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THE H A I C H E N G , C H I N A , EARTHQUAKE OF 4 FEBRUARY, 1975; 

THE FIRST S U C C E S S F U L L Y PREDICTED M A J O R E A R T H Q U A K E 

R. D. A d a m s * 

ABSTRACT 

The earthquake of magnitude 7.3 that occurred near the town of 
Haicheng in northeast China on 4 February, 1975 was the first major 
earthquake anywhere in the world known to have been predicted with 
enough certainty for people to have been warned, and measures taken 
for civil protection. These steps were successful in keeping the 
number of casualties small. This paper describes a visit to the 
affected area seven and a half months after the earthquake, and 
discussions with Chinese scientists about their successful prediction 
methods. The prediction resulted from the synthesis of many types of 
investigation, but the main methods used for long-, mid-, and short-
term prediction appear to have been based on studies of seismicity, 
deformation, and foreshocks respectively. 

INTRODUCTION 

On 4 February, 197 5 a major earthquake 
occurred near the town of Haicheng in Liaoning 
Province of northeast China. The earthquake 
had a magnitude of 7.3 and caused extensive 
damage in Haicheng and neighbouring towns 
and villages. Despite the size of the earth
quake and the large population of the area 
affected by it, casualties were few. This 
was a direct consequence of the successful 
prediction of the earthquake by Chinese 
scientists, leading to a series of warnings 
of increasing urgency, culminating in an 
evacuation order issued some five and a half 
hours before the earthquake occurred. This 
is the first time anywhere in the world that 
a major earthquake is known to have been 
predicted with enough certainty to enable 
such civil action to have been undertaken, 
and the scientific and social implications 
of this successful prediction are of great 
significance. 

During the course of a two week visit 
to China in September, 1975, I was able to 
spend two full days in the region affected 
by the earthquake and discuss its prediction 
and effects with Chinese scientists at 
national institutes in Peking and Harbin, 
and at local centres in Liaoning Province. 
The following account is put together from 
many sources, and from my many discussions. 
A remarkably consistent picture of events 
leading up to the earthquake emerges. Any 
inconsistencies are likely to be a result 
of my misunderstanding, or of difficulties 
arising in translation. In this paper, 
however, I attempt to report only those 
aspects of the earthquake about which I 
learned directly, without going into 
details of previous seismicity of the area 
or seismological work done in China in other 
fields. 

Itinerary and Sources 
During my stay in China I was the guest 
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of the Academia Sinica, as part of a 
programme of scientific exchanges between 
that body and the Royal Society of New 
Zealand. Institutions which I visited, 
where I had extensive discussions on the 
Haicheng earthquake and its effects, were 
the Geophysical Institute, Academy of 
Sciences, Peking (15, 16 September); 
Geological Institute, Academy of Sciences, 
Peking (16 September); and the Institute 
of Engineering Mechanics, Harbin (22, 23 
September). 

I spent two days (24 , 25 September) 
in the area affected by the earthquake, 
based at Anshan. From here I visited the 
Yinkow Municipality Seismograph Station, 
the nearest to the epicentre, where I had 
extensive discussions with the staff and 
saw seismological instruments and records 
that had been used in the prediction. I 
also inspected geological effects such as 
the new fault break that accompanied the 
earthquake, and gravity slumping. I was 
able to inspect damaged towns and villages 
and to talk to local inhabitants, as well 
as professional and part-time seismological 
workers. During this time I was accompanied 
by Mr. Chu Feng-ming, Head of the Liaoning 
Provincial Seismological Brigade. Also in 
attendance were Mr. Wang, Head of the Foreign 
Affairs Bureau of the Municipality of Anshan, 
Dr. Lin Ting-hwang and Mr. Shie Yu-sho 
from the Geophysical Institute, Peking, and 
various local officials. Dr. Lin, who was 
my travelling companion for my entire stay 
in China, spent several months undertaking 
field work following the earthquake and was 
a source of much information concerning all 
aspects of its study. As far as I know, I 
was the first foreign seismologist to visit 
China since the Haicheng earthquake, and the 
first to visit the affected area. 

EARTHQUAKE PREDICTION IN CHINA 

Background and Organisation 

Following the major Hsingtai earthquake 
to the south of Peking in 1966, and the 
visit to the area by Premier Chou En-lai, 
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Chairman Mao declared that China must learn 
to predict earthquakes. The reason for this 
appears basically to have been to prevent 
loss of life, for much of China 1s population 
lives in simply constructed dwellings which 
can never be made earthquake resistant. To 
save people it is, therefore, more practic
able to concentrate on prediction rather 
than on remedial engineering. 

