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PREFACE

Seismicity is the basic material for seismic study. As strong earthquakes occur very rarely, it is
necessary to have a long—term data accumulation to find out the pattern of seismic activity. China
has a very long history. Its seismicity is high and seismic zones are widely distributed. The earliest
record of Chinese earthquake goes back to the 23rd century B.C. Since the appointment of an offi-
cial historian in the Ying Dynasty (13—11th century B.C.), besides political events, astronomical,
meteorological, seismological and other natural phenomena were recorded. Since the Yuan Dyn-
asty, i.e. after the 14th century, local annals and records of different provinces, prefactures and
counties became popular, and the seismological materials increased greatly in number and their
contents turned more concrete and in detail. The time duration of the historical materials of
Chinese earthquakes is the longest and the content is the most abundant all over the world.

Besides records of individual historical earthquakes, as early as 977 A.D. a collection of 45
items of earthquakes between the 11th century B.C. and 618 A.D. was published in a chapter of
Taiping Yulan, a classic compiled by Li Fang et al. Since the mid—19th century, domestic and for-
eign scholars published some catalogues of Chinese earthquakes successively.

To serve the purpose of the assessment of seismic risk of construction sites, in the mid—50’s,
besides in—situ expedition, historians and seismologists were organized to search for materials of
historical earthquakes systematically. On this basis, a 2—volume Chronological Table of Chinese
Earthquakes was published by the Seismological Commitiee of Academia Sinica in 1956. It was
highly evaluated by domestic and foreign colleagues. On this basis, a Catalogue of Chinese
Earthquakes was compiled in 1960 with Professor Li Shanbang as the editor—in—chief. New edi-
tions of the catalogue were published in 1971 and 1983 successively with supplements and
revisions.

In recent years, collection of materials and study of historical earthquakes developed greatly.
A five—volume Compilation of Historical Materials of Chinese Earthquakes totalling around
6500000 words was published from 1983 to 1987. Earthquake materials of some provinces (auton-
omous regions and metropolitans) were published seperately or as special volume or chapter in re-
gional annals and records. In the mean time, papers on individual historical earthquakes and on
the method of estimation of parameters of historical earthquakes were published. The Earthquake
Disaster Prevention Department of the State Seismological Bureau timely organized a research
group to compile a new Catalogue of Chinese Historical Strong Earthquakes.

The research group made some important improvements in the method of editing and sup-
plemented many new materials. Foreshocks, aftershocks, accompanying phenomena before and
after earthquake occurrence, disaster relief, seismic countermeasures, etc., were included in the
description of earthquake phenomena. Considering the influence of local conditions, emperical
formulas between magnitude and intensity were established seperately for the east and the west
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China mainland. Taiwan region and localities with high seismic activity. Intensity at various data
points, surfacial phenomena and obvious secondary disasters were indicated on the isoseismic
maps. Special study was carried out for individual debatable events. Non—seismic events were
eliminated and doubtful ones were put in the appendix. The magnitude or epicenter of the 1604
and five other great earthquakes were corrected, and the two Tibetan earthquakes with magnitude
8 occurred in 1411 and 1833 respectively were added. The parameters of fourteen earthquakes with
magnitudes over 7 were revised. Earthquakes with widely distributed data points without any
damage record were rejected formerly. The research group estimated their magnitudes by using the
emperical relation between the magnitude and the mean equivalent radius of the intensity IV
isoseismal. Thus, 222 earthquakes with M > 42 were supplemented. All these reflect great pro-
gress in the treatment of basic seismic materials and the method of cataloging.

The new Catalogue of Chinese Historical Strong Earthquakes coilected 1034 earthquakes with
M > 43 with a time span from the 23rd century B.C. to 1911 A.D. In comparison with the old edi-
tions, the number of events is greatly increased and the scope of materials is more extensive. It
provides substantial reliable basic data for the study of earthquake prediction, anti—seismic meas-
ures, miiigation of seismic disaster, seismo—sociology, etc., and has high scientific and practical

value.

