 the VAN team had publicised on the Cornell University Library website (see Chapter 
20) a warning for an impending earthquake of magnitude 6.0, as will be further described 
below. This earthquake seemed to surprise the media, public opinion, and the State. After 
that, however, they began to build on our first indications that strong seismic activity would 
continue elsewhere. The disturbing thought that the next earthquake could cause victims 
persuaded Varotsos to speak publicly. (Recall that he had stopped speaking to the media 
after the Eratini-Egion earthquake in 1995, see Section 15.2.) He decided to do so with 
an open lecture at the University of Athens, under the title: “Preseismic Electric Signals. 
Analysis in Natural Time: Recent results”, which he gave on 10 January 2008, that is, just 
four days after the 6.2 earthquake on 6 January 2008.

The newspaper Eleftherotypia on Sunday 13 January 2008 reported excepts from this 
lecture relating to the prediction of the earthquake of 6 January, and published the map that 
marked the epicenter of the earthquake in Leonido.

Subsequently, the newspaper turned to the new findings reported, that caused strong 
interest, and wrote: “There is interest on the collected data concerning the existence of new 
faults (hitherto unknown) in the Mediterranean region, the possible behavior of which is 
currently being investigated. However, P. Varotsos did not want to specify in detail the 
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up to date results of this investigation... There are faults which could give earthquakes of 
magnitudes around 7.5, and even reach 8.0.”

The journalist Mrs Georgia Linardou who wrote the above lines had correctly under-
stood from Varotsos’ talk that there was new data which was currently being investigated 
but Varotsos did not proceed at that time to give details. Indeed, Varotsos had in mind that 
there were new preseismic signals, indicating strong activity in a new area (this was 
the main reason for his finally deciding to speak,), but their recording still continued. 
Actually, the strongest signals until that moment had been recorded just a few hours before 
Varotsos’ speech, as will be seen below. 

21.2  The preseismic signals and how they were publicized in advance

It is not possible here to describe all the electric signals SES recorded, because there were 
too many and some of them lasted up to five days. I describe only those that were the 
strongest and led us to conclude that major earthquake activity was going to occur. (Recall 
that, as explained in Section 3.5, what governs the magnitude of the impending earthquake 
is the amplitude or the intensity of the SES and not the duration of the preseismic signals.) 
These signals were recorded on 10 January 2008 at PAT station as well as on 14 January at 
Pirgos (PIR) station. Our natural time analysis of the small events after the SES recorded 
at PAT station showed on 1 February 2008 that strong seismic activity was approaching. 
Thus, we immediately followed the procedure explained in Chapter 20, and uploaded on  
1 February 2008 an article to the scientific website of the Library at Cornell University. 

In the upper-left paragraph on page 12 of this article, we read: “... two additional SES 
activities have been recorded as follows (see Fig. 16 [here Figure 21.1]). One SES activity 
at PAT station on January 10, 2008 and another one on January 14, 2008 at the PIR station 
in western Greece... Their subsequent seismicities are currently studied … in the follow-
ing areas: Concerning the former SES activity at PAT the areas are depicted in Figure 13 
[that is the rectangle with black continuous contour in Figure 22.3, but now the section to 
Rio-Antirio and westwards is indicated], while for the one at PIR on January 14, 2008, the 
subsequent seismicity is studied in the area B of Figure 9 as well as in the larger area: North 
(from 36.6º and 38.6º) East (from 20º to 22.5º) [this area is shown in Figure 21.2 with the 
red rectangle] and the one surrounding the epicenter (North 36º, East 23º)”. 

21.3  The two 5.5 earthquakes in previously inactive faults near Patras 

Indeed, on 4 February 2008, just three days after the appearance of our article, there were 
two strong earthquakes near Patras. Almost all the press referred to these events the next 
day, 5 February 2008. For example, the newspaper Ta Nea headed the article “The riddle 
of the Patras seismic Domino” and subtitled it “Richter chain in Western Greece ... was felt 
particularly in Achaia, Elia and Etoloakarnania” and then wrote: “successive earthquakes 
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Figure 21.1 The preseismic electric signals (SES activities) recorded at the stations PAT (above, 
Figure 1(a)] and PIR (below, Figure 1(b)) on 10 and 14 January respectively, as publicised on  
1 February 2008, in the article arXiv:0711.3766v3 [cond-mat.stat-mech]. 
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Figure 21.2 The area described on page 12 (see arXiv:0711.3766v3 [cond-mat.stat-mech]) of the 
article released on 1 February  2008 as being the most likely for the upcoming earthquake that 
would follow the SES activity recorded at the PIR station The area is: North (from 36.0º to 38.6º) 
East (from 20.0º to 22.5º) shown by the left red rectangle.
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yesterday evening shook western Greece. The scientists characterize as a riddle this seis-
mic excitation in the Chalandritsa region of Achaia in the mountain Erimanthos, which re-
sulted in two strong earthquakes of magnitude 5.5 (at 10:25 at night) and 5.5 a quarter after 
midnight.” Under this last report was a piece entitled “The fault” in which the newspaper 
wrote: “We are dealing with a puzzle,” said the Professor of Geology at Athens University 
... Mr. E. Lekkas, “based on what we know, these faults were inactive ...”.

Remember that almost three weeks earlier, on 13 January 2008, the newspaper Elefthero-
typia referred to Varotsos’ speech of 10 January, and wrote that there was evidence for the 
activation of new faults, the behaviour of which was currently under investigation. 

21.4  The 6.9 and 6.5 earthquakes in southwestern Greece 

The two earthquakes near Patras actually occurred in the first region that had been pre-
dicted in our article of 1 February on the basis of the SES activity at PAT shown in the 
upper part of Figure 21.1. But the prediction still remained open for the major earthquake 
that would happen after the strongest SES activity at PIR station (Figure 21.1, below) and 
which should have an epicenter in the second area described in Section 21.2 (as shown in 
Figure 21.2). This is why we continued our natural time analysis in the latter region, which 
showed that, approaching 10 February, the system was very close to the critical point (that 
is, close to the occurrence time of the big earthquake in that area).

On Sunday 10 February 2008, the newspaper Ethnos had a central article on its front 
page, entitled “Forecast-mystery for an earthquake of 6 Richter” with the headline “Pre-
seismic vibrations again from the VAN team”. 

In addition, in an extensive two-page article (by J. Kritikos) on pages 36 and 37 of the 
same day, Ethnos presented much of the detail (that is, a copy of the SES, the expected 
epicentral area and the magnitude) contained in our 14-page paper posted on the Cornell 
University website on 1 February 2008. In the second paragraph of that article (page 36), 
the newspaper wrote: “The scientific conclusion of the two strong preseismic electric sig-
nals SES recorded by the VAN network on January 10 at Patras on 14 January at the Pirgos 
station, is that a strong earthquake greater than 6.0 Richter is imminent!”

Anxiety peaked on Monday 11, Tuesday 12 and Wednesday 13 February, with almost all 
the press referring to the Ethnos article.

On Thursday 14 February 2008 at 12:09 local time, a great earthquake occurred, whose 
magnitude, according to the American Geological Survey and Harvard University was 6.9; 
according to the Geodynamic Institute of the Athens Observatory it was 6.5. About two 
hours later, a second earthquake of magnitude 6.5 followed. The epicenters of both earth-
quakes were inside the predicted area, and are marked in Figure 21.2 with red stars, one 
large and one smaller. 

The next day, Friday 15 February 2008, almost all the press referred to these two ma-
jor earthquakes by emphasizing the confirmation of the VAN prediction, with extensive 
publications. The newspaper Adesmeftos Typos titled its story “Richter Terror” with the 
headline: “Within two hours earthquakes 6.5 and 6.4 of Richter scale shook Greece. The 

21.4  The 6.9 and 6.5 earthquakes in southwestern Greece
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epicenter in Methoni” and sub-titled: “THE VAN TEAM HAD PREDICTED THE NEW 
HIT”. 

Also on the same day, the headlines in the newspaper Eleftherotypia were: “Southwest-
ern Greece is shaking” and subtitled “Akis Tselentis: Perfect success for Varotsos”.

In the same newspaper that day an article appeared on pages 20 and 45 referring to these 
earthquakes. In particular, on page 45 under the central title: “New Richter ‘twins’” and 
subtitled “The Varotsos article at Cornell”, the newspaper presented a photo of Varotsos to-
gether with a reproduction of the first page of the article published on the scientific website 
of the Cornell University Library almost two weeks before the earthquakes. It wrote:  

On 1 February 2008, Professor Varotsos anticipated the fierce earthquakes that occurred yes-
terday south of Methoni with an article that was publicized by the VAN research team at the 
University of Cornell. This was revealed yesterday in our newspaper by Professor of Seis- 
mology at the University of Patras, Akis Tselentis, who also said that “Mr. Varotsos succeeded 
in this forecast with precision, since on page 12 of his article he had described the coordinates 
of the expected area for the yesterday’s earthquakes and this was verified … And I, on my 
own initiative, tried subsequently, with personal letters to the Chairman of the Seismic Hazard 
Committee, that I also copied to the Director of the Geodynamic Institute of Athens and to the 
President of EPPO, to draw attention to the point that the region is active and that we should 
take some measures ... It is fortunate that the earthquake epicenters were in the sea. If the 
earthquake had been on land we would surely be mourning victims and there would have been 
tremendous impact and damage ...”. 

21.5  The international impact of the prediction

Many international media and scientific journals referred to this VAN prediction, hosting 
the opinions of foreign scientists who were aware of the 1 February 2008 article by Varot-
sos et al after its appearance on the scientific website of the Library at Cornell University, 
and who watched the subsequent events with great interest. All the foreign experts said 
they were impressed by the great progress that the VAN research had made with such a dif-
ficult problem, and proceeded to give flattering comments, noting that all three parameters, 
namely the epicentral area, the magnitude and the time of the forthcoming intense seismic 
activity, had been identified successfully.

The journal EOS, the official newsletter of the American Geophysical Union, published 
an article by two Japanese experts in earthquake forecasting, namely Seiya Uyeda, Pro-
fessor at the Earthquake Prediction Research Center of Tokai University, and Professor 
Masashi Kamogawa at the Department of Physics of Gakugei University in Tokyo (EOS, 
Volume 89, Number 39, 23 September 2008, in the NEWS column). 

The exact content of this article is as follows:

EOS: Vol. 89, No. 39, 23 September 2008.

NEWS: The Prediction of Two Large Earthquakes in Greece

The VAN experimental method of short-term earthquake prediction (named after the initials 
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of three Greek physicists, Panayiotis Varotsos, Kessar Alexopoulos and Konstantine Nomicos) 
has been used to monitor preseismic electric signals since the 1980s [see Varotsos, 2005]. 
From observed telluric current signals, called seismic electric signals (SES), the epicentral 
area, magnitude and the occurrence time of an impending earthquake are estimated. SES are 
interpreted as having been emitted when the focal region in which the earthquake in question 
could occur has entered the critical regime (i.e., a stage close to rupture).

The VAN method recently reached the stage of possibly enabling the narrowing of the time 
window of earthquake prediction to the order of a few days. This narrowing is made possible 
by the use of a new method called “natural time analysis”. This analysis has been developed to 
identify the time when a dynamic system (i.e., a system evolving with time) exhibits behavior 
similar to a phase change (Varotsos et al., 2008, and references therein). On the hypothesis that 
the main shock earthquake is a critical phenomenon, when SES activity is observed, natural 
time analysis is conducted on the seismicities of small earthquakes in the suspected future 
epicentral area solely by considering their order of occurrence and the energy emitted by each 
of them. The term ‘natural time analysis’ stems from the disregard of the conventional time of 
the earthquakes occurred. It has been found that such an analysis enables the identification of 
the time of the main shock usually within a few days before it occurs (see P. Varotsos et al., 
Seismic electric signals and 1/f ‘noise’ in natural time, at http : //arxiv.org/abs/0711.3766).

