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Preface

Since the beginning of the 21st century, huge earthquakes have occurred frequently in the world. Such ex-
amples include the Sumatra, Indonesia,M9. 1 earthquake on December 26, 2004, the Wenchuan, China, M 8.0
earthquake on May 12, 2008, the Chile M¢8. 8 earthquake on February 27, 2010, the Japan M(9. 0 earthquake
in the east coast of Honshu on March 11, 2011, and so on. In such a situation of frequent occurrence of great
earthquakes in the world, to study the global activity of earthquakes, especially of huge earthquakes, has become
a focus for earth science in the world. This kind of researches includes that of earthquake disaster reduction and
that of earthquake mechanism. Among the two, the research of earthquake disaster reduction includes earthquake
monitoring and prediction, earthquake disaster prevention, earthquake engineering, and so on; while the research
of earthquake mechanism includes the deep — part geophysical environment for earthquake preparation, the deep
- and shallow — part tectonic conditions for earthquake occurrence, the geodynamics mechanism of earthquake
genesis, the microscopic physico — mechanical mechanism of rupture instability, and so on. But no matter which
kind of research is concerned, the basic data of earthquakes are indispensable, while the earthquake catalog is
one of the important basic materials for earthquake research.

This book, Global Earthquake Catalog, is part of the basic work in the research on the global seismotectonic
pattern and seismic activity, which is the 5th special subject of the 4th project of the National Basic Research
Program of China (973 Program), “Research on the Genetic Mechanism and Large District Dynamics Environ-
ment for the Wenchuan Earthquake”. The special subject research group first compiled the Disaster Information
Catalog of Global Earthquakes (9999 B. C. to 2010 A.D. ). On such a basis and by collecting and synthesizing
various kinds of earthquake bibliographic data coming from different websites and publications, this book, Global
Earthquake Catalog was compiled after revision and processing. The entire book includes the catalog of nearly
30,000 earthquakes with M=5.0 from 9999 B. C. to 1963 A.D. , and earthquakes with M;=6.0 from 1964 to
June, 2011. In the catalog, the occurrence time, epicentral location (latitude, longitude, as well as the place
name in Chinese and English) , focal depth, magnitude, magnitude scale, data source, and so on, are all listed.

This book mainly includes two parts. The first part gives the global earthquake catalog, namely, the catalog
of global earthquakes withM¢=5.0 in the period from 9999 BC to 1963 A.D. and those with M¢=6.0 in the
period from 1964 to June 2011. After 1964, only earthquakes with Mg =6.0 rather than those with M =5.0
were compiled; the reason is that, owing to the development of the network, the number of earthquakes with
M =5.0 recorded after 1964 is too large to be contained in this book. The second part gives the catalog of glob-
al huge earthquakes, namely, the catalog of huge earthquakes with Mg =7%4, which is an abstract drawn from
the first part.

What should be noted about the global earthquake catalog compiled in this book is that there are rather large
differences in completeness and reliability of materials, parameter precision, and so on. The reason of these
differences lies in that the materials are of different time, from different countries or areas, or even from a same
area with different humane environments.
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Concerning the basic parameters of earthquakes, though the parameters of each event are all listed in the cat-
alog, including the occurrence time, epicentral location, focal depth, magnitude, and so on, their errors and un-
certainties have large difference; the reason is that the methods of earthquake parameter determination changed
much in different time periods.

The parameters of earthquake events after 1900 are complete and precise in a relative sense for they were
mainly determined by the seismological networks. The earthquake events traced back from 1900A. D. to 2000
B. C. or 3000 B. C. were usually determined by the earthquake information in historical records. Owing to the
limitation of historical information, the incompleteness of earthquake events and uncertainty of seismic parameters
are both very large

The parameters of earthquake events that occurred before 2000 B. C. (or 3000 B. C. ) were often deter-
mined by earthquake archaeology, which is usually called the ancient earthquake method. For example, the oc-
currence time was determined by the geological dating method, with an error of one hundred years or more.
Therefore, the parameters of early earthquake events are of very large uncertainty.

Moreover, the degrees of earthquake study in different countries and different areas also differ greatly from
one another. The qualities of seismic data of the same kind but from different sources may also result in consider-
able difference. It is hoped that the readers pay enough attention to the above facts in using this book.

