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IKEEE K T5 R MR IE S MBI 58 — Epk b2 7t
FREMR, AIXKERRMENTRCH BT 60
EMPIE . HET, EWNINEH 140 REKEFRT
Wi, HhRERA 24 KESFRBESEMS (£
-, 2010; Gupta, 2002) . 7KPEHERHRAT KB
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ZUTRMOLINE 1, R 1 Bin, XEEZRYRE., f
SOBTIIER, BRI LR BA T SIHE AR

F1 FAFKEILGXANEEERBER

Tab.1 Main faults in the near-field region of Yangtoupu reservoir

WiRgts WA R 7R K JE/km PR T Bl
F, A L2 18° ~40°/NW £45° ~80° 40 A Q.
F, FHE T 15° ~65°/SE £45° ~60° 24 E B Q,
F, Uil 110° ~120°/NE £.60° ~70° 1.5 Zeje it Q
F, SR T2 165°/NE £ 45° 2 ikt Q

« W fS HHER. 2011 -10 -24.
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Fig. 1

Seismotectonic map of the Yangtoupu reservoir region
1.2 Hifigis

SRR G YR R TG W BTRRYL TIPS KN R
FRHTBL, K215.5 km, HRVLITA B HPIM H
A —EzR (F2). BNEXBREEILL
AL DX R A A, b g R EORT S e B B

JbBhIKZIMB R, EHEREAME, 4% 500
~2 000 m, Hbpa =72 280 ~480 m, 3 A THE i W il
I, AL DRV WIT0M, AL
RE3~A %G, FHEBHKZFMEFLG, 18
HEBERMARBRA T, 55BN 30 ~80 m,
M RN 230 ~ 600 m, THIEREANFRE “V”
RUAT o A H0 T IR AR G B 80 ~ 120 m fyIE
I HBENM AL, R EPRT#E, ®OH
FRHERY), RS, BABE. A L

P35 5 30° ~45° I GE3 . Horh m BUA 3 3k 4l
IR PEGRBE RN E K BRI M B o
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o
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L
-
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e
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2 FEXHEETESIE S

FEFRHKEX 10 km EREIA, FisEAIELA-H
RIS, BR 1855 4F327K 4 RIS, I

_ 40 ALK 9 /NRTES), HEHEHEREXILE
" FIPGH S ~8 km FFERIN, RRBHENRELIHK
B2 $kAkEEHETINRYEE (B ) HIHER M3, 8 HR2, /N TS 354 L 20 e
ZHRARAE

region of Yangtoupu reservoir (ll: Dam)

Fig. 2 Satellite landform image of the near-field
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FRF 6 PR 1854 4ERF)1| 5 SR | 1931 4EF
NS GHRE, WEEXKRMFIEERI A/ V B,

3 KGR HESG R AT

3.1 FERHUENREREY

KIEFHRIMBRE AR 2ERE, HREL
HEREN B, RIBEHERS (2005) WBIFRBR,
KRR H AR MR R AT 4 A Ah v A . A A A
HREARER 3 2, (HX 3 BKEBFLRMENEE
AR ER M. Wik, NERBBLBRLE
HHRM R REM R AWK ERTXIHELM
RIHLA

ER AR XT B K M T B BEREEEE
o EREE &AM 27 BIKERBF, KEER
R AHZ P HER 18 4, 566%, RAFIE
RadE AR RHERA S 6, 45 18% (HIEHH,
1996; M>ALEE, 2010) . Bk, FHEL&FEEAL
KIEFRBBHWEEER, FNEETISKES
R R ETKE,

PR Sk 7K 2 1 b R I 25 2«

(1) FEXFEKL4.5~5.0km, FEHMBiH
LT EREM TR ERAE RS TREKE .
REE D EMAYEERE KGR XIH 24K
WARAAENE, WEHAMNEESBRBRET.
BRTIKELRRZEE 3 KEBREH, KEFH
—RIIE . B KW, BHMEERE, A
BT BRI T IEREKN 247 m, FHIL
XX KB RAERAAR K, W2 H 57N
RN AT EKH, BREBAK, HEEZ
WAL, HA]RERBCE FI T KB IR,

FEXRIGBEFEEH T, TEEER A, BE
IR, WREKBERKZE. BaRhP. TRES
FPERE KA. WEKE . EYHEEIKE T
A, WRA R E SRR E A N E
KRG, WERRHE D F/KEE. B THEKY
BRI R 2 500 m IR KRS 4,
FHA R R BB, BAKE, BT KmE
X BT REPERD

(2) HRILEEA JLEABEX, MWE1 LRrR
FBH, BB E M EAHR, A RBE gL
TEX, MALBRERETEX, HUEXI—4
BAR, R FATEIEEX 5 ~ 6 MRBTE, KA

B3 FAHKEREKBRIELZEKEL
B AR ES A

Fig. 3 Distribution map of the carbonate permeable

layer and clastic rock impermeable layer

in Yangtoupu reservoir region

W15 ~30 m, H—RINSXWZLR, HLZWE
3N, BOHESIPE RN IE W, WL B A R A
PSR, MR A R RIRREE R, VT
R HRICE, [HRHAE/NEIES.

KN B BARR N 2.7 x107° ~8.3 x
10 *em s, BREBKE, BRWNTERT
TR 5 T 7K R IE B K AL B