On 14 February 2008, a large earthquake (U.S. Geological Survey reported M=6.9) and its 
probable aftershock (M=6.5) occurred in the Ionian Sea close to the region of southwest-
ern Peloponnese, in Greece. The paper by P. Varotsos et al.s (http://arxiv.org/abs/0711.3766), 
which appeared 2 weeks earlier (1 February 2008), reported that new electric signals were 
registered on 14 January at the Pirgos VAN electrotelluric station in western Greece, the earth-
quake for which, however, had not yet occurred. The report also indicated that on the basis of 
the recorded signals amplitude, the magnitude of the impending earthquake had been expected 
to be more than 6.0 and that the epicenter would be inside the area with coordinates 36 to 38.6 
degrees North, 20 to 22.5 degrees East, that is approximately in a 250  260 square kilometer 
area in the southwestern Peloponnese.

On 10 February 2008 an article in the front page of the Greek newspaper Ethnos announced 
that a magnitude 6.0 earthquake would occur imminently in the predicted area. Four days later, 
on 14 February, the two earthquakes occurred inside the expected area. The first one, the larg-
est in Greece since 1983, was also felt even in some adjacent countries. This was a case where 
prediction by the VAN method was documented in a scientific publication as well as in the 
public media well before the main shock occurrence.
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22  Earthquake between Patras and Pirgos, 
2008

22.1  What happened before the earthquake

Nearly four months after the 6.9 earthquake (14 February 2008), another very strong earth-
quake of magnitude 6.5 occurred between Patras and Pirgos in the Andravida-Lechaina 
region which caused extensive damage.

I now describe what happened before this earthquake. About 10 weeks before the earth-
quake, namely on 21 March 2008, we submitted for presentation (and publication) to the 
Japan Academy an article entitled “Investigation of seismicity after the initiation of a Seis-
mic Electric Signals activity until the main shock” authored by N. Sarlis, E. Skordas, M. 
Lazaridou and P. Varotsos. The first and the last page of this 13-page article appear at the 
top and bottom respectively of Figure 22.1. This work, explained in more detail below, 
reports that a new sequence of very strong preseismic signals (SES activity) was recorded 
at Pirgos (PIR) station from 29 February until 2 March 2008 as well as suggesting a more 
accurate method to determine the occurrence time of the impending main shock. At the end 
of the last page the date of the receipt of this work by the Japan Academy, 21 March 2008, 
is shown by an arrow. 

The previous day, 20 March 2008, following the procedure explained in Chapter 20, 
we publicized the article on the scientific website of the Library at Cornell University (see 
arXiv:0802.3329v2 [cond-mat.stat-mech]). 

In the fourth page of this article, we now indicate the points that require special atten-
tion. Two paragraphs before the Conclusion, it is explained that the area with coordinates 
North (37.5º to 38.6º) East (20.0º to 23.3º) –  was studied until the morning of 19 March, 
but did not show critical behaviour. Moving to the next paragraph (i.e., the one before the 
Conclusion), the text states the following: “The ongoing SES data collection and analysis, 
however, revealed similarities between the current case and the one that preceded 
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Figure 22.1 The first (top) and the last (bottom) page of the article by P. Varotsos and his co-workers 
(Proceedings of the Japan Academy, Ser. B, Volume 84, pages 331−343, 2008). The arrow at the foot 
shows the receipt date of our article by the Academy, 21 March 2008.
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Figure 22.2 Figure 7 of our article, published on 29 May 2008 on the Cornell website (see 
arXiv:0802.3329v4 [cond-mat.stat-mech]), showing the SES activities of long duration recorded at 
PIR station before three large earthquakes: (a) the earthquake of magnitude (Mw) 6.7 that occurred 
at Kythira Island in southern Greece on 8 January 2006; (b) the Mw 6.9 earthquake near Methoni 
in southwestern Peloponnese that occurred on 14 February 2008; and (c) the SES activity from 29 
February to 2 March 2008, recorded in the case under discussion. This figure was also in our article 
submitted on 21 March 2008 to the Japan Academy. 

22.1  What happened before the earthquake
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Figure 22.3 Map showing Figure 8 of our article published on 29 May 2008 on the scientific website 
of Cornell University. The selectivity maps of the PIR station (the shaded area) and of the PAT 
station (the rectangle with black continuous contour) are shown. Also the broken black line shows the 
expected area before the major earthquakes that occurred on 14 February 2008 near Methoni. Finally, 
the red line marks the most likely area for the epicenter of the expected earthquake.
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the aforementioned event of February 14, 2008 (details will shortly appear elsewhere)1. 
Thus, the procedure suggested in this paper is also currently applied to the seismicity 
in the area North (37.0º to 38.6º) East (20.0º to 22.0º)”. 

Notice that this area suggested is a rectangle (outlined in red in Figure 22.3 that will be 
discussed later), which is a smaller part of the rectangle we had indicated in Figure 21.2 
before the great earthquakes of 14 February 2008, because we now exclude the area to the 
south surrounding the epicenters of these earthquakes, as well as excluding the areas with 
coordinates East of Patras.

On 15 April 2008, Professor Uyeda, informed us, via e-mail, that “the work was present-
ed at yesterday’s Meeting of the Japan Academy and was received very warmly”. (Note 
that the members of the Japan Academy include seven Nobel Laureates.) 

A few weeks later, on 29 May 2008, we published detailed drawings on the Cornell 
website showing that, after having applied the natural time analysis (as described in Sec-
tion 18.3) and having followed the individual methodology already announced to the Japan 
Academy, we observed a behaviour that should be obeyed when a complex system is very 
close to the critical point, meaning that we had approached the time for the expected major 
earthquake to occur. The last lines of the text on page 6 of the article read:

“Quite interestingly, this [calculation] exhibits magnitude threshold invariance (a be-
haviour that should be ‘obeyed’ at the critical point). Since a similar maximum appears 
simultaneously at the value κ

1
 = 0.0702 if we take into account seismic events that have 

occurred until now with larger magnitudes of either 4.0 or 4.1 [or 3.9, as explained above] 
as can be verified by an inspection of Figs (11) and (12), respectively.” (Note that these two 
figures can be viewed on pages 15 and 16 of this article, while the figure corresponding to 
magnitudes larger than 3.9 is on page 14).

In addition, the following two important points are explained in this article:

1. The above calculation in natural time takes into account the small seismic events that 
occurred after 29 February 2008, when the recording of consecutive SES started at PIR 
station, and lasted until 2 March 2008. This long duration SES activity is shown in Fig-
ure 7(c) on page 11 of our article, which is reproduced here in Figure 22.2(c). 

In this figure, the current SES activity, from 29 February to 2 March, is intentionally com-
pared with the SES activities that had been recorded at PIR station before the 6.7 earth-
quake at Kythira Island in southern Greece on 8 January 2006 (see Figure 22.2(a)), and 
before the 6.9 earthquake at Methoni on 14 February 2008 (Figure 22.2(b)). It is this 
comparison which revealed that the current SES activity has amplitude equal to that 
of the two SES activities that preceded the large earthquakes 6.7 and 6.9 in 2006 and 
2008, respectively. Thus our article concluded that the magnitude of the expected large 
earthquake would be about the same. (Note that the recording of the SES activity in 
Figure 22.2(a) was submitted for publication on 22 October 2005 to the journal Acta 
Geophysica, (Volume 54, pages 158−164, 2006) in an article under the title “Recent 

1 This refers to the article to be submitted for publication the following day to the Japan Academy.

2 This value of the quantity κ
1
, which is termed variance of natural time, indicates approach to the 

critical point (see Sections A.1 and A.2 in the Appendix).

22.1  What happened before the earthquake
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Seismic Electric Signals Activities in Greece”, estimating that an earthquake with mag-
nitude of the order of 6.5 would probably occur inside the selectivity map of PIR station. 
Actually, almost two and half months later, the 6.7 earthquake occurred close to Kythira 
Island on 8 January 2006).

2. The above-mentioned calculation that led us to conclude on 29 May 2008 that we were 
approaching the occurrence time of the impending earthquake (since we explicitly wrote 
that the behaviour observed was that close to a critical point) was very detailed in view 
of the following: In the new methodology proposed in our article in the Japan Academy, 
we took into account all the possible “sub-regions” of the selectivity map of the PIR sta-
tion, depicted in Figure 22.3 as a shaded area (this appeared in our article as Figure 8). 
Recall that this selectivity map contains all the epicenters of the past earthquakes that 
had produced SES recorded at PIR station. In Figure 22.3, I also show with the two larg-
est black stars the epicenters of the past earthquakes near Methoni in 2008 and close to 
Kythira in 2006, as well as the following three additional areas. First, the selectivity map 
of PAT station, shown by the rectangle surrounded by the continuous black line. Second, 
the area inside the thick broken black line was the predicted area for the big earthquakes 
that occurred near Methoni on 14 February 2008. Finally the area marked in red indi-
cates the expected region for the impending large earthquake, as explicitly stated in 
the fourth page of our article publicised on 20 March 2008 on the Cornell website.

Summarizing the above, I clarify that, after publicizing our article on 29 May 2008 on the 
scientific website of Cornell University Library, in which we made clear we had approached 
the occurrence time of the expected major earthquake, we had made publicly available all 
the scientific material on the basis of which the expected magnitude was identified to be 
at least 6.5 in the area depicted by the red rectangle in Figure 22.3. Moreover, I note that 
our article had been positively evaluated by the Referees appointed by the Japan Academy, 
who characterized it as “an excellent work with extremely interesting results”. 

22.2  What happened after the earthquake 

At 15:25 local time on Sunday 8 June 2008, a powerful earthquake of magnitude 6.5 oc-
curred, “shaking the whole of Greece”, as almost all the press wrote the next day. See, for 
example, the newspaper Ayriani of 9 June 2008 with headlines “FEAR AND TERROR for 
a new earthquake” and “Varotsos team had predicted the 6.5 Richter”. 

The epicenter was in the area between Patras and Pirgos close to the region of An-
dravida at a previously unknown fault. For example, the front-page headline of the news-
paper Eleftherotypia on 9 June reads “Terrified of the unknown fault”, subtitled “An energy 
equivalent to 15 [atomic bombs of] Hiroshima was released” and on page 47 we read: “Felt 
in a very great area in almost all the Peloponnese, Western Greece, Ioannina, Karditsa, and 
Attica (Athens). Particularly it was strongly felt in the city of Patras and the surrounding 
region”. Concerning the casualties, some newspapers said that four people had died, and 
others quoted two, with more than 100 injured, and many left homeless. For more details 
see Section 22.4. 
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22.3  The impact of our prediction abroad

This successful prediction had a great impact abroad. Below is given the scientific informa-
tion sent by Professor Uyeda on 12 June to the “Working Group for the Electromagnetic 
Studies of Earthquakes and Volcanoes” of the International Union of Geodesy and Geo-
physics.

Japan, June 12, 2008

NEWS ON RECENT VAN ACHIEVEMENT – Seiya Uyeda

At the April 2008 Session of Japan Academy, I delivered a paper by Professor P. Varotsos and 
co-workers entitled ‘Investigation of seismicity after the initiation of Seismic Electric Signal 
(SES) activity until the main shock’. As well known, the VAN team has long been practicing 
short-term earthquake (EQ hereafter) prediction by monitoring the telluric current in Greece. 
The main scope of the paper was to introduce a new objective procedure by which the time-
window of the occurrence time of the impending main shock can be shortened to the order of 
one week. The main basic idea of the procedure is that the EQ is a critical phenomenon in the 
sense of statistical physics. Therefore, its prediction is equivalent to identifying the time when 
the seismogenic process enters the critical stage. The main shock will occur within a week 
or so after approaching the critical point. In the proposed procedure to identify criticality ap-
proach, the time series of small earthquakes after the initiation of an SES activity is analyzed 
in the new time frame, called natural time, that has been developed by the same authors since 
2002 in a series of papers in Physical Review Letters and Physical Review.

