S il 7 iKW I

Yunnan Qiangzhen Huodong Yu Yuce Fangrfa Yanjiu
=N 2R &RiIxE &




ZRAAMERAT ‘TR ESFHIETE (2001NG46) HE)

2 M)
=5 T 5 0158

RN EHXN kiR =2




EEERRE (CIP) ¥iE

ZHBRBEE S SN IT AR/ BRREE. —RBWY:
BB AL, 2005. 12
ISBN 7 - 5416 -2263 - X

... 1I.%... NOKWME—MRA—HY
QK BE—HBEMM —Fk—=mda V. P315

B A B 4568 CIP Bl (2005) 26 140226 =

ZERHE HRAE AR BT T
(BT A% 609 S mmaFE K BRBURES : 650034)
BT HEREEZA SR R SEFEFELH
AFF: 787mm x1092mm 1716 Epdk. 21.75 F. 500 TF
2005 4E 12 A% 1 B 2005 4E 12 A% 1 REPRI
EN¥. 1—1000 ft ZEHr: 68.00 T



YUINNAMN
OQAANG Z HEMN
HUODONG YU
YUICE FANGEA
YANJIU




Fr

ZERTEAMERESIRAEN X Z —, RIE 1900 5FLOKE F 1940 RIE3H
git, PHSFERFUHRERBRAHS T K7 RNRBHHER, EREFHE,
FPHBFEREI KRS RR, 3FRE2KORMR, 8FRET KT RHMR; &S
B L, UFERGRAR, BB RRETHBEX, WERERKNARURE
EMER, FERMTEEINE IR 10 F£ 155, =88R BE Sh7EMN M= @
FEFTRB KXY BRE, MR SHRNERESEHAATLERNSE
8 RER.

ERRAXHH2HE R eREFRELRIRT, REEFH. HE, XH, #
BALA K EpBE 6 B I8 TR KR, B AL T — KRB EM A RHT-FE KNS H
#ik, SIRTHASEBR N MBRENREREN, F50R 2004 412 [ 26 B
WHERILAHFIVERIERRE—KM.0 ME KR, HEIETHEREKRER. H
XU H R R TR AEW R 30 A ARSECHEEMGBIZTFHRA, BET2£HA,
ZHB TAKNBAEERAE, CERREEZWEBRENEKX, M 1970 FiE%E
7.8 FAMBEEESH 30 B4, MBRFEE2 TANER, HBRKERWEES
FRRBEBECTART, (U 1993 £ 2003 546, BB FEBIFEmR K
FEROETHA G LERRRELFHER 170 BLTARTH—FLEL,

HRBW R Z 2 MF K OKEE, RN G HAERREEE, & AR
BRARKENTEBRM BEBENIER, PERRMZZHHRIBAR T KPR
WERRFRSHRELER, BB TIHAEBMRR, EEMFEFERDNREARLK
MR, BRTME —TLORE A ERRPIR R, BRTRERSR ARk, »
MBERFMBBEEL, FRIRBE, LHEREUNESFRIBEIMERXKY
EWMABER . AREL. ABEEEAAREYER, URER, X THRENM
ROMBE, RETE, L, FUNNZNERRRBREE . BEMNEE, WE
RZBAR, CEEIHFYEET . HEICERER BREH EAR R
FAERE, WRABRLH,

ABIHIREINR, BZ—B FFA1 REX R EAA MR, AR E T E
MR, SRECBE TRAENRE, S, 2HEREEEELMSREKX
HRBERFHREMRR, LRTRORETEA, BIL7ELRNS LR
HEBRBEYHEBEINBIR, FRRMGRYELB PN IERE . WEEER
MR BEEH, AT ERFRZGNAMN TR, LHEREREBS R KR
R RIEL T —ERENAENRIBUR, VLR TR R EQLREE, ¥



L

- nifue gybuey aoni nA buoponiH usyzbueld) ueuunA

o =PRSS WM I EHIE

RT EAPESEHRINBRALAR, ER2M0ERLE, NNERERROBF
MBS RS, RAERHBES ANSREBACHRE, A2S¥MATIEE
& B iR,

AH 128, EHRRTHEZEAHNEERATRINEEE “+H” BARHE
WXTE “ZHREBFENTRMBERTR” (2001NG46) BEEMHRRE, ULH
HREF, WARFRA A E X ERR T = iR RIE st AL fzs R A HE R 8
RS, UBARBFHREST DY, WA, MASHERFHRUMEN, 7«
REEL, SEAR. NASK. HREER. HREREN. HBRERHN. BR
faR S RBEARSFEEL T —RIBEANTE, BIREAZHTEEUNLR
KB, HATRMBBR Y HENFFRAERR, ARG RARPTFHRET BN
MR, FIABRNTIRBBAEREBAEZARBERRLANTR TR ETRNR
BHE, BHNRRRREERMNESE TR RNEY, RERMWEALE,