However, as the fundamental material for seismic research, this book still has an important scientific value.
We are willing to see that theGlobal Earthquake Catalog could play a proper role in the research on earthquake re-
sistance and disaster reduction.

Zongjin Ma
Aug2011
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Editorial Comments

Based on thebook Disaster Information Catalog of Global Earthquakes (9999 B. C. - 2010 A. D. ), this
book was compiled by collecting and revising earthquake catalogs from different websites and publications in the
world.

For the same seismic event, information collected from different channels may be different; so, the princi-
ple applied to the revision of seismic parameters is to give priority to seismic parameters whose seismic informa-
tion is of a higher believe. The seismic parameters given by Engdahl were considered first, and then the informa-
tion coming from the national (regional) or global data was taken for reference. The mark “Engdahl, GSHAP”
attached to the information source means that the result is a totalized revision of data from two channels, with the
result of Engdahl dominating; “Turkey” means the results of the Turkish data.

The revision of the reference place name of the epicenter is as follows. The seismic events before1900 A.
D. do not have instrumental records, so the epicentral location is generally given as the longitude and latitude of
the city determined from the earthquake damage. The epicenters of earthquakes after 1900 A. D. are usually giv-
en as the longitude and latitude observed by instruments. For this reason, a unified revision of place names in
English (and also the Chinese translation) was done on Google Earth according to the longitude and latitude of
epicenter. In principle, the reference epicenter name is given in the form of “Country: state or county”.

To meet the need of project research, more than 150,000 entries of the catalog of global earthquakes
withM=3.0 in the period from 9999 B. C. to 1963 A. D. and earthquakes with M =4.0 in the period from
1964 to June, 2011, were revised and compiled. In the book, nearly 30,000 entries of the catalog of global
earthquakes with M=5.0 in the period from 9999 B. C. to 1963 A. D. and earthquakes with My =6.0 from
1964 to June, 2011 were compiled; the contents include the occurrence time, epicenter ( latitude, longitude,
English place name, Chinese place names) , focal depth, magnitude, magnitude scale and sources of data.

The basic parameters of earthquakes include the time of origin, epicenter location, focal depth, and magni-
tude. Because the seismic events occurred in different periods of time, the methods used to determine the param-
eters are quite different; therefore the connotations ( the error and uncertainty) of the determined parameters also
differ greatly. The parameters of earthquake events after 1900 A. D. are mainly determined by the seismic net-
work, so the parameters are complete and precise in a relative sense. The seismic events before 1900 A. D. but
after 2000 B. C. or 3000 B. C. are often identified by earthquake information recorded in history; they are called
historical earthquakes. Their parameters are more incomplete and uncertain. The parameters of seismic events be-
fore 2000 B. C. or 3000 B. C. were often determined by seismic archeology or the so — called ancient earthquake
method; for example, the occurrence time was determined by the geological dating method, with an error of
hundreds of years or more. Therefore, the parameters of the early seismic events bear quite large uncertainty. It
is hoped that the readers pay due attention when using this book. The parameters of earthquake catalog in this
book are as follows:

1 Date and Time

Year, month, day, hour, minute and second in Coordinated Universal Time ( abbreviated to UTC).

2 Epicenter

It is expressed as the latitude ( with north latitude as positive, and south latitude as negative) and longitude
(with east longitude as positive, and west longitude as negative) of the city struck by earthquake. Earthquake e-
vents before 1900 have no instrumental records; so the epicenter location is given as the latitude and longitude of
the city determined from the destruction caused by earthquake. For earthquakes after 1900, the epicenter is usual-
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ly given as its longitude and latitude measured by instruments. The reference place name ( Chinese or English) of
the epicenter has been revised on Google Earth according to the longitude and latitude.

3 Focal Depth

The focal depth ( H) is measured in kilometers (km). Earthquakes with H less than 70km are called shal-
low earthquakes; those with H of 70km to 299km are called intermediate earthquakes; and those with H greater
than or equal to 300km are called deep focus earthquakes.