The recent examples of application of the new procedure reported in the aforementioned paper 
included the following two electrical activities recorded at Pirgos (PIR) station in western 
Greece. One is the case of SES activity observed on January 14, 2008, after which approach to 
the critical point was recognized on February 10 and the Mw 6.9 earthquake (the largest earth-
quake in Greece in the last twenty years in the Greek area) occurred at 36.50 North, 21.78 East 
on February 14. The second is the SES activity on February 29 to March 2, 2008. In this case, 
criticality approach was noted on May 29 and an Mw 6.5 earthquake occurred on June 8, at 
37.86 North 21.50 East, causing a loss of four human lives and damage to hundreds of houses. 
Description on these and others events will be detailed in the paper to be published in the 
Proceedings of Japan Academy and has already been sent to the arXiv database of Cornell Uni-
versity (to view this version just press http://arxiv.org/ PS_cache/arxiv/pdf/0802/0802.3329v4.
pdf). Remarkable is that all these cases had been well documented before the events none of 
them being post-prediction!

In summary, it now appears that VAN group unambiguously achieved identification of the 
time-window, the epicentral area and the magnitude of earthquakes in Greece [my em-
phasis]. 

Scientists from around the world study the scientific website at the Library at Cornell 
University every day. It is natural, therefore, that many researchers had read our work 
heralding the imminent earthquake. Thus, in the days immediately after the earthquake’s 
occurrence, we got many congratulatory letters from research centers in Europe, Japan, 
China and the USA, encouraging us to continue our research efforts. Below I give two 

22.3  The impact of our prediction abroad

http://arxiv.org/PS_cache/arxiv/pdf/0802/0802.3329v4.pdf
http://arxiv.org/PS_cache/arxiv/pdf/0802/0802.3329v4.pdf
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examples of e-mails received by Professor Uyeda from Chinese researchers after sending 
his report of 12 June.

In the first e-mail, the researcher Jean Chu writes:

NEWS ON RECENT VAN ACHIEVEMENT:

Dear Seiya,

This news is so great, Seiya! Congratulations to all those working with, using and support the 
VAN effort. Now, the challenge is, to have this methodology and others available to the people 
who are at risk, right now. The social acceptance and use of such methods is where we are all 
headed. Good Luck and Keep up the Great work!

With love, Jean

In the second message, the researcher Xiaoping Zeng writes:

Dear Seiya,

Thank you for e-mailing the news on a paper by Professor P. Varotsos and his co-workers and 
their recent achievement.

Congratulations!

All the best,

Xiaoping ZENG

22.4  The extent of the destruction caused by the earthquake of  
8 June 2008 

As mentioned in Section 22.2, despite our warning to the public about the upcoming dan-
ger on 29 May 2008, unfortunately there was the loss of a few human lives. However, if 
one compares the extensive damage with the small number of victims, one can draw one’s 
own conclusions on whether the population had taken effective precautionary measures 
upon receiving our warning in late May, despite a number of public assurances by some 
seismologists who claimed that nothing was going to happen.

In order for the reader to realize the extent of damage on the basis of official data, I 
present for example the newspaper Eleftherotypia on Sunday 22 June 2008. 

The newspaper article was entitled “Count their losses” and read as follows: 

... Heavy reports on serious damage, according to official figures from the Prefectures Elia and 
Achaia, with hundreds of people having been left homeless...

In the Elia Prefecture the buildings seriously affected by Enceladus run to the thousands. Of 
the total 7,100 tested in the region, they found significant problems in 2,200 (in need of im-
mediate repair) and 350 of them had to be demolished. Significant losses were found in the 
schools of Elia. Five were disrupted by the earthquake and were demolished, while 56 reported 
cracks ... The earthquake hit the basic infrastructure, roads, water supply, public buildings, etc. 
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There are more than 20 cases of roads that have been damaged either by subsidence ... Damage 
from landslides falling into reservoirs has affected water supplies in many municipalities ... 
The earthquake has also affected dozens of public buildings, municipal offices, fire stations, 
tax offices, courts, etc. And more than 30 ancient temples... also over 2,000 companies, small 
and large, sustained serious damage…

[In Achaia] ... 30% of the 11,000 buildings that have been tested were not residential ... Of the 
351 public buildings checked, 204 were classified unfit ... 34 schools needed repairs ... 

22.5  Has our decision to publicize forecasts changed after the 
earthquake of 8 June 2008? 

The newspaper Eleftherotypia on Sunday 22 June 2008 also ran an article entitled “We pre-
dicted the epicentral area, time, and magnitude” and subtitled “The responses of Professor 
P. Varotsos to the Andravida earthquake” which read:

With an unanswerable letter, very cautious expressions, Professor P. Varotsos breaks his silence 
to defend his recent study of earthquake prediction in Andravida. Typical recipients are fellow 
Professors, students and friends. However, in view of the details given for the prediction of the 
earthquake in the Peloponnese, the basic beneficiaries are many more outside the Department 
of Physics. His willingness to answer those who question is apparent and he states:

‘It is understandable that a large part of the population now looks forward to our future work 
on what might happen to it (Andravida) or other areas of the country. To respond to this, my 
colleagues and I have to continue our research efforts every day, working almost 24 hours to 
ensure the good operation of our 10 telemetric stations.’

P. Varotsos does not refer fortuitously to the population. Since the web site where Professor 
publicises his studies became publicly known, there are many who visit it to learn. 

The newspaper then lists the sections of Varotsos’ letter, referring to the article publicized 
on the scientific website of Cornell University on 29 May 2008 that identified the param-
eters (epicenter, time, and magnitude) of the forthcoming earthquake. The newspaper also 
presented the map from this article on the basis of which the identification of the para- 
meters of the impending earthquake has been achieved (Figure 22.3 explained in Section 
22.1).

Varotsos, obviously influenced by the events of the earthquake in the Peloponnese, now 
wanted the whole of his time, apart from his teaching duties, to be devoted to his research. 
Taking into account the great extent of the damage mentioned above, imagine if the number 
of victims had been greater, as had happened in the past in similar earthquakes on the main-
land. In view of these facts, we are fully convinced that it was a good decision to publish 
the seismic information in advance, when we believed that the impact of an upcoming 
earthquake could be devastating. Fears that when people learn such information, panic will 
prevail, have been demonstrated in practice to be exaggerated. This is because in both cases 

22.5  Has our decision to publicize forecasts changed after the earthquake of 8 June 2008?
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of the 2008 major earthquakes, namely the great 6.9 earthquake in Methoni on 14 February 
2008 (Chapter 21), and the 6.5 earthquake in Andravida on 8 June 2008 (discussed in this 
chapter), when predictions were made public, no panic was noticed. 

Knowledge is better than ignorance and the people have the maturity to take the 
necessary precautionary measures.



23  The VAN earthquake prediction method in 
other countries: Current views

I start this chapter by stating that the “Inter-Association Working Group for Electromag-
netic Studies of Earthquakes and Volcanoes” (EMSEV), founded by the International Un-
ion of Geodesy and Geophysics in 2001 after an initiative by the eminent Professor Seiya 
Uyeda, is now composed of more than 250 corresponding members from 14 countries. 
Unfortunately, due to the limitation of space, it is difficult to describe here the recent VAN 
developments in all countries. Thus, I have to restrict myself to describing what is happen-
ing in only the following seven countries: Japan, the USA, China, Russia, Mexico, Italy, 
and France. 

23.1  Japan

It should be emphasized from the beginning that Professor Seiya Uyeda has played a key 
role in the development of the VAN research in Japan since the late 1980s. As already 
mentioned, he is a member of the Japan Academy of Sciences, and a foreign member of 
the American Academy of Arts and Sciences, the Russian Academy of Sciences, and the 
U.S. National Academy of Sciences. For his great contributions to scientific research (see 
section 1.2.1), Professor Uyeda has been conferred – in addition to several international 
prizes − an Honorary Doctor of Philosophy from the University of Athens (Greece), see 
Figure 23.1. 

The facts associated with the super-giant Tohoku 9.0 earthquake on 11 March 2011 are 
discussed separately in the Appendix, and in particular in Section A.4. This is because a 
discussion of the Tohoku case requires some mathematical background in order to under-
stand better the natural time analysis, which is set out in the first two sections of the Ap-
pendix. Thus, here we restrict ourselves to the recent advances in Japan until 2010.

Several articles from Japanese scientists focusing on SES investigations have been pub-
lished. I mention, for example, just four of them in 2009: Two articles by Y. Orihara and 
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colleagues appeared in the November and December issues of the Proceedings of the Japan 
Academy (Volume 85B, pages 435−442 and 476−484, respectively). They reported elec-
trical measurements in different regions of Japan, during which electric signals were re-
corded. Their analysis showed that these signals did not originate from artificial sources 
(noise), but from natural processes (earthquakes) within the Earth, thus being SES. The 
other two articles were published in international journals of high prestige. One appeared 
in the journal Tectonophysics (Uyeda et al., Volume 470, pages 205−213), and the other in 
the Journal of Geophysical Research (Uyeda et al., Volume 114, article number B02310). 
I mention below some characteristic excerpts from these two articles.

The first article in Tectonophysics was entitled “Short-term earthquake prediction: Cur-
rent status of seismo-electromagnetics”, in the abstract of which the authors wrote the 
following:

…Loss of human lives as a result of earthquakes is caused overwhelmingly by the collapse 
of buildings within less than a few minutes of main shocks. The most urgent countermeasure 
consists of two key elements: One is strengthening of weak structures and the other is short-
term earthquake prediction. Short-term prediction needs precursors... Nonetheless, nationally 
funded large-scale earthquake prediction programs always emphasize the need to reinforce 
seismometer networks. They do not take into account the views of those in the science com-
munity, who point to the importance of non-seismic precursors ...

Figure 23.1 A photo from the Honors Ceremony at the University of Athens on 13 September 1996, 
in which Professor Uyeda (pictured here together with the author) was conferred Honorary Doctor of 
Philosophy by the University of Athens, Greece. 
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In the second section of this article under the heading “Short-term earthquake prediction: 
Impossibility myth” the authors wrote:

Although much more difficult than the long- and intermediate-term predictions, the short-term 
prediction is evidently most effective for the purpose of directly saving human life ... We draw 
attention to the recent work of Varotsos and his group, based on a new time domain called 
natural time ... It was indeed shown for a number of events that the seismicity entered a criti-
cal stage a few days before the catastrophe of the following earthquakes: In the earthquake of 
magnitude 6.6 Grevena-Kozani in 1995, the 6.5 earthquake at Eratini-Egion in 1995, the 6.4 
earthquake at Strofades in 1997, the 6.5 earthquake in the Aegean Sea in 2001, and other major 
earthquakes. This suggests a striking possibility to narrow the time window for the predic-
tion of earthquakes to a few days [my emphasis]. 

Focusing on the VAN method the authors continue as follows (words in bold are my em-
phasis):

... The VAN method, named after the initials of the founding Greek scientists, monitoring the 
so-called Seismic Electrical Signals (SES) has conducted actual short-term prediction of earth-
quakes of magnitudes larger than 5 for well over a couple of decades. The VAN method has 
been successful in making predictions within the following error range: a few weeks in time, 
better than 0.7 units in magnitude and better than 100 km in epicentral distance ...

The VAN methodology is based on two major discoveries: One is the so-called selectivity 
stating. 1) There are sites sensitive to SES (sensitive sites), while most randomly chosen sites 
were insensitive. 2) A sensitive site is sensitive only to SES from some specific focal areas ... 
The other discovery by the VAN research is the relationship among the epicentral distance, 
the earthquake magnitude and the observed intensity of the SES. Once the epicentral location 
is estimated from the selectivity map, the magnitude of the impending earthquake can be as-
sessed, since both the intensity and the epicentral distance are known. 