Xie Yushou
August, 1993
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EXPLANATORY REMARKS

China is a country with high seismicity. Strong earthquakes usually cause heavy casualties
and enormous property losses. Since the founding of the People’s Republic of China, several edi-
tions of earthquake catalogue have been published for use in the assessment of seismic risk of con-
struction sites and earthquake prediction. Seismologists studied and revised the catalogue
incessently to make it more systematic and perfect.

The 1960, 1971 and 1983 editions of the Catalogpe of Chinese Earthquakes were compiled
mainly on the basis of the Chronological Table of Chinese Earthquakes (1957), field expedition
and instrumental data. These catologues play an important role in the study of seismic risk of eco-
nomic constructions, earthquake prediction, anti—seismic measures, mitigation of seismic hazards,
etc.

In 1978, the State Seismological Bureau, the Academy of Social Sciences of China and the
Academia Sinica jointly organized scientists with different disciplines to further explore our abun-
dant historical materials. A five—volume Compilation of Historical Materials of Chinese
Earthquakes was published from 1983 to 1987. Besides, some provinces, autonomous regions and
metropolitans published their own regional compilations. These publications made the collection
of our historical earthquake materials more abundant and complete, and many seismic events were
supplemented.

On the basis of these materials, by fully utilizing the achievements in the field of historical
earthquake study, through further analysis, textural research, revision and supplementation of the
seismic basic parameters, description of seismic events and isoseismal maps, the authors compiled
the new Catalogue of Chinese Historical Strong Earthquakes, which includes all earthquakes be-
fore 1911.

This catalogue is arranged chronologically, beginning from the 23rd century B.C. and ending
at 1911, with a time span of more than 4100 years. It contains 1034 earthquakes with magnitude
greater than 4. Related problems are explained as follows:

1. Principles of Editing

(1) All events with written records, instrumental data, or on the spot investigation findings,
which can be identified as an earthquake (including foreshocks and aftershocks) with M > 4 are
included in this catalogue.

(2) For earthquakes recorded in a vast region with no damaging account whatsoever, the
emperical relation between the magnitude and the equivalent radius of the intensity [V isoseismal
is used to estimate their magnitudes. Those with M = 42 are also included in this catalogue.

(3) Doubtful materials and earthquakes with undeterminable epicenters are listed in the ap-

pendix for further study.



2. Time of Occurrence

For earthquakes occurred before 1900, if the date is definitely recorded, years, months and
days (sometimes even the time within a day) are given. If year and month or year and season are
recorded only, they are listed accordingly. If one month in the lunar calender spans two months in
the Gregorian calender, the earlier month is used in their conversion.

Gregorian and lunar calenders are universally used. For earthquakes occurred before Oct. 5,
1582, Julian calender is also noted. For Tibetan earthquakes, Tibetan calender is cited too. In the
appendix, only Gregorian calender is used.

For earthquakes occurred after 1900 with instrumental data, Beijing local time is used.

3. Epicenter Location

For earthquakes with no instrumental data, the most strongly stricken place is taken as the
most probable epicenter. Usually the administrative center of a county or a prefacture is used.
When an isoseismal map can be drawn, the geometrical center of the innermost isoseismal is taken
as the epicenter. The location of the epicenter is given in degrees of latitude and longitude to one
decimal place. For epicenters in sea regions, the accuracy is relatively low and they are given to
half a degree only.

For earthquakes with instrumental data, epicenters are quoted from bulletins of the Interna-
tional Seismological Center or other domestic and foreign agencies. Their latitudes and longitudes
are also given in degrees to one decimal place.

For earthquakes between 1900 and 1911 with instrumental data and field expedition
materials, both microseismic and macroseismic epicenters are given. For those without
instrumentally determined parameters, macroseismic epicenters are used and put in brackets. Only
macroseismic epicenters are used in the map of epicentral distribution.

Accuracy of epicenter location:

Epicenters of earthquakes before 1900 are determined from macroseismic materials. They are
classified into five categories according to the quality of the available materials or the area of the

innermost isoseismal.

Category 1 < 10 km
Catagory 2 <25 km
Catagory 3 < 50 km
Catagory 4 < 100 km
Catagory 5 > 100 km

The accuracies of instrumentally determined epicenters are cited from seismological bulletins.

4. Earthquake Magnitude

Both magnitude and intensity are given for earthquakes listed in this catalogue.