4 Magnitude

During the compilation and revision of the earthquake catalog, for the same event, there were usually a
number of magnitude values obtained from various sources. Among them, the value given by Engdahl was con-
sidered first, and then the largest magnitude values collected from relevant regions. Meanwhile, the correspond-
ing magnitude scale (Scale) was given. The magnitude of earthquake events having no magnitude records was
determined by the book. The magnitude scales involved in the book are as follows.

Moment magnitude (My,) : it is calculated from the scalar moment (M, ) by the formula M, = —g—lgM(, -

10. 7( Hanks and Kanamori, 1979).

Surface wave magnitude (M) . It is used for instrumentally recorded earthquakes; the depth is usually less
than 50km. It is calculated from maximum ground surface amplitude of S — wave within a period range of 18 ~
22s recorded in the epicentral distance range of 20 °~160 °. For earthquakes having no instrumental records, the
magnitude of magnitude scale M is generally calculated by statistics.

Body wave magnitude (m,) : It is calculated from the maximum ground surface amplitude of P — wave with-
in a period range of 0.1 ~3s recorded at the epicentral distance equal to or greater than 5 °.

Broadband body wave magnitude (my) : It was defined by Gutenberg and Richter (1956). It is calculated
from the maximum ground surface amplitude of P — wave within a period range of 5 ~ 10s recorded at the epicen-
tral distance equal to or greater than 5 °.

Magnitude from Japan Meteorological Agency (M) : It is used for earthquakes that have instrumental re-
cords, and is calculated from the maximum ground surface displacement or the maximum ground surface veloci-
ty. For earthquakes that have no instrumental records, the magnitude given by the Japan Meteorological Agency
is also in M; scale.

Energy magnitude (M,): It is calculated from the seismic radiation energy ( E;) given by the broadband

P-wave energy spectrum density. The formula is M, =%lgEs -2.9 (Choy and Boatwright, 1995).

Local magnitude or near shock magnitude (M, ). It is used for earthquakes whose epicentral distance is
within the range of 100 to 1,000 kilometers, and is calculated from the body wave.

Lg wave magnitude (M, ) : It is calculated from the vertical component of Lg seismic wave ( short — period
surface wave) with a period of 1s.

Duration magnitude (M,) : It is calculated from the seismic wave duration and tail wave length.

Fault area magnitude (M, ) : It is calculated from the fault area, approximately equivalent to the m, value,
and is often used for earthquakes in the age when seismic instruments did not appear.

Focal mechanism magnitude (M) . It is calculated by use of the focal mechanism.

Unknown magnitude (M, ) : The magnitude is calculated by unknown method or is from uncertain publica-
tion source. Such magnitude is generally calculated by statistics; the magnitude scale is denoted by “M,”, or
“UK” in some of the literature.

Magnitude determined from the disaster information (M, ) : This kind of magnitude is used for seismic e-
vents with no magnitude records. The predominant magnitude corresponding to definite disaster information has
been obtained by studying the disaster information of earthquake events with known magnitudes. Based on the re-
sults of such study, the magnitude of seismic events with no magnitude records can be determined from the disas-
ter information. For the method and principle of magnitude determination, see Disaster Information Catalog of
Global Earthquakes (9999 B. C. to 2010 A. D. ). The magnitude scale of this type of earthquakes is expressed as
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M, , and the “data source” given in the Catalog is labeled “Song”.

5 Data Source

In the collection of global historical earthquakes and disaster information, the data source was of a variety of
channels. The data sources of earthquake catalogs for different regions and corresponding labels are listed in Table 1.

Table 1 Data sources for the collection of historical earthquakes and disastrous earthquakes
in the world and labels for the data sources

Data Sources

Areas Label ( Website and publications )
African Earthquake Catalog GSHAP | http://www. seismo. ethz. ch/gshap/earift/
Earthquake Catalog of U. S. A. USGS | http://neic. usgs. gov/neis/ epic/epic_global. html
Earthquake Catalog of California, USA CGS http ://www. conservation. ca. gov/ CGS/rghm/quakes/Pages/eq_chron. aspx
South American Earthquake Catalog GSHAP | http://www. seismo. ethz. ch/gshap/ ceresis/
Afghanistan Earthquake Catalog Afghan | http://sgsingapore. com/ earthquake — afghanistan