 The VAN method, however, has been the target of a heated debate. As far as we have critically 
examined, VAN successes are convincing ... The public impact of VAN’s predic-
tions has been large because lives have actually been saved at some disastrous 
earthquakes (see the relevant article in 2000 by S. Uyeda in the journal EOS, volume 81, 
No. 3). In the present authors’ view, VAN has well survived the test of time. In Japan, 
both VAN type monitoring and magnetic monitoring of very low frequency have been imple-
mented during the last two decades. Despite the high level of artificial noise, in particular from 
DC driven electric trains, the existence of the VAN type SES has been confirmed.

... Pressure stimulated polarization currents (PSPC) proposed by Varotsos and Alexopoulos for 
SES (and magnetic field) are emitted from a solid containing electric dipoles upon a gradual 
increase of the pressure (or stress) ... This PSPC model is unique among other models, in 
that SES would be generated spontaneously during the gradual increase of stress [in the focal 
area] without requiring any sudden change of stress such as micro-fracturing... 

I now proceed to the presentation of some excerpts from the second article by Professor 
Uyeda and co-workers in the Journal of Geophysical Research in 2009, mentioned above, 
entitled “Analysis of electrical activity and seismicity in the natural time domain for the 
volcanic − seismic swarm activity in 2000 in the Izu Island region, Japan”.

23.1  Japan
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The summary of this article reads: 

The Izu 2000 seismic swarm activity lasted for about 2 months with some 7,000 shocks with 
magnitude greater than 3 and five earthquakes larger than 6.0 and was preceded by a pro-
nounced electrical activity with innumerable [electric] signals that started two months prior 
to the swarm onset. It is shown, first, that the seismicity subsequent to the electrical activity 
approaches a critical stage a few days before the occurrence of the first shock with magnitude 
larger than 6.0 and, second, that the electrical signals also have the properties characteristic to 
the critical stage. Despite the big differences in time scale and numbers of electric signals and 
earthquakes, these features are similar to those found in Greece. The present results suggest 
that both in Greece and Japan, the electrical activity as well as the subsequent seismicity may 
have a self-similar structure and exhibits similar dynamic evolution toward critical stage. 

At the end of the paper, the authors conclude (words in bold denote my emphasis): 

Thus, the analysis in the natural time domain of the seismicity, led to an estimate on the date 
of the impending large earthquake of July 1, 2000, with a narrow time window of the 
order of a few days.

… Finally, it is worthwhile noting that the obtained results should not be misinterpreted as 
definitely proving that the analysis in the natural time domain of seismic catalogue alone can 
lead to an estimation of the date of an impending main shock and replace the electrical activity 
data. In reality, we may need both, because it is the initiation of the SES activity which has 
so far provided the key information on the time from which the computation of the seismicity 
should start. 

In other words, Japanese scientists confirm that both the registration of SES and the analy-
sis of the subsequent seismicity in the natural time domain are equally important to deter-
mine when a forthcoming major earthquake will happen (see Section 18.3). 

23.2  The USA

I start by referring to two scientific publications that are indicative of ongoing research in 
the USA.

The first is an article published in a leading international journal in physics (Physical 
Review Letters, Volume 97, Article No. 238 501, 2006), authored by six researchers (J.R 
Holliday, J.B Rundle, D.L Turcotte, W. Klein, K.F Tiampo and A. Donellan) who work in 
well-known universities in the USA and Canada as well as at NASA. In this article, entitled 
“Space-Time Clustering and Correlations of Major Earthquakes” (which was followed by 
other works), they cite as a basis for their calculations the idea of natural time proposed by 
Varotsos and his colleagues. In particular, these researchers wrote: “A central idea is that 
the length of the snapshot window [for the calculations] is not fixed in time; it is instead 
fixed by earthquake number at each threshold magnitude. Nature appears to measure the 
‘earthquake time’ in numbers of events, rather than in years”. (I explained this crucial as-
pect of natural time in Section 18.2.)
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Next, I refer to a very recent article (Geophysical Journal International, Volume 184, 
pages 1214−1222, 2011), authored by three renowned researchers, S. Lennartz, A. Bunde 
and D.L. Turcotte (the first two from Germany and the third from the USA). This arti-
cle, entitled “Modelling Seismic Catalogues by Cascade Models: Do We Need Long-term 
Magnitude Correlations?” is again based on the concept of natural time proposed by the 
Greek team, and the authors conclude that they “obtain excellent agreement between the 
simulations and the California [seismic] data”.

Finally, I mention a book entitled Predicting the Unpredictable (Hough, 2010, Princeton 
University Press, N.J.). Authored by a seismologist at the United States Geological Survey, 
it recounts the efforts of the scientists, mainly in the USA, for short-term earthquake pre-
diction, which ultimately have not led to any substantial positive result to date. The sta-
tus of the current efforts of American seismologists emerges clearly from Susan Hough’s 
book. For example, on page 3 we read:

 The last great earthquake in California was over one hundred years ago, in 1906 in San Fran-
cisco ... In recent years, scientists have developed and deployed increasingly sophisticated 
instruments to capture signals from the earth, not only earthquake waves [i.e., seismographs] 
but also minute warping of the crust... Data have been recorded prior to a number of recent 
moderate earthquakes of magnitude 6−7 in California. And they have revealed no sign of pre-
cursory signals… So seismologists are left to wonder what, if anything, the instruments will 
reveal when the next Big One strikes. Thus when instruments reveal something outside the 
ordinary, we are left to wonder could this be it?  

It seems that seismologists in the United States, relying on the data collected by seismo-
graphs and GPS, have tried a few predictions, but all eventually failed. For example, on 
page 10 of the book we read:

 In the spring of 2004, a team of researchers at the University of California at Los Angeles went 
public with a prediction that a magnitude 6.4 or greater quake would strike the southern Cali-
fornia desert by September 5, 2004. This prediction, based on apparent past patterns of small 
and moderate earthquakes preceding previous large earthquakes in California and elsewhere, 
failed. Not only did no large earthquake strike the target region during the prediction windows; 
if anything the region remained unusually quiet throughout 2004. If a person didn’t know bet-
ter, he or she could start to think that the planet is determined to instill humility in scientists 
who dare to believe they have unlocked her secrets. 

On pages 10 and 11, the author sums up as follows: “We know that in a place like Califor-
nia, it isn’t a matter of if the next Big One will strike, but only when… For nearly a century 
scientists and residents in Southern California, have lived under a sword. We know that a 
very big earthquake will strike the region some day; we don’t know but if that day is tomor-
row or fifty years from now.”

In other words, the message clearly emerges that seismologists in the USA declare they 
are completely unable to predict earthquakes. However, in a typical case when VAN 
measurements were carried out near an epicenter in the USA, the results were quite differ-
ent, to which we now turn.

On several pages of this book the author refers to VAN. Here, however, I only reproduce 
an excerpt related to the 7.1 earthquake that occurred on 18 October 1989 (in local time it 

23.2  The USA
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was 17 October) near Loma Prieta, in the Santa Cruz Mountains south of San Francisco, 
with extensive damage to the wider area. About this earthquake, Susan Hough wrote (pages 
131−133): 

The researchers continued to explore the age-old idea [recall that VAN was initially proposed 
in 1981] that earthquakes are preceded by electromagnetic precursors and to develop methods 
such as VAN. ... In the days prior to the Loma Prieta earthquake south of the San Francisco 
Bay area, a magnetometer in operation close to the epicenter recorded what appeared to be a 
highly unusual signal. The instrument had been installed by Stanford University Professor An-
thony Fraser-Smith to monitor variations in the earth’s ultra-low-frequency, or ULF, magnetic 
field ...On October 5, 1989, his instrument near the town of Corralitos recorded an increase in 
ULF intensity [Note that anomalous variations of smaller intensity had started earlier as I will 
explain later in Section A.3]. On October 17, three hours before the quake, the signal was in-
creased even more dramatically, reaching amplitude thirty times larger than normal. No similar 
excursion had been recorded during the two years of operation prior to this time. The results 
were touted in Science less than two months after the earthquake, and published in 1990. 

For the convenience of the reader, I point out once again that changes in the magnetic field 
are always accompanied by changes in the electric field and the VAN research records both 
the electric and magnetic field changes. In other words, the signal recorded by Fraser-Smith 
with a magnetometer should necessarily have been accompanied by an electric signal. This 
was identical to the SES recordings of the VAN team, as Professor Fraser-Smith explained 
at the international conference in Athens he attended in 1990 (see Section 8.1).This was 
also clarified by Professors Lawrence Slifkin and David Lazarus in their responses after 
that conference (see Section 8.3). In this striking similarity I also refer to the Los Angeles 
Times’ article, discussed in Section 8.5, and to the Washington Post’s article in Section 7.2.

Concerning the opinion of the scientific community about Hough’s book, rather than 
presenting my own point of view, I find it more useful to cite the book review from the 
American Physical Society, published in the widely distributed journal Physics Today  
(November 2010, pages 46−47). This review, after noting that this book is “a comprehen-
sive, broadly accessible and readable overview of the ups and (mostly) downs of earthquake 
prediction over the past 50 years” also states: “My main reservation with the book is that 
it is rather US-centric, as even the author admits. There is little discussion about the devel-
opment of earthquake prediction in Japan, China or Russia. Briefly mentioned is Greece’s 
VAN project…, which uses seismic electrical signals [SES] to predict earthquakes. How-
ever, that classic case – it led to a great debate in the 1990s among seismologists about 
whether earthquakes could be predicted – deserved a more detailed exposition.” 

23.3  China 

China has a long tradition of efforts to predict earthquakes. In one case, the Haicheng earth-
quake of magnitude 7.5 that occurred in North China on 4 February 1975, after combining 
a number of precursory phenomena (including the abnormal behaviour of animals), the 
Chinese scientists were successful in warning the population in time. Following this suc-
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cess, however, a lot of doubts have been published as to whether a true prediction actually 
existed. But apart from this, it is certain that for a similar magnitude 7.5 earthquake that 
occurred the following year, on 28 July 1976 in Tangshan (about 120 km east of Beijing), 
the Chinese scientists failed to warn the population and thus hundreds of thousands of lives 
were lost.

Chinese scientists have expressed strong interest in the VAN research (see Section 4.3), 
and have also translated into Chinese articles by the VAN team. Since the mid 1980s to date 
they have published dozens of scientific articles related to VAN. Note that they have also 
installed 120 stations to perform geoelectric observations according to a recent article (Sci-
ence in China Series D: Earth Sciences, Volume 52, pages 1572−1584, 2009, co-authored 
by 28 researchers).

I mention here only the most recent articles, and particularly those related to the devas-
tating Sichuan earthquake of magnitude 8.0, which occurred at 14:28 local time on 12 May 
2008. This earthquake is also known as the Wenchuan earthquake, the name of the region’s 
epicenter 80 kilometers west-northwest of Chengdu, which is the capital of the Sichuan 
province of China. The earthquake was also felt in nearby countries and as far away as 
both Beijing and Shanghai, located at distances of 1500 and 1700 km respectively from 
the epicenter. Fifteen million people lived in the broader region affected by the earthquake, 
and the final report on the number of victims was dramatic. Over 87,000 people died, there 
were more than 374,000 seriously injured, and the homeless numbered more than 4 mil-
lion. It was the most deadly earthquake since the earthquake in Tangshan in 1976. Accord-
ing to Chinese authorities, the rupture lasted about 120 seconds with the majority of energy 
released in the first 80 seconds. Upon starting from Wenchuan, the rupture propagated at an 
average speed of about 3.1 kilometers per second towards the northeast, rupturing a total 
of about 300 km.

Let us recall here that the earthquake in Mexico in 1985 also caused thousands of deaths 
in Mexico City, although the city was located about 350 km from the epicenter of the 
earthquake. These two examples, namely the Wenchuan earthquake in China in 2008 and 
the earthquake in Mexico in 1985, taught us that those who criticize the VAN team by 
demanding higher accuracy in predicting the epicenter, are obviously wrong (see Section 
3.6). The critics require that the VAN research identify in advance where the fault will start 
breaking (i.e., the focus). This, however, has only academic interest, because in practice the 
rupture can propagate in a short time to distances of about several hundred kilometers. If, 
say, Chinese scientists had succeeded in identifying in advance an area measuring 400 km 

 400 kilometers and warn the population, their accuracy would have been excellent. But 
they failed to do so. However, they had detected clear preseismic electric signals, as they 
wrote in their recent articles, which will be mentioned briefly below.