Intensities are determined according to 4 New Scale of Seismic Intersity Adapted to the Con-
ditions in Chinese Territories with reference to the Simplified Table of Intensity versus Magnitude.

For earthquakes with no instrumentally determined magnitudes, the epicentral intensities are

determined from historical materials, and the magnitudes are calculated by using the
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magnitude—intensity emperical equations. Considering the influence of local conditions, the equa-
tions for the east and the west China mainland, the Taiwan region and localities with high
seismicity were established seperately.

M¢=0.5791,+1.403 for the eastern part of China mainland

M¢=0.6051,+1.376 for the western part of China mainiand

M¢=0.5071,+2.108 for the Taiwan region

For earthquakes with instrumental data, the microseismic magnitudes are adopted.

S. Focal Depth

Focal depths are quoted from seismological bulletins.

6. Earthquake Information

Besides the disasters caused by ecarthquake events, materials concerning foreshocks.
aftershocks, anomalous phenomena before and after main shocks, disaster relief, and seismic
countermeasures were collected to the best for use in the study of earthquake prediction,
antiseismic measures. disaster relief, assessment of seismic risk, engineering seismology and
seismo—sociology.

7. Earthquakes Without Damage Records

Recent macroseismic expeditions show that some moderately strong earthquakes do not
cause any destruction to buildings or landscape. Besides, seismic effects of earthquakes occurred in
remote regions are usually not well known. Thus, the magnitudes of earthquakes recorded simply
as “the earth shaked” or “the earth shaked violently” covering a vast region in historical docu-
ments may attain 43 or even more.

By studying modern earthquakes with both instrumental data and macroseismic materials,
emperical relations between magnitude and the scope of intensity IV (sometimes Il or V)
isoseismals were regressed. On this basis, referential magnitudes of historical earthquakes recorded
in vast region without any damage description were estimated. Thus, 222 earthquakes were sup-
plemented. Such earthquakes are marked with * in the serial number column in Part JI “Simpli-
fied Provincial Catalogue”.

The emperical equations between magnitude Af, and equivalent radius of intensity IV
isoseismal R (in km), are:

M=1.601gR+2.12 for the eastern part of China
M=1.68 lgR+2.24 for the western part of China

The relation between magnitude and equivalent radius of intensity IV isoseismal is summa-

rized in Table 1.

Table I Emperical relation between magnitude M and equivalent radius of intensity IV isoseismal R

M 4l —s 5r—52 52—6 65 —6+ > 61
East region 40—70 90-—150 200—300 350—500 > 500

R(km) |
West region 30—50 60— 100 120—200 250—350 > 350




8. Isoseismal Maps

On isoseismal maps, the intensities at data points are indicated whenever possible, and
surfacial phenomena (such as landslide, ground fissure, water eruption, sand effusion, etc) and se-
rious secondary disasters (such as fire, flood, etc) are marked to the best. The administrative zones
are based on the Provincial Atlas of the People's Republic of China (1987).

9. Correction of Great Earthquakes with A > 8

Through deep study and thorough discussion, the following corrections were made:

(1) The magnitude of the 1556 Huaxian, Shaanxi Province, earthquake is changed to 8;.

(2) The magnitude of the 1604 offshore Quanzhou, Fujian Province, earthquake is changed to
7.

(3) The epicenter of the 1668 Tancheng, Shandong Province, M8+ earthquake is changed to
34.8°N, 118.5°E.

(4) The magnitude of the 1695 Linfen, Shanxi Province, earthquake is changed to 75.

(5) The magnitude of the 1812 Nilka, Xinjiang Autonomous Region, earthquake is changed
to 8.

(6) The magnitude of the 1906 Shawan, Xinjiang Autonomous Region, earthquake is changed
to 7.7.

(7) Two Tibetan M8 earthquakes are added, i.e., the 1411 southwest of Damxung earthquake
and the 1833 Nyalam earthquake.

All materials except those specially noted were taken from the Compilation of Historical Ma-
terials of Chinese Earthquakes, Vol. 1-5.

Though this catalogue has been checked and revised repeatedly, mistakes and omissions may

still exist. Any comment will be appreciated.
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