Earthquake Catalog of Northern E
quake Lalalog of Morthern BUOPE | GSHAP http ://www. seismo. ethz. ch/gshap/ ceresis/

Region

Iran Earthquake Catalog Iran http ://www. iiees. ac. ir/ english/bank/irancat. txt

Italian Earthquake Catalog Italy http : //emidius. mi. ingv. it/CPTI04/

Central Europe Earthquake Catalog GSHAP | http://www. seismo. ethz. ch/gshap/cirpan/

Iceland Earthquake Catalog Iceland | http://hraun. vedur. is/ja/ymislegt/storskjalf. html

Turkey Earthquake Catalog Turkey | http://www. seismo. ethz. ch/gshap/turkey/

East Asia Earthquake Catalog GSHAP | http://www. seismo. ethz. ch/gshap/ eastasia/final - cata. txt

Earthquake Catalog of India and Its Ad-

e N GSHAP | http://www. seismo. ethz. ch/gshap/ict/indcat. txt
jacen as

India Earthquake Catalog India | hitp://www. imd. ernet. in/section/seismo/ static/ signif. htm

Department of Earthquake Disaster Prevention, China Seismological Bureau
(ed. ), 1995. Historical Strong Earthquake Catalog of China (from 2300 B.
China | C. to 1911 A.D. ), Seismological Press, Beijing.

Gu Gongxu et al. (eds. ), 1983. China Earthquake Catalog (from 1831 B.
C. to 1969 A.D. ), Science Press, Beijing.

Historical Strong Earthquake Catalog of
China

Recent Strong Earthquake Catalog of Wang Suyun et al. (eds. ), 1999. Recent Strong Earthquake Catalog of Chi-

Wang S.
China ang na (from 1912 to 1990) , Science and Technology Press of China, Beijing.
Historical Felt Earthquake Catalog of Diao S Diao Shouzhong et al. (eds. ), 2008. Historical Felt Earthquake Catalog of

o S.

China (from 618 B.C. to 1949 A.D.) 1a China, Seismological Press, Beijing.
Historical Felt Earthquake Catalog of Jin X Research Result of Jin Xueshen, unpublished internal information offered by
China (1950 -1969) m A Jin Xueshen.
Woild Earthquake Catalog Shi Z. Shi Zhenliang et al. (eds. ) ,World Earthquake Catalog: 1900 — 1980 (M=

6.0), Sinomap Press, Beijing, China, 1986.

Earthquake Catalog of China Seismic

CSN http ://www. esndme. ac. en/newweb/ catalog_direct_link. htm
Networks

Earthquake Catalog of International Seis-

mological Center (ISC) SC http ://www. csndme. ac. cn/newweb/ catalog_direct_link. htm
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alog of the National Ear-
STRNGE: .05 o=l NEIC | http://www. csndme. ac. cn/newweb/ catalog_direct_link. htm
thquake Information Center ( NEIC)
Century Earthquake Catalog Engdahl | http.//earthquake. usgs. gov/research/data/ centennial. php#cat22
. http://neic. usgs. gov/neis/epic/epic _ global. html  http.//earthquake.
usgs. gov/ earthquakes/eqarchives/ epic/
Paula K. Dunbar, Patricia A. Lockridge, andLowell S. Whiteside, Septem-
Catalog of Significant Earthquakes ber 1992. Catalog of Significant Earthquakes 2150 B. C. —1991 A. D. , U.
* % S. Dept. of Commerce, National Oceanic and Atmospheric Administration.
Luo Wei et al. (eds. ), 1996. Catalog of Significant Earthquakes (2150 B.
C. —1991 A. D. ), Seismological Press, Beijing.
The Global Seismic Hazard A t
e Glatel Scimsis SSCSSIEt | GSHAP http ://www. seismo. ethz. ch/ GSHAP/index. html
Program ( GSHAP)
Philippines Earthquake Catalog Nakamura| http://www. cseas. kyoto — u. ac. jp/seas/15/4/150406. pdf
Philippines Earthquake Catalog (1599 —
19(‘)9‘;"'"” quake; Catalog ( Maso | hitp://www. gutenberg. org/files/18556/18556 — h/18556 — h. him
http://www. sciencedirect. com/science/article/pii/S0040195199002723.
Bautista, M. L. P. and K. Oike, 2000. Estimation of the magnitudes and
Philippines Earthquake Catal Bautista
= L auhs epicenters of Philippine historical earthquakes, Tectonophys. , 317. 137 -
169.
Li Yuche et al. (eds. ), 2001. North Korea - South Korea Earthquake Cata-
K Peninsula Earthquake Catal K
orean Temmsua Lol b i log (A.D. 27 -1985), Seismological Press, Beijing.
Usami http ://repository. dl. ite. u — tokyo. ac. jp/dspace/bitstream/2261/12734/1/
i
ji0543001. pdf
Japan Earthquake Catalog
] Lu Zhenheng (ed. ), 1991. Overview of the Destructive Earthquakes in Japan,
apan Seismological Press, Beijing, pp. 159 ~334.
Australian Earthquake Catalog Australia .ttp_ /www. seismicity. see. uwa. edu. au/welcome/seismicity _in_australia#
impotEQ
http.//www. china — disaster. cn/
Reference materials include:
Xie Yushou and Cai Meibiao (eds), 1983. Compilation of Historical Earth-
quake Data of China, Vol. 5, Science Press, Beijing.
Editorial Board of China Earthquake Yearbook, 1990. China Earthquake
Yearbook (1949 —1981), Seismological Press, Beijing.
Gao Jianguo, 1990. Summary of Earthquake Losses, Seismological Press, Bei-
jing.
Guo Zengji inli . ; -
i bl Do Inkssoniiion Dis uo Zengjian and Chen Xinlian (eds. ), 1986. Earthquake Countermeas