Chairman Mao's directive has been an 
essential part of the prediction programme, 
for this can now be fitted into the popular 
Chinese social philosophy of "striving to 
overcome nature". Earthquake prediction 
has been given great priority and publicity 
by the Chinese leaders, and this has ensured 
not only adequate financial and administrat
ive support for the programme, but it has 
convinced the people that a working 
prediction programme is feasible and necessary. 
Mao also instructed that prediction programmes 
were to involve the "masses" as well as 
experts, and this has resulted not only in 
an almost limitless number of potential 
observers, but also an awareness among the 
people that this is their programme, and 
that any failures or false alarms are the 
responsibility of the people themselves, 
as well as of the scientific experts. Such 
an attitude is essential if people are going 
to accept the disruption to their lives that 
must follow any earthquake prediction. In 
western societies, orders for evacuation 
given by authorities would cause resentment, 
and if unfounded could cause great unrest, 
particularly because of economic losses due 
to the closing of businesses. In China, 
however, these disruptions can be accepted 
and failures are blamed by the people on 
themselves, not on nameless "experts" or 
authorities. 

As an essential part of the prediction 
scheme, the State Seismological Bureau (SSB) 
was set up about 1970. This body, in 
Peking, is made up of representatives of 
the Geophysical and Geological Institutes 
and the Institute of Engineering Mechanics 
of the Academia Sinica, and of Provincial 
Seismological Brigades. As part of a policy 
of decentralisation, much of the work 
previously carried out by the Institutes in 
Peking is now handed over to the Provincial 
Brigades. Most of the large provinces, 
particularly those in more active seismolog
ical areas, now have such bodies, as do 
also the larger municipal areas. The 
Geophysical Institute in Peking controls 
only those seismograph stations necessary 
for the study of seismicity of China as a 
whole (and in addition a local network 
around Peking). The individual Provincial 
Brigades control their own seismograph net
works, locate their own earthquakes, and 
collect and evaluate instrumental and 
other observations. 

Prediction Techniques 

The work on which prediction is based 
is carried out at several levels. I learned 
of no completely new techniques being used 
in China but, on the other hand, know of no 
technique known outside China that was not 
being used. 

At the national level, overall analyses 
of seismicity and tectonic patterns are 
carried out at the central institutes of the 

Academia Sinica and communicated to the SSB. 
Surface deformation studies are carried out 
both nationally and locally. These include 
geodetic and levelling surveys, measurements 
of tilt by pendulum and water-tube tiltmeters, 
changes in well levels, and measurements of 
earth strain. Seismological studies include 
looking for velocity anomalies and the 
identification of precursory seismicity gaps 
and foreshocks. Changes in earth currents, 
and in magnetic and gravity readings are 
sought, and in some areas measurements of 
radon content in ground water are made. 

As well as full-time seismological 
workers, many thousands of part-time workers 
are involved in earthquake prediction studies. 
These "indigenous" workers watch recording 
ammeters for changes in earth electricity, 
report changes in well level and water 
turbidity, and any unusual occurrence that 
could be associated with earthquakes, 
including unusual behaviour of animals. 
This last aspect had been widely publicised, 
and was often mentioned to me in China, but 
I could learn of no controlled experiments, 
or quantification of results. Chinese 
seismologists could offer no physical 
explanation for any premonitory effect 
detected by animals, but said that workers 
in animal psychology were looking at the 
problem. 

The main scientific use of these 
"indigenous" observations seems to be to 
identify those areas where anomalies are 
occurring, so other investigations, including 
deformation and seismological studies, can 
be concentrated there. Sociologically, 
of course, they have the important effect 
of involving the population in predicting 
studies. 

The overall Chinese philosophy appears 
to be to attempt to predict earthquakes by 
any means possible, without at this stage 
being unduly concerned with the underlying 
scientific principles. All conceivably 
relevant information is collected, and 
sorted first at local, then at provincial 
level, and unusual occurrences noted. The 
reason for the success or failure of various 
techniques in different parts of the country 
will be investigated as more failures and 
successes in prediction occur. This 
approach contrasts with that in most western 
countries, where the usual practice is for 
a physical theory of earthquake occurrence 
to be set up, and to look for various 
consequences. Chinese prediction techniques 
are based initially on a very dense coverage 
of very simple observations, leading to a 
gradual refinement of areas and times of 
risk. 

The use of these techniques will be 
illustrated in the account of the prediction 
of the Haicheng earthquake. 

THE HAICHENG EARTHQUAKE 

Setting and Local Organisation 

The earthquake originated at llh 36m 
07.5s U.'T. (7.36 p.m. local time) on 4 
February, 1975 near 40°40'N, 122°50 SE, about 
30 km to the SSE of the town of Haicheng, 
in southern Liaoning Province of north-east 
China. The earthquake occurred at shallow 
depth and had a magnitude of 7.3, making it 
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a major shock by world standards. All further 
references to time will be in Chinese local 
time, which is eight hours ahead of U.T. 

The earthquake area is at the base of 
the Liaotung Peninsula, which has a central 
ridge of uplifted hills of Mesozoic to 
Cenozoic age, which rise to a maximum 
height of about 1000 m. A structural fault 
runs down the western side of the hills, 
beyond which the land slopes down in a 
coastal plain to the bay of Liaotung Wan, 
and further north to the flat alluvial 
plain of the Liao Ho river (Fig. 1 ) . The 
principal cities and towns lie on the plain 
and the instrumental epicentre is in the 
foothills of the main range. The area is 
pastoral in the hills, but is also heavily 
mined, and the city of Anshan, 40 km north 
of Haicheng, has one of China's largest 
steel works and much associated heavy 
industry. 