HEERSE, ZHFERE, BFEER, ARELE, BEE0H. XB4E46,
PARE, RARMSEREESMIERBNES S, IRBENERE, TRHEAR
MENEERBARN, BEMERERNRREEHL, BRRBIEARNENA
A LB B E ., IR —t RO R S, BRI M EEMYEITA
HZRABRR, 7ERRFIMA LN EREHE, ANYEERE RN
MAEREHRBUS RN “BiR”, RA- I EARZEHEARMNBEIR: A=X
+Y +Z FR, ARBEVHRD, X RBMABOEES, YREQHFSERTIE,
Z RBBBE, XFXTREE ) TRAENE TR EON R ERITTENE,

SMBENFTERRERER. 288K, 85K, AR, K. ZA%. T
AE. XNHEE. N, NES, RET. TAB. $R&. B2, BAL, 0%
T, T, WRE. BUE. X, . S, B2l hEE. MES. Fit
B, BkF . THE. BEHE. TAE. 55, EW2. hRN. IBR. ¥ES
30 BUERAMBH THEE, FEBHMT ARRE T, £RRZIEENBIEAN,
REANR A UBERTEDC. BROTERIE AR BB ERGER, it
W T BN, BRE T EHMNEER,

AERHHEREREBAZHEBET “+H” EARERETE “ZHRETE
TR AR B, ERRKRENNEE, RS2 T RRENE
BHETRMAEE TAARRRASRE. XOMER, hit, RITEEHLSERRE
W FRE RS .

AESICHRM TEERANBEBALR, FERZRITFSHM TSN, BEF
TABMSKAARKKERE, ABBURAZR, NUSBilfaFaEans
0w, ERERRENRE.

* &
2005 46 A



Preface

Preface

Yunnan is one of areas with most frequent strong earthquakes happened in China Conti-
nent. According to 100 years statistics of earthquake activity from 1900, the seismic energy
release of annual accumulation corresponds to the energy release of an earthquake of M7. In
the temporal sequence, 3 earthquakes of M5 may happen in each year, 2 earthquakes of M6
in every 3 years and 1 earthquake of M7 in every 8 years. In the spatial distribution, taking
the Honghe deep fault as a boundary, Yunnan is divided into two parts of west and east.
Then the activities of strong earthquakes take place alternatively on west and east sides. The
‘time gaps of quiescent and active periods are about 10 years. These obvious features of strong
earthquakes shown in space and time have very important references to analyze, study and
forecast the tendency of strong earthquakes.

In the process of modern civilization society advancement and fast development of global
economy, many destructive earthquakes occurred in China, Japan, United States, Iran and
India had caused great casualties and heavy economic losses, which arouse the high attention
from governments all over the world to earthquake disasters. Especially, the huge M9. 0
earthquake happened in Sumatra, Indonesia on December 26 of 2004 had caused great tsu-
nami in Indian Ocean. This earthquake and its caused tsunami had killed 300,000 people
and invaluable economic losses, which shocked the whole world. Due to frequent strong
earthquakes happened in Yunnan, so it is the right area suffering heavy disasters in China.
More than 30 years past from Tonghai M7.8 earthquake in 1970, earthquakes killed almost
20,000 people. The direct economic losses from earthquake disasters reach as high as sever-
al tens of billions Yuan RMB. From 1933 to 2003, the economic losses caused by mid dama-
ging earthquakes account for about half of the total 17 billion Yuan RMB in whole China.

Earthquake forecasts and predictions are the most concerned problems in the world and
they are also most difficult ones. For the purpose of reducing natural disasters and explora-
tion of seismic science, the Chinese seismologists have been developing studies and practices
of earthquake prediction for a long time. And some attractive noticed results have been ac-
quired. However, it has a long way to go from scientific predictions. Earthquake prediction
is a studying discipline taking the observations as bases. Breakthrough of earthquake predic-
tion needs new observation data and new analyzing thought, especially the precursory physi-
cal quantities closely related to the seismogenic processes, such as function of force sources,

media information and traveling attenuation. Namely, providing reliable, veritable, imper-
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sonal and scientific information to seismology and earthquake prediction science is most im-
portant and basic condition. If lack of these conditions, trying to solve the difficult subject of
earthquake prediction, through mathematic physical technique, computer processing or im-
age display, is not realistic.