First, in the 2009 article mentioned above, the following is reported in the conclusion: 
“Four geoelectric monitoring stations are within 300−600 km from the epicenter of the 
Wenchuan earthquake and were deployed 3−4 years before the earthquake. Just before the 
Wenchuan 8.0 earthquake, we found a significant signal, in the early morning of May 
12, 2008, which implied that a very strong earthquake was coming…”

Second, in an article published in March 2010 (Zhao et al., Chinese Journal of Geo-
physics − Chinese Edition, Volume 53, pages 487−505), the 10 authors report that in the 
geoelectric observation station in Hongge (the only station that the team had in this region), 

23.3  China
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located 465 km away from the epicenter of the Wenchuan earthquake, they recorded a 
significant precursory change around 05:00 am in the morning of 12 May 2008 (we 
remind readers that the earthquake occurred early in the afternoon, at 14:28 local time).

Third, in an article published in 2011 (Journal of Asian Earth Sciences, Volume 41, 
pages 421−427) entitled “Retrospective Investigation of Geophysical Data Possibly As-
sociated with the 8.0 Wenchuan Earthquake in Sichuan, China”, the Professor of Geophys-
ics at Beijing University, Qinghua Huang, confirms that geoelectrical precursory signals 
were observed before the earthquake in Wenchuan. He wrote: “The preliminary analysis 
of the extremely low frequency data during January−June, 2008 at the Hanwang station 
(which, at about 300km distance, is the nearest station to the epicenter of the Wenchuan 
earthquake) showed that the power spectra of electric and magnetic fields during May 
1−12, 2008, enhanced significantly with respect to the normal background level (see Gao 
and co-workers in their article in 2010 in the Chinese Journal of Geophysics, Volume 53, 
pages 512−525) ... These data recorded before the main shock should be reliable.” 
Furthermore, in a separate article published in 2010 (Chinese Journal of Geophysics − 
Chinese Edition, Volume 53, pages 535−545) under the title “Numerical Simulation of the 
Selectivity of Seismic Electric Signals and its Possible Influences”, Huang and Lin pre-
sented calculations showing that the selectivity phenomenon of the SES is due to electrical 
inhomogeneity in the Earth’s crust, thus confirming the views of the VAN team published 
since the 1980s.

Finally, in an article that was published in December 2010 (Chinese Journal of Geo-
physics – Chinese Edition, Volume 53, pages 2887−2898) under the title “The Electromag-
netic Phenomena before the Magnitude 8.0 Wenchuan Earthquake”, Fan et al. also reported 
“significant precursory anomalies of the geoelectric and geomagnetic fields”. 

23.4  Russia 

In this country, as in China, there is a long tradition of research on earthquake prediction. 
Since the mid 1980s Russian scientists have expressed strong interest in the VAN research 
(see Sections 4.3 and 8.3) and published dozens of scientific articles, both with their own 
independent measurements as well as in collaboration with other researchers (Japanese, 
American, etc.), confirming the existence of electromagnetic signals before upcoming 
earthquakes. 

Beyond these articles, there are several other publications by Russian researchers who 
first studied the physical basis for the SES generation suggested by Varotsos and Alexopou-
los in the 1980s (according to which, as explained in Section 2.1, the SES are emitted when 
the system enters a critical phase), and second examined the applicability of this physical 
basis to other areas of science where “catastrophic” phenomena have been also observed. 
A typical example is a series of recent articles by Russian researchers from two renowned 
research institutes in St Petersburg: the Ioffe Institute of the Russian Academy of Science, 
and the Institute for Arctic and Antarctic Research. In one of these articles (Chmel et al., 
Physica A, Volume 389, pages 2617−2627, 2010) under the title “Variability of Scaling 
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Parameters in Non-Conservative Systems: Geophysical Aspect”, the authors write in their 
introduction:

The interest to the scaling processes in Geophysics was initially stimulated by … [the] pre-
dictability of catastrophic tectonic perturbations animated by statistical physicists when the 
concept of self-organized criticality appeared. The critical state of permanently loaded rocks 
in nature and under laboratory conditions was identified by direct physical methods, such as 
acoustic emission, electromagnetic emission, and seismic electric signals (SES), and recog-
nized, in general, by the geophysical community. 

And they summarized the main conclusions of their article as follows: “Newly obtained 
data on the critical dynamics of the drifting/fracturing sea ice in the Arctic Ocean were 
analyzed and compared with published data on the dynamic processes in the Earth’s crust. 
Substantial similarities were found in the scaling behavior of both geophysical systems.” 

23.5  Mexico 

In Mexico City in 1985 (see Chapter 16 as well as Sections 3.5 and 23.3), thousands of lives 
were lost in an earthquake that occurred 350 km away. So from the beginning of the 1990s, 
teams of researchers from leading universities, polytechnics and other research centers 
in Mexico settled several VAN stations around the country. In several articles published 
in scientific journals between 1996 and 2010, they reported preseismic electric signals 
recorded before earthquakes of magnitudes larger than 6.0, which had similar shape and 
properties to the signals reported by the VAN team in Greece. For example, in an arti-
cle published in 2009 Guzman-Vargas et al., Physica A, Volume 388, pages 4218−4228), 
entitled “Correlations and Variability in Electrical Signals Related to Seismic Activity”, the 
four authors wrote in their introduction:

... In many seismically active zones around the world, there exist research programs for the 
study of possible precursory phenomena of earthquakes. In particular, one of the techniques 
used in the search for earthquake precursors for more than three decades consists of monitor-
ing the so-called electric self-potential field. The main motivation for exploring such signals 
is that it is expected before the occurrence of an earthquake (see the book by Varotsos, 2005), 
that stress (pressure) gradually varies in the focal area ... This stress variation may change the 
relaxation time [that is the time needed for a dipole to change orientation] for the orientation of 
the electric dipoles formed due to lattice defects. It may happen that when the stress (pressure) 
reaches a critical value, these electric dipoles exhibit a cooperative orientation (collective 
organisation), thus leading to emission of transient electric signals termed Seismic Electric 
Signals (see the articles by Varotsos and Alexopoulos in 1984) ... 

…We have measured the ground electrical potential (self-potential) at several sites along the 
Mexican coast near the Middle American trench, which is the border between Cocos and the 
American tectonic plates. In some previous articles we have reported more detailed descrip-
tions of that region and some studies of possible precursory electrical phenomena as-
sociated with several earthquakes of magnitude larger than six...

23.5  Mexico
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In this work we are interested in evaluating the changes in the variability and correlations of 
geoelectric signals during a two-year period from June 1, 1994 to May 31, 1996 at two sites 
(Acapulco and Coyuca stations) located in southern Mexico. In particular, our study is related 
to the magnitude 7.4 earthquake that occurred on September 14, 1995, with epi-
central distances of 110 km from Acapulco and 145 miles from Coyuca, respectively.  

Describing how the experimental data were obtained, the authors explain: “The time series 
presented in this study ... are electric self potential fluctuations between two electrodes 
buried 2 m into the ground and separated by a distance of 50 meters ... as is indicated by 
VAN methodology.” 

Summing up their conclusions, the authors state: “Previous studies have reported… the 
emergence of correlated dynamics in geoelectric potentials prior to an important earth-
quake… In this work… important differences in scaling exponents and entropy pro-
files… are observed… in the vicinity of the magnitude 7.4 earthquake that occurred 
on September 14, 1995.” (See also Section 23.6, where an additional article by Mexican 
researchers in collaboration with Italians is mentioned.) 

23.6  Italy 

Since the late 1980s, many researchers from various Italian universities and research cen-
tres have studied theoretically and/or experimentally the VAN method and published sev-
eral articles on this subject in the 1990s and 2000s. Here, I mention two indicative exam-
ples, referring to measurements carried out in Italy with the same methodology as the VAN 
research

The first example refers to a 2005 article (Telesca et al., Natural Hazards, Volume 34, 
pages 177−198) under the title “Analysis of Extreme Events in Geoelectrical Time Se-
ries Measured in a Seismic Area of the Southern Apennine Chain (Italy)”. Telesca and 
his co-workers made measurements at a station located in the Southern Apennine chain, 
regarded as one of the most seismically active Mediterranean areas where the earthquakes 
are mainly associated with collision between the African and the Eurasian tectonic plates. 
In the summary of their work, the authors wrote: “In the present paper we analyze the series 
of extreme events in geoelectrical signals recorded at the monitoring station Tito located in 
a seismic area of southern Italy. Applying an objective criterion to estimate the probability 
of occurrence of extreme events in the time series, we found a correlation between the 
geoelectrical anomalies and earthquakes in the area monitored during the period of 
recording”. Furthermore, in their conclusion the authors stated: “We found correlations 
between geoelectrical runs and seismic events in almost all cases examined, suggesting the 
existence of precursory geoelectrical patterns preceding earthquakes.”

In a later work (Colangelo et al., Natural Hazards and Earth System Sciences, Vol-
ume 8, pages 1009−1104, 2008), three Italian researchers returned to analyze subsequent  
measurements during the period January−April 2007 with a network of stations installed in 
the aforementioned area. In that article, under the title “Study of Self Potential Anomalous 
Fluctuations in a Seismic Activity Zone of Lucano Apennine (Southern Italy): Recent Re-
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sults”, the new results confirm the main conclusion given in their previous article in 2005, 
mentioned above. 

23.6.1  Collaboration with Mexico

Also, in recent years cooperation between Italian scientists and researchers from Mexico 
has developed, which has led to the publication of a series of articles describing the re-
cording and/or analysis of VAN precursory signals. In a recent paper (Ramirez-Rojas et 
al., Natural Hazards and Earth System Sciences, Volume 11, pages 219−225, 2011) enti-
tled “Entropy of Geoelectrical Time Series in Natural Time Domain” the three researchers 
wrote in their summary:

Seismic electrical signals (SES) have been considered precursors of strong earthquakes and, 
recently, their dynamics have been investigated within the natural time by Varotsos and his col-
leagues in 2004. In this paper we apply the natural time approach and the chaotic map signals 
analysis to two geoelectric time series recorded in a seismically very active area of Mexico, 
where two strong earthquakes of magnitude 6.6 and 7.4 occurred on October 24, 1993 and Sep-
tember 14, 1995 respectively ... Our findings point to an increase of the correlation degree 
of the geoelectrical signals before the occurrence of strong earthquakes. Furthermore, the 
power spectrum and the entropy in natural time, are in good agreement with the results pub-
lished in the literature [that is the results reported by Varotsos and co-workers in 2004] ...” 

23.7  France 

Since the mid 1980s (see Section 7.1), France had expressed strong interest in the VAN 
research.

The interest of French researchers still continues. Here I only mention an indicative ar-
ticle published by Zlotnicki et al. in the journal Planetary and Space Science (Volume 54, 
pages 541−557, 2006) entitled “Ground-based Electromagnetic Studies Combined with 
Remote Sensing Based on Demeter Mission: A Way to Monitor Active Faults and Volca-
noes”, which summarized the results so far of the measurements of the electric and mag-
netic field for both earthquakes and volcanoes.

 In particular, in the introduction to this work, the authors wrote: 

With decades of experience, it is now possible to highlight some key findings. First: On volca-
noes ... There are electromagnetic signals that vary from short (few Hz) to very long duration 
(days to years). Secondly: With regard to active faults, they are difficult to monitor, mainly be-
cause the density of the electric, magnetic or electromagnetic observation stations is relatively 
small taking into account the length of the faults (100 kilometers long or more) ...