Liaoning Province extends from Hopeh 
Province, in which lies the Municipality 
of Peking, to the North Korean border, and 
has about 33 million inhabitants. The 
province has some 250 full-time seismological 
workers, at 10 centres, organised by the 
Liaoning Provincial Seismological Brigade. 
The Brigade runs 10 full seismological 
observatories and there are about 10 others 
run by other organisations, bringing to about 
20 the number of seismograph stations which 
supply records to the Brigade headquarters 
in the provincial capital of Shenyang. 
These stations are equipped with three-
component , short-period seismographs of 
type DDI, which are made in Peking. About 
10 further stations are planned for 
installation in the next few years. This 
work is supplemented by some 10,000 part-
time workers, carrying out "indigenous" 
observations; about 1000 of these workers 
are in the Yinkow and Haicheng Counties 
that were most severely affected by the earth
quake . There are about 700 simple ammeter 
installations for detecting changes in 
earth currents, and other observations are 
made of changes in well levels, turbidity 
in water, and unusual animal behaviour. 

PREDICTION OF HAICHENG EARTHQUAKE 

The prediction of the Haicheng earthquake 
was not a single statement issued at one 
particular time. It was rather a gradual 
specification of the risk, with increasingly 
accurate estimates being made of the time, 
place and magnitude of the earthquake. The 
following chronicale of events divides the 
prediction into three stages, in which the 
basic information used appears to have been 
derived successively from seismicity, 
deformation, and the occurrence of foreshocks. 

Long-term Prediction 

About 1970 or even earlier, the SSB 
identified Liaoning Province as an area of 
greater than normal seismic risk. This 
appears to have been done mainly on the basis 
of seismicity studies, and particularly 
on the migration of large earthquakes. 

In 1944 there was a magnitude 6 \ shock 
to the south-east of Liaotung Peninsula in 
Korea Bay, and since then three other earth
quakes of magnitude greater than 6 appeared 
to be setting a trend of migration towards 

Liaoning from the west. These earthquakes 
were those near Hsingtai in 1966, Tientsin 
in 1967 and in Po Hai in 1969. The 
positions of these earthquakes are shown 
in Fig. 1, and the three most recent are 
seen to lie on the ENE-WSW lineation that 
characterises the regional compressive 
stress found from seismological studies 
around Peking and the north China plain 
in general. After 1966 Liaoning began 
experiencing earthquakes of magnitude 
greater than 4, whereas there had not been 
such medium-sized shocks in the area since 
about 1940 . Later analyses, however, 
revealed a seismic gap about 350 km long 
in the area of the Liaotung Peninsula. 

Realising the industrial importance 
of this area, the SSB urged fuller invest
igations , including geologic and tectonic 
surveys, long base-line measurements of 
tilt, and gravity and magnetic surveys, as 
well as improved seismographic coverage. 

Mid-Term Prediction 

Deformation work showed that Liaotung 
Peninsula was tilting to the northwest and 
the Yinkow area was sinking by 3 to 5 mm/ 
year. This was established by levelling, 
tide-gauge measurements, and by repeating 
in 1970 and 1971 a geodetic survey made 
in 1958. In 1972 one station for observing 
tilt was established to the south-east of 
Yinkow with perpendicular base lines of 
540 m and 380 m crossing the main fault 
that runs through the area in a NNE-SSW 
direction. From 1973 the rate of tilt to 
the north-west increased, and this trend 
continued until it reversed direction 
shortly before the earthquake. 

In June 1974 the SSB met again, and 
on the basis of deformation studies fixed 
the likely location of the earthquake as 
southern Liaoning. From the size of the 
affected area, the impending earthquake 
was estimated to be about magnitude 6 and 
was expected in 1974 or 1975. At this stage, 
as well as increasing the number of seismo
graph stations, the Provincial Brigade 
placed more emphasis on "indigenous" 
observations. In particular, changes in 
well levels, and the occurrence of turbidity 
in well water were plotted. Similarly, 
plots were kept of areas from which there 
were anomalous readings of earth currents, 
and places where unusual behaviour of 
animals was reported. All these anomalies 
scattered widely over the province, but the 
Brigade interpreted the observations as 
falling on two main lines, one striking 
NNE-SSW down the main structural fault on 
the west side of the Liaotung mountains 
from Liaoyang to Dairen, and the other 
crossing it at right angles near the base 
of the Peninsula, from Chinchow to Antung. 
The earthquake was expected at the inter
section of these two lines near Yinkow, but 
this was not well established at this stage, 
because later warnings up to January 1975 
included Antung, 170 km to the east near 
the North Korean border. Geodetic measure
ments continued, and local cities and 
counties began to instill in the minds of 
the population the idea that a large earth
quake was likely to occur before long. 

In December 1974 an increase in 
anomalous readings, particularly changes in 