More than 100 years ago, when only rough description of time, location and disasters
could be given. Nowadays, people’s understanding to earthquake has radically breakthrough.
For example, the classical theory of seismic wave traveling and the global and regional con-
structions of digital seismic networks with wide band have realized the precise positioning to
earthquake. The studies of focal physical model based on the observations and experimental
data have made us deeply understand the mechanical cause of formation, structural condi-
tions and the fine structure of media status in the process of earthquake physics. Especially,
Chinese seismologists have made successful predictions to some types of earthquakes to some
extent, from which the seismic disasters actually had been reduced, and forming a scientific
system of earthquake forecast and prediction with Chinese features. On the way to science, it
is full of exploration difficulties and unsuccessful pains from time to time. The excited results
are only way to inspirit people fighting forwards to a higher target.

This book contains 12 chapters, which concerntratedly reflects the studying results of
the subject of Mid — short Term Forecast Technique Studies of Strong Earthquake in Yunnan
(2001NG46) sponsored by Yunnan Scientific — technological Bureau in Tenth Five Plan. As
newest eyeshot, we have mainly studied the temporal variation, spatial features and some
patterns of strong earthquakes in Yunnan from different views. With new thought and new
viewpoint of modern digital seismology, the digital seismic data are used to perform a series
of deep studies, such as focal theory, S - wave split, stress parameters, attenuation of seis-
mic wave, energy release of earthquake, seismic critical fracture, searching technique of risk
area of strong earthquakes. Combining with the rich earthquake types in Yunnan, this paper
has done a lot of studies and exploration in the methods of forecast and prediction, and the a-
chievements in modern digital seismology and prediction have been emphasized. The stud-
ying thought and technological ways incarnated in this paper have represented the developing
direction in digital seismology and studies of forecast and prediction. The results in this pa-
per could help the readers if any.

Society needs advance, economy needs development, nation needs riehness and mighti-
ness, people need happiness and science and technology need creation. Concerning life and
taking people as the roots are the combining points of constructing modern society, scientific
and technological advance and harmonious development. The development of modem sci-
ence, especially the important breakthrough and discovery in natural science, is closely re-
lated to the achievements of father scientists. Namely, the new comer steps high place on the

father’s shoulders. Facing at the global difficult subject of earthquake prediction, we should
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summarize and inherit the father’s experiences and achievements and fight forwards on the
way of earthquake prediction science. Before Einstein’s death, he summarized his secret of
scientific studies by using a rich philosophy equation of A =X +Y +Z, where A expresses
success, X for hard work, Y for creation and corréct method and Z for saying few useless
words. This spirit of loving science and contribution to science is worthwhile advocation.

Members who participate in the subject are Qin Jiazheng, Huangfu Gang, Qian Xiaodong,
Su Youjin, Ye Jianging, Li Baiji, Wang Shaojin, Liu Zuyin, Liu Lifang, He Hongwei,
Zhao Ciping, Li Yonggiang, Wu Chengdong, Xu Yan, Cai Shaoping, Liu Xuejun, Li Zhon-
ghua, Zhang Junwei, Zhao Hongsheng, Liu Xiang, Fu Hong, Cai Jingguan, Cao Ke, Shen
Rongchen ,He Guowen , Wang Shiqin, Li Yongli, Wang Qiongwei, Guo Ruojin, Wang Yongan,
Huang Yunbao,Huang Yuzhen, Long Xiaofan, Wei Aimin and Hu Hui et al. Chen Yan has
done a lot of edition. During the period of doing the subject, the members of the subject had
done hard work and achieved rich results with high responsibility and selfless ardor.

The publishing fees for this book is supported by subject of Mid — short Term Forecast
Technique Studies of Strong Earthquake in Yunnan sponsored by Yunnan Scientific — techno-
logical Bureau in Tenth Five Plan. During the period of four years, Agricultural Section of
Scientific - technological Bureau had given a lot of helps, concerns and understandings. For
this purpose, the members of the subject express great thanks.

The unforgettable is the understandings and supports from the author’s families. Besides
other works, the authors had given up a lot of chances of getting together with their families.
The finish of this book should include their toleration and contribution, great thanks to all of

them.

Authors
June of 2005
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