ures, Seismological Press, Beijing.

Zhang Zhaocheng, Luo Lange, Li Haihua et al. (eds. ), 1988. Earthquake
Cases in China (1966 —1975) , Seismological Press, Beijing.

Zhang Zhaocheng, Luo Lange, Li Haihua et al. (eds. ), 1990. Earthquake
Cases in China (1976 —1980) , Seismological Press, Beijing.

Zhang Zhaocheng, Luo Lange, Li Haihua et al. (eds. ), 1990. Earthquake
Cases in China (1981 —1985), Seismological Press, Beijing.

Zhang Zhaocheng, Zheng Dalin, Xu Jinghua et al. (eds.), 1999. Earth-
quake Cases in China (1986 —1988) , Seismological Press, Beijing.
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Areas Label

Data Sources
(Website and publications)

China Earthquake Disaster Information

Zhang Zhaocheng, Zheng Dalin, Xu Jinghua et al. (eds. ), 2000. Earth-
quake Cases in China (1989 —1991) , Seismological Press, Beijing.

Chen Qifu, Zheng Dalin, Che Shi et al. (eds. ), 2002. Earthquake Cases in
China (1992 - 1994 ) , Seismological Press, Beijing.

Chen Qifu, Zheng Dalin, Liu Guiping et al. (eds. ), 2002. Earthquake Ca-
ses in China (1995 - 1996) , Seismological Press, Beijing.

Chen Qifu, Zheng Dalin, Gao Rongsheng et al. (eds. ), 2003. Earthquake
Cases in China (1997 —1999) , Seismological Press, Beijing.

Chen Qifu, Zheng Dalin, Che Shi et al. (eds. ), 2008. Earthquake Cases in
China (2000 —2002) , Seismological Press, Beijing.

Global Earthquake ( Volcanic) Tsunami

Information on global tsunami disaster collected by the U. S. National Ocean-

. NOAA | ic and Atmospheric Administration (NOAA) Website. ( http://www. nesdis.
Information
noaa. gov/ )
Global Earthquake Catalog USGS | http://earthquake. usgs. gov/earthquakes/eqarchives/epic/

6 Description of Headings in the Catalog

(1) Universal Time (UTC) ; year ( Year) , month (Mo), day (Dy), hour (Hr) , minutes (Mn) , seconds

(Sec).

(2) The latitude (Latitude) and longitude (Longitude) of epicenter.
(3)Depth (Depth) , magnitude (Mag) and magnitude scale (referred to as Scale).
(4)Place name (in English), or Name (in English) and place name (in Chinese), or Name (in Chi-

nese).
(5)Data source ( Information).