In Greece, during recent decades, the VAN group has investigated the existence of very low 
frequency electric signals, of a few milivolts per kilometer in amplitude, appearing up to a few 
weeks before earthquakes. These signals were called Seismic Electric Signals (SES) ... A large 
debate is still active on the existence of preseismic signals of very low frequency. The positive 
consequence of this debate is that many investigations are now being carried out using diverse 

23.7  France
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techniques in different tectonic contexts and at present there is evidence that some of these 
electrical and magnetic signals are indeed related to earthquakes. Like volcanoes, slow 
self-potential, resistivity and/or magnetic changes can appear before the occurrence of 
an earthquake. 

I point out that the famous volcanologist Haroun Tazieff, in his book Earthquake Predic-
tion (Hachette, 1989; published into Greek, 1996), wrote that VAN signals should appear 
before both volcanic eruptions and earthquakes.  

Remember also here that, as explained in the Section 23.1, the Japanese researchers 
Uyeda and co-workers in their article in the Journal of Geophysical Research (2009) con-
firmed that before the volcanic activity in 2000 in Izu Peninsula, Japan, they detected very 
clear SES. In other words, the current developments in the VAN research confirm the view 
expressed by Haroun Tazieff since the late 1980s that it was imperative to develop VAN 
networks in various locations in the world which are active as far as volcanoes and/or 
earthquakes are concerned. 

23.8 Concluding remark

Ending this chapter, I would like to repeat that it is impossible to describe here all the 
research efforts related to SES that are going on in various countries at the moment. For 
example, in India very active SES research has been developed and a number of relevant 
international conferences have been held there. Among these conferences was the three 
day “International Workshop on Electromagnetic Studies Related to Earthquakes and Vol-
canoes” organized by the Faculty of Engineering & Technology, R.B.S. College, Agra in 
November 2007. In that conference, an invited paper under the title “Recent Progress in the 
VAN Method: Analysis in Natural Time” was presented co-authored by Varotsos, Sarlis, 
Skordas and Lazaridou. 



Appendix

Quantities calculated in natural time analysis. What happened before 
the Japanese super-giant 9.0 earthquake in 2011 

This Appendix comprises four sections as follows: Section A.1 explains how the calcula-
tion of the mean value of natural time, weighted by the normalized energy released at 
each event, is made. In addition, we introduce a quantity, termed variance of natural time 
(labelled κ

1
) again weighted by the normalized energy released at each event, which is of 

major importance in identifying when a complex system approaches the critical point. The 
general procedure through which the occurrence time of an impending main shock can be 
determined by means of κ

1
 is explained in Section A.2. Examples of this procedure are put 

forward in Sections A.3 and A.4 for major earthquakes in California and Japan, respec-
tively. In Section A4, we also describe in detail what happened just before and just after the 
devastating earthquake of magnitude (M) 9.0 that occurred in Japan on 11 March 2011 as 
far as the investigation in natural time is concerned. 

A.1  Calculation of the mean value and the variance of natural time χ 
weighted by normalized energy release.

Let us review the example depicted in Figure 18.1, in which we consider the occurrence 
of five consecutive events (say earthquakes) 1, 2, 3, 4 and 5 and then explain how we 
read them in both conventional time (Figure 18.1, upper) and in natural time (Figure 18.1, 
lower). In particular, let us recall that the observer in natural time kept in his memory the 
following five pairs of values: The first event emitted 40% of the total energy, the sec-
ond event 10%, the third 5%, the fourth 15% and the fifth 30%. These events occurred 
at the following values of natural time χ (see Figure 18.1(b)): The first event (out of five) 
corresponds to the natural time value χ

1
=1/5=0.20; the second event to χ

2
=2/5=0.40; the 

third event to χ
3
=3/5=0.60; the fourth to χ

4
=4/5=0.80; and the fifth event to χ

5
=5/5=1.0.  
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This way, the values of natural time always lie between 0 and unity. The percentages of 
the total energy that have been released by each of these five events are: For the first 
event p

1
=40%=0.40; for the second p

2
=10%=0.10; for the third p

3
=5%=0.05; for the fourth 

p
4
=15%=0.15; and for the fifth p

5
=30%=0.30.

The mean value <χ> of natural time weighted by the percentage of the total energy re-
leased at each event (hereafter called simply “mean value of natural time”, for the sake of 
brevity) is now calculated as follows: <χ>= p

1
 χ

1
+ p

2
 χ

2 
+ p

3
 χ

3
+ p

4
 χ

4
+ p

5
 χ

5
 and hence <χ>= 

0.4 0.2 + 0.1 0.4 + 0.05 0.6 + 0.15 0.8 + 0.3 1, thus we find <χ>=0.57. This value can-
not be interpreted as telling that the (whole) energy of the system has been released on the 
average at the value <χ>=0.57 of natural time, in view of the following fact: The calculated 
mean value <χ>=0.57 is very close to the value χ

3
=0.6 at which the smallest event (that is 

the third one) occurred and released only 5% of the total energy. Thus, instead of claiming 
that the energy of the system was released on the average at the value <χ>=0.57 of natural 
time, we should consider that in reality the emission of the energy was distributed at vari-
ous instances χ

1
, χ

2
, χ

3
, χ

4
 and χ

5
 lying ,as mentioned, between zero and unity. Furthermore, 

we should take into account that each of those instances lie away from the mean value <χ> 
by a “distance” which can be estimated by means of the quantity (χ-<χ>)2, that means that 
the “distances” for each of these five events from the mean value are: (χ1-<χ>)2, (χ2-<χ>)2, 
(χ3-<χ>)2, (χ4-<χ>)2 and (χ5-<χ>)2. It is now preferable to find the mean value of these 
five “distances”, which is designated by the symbol κ

1
. In the present example, this mean 

value is found to be κ
1
=0.121. In general, the quantity κ1, termed variance of natural 

time weighted by the normalized energy released at each event, or simply variance of 
natural time for the sake of brevity, denotes the mean value of (χ-<χ>) 2.  

A.2  Usefulness of the variance κ1 of natural time to identify the 
occurrence time of an impending main shock

The value of the quantity κ
1
 is of prominent importance in identifying when a dynamic 

system approaches the critical point. In particular, in the case of earthquakes we do the fol-
lowing: Recall that, as already explained in Section 18.3, after the SES recording (which 
marks when the system enters the critical stage as indicated by the original SES genera-
tion model of Varotsos and Alexopoulos, see Section 2.1), we start the analysis in natural 
time – in a way depicted in Figure 18.1(b) − of the successive small seismic events that 
happen in the candidate epicentral area (which has been determined on the basis of SES 
physical properties, as explained in Section 3.5). Thus, upon the occurrence of every small 
seismic event we repeat the calculation and compute (among others), the variance κ

1
. The 

following has been theoretically found and experimentally verified: If we observe that 
the κ

1
 value gradually decreases and reaches the value κ

1
=0.070 the system approaches 

the critical point and the main shock occurs after a few days up to 1 week or so. Thus, we 
need both the SES recording and the natural time analysis of the subsequent small seismic 
events, in order to be able to determine the occurrence time of the impending main shock 
within a narrow time window.
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The following question of crucial importance is raised: Can we judge whether a major 
earthquake is going to occur if no SES measurements are available? In other words, if 
only the seismic catalogue − from the routine measurements of a seismological institute − 
is available, can we do anything? The answer to this question is in general yes, provided 
that we employ the natural time analysis of the seismic events reported in the seismic cata-
logue. (In this case we rely on the fluctuations of the κ

1
 values – as will be explained later 

in Section A.3 − and not on the κ
1
 value itself used in the previous case, because – due to 

the lack of SES data − we do not know the starting point to calculate the κ
1
 value). I empha-

size, however, that the latter analysis alone may reveal important information that a major 
earthquake is upcoming, but without being able to specify the future epicentral area and 
the exact magnitude (which demand the knowledge of the SES data; see Section 3.5). I 
present below examples for both cases − that is, (1) when both SES recording and seismic 
data are available and (2), when SES data are lacking and hence we know only the seismic 
catalogue. These examples refer to large earthquakes that occurred in the USA (Section 
A.3) and Japan (Section A.4). 

A.3  Using natural time analysis to identify upcoming earthquakes in 
the USA

First, let us consider the case of the 7.1 Loma Prieta earthquake that occurred at 00:04:15 
GMT on 18 October 1989 in California. This is a typical case in which data equivalent to 
SES were available. This is so because Professor A. Fraser-Smith from Stanford University 
had recorded precursory magnetic field variations (Section 23.2), which are obligatorily 
accompanied by electric field variations, strikingly similar to the magnetic field data simul-
taneously observed with SES activities in Greece (see also Section 8.3, and in particular the 
clarifications of Professors Lazarus and Slifkin on this point).

 Fraser-Smith and co-workers (Geophysical Research Letters, Volume 17, pages 
1465−1468, 1990; Physics of the Earth and Planetary Interiors, Volume 68, pages 45−63, 
1991), report that the recording of the electromagnetic precursory variations started on 12 
September 1989, i.e., almost one month before the Loma Prieta earthquake (these varia-
tions became clearer on 5 October 1989 and were dramatically enhanced almost three hours 
before the earthquake, as mentioned in Section 23.2). This means that the area entered into 
the critical stage on 12 September 1989. Thus, we started the analysis in natural time of the 
subsequent small seismic events with magnitudes larger than 2.5 inside the area N (36.2° 
to 38.5°), W (120.7° to 122.7°) surrounding the Loma Prieta earthquake epicenter. The 
calculations of the variance κ

1
 of natural time were made in all the possible sub-regions 

of that area in a similar fashion with the procedure we followed before the 6.5 earthquake 
in western Peloponnese between Patras and Pirgos explained in Section 22.1. The results 
of these calculations were published in 2010 (Varotsos et al., Europhysics Letters, EPL, 
Volume 92, Article Number 29002, 2010) and showed the following: At 12:22 GMT on 13 
October 13, that is almost four and half days before the Loma Prieta earthquake, the vari-
ance κ

1
 reached the value κ

1
≈0.070, thus identifying that the system approached the critical 

A.3  Using natural time analysis to identify upcoming earthquakes in the USA
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point. In other words, after 12:22 GMT on 13 October 1989, the main shock was expected 
to occur at any time, as actually happened four and half days later, that is at 00:04 GMT 
on 18 October 1989.

We now turn to two other major earthquakes that occurred in California in 1992 and 
1999, for which SES data were not available, thus we had to rely on the seismic catalogue 
alone. These two earthquakes were, first, the Landers earthquake of magnitude 7.3 that oc-
curred at 11:57 GMT on 28 June 1992 (with an epicenter at 34.2  N, 116.4 W) and, second, 
the Hector Mine earthquake of magnitude 7.1 that occurred at 09:46 GMT on 16 October 
1999 (with an epicenter at 34.6  N, 116.3  W). Due to the lack of SES data, we could not 
apply the procedure followed for the Loma Prieta earthquake, where we started the natural 
time analysis of the earthquakes that occurred after the initiation of the electromagnetic 
precursors on 12 September 1989 and then repeated the computation of the κ

1
 value upon 

the occurrence of every new seismic event. In other words, we did not know, from which 
small seismic event we should start the natural time analysis in order to compute the κ

1 

value. We then worked as follows: Let us start from a certain earthquake of the catalogue 
and consider a small number N – usually between 6 and 40 − of the subsequent earth-
quakes, say N=40 earthquakes (including the first earthquake from which we start), and 
compute the κ

1
 value for this sequence of 40 events. We then repeat the same computation 

by starting from the next earthquake and considering again N=40 earthquakes, which now 
leads to a κ

1
 value different from the previous one. This is repeated for a large number of 

consecutive earthquakes, say for W=1000 earthquakes. Thus, we have now computed 1000 
different κ

1
 values which fluctuate around an average value ( ). As a measure of these 

fluctuations, we can consider their standard deviation  (that is, we find the square of the 
difference of each κ

1
 value from the mean value, we then sum all these results and divide 

by the number W=1000; this way we find 2 and from there we get ). Thus, we have the 
ratio /  which may be considered to provide a measure of the fluctuations of the κ

1
 values 

compared to their mean value . This will hereafter be termed variability of κ1 and could 
simply be thought of as telling us the following: the extent to which the κ

1
 values vary in 

an earthquake time series when a length comprising W earthquakes slides step by step 
through an earthquake catalogue. In an article entitled: “Order Parameter Fluctuations of 
Seismicity in Natural Time Before and After Main Shocks” (Sarlis, Skordas and Varotsos, 
submitted for publication on 27 April 2010; published in EPL, Volume 91, Article Number 
59001, September 2010), the following striking result was found: When these consecu-
tive W earthquakes gradually approach the occurrence time of a major earthquake, the 
fluctuations of the κ1 values (and, hence, the variability of κ1) are markedly enhanced, 
thus identifying the upcoming main shock. This has been ascertained for several major 
earthquakes including some major earthquakes in Greece as well as the above mentioned 
two earthquakes in the USA. This article, appeared on 21 September 2010, that is almost 
six months before the super-giant 9.0 earthquake that occurred in Japan in 2011. We 
shall return to this point below. 
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A.4  What happened before the super-giant 9.0 earthquake in Japan 
in 2011

In Section 23.1, I explained that in the research, carried out in Japan under the leadership 
of Professor Seiya Uyeda, SES had been observed before the occurrence of several earth-
quakes. In addition, I mentioned that Professor Uyeda and co-workers recorded an SES 
activity of long duration before the volcanic−seismic activity in the region around the Izu 
islands in 2000 and upon analyzing the subsequent seismicity in natural time, they success-
fully determined the occurrence time of the first strong earthquake (1 July 2000) with an 
accuracy of the order of a few days. 

Here, I focus solely on the description of the facts before the occurrence of the super-
giant magnitude M9.0 Tohoku earthquake (officially named Tohoku-chiho Taiheiyo-oki 
earthquake) on 11 March 2011. This earthquake devastated the Pacific side of northeastern 
Honshu, with a huge tsunami causing more than 20,000 victims and serious nuclear plant 
disasters.

A week before the occurrence of this earthquake, specifically on the morning of Friday 
4 March 2011, the Japanese researchers Seiya Uyeda and Masashi Kamogawa arrived at 
Athens (and left on 10 March 2011, just one day before this earthquake’s occurrence) to 
collaborate with Varotsos and co-workers. Varotsos was waiting for them at the airport and, 
during the drive from the airport to the VAN laboratory at Athens University, Professor 
Uyeda explained the current situation in Japan. He described that, although the Japanese 
population believes that the government supports the earthquake prediction research, the 
real situation is drastically different. Professor Uyeda said that practically all the financial 
support for earthquake prediction in Japan went to the “New Observation Research Project 
for Earthquake Prediction” inaugurated in 1999, which strongly emphasizes seismometric 
observations only (for example, the seismologists have already installed 2,000 seismologi-
cal stations and 1,000 GPS in Japan). As has always been the practice throughout the long 
national earthquake prediction programme, encompassing more than half a century, the 
title of the project carries the words “Earthquake Prediction” but there is no support for 
short-term prediction research, including Professor Uyeda’s team for VAN measurements. 
And this happens, in spite of the fact that “earthquake prediction is always ranked at the 
top of urgent problems in all the public opinion polls” (Uyeda, 2011 “What Should We Do? 
Earthquake Prediction in Japan” Chuou Kouron [translated as The Central Public Opin-
ion]). This article was published on 10 March 2011, a day before the Tohoku earthquake.

Varotsos, of course, was not surprised by these actions of a seismologist-dominated 
national project in Japan, having had a more-or-less similar experience in Greece. He then 
reminded the Japanese scientists of the recent paper in EPL by Sarlis, Skordas and Varotsos 
(see Section A.3) which described that, even when SES data are lacking, the natural time 
analysis of the seismic data alone can give very useful information for an upcoming major 
earthquake. 

Upon arriving at Athens University, Varotsos and his co-workers Sarlis and Skordas 
together with the Japanese scientists, jointly proceeded to study the seismic Japanese data. 
As expected, their efforts were first focused on the study of the previous catastrophic earth-
quake in Japan, magnitude 7.3 (or 7.1 depending on the type of magnitude used), that 

A.4  What happened before the super-giant 9.0 earthquake in Japan in 2011
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Figure A.1 The values of the variability of κ
1
 as a function of time during the period one year before 

and one year after the Kobe 7.3 earthquake. The points depict the results of the calculations made 
by using excerpts of the JMA catalogue comprising W earthquakes before or after the earthquake 
(see Section A.3). The difference between the W values of two consecutive points either to the left 
or to the right of the vertical line (which shows the occurrence time of the Kobe earthquake) is 100 
earthquakes. For the period before the Kobe earthquake, the remotest and closest points to the main 
shock correspond to W=1700 and 200 seismic events respectively (only events with magnitudes 
larger than 3.4, as reported in the JMA catalogue, have been considered in this calculation as well 
as in the other calculations mentioned in this section).Taken from Varotsos et al., Proceedings of the 
Japan Academy, Ser. B, (in press).

occurred at Kobe on 17 January 1995. In particular, their aim was to examine whether the 
procedure followed by Varotsos and co-workers for the two major earthquakes in Califor-
nia, when applied to the seismicity data collected before the Kobe earthquake, could reveal 
a similar precursory change. These seismic data from the Japan Meteorological Agency 
(JMA) earthquake catalogue were already available in Athens, because Dr Haruo Tanaka (a 
member of Uyeda’s team), during his long stay at Athens in 2004−2005 when collaborat-
ing with Varotsos and co-workers, had analyzed these data in natural time. They then con-
cluded (Tanaka et al., Proceedings of the Japan Academy, Volume B80, pages 283−289, 
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2004), that an SES activity could have been recorded almost two and half months before 
the Kobe earthquake occurrence if electrical measurements were carried out in that area. 
(Unfortunately, this was not the case, since such measurements were decided upon in 1995, 
after the occurrence of the Kobe earthquake, as written by Nature, Section 15.2). I clarify, 
however, that the present study was focused on a different question, that is, did the Japa-
nese seismic data show an enhancement of the variability of the quantity κ1 before the 
Kobe earthquake as found in the article published in EPL the previous September?

The results found by the two teams for the Kobe case were striking indeed. Figure A.1 
shows the variability of the quantity κ1 (see Section A.3 for the definition) obtained from 
the natural time analysis of the seismicity of Japan as a function of time for the two-year 
period from 1 January 1994 to 1 January 1996, that is, one year before and one year after 
the Kobe earthquake. The vertical line in the middle of the figure marks the time of the oc-
currence of the Kobe earthquake (17 January 1995). 

 To better visualize the results of the approach of the Kobe earthquake, I now take an 
excerpt of Figure A.1 and show in Figure A.2 only the results after the middle of September 
1994. 

Figure A.2 An excerpt of Figure A.1, showing only the results for the variability of κ
1
 as a function 

of time for the period after about the middle of September 1994. Taken from P. Varotsos et al., 
Proceedings of the Japan Academy, Ser. B, (in press).

A.4  What happened before the super-giant 9.0 earthquake in Japan in 2011
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To each of the points to the left of Figure A.2 we now attach the W value in red (but turn 
to green after the main shock) that means how many earthquakes before the Kobe earth-
quake have been considered in the calculation of the variability of κ

1
. An inspection of this 

figure shows that the variability of κ
1
 becomes higher towards the main shock, peaking on 

1 January 1995 (where W=200), almost two weeks before the main shock.
In order to make sure that this increase of the variability of κ

1
 well before the Kobe 

earthquake is not due to an artifact, various tests were employed. One example is as fol-
lows. 

Figure A.3 Values of the variability of κ
1
 calculated by using excerpts of the JMA catalogue 

comprising W earthquakes before (red circles, with negative W) or after (open [red] circles, with 
positive W) the Kobe earthquake on 17 January 1995.The vertical dotted line, at the zero value of 
the horizontal axis, marks the occurrence of the Kobe earthquake. The blue solid circles describe the 
results calculated before and after a “virtual” Kobe earthquake, that is if it had occurred five years 
before (on 17 January 1990). Taken from P. Varotsos et al., Proceedings of the Japan Academy, Ser. 
B, (in press). 
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In Figure A.3, the open circles depict in red the results of the variability of κ
1
 as a func-

tion of the number of earthquakes W before (negative x semi-axis, that is x=−W) or after 
(positive x semi-axis, that is x=+W) the Kobe earthquake. The vertical dotted line, at the 
zero value of the horizontal axis, marks the occurrence of the Kobe main shock.  

The results extend to 7,000 events before and to 7,000 events after the Kobe earthquake. 
It is obvious that well before and well after the Kobe earthquake, the variability of κ1 (red 
points) exhibits small changes lying more or less on the same level, but it shows an evident 
increase when approaching the main shock. We now repeat the same calculation, but 
assuming a virtual Kobe earthquake, that is, assuming that a virtual earthquake had oc-
curred exactly five years before (on 17 January 1990) and using the corresponding seismic 
data from the same JMA catalogue. These points obtained for the virtual earthquake are 
depicted in Figure A.3 as blue solid circles do not show any evident increase before the 
virtual earthquake. Such tests are convincing enough to demonstrate that the increase of the 
variability of κ

1
 before the actual Kobe earthquake, as can be visualized in Figure A.3 by 

the open circles approaching the vertical dotted line, is an effect beyond any doubt. 
These results, from merely analyzing the seismic data in natural time, clearly opened up 

a new possibility to warn of upcoming major earthquakes in Japan. At the same time, how-
ever, both Varotsos and Professor Uyeda were aware of the fact that the seismologists in 
Japan had not followed the new developments of the natural time analysis of seismicity so 
that short-term prediction of the next major earthquake would not be made. Thus, in other 
words, both Professor Uyeda and Varotsos were afraid that before the next catastrophic 
earthquake in Japan, this large enhancement of the variability of κ

1
 would not be recog-

nized in advance by the seismologists. Unfortunately, this was the case.
Professor Uyeda suggested to Varotsos that it might be useful to contact the Japanese 

Ambassador in Athens, since he is the official representative of the Japanese government 
in Greece. In fact, on 9 March 2011 – that is only two days before the 9.0 Tohoku earth-
quake – Professor Uyeda and Dr Kamogawa, together with Varotsos, visited the Ambassa-
dor and had an extensive talk with him. At the start of the discussion, Professor Uyeda gave 
the Ambassador a copy of an article he was going to publish the following day (10 March 
2011) in the widely circulated Japanese journal Chuou Kouron, that is The Central Public 
Opinion (mentioned above). At the beginning of the article Professor Uyeda wrote:

Most readers must naturally be guessing that active research for earthquake prediction is being 
carried out in Japan. However, it is not actually so… Japan has never succeeded in predicting 
any earthquake despite having the world’s best seismological network. In fact, not even one 
prediction has been issued even though a national scale project on earthquake prediction has 
been carried out over several decades. Obviously, this means that something is wrong with the 
way the project has been carried out. How did this happen? Where is the problem? And, what 
should we do to solve it? This is the theme of this article…

 …The catalyst for my suddenly realizing that short-term earthquake prediction was possible 
was my encounter in 1984 with the VAN method… This is perhaps the only one method which 
has continued to make successful short-term predictions for nearly 30 years. This method is 
best established both empirically and theoretically in the world... The present author and 
colleagues worked like horses and deployed a number of VAN-type observation stations from 
Hokkaido to Okinawa in Japan. A distinct signal came out suddenly on a certain day at the 
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observation station on the foot of Iwate Mountain, and a magnitude 6.0 earthquake occurred 
two weeks later. …There were more of such cases. The VAN method works also in Japan. 

And, after describing the current unhappy situation in Japan, and emphasizing that “How-
ever, we are not abandoning the research. Far from it. Active international collaboration is 
in progress and international conferences are carried out with scarce funds…” the article 
ended with some concrete suggestions:

… We are not asking to stop seismic observations as they are important. We are simply ask-
ing for the recognition that the main player in short-term earthquake prediction is not seismic 
observation and devoting a mere one or so percent of the total budget and staff posts to short-
term prediction.

… Seismology and earthquake prediction science should be clearly recognized as “different 
disciplines”, and it is necessary to concentrate on the education and the research for this new 
born interdisciplinary short-term prediction science.

… The research and the education there will give birth to the next generation for the establish-
ment of a practical prediction system. It may sound a leisurely story but the driver of research 
is people and it is education which gives birth to them. Education raises people unexpectedly 
quickly… 

The Ambassador read the manuscript carefully. Varotsos told me later that he saw strong 
surprise in the Ambassador’s face on being informed of the current situation in Japan. 
Having finished reading the article, he had a lengthy discussion with Professor Uyeda who 
clarified what in reality happens in Japan, and then explained the reasons for their visit to 
Athens. Among others, Professor Uyeda described that their close collaboration with the 
VAN team enabled them to know that actual earthquake prediction is possible today since 
it is carried out in Greece, as for example happened in the case of the three major earth-
quakes in Greece during 2008 the predictions of which were extensively commented on in 
the mass media in Greece. (The Ambassador did not know these facts, because at that time 
he was not in Athens.) Varotsos was almost silent during the whole discussion which took 
place mainly in the Japanese language, but at the end said: 

Since, dear Ambassador, you are the official representative of the Japanese government, please 
let me kindly ask you to convey to your government the following:

After the catastrophic earthquake at Kobe in 1995, the Prime Minister’s office invited me to 
come to Japan for a ‘series of discussions that we believe will help to build a better under-
standing of earthquake prediction and disaster prevention technology’ [see Section 15.2]. I 
gladly accepted this honorary invitation and I came to Japan where I strongly recommended 
that measurements of the electric and magnetic field of the Earth should be started urgently, as 
we do here in Greece. Actually, your government accepted this recommendation and provided 
support to the measurements under the leadership of Professor Uyeda. They led to extremely 
promising results in the beginning of 2000 that culminated in an international external review 
which strongly recommended the continuation of the programme. Despite this strong scientific 
recommendation, Japan stopped providing support for the continuation of this extremely im-
portant research effort. The whole budget is now spent to support solely classical seismologi-
cal procedures, which I am absolutely sure will fail to provide any warning before the next 
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catastrophic earthquake in Japan. I kindly urge you to convey my strong conviction to your 
government that under the current circumstances, your seismological community will be again 
surprised upon the occurrence of the next catastrophe exactly as they were in the disastrous 
case of the Kobe earthquake. In the light of current scientific advances, the only way to achieve 
warning is to continue the electro-magnetic measurements [that is the VAN method] along 
with analysis in natural time. 

The next day, 10 March 2011, the Japanese scientists left for Tokyo. One day later, on 11 
March 2011, the fears of both Varotsos and Professor Uyeda were unfortunately confirmed. 
The devastating M9.0 Tohoku earthquake occurred, which surprised the seismologists who 
did not even imagine that such a large earthquake could happen. However, their seismic 
data contained very important information on the precursory change.

Figure A.4 The values of the variability of κ
1
 by using W earthquakes before (red, with negative 

W) or after (open [red], with positive W) the Tohoku M9.0 earthquake on March 11, 2011. The blue 
circles describe the results calculated before and after a “virtual” Tohoku earthquake, that is if it had 
occurred two years before (on 11 March 2009). Taken from Varotsos et al. (Proceedings of the Japan 
Academy, Ser. B,  (in press)). 
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Just a few days after the occurrence of this super-giant earthquake, we received the JMA 
seismicity data from Japan. Thus, we were able to repeat exactly the same analysis that we 
had already done for the Kobe earthquake and found the following results.

Figure A.4 is similar to Figure A.3, shown for the Kobe earthquake. It depicts with 
open red circles the values of the variability of κ

1
 versus the number W of earthquakes and 

presents what happened before (negative W values) and after the Tohoku earthquake. An 
inspection of this figure clearly shows that the variability of κ

1
 shoots up just before the 

main shock, thus showing a clear precursory change. 

Figure A.5 Part of Figure A.4 in the vicinity of the Tohoku earthquake, but plotted against the 
conventional time. The results of the variability of κ

1
 of seismicity as a function of time for the period 

after around the middle of January of 2011. The vertical line marks the occurrence of the Tohoku 
M9.0 earthquake on 11 March 2011. The dots for the red circles in the order from the uppermost 
(closest to the main shock) backwards: 9 March, 22 February, 6 February, 24 January and 14 January 
2011.  
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Note that the results in the case of a “virtual” Tohoku earthquake, shown in blue circles 
in Figure A.4, did not show such an increase, in a similar fashion as found in Figure A.3 
during the investigation of a “virtual” Kobe earthquake. Furthermore, note that the open red 
circles after the Tohoku earthquake indicate that the variability of κ

1
 had not yet reached 

the background level (as happened in Figure A.3 well after the Kobe earthquake) since the 
intense aftershock activity was still going on at that time.

Figure A.5 is similar to Figure A.2 of the Kobe case (thus plotted against the conven-
tional time). It is an excerpt of Figure A.4 and in order to show what happened close to the 
Tohoku earthquake we plot only up to W=500 seismic events before the mainshock. 

Figure A.6 The green curve shows the results for the variability of κ
1
 of seismicity during the period 

before the M9.0 Tohoku earthquake on 11 March 2011. The results are plotted as a function of the 
number of seismic events before the occurrence of the main shock. The calculation started from 
10,000 events before (W=−10.000) and it was made every 100 consecutive events until 100 events 
before (W=−100) the Tohoku earthquake. The red curve depicted with + shows the corresponding 
results for the variability of κ

1
 before the M8.3 Tokachi-oki earthquake on 25 September 2003. Taken 

from P. Varotsos et al. (Proceedings of the Japan Academy, Ser. B, (in press)). 

1

Number of EQs before mainshock
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It shows the results of the variability of κ
1
 as a function of time for the period after 

around the middle of January 2011. It can be noted that the rise of the variability in κ
1
 is 

clear from late January 2011 with W=400, that is about six weeks before the Tohoku earth-
quake. Remarkably, this rise becomes strikingly obvious in late February when W=200, 
that is about two weeks before this devastating main shock. To better visualize the extent 
of this rise let us look at it at the rightmost part of the [green] curve described with x in 
Figure A.6. 

In this figure the green curve described by x depicts the variability of κ
1
 of seismicity 

during the period before the occurrence of the Tohoku earthquake versus the number of 
seismic events before the main shock, from W=−10.000 until W=−100 events. In the same 
figure, the red curve depicted by + plot, for the sake of comparison, the corresponding 
results before the magnitude M8.3 Tokachi-oki earthquake that occurred off Hokkaido 
in northern Japan on 25 September 2003. We again observe a sharp rise of the variability 
of κ

1
 when approaching the occurrence of the main shock, which corresponds (for both 

main shocks) to the rightmost vertical line at the zero value (W=0) of the horizontal axis. 
The striking similarity between the two curves showing the precursory variations, and in 
particular the enhancement of the variability of κ

1
 before these two large earthquakes, is 

evident.
In other words, there is no doubt that the seismic data in Japan exhibited a remarkable 

precursory increase of the variability of κ
1
 before the M9.0 Tohoku earthquake that oc-

curred on 11 March 2011. This, however, can be brought out only if these seismic data are 
analyzed in natural time as introduced by Varotsos and co-workers in 2001. All these re-
sults, which include the cases of the M7.3 Kobe earthquake in 1995, the M8.3 Tokachi-oki 
earthquake and the M9.0 Tohoku earthquake in 2011 have been presented in an article to be 
published in the Proceedings of the Japan Academy, co-authored by both research teams, 
that is the Greek one (P. Varotsos, N. Sarlis and E Skordas) and the Japanese (S. Uyeda, M. 
Kamogawa, T. Nagao and H. Tanaka).

Finally, I refer to the Fall Meeting of the American Geophysical Union held in San Fran-
cisco on 5−9 December 2011. In this Meeting, which is the largest worldwide (more than 
20,000 scientists participating from all over the world), two papers were presented dealing 
with earthquake prediction in Japan by means of natural time analysis.

The first, which was an invited paper co-authored by Professors S. Uyeda and P. Varotsos 
under the title “Earthquake Prediction in Japan and Natural Time Analysis of Seismicity” 
summarized the current situation in Japan as well as what happened before the devastating 
Tohoku earthquake in 2011. The published abstract of this paper read:

A M9.0 super-giant earthquake with huge tsunami devastated East Japan on 11 March, caus-
ing more than 20,000 casualties and serious damage to the Fukushima nuclear plant. This 
earthquake was neither predicted for the short-term nor the long-term. Seismologists were 
shocked because was not even considered possible that it might happen in the East Japan 
subduction zone. However, this was not the only unpredicted earthquake. In fact, throughout 
several decades of the National Earthquake Prediction Project, not even a single earthquake 
was predicted. In reality, practically no effective research has been conducted for the most 
important short- term prediction. This has happened because the Japanese National Project was 
devoted to the construction of elaborate seismic networks, which are not the best way to make 
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short-term prediction. After the Kobe disaster, in order to counter the mounting criticism of 
their continuing lack of success, they defiantly changed their policy to “stop aiming at short-
term prediction because it is impossible and concentrate resources on fundamental research”, 
which meant obtaining “more funding for non prediction research”. The public were not then, 
and have never been informed about this change.

Obviously, earthquake prediction is possible only when reliable precursory phenomena are 
identified and we have insisted this is best done through non-seismic means such as geochemi-
cal/hydrological and electromagnetic monitoring…. 

In this presentation, we show a new possibility of finding remarkable precursory signals, ironi-
cally, from ordinary seismological catalogues. In the frame of the new time domain termed 
natural time, an order parameter of seismicity, κ

1
, has been introduced. This is the variance 

of natural time χ weighted by normalized energy release at χ. In the case that Seismic Electric 
Signals (SES) data are available as in Greece, the natural time analysis of the seismicity after 
the initiation of the SES allows the determination of the time window of the impending main-
shock through the evolution of the value of κ

1
 itself. It was found to work also for the 1989 

M7.1 Loma Prieta earthquake. If SES data are not available, we rely solely on the evolution of 
the fluctuations of κ

1
 obtained by computing κ

1
 values using a natural time window of certain 

length sliding through the earthquake catalog. The fluctuations of the order parameter, in terms 
of variability, i.e., standard deviation divided by average, was found to increase dramatically 
when approaching the 11 March M9 super- giant earthquake. In fact, such increase was also 
found for M7.3 Kobe in 1995, M8.3 Tokachi-oki in 2003 and the Landers and Hector-Mines 
earthquakes in Southern California. It is worth mentioning that such increase is obtained 
straightforwardly from ordinary earthquake catalogs without any adjustable parameters. 

As is obvious from the content of the above abstract, Professors Uyeda and Varotsos 
showed the extraordinary results depicted in Figures A.1 to A.6.

The second paper, co-authored by Varotsos, Skordas, Sarlis and Lazaridou-Varotsos, 
was entitled “Identifying Seismic Electric Signals upon Significant Periodic Data Loss. 
The Case of Japan”. This is of particular importance for various countries like Japan where 
at many sites the electrical recordings are contaminated by high noise due to leakage cur-
rents from DC driven trains, which makes any attempt to recognize precursory signals SES 
almost impossible. The noise level, however, becomes very low when nearby trains cease 
service, which occurs in Japan from 22:00 in the night to around 06:00 next morning; that 
is, 30% of 24 hours. In this paper we show that, if an SES activity is of long duration, last-
ing for example a few days to a few weeks or even more (as in the case of the Izu island 
swarm discussed in Section 23.1), we can identify it by means of natural time analysis upon 
removing the noisy data segments lasting for the period 06:00 to 22:00 every day. In other 
words, we can achieve our goal of recognizing an SES activity by solely analyzing the low 
noise data segments collected during the night hours.

A.4  What happened before the super-giant 9.0 earthquake in Japan in 2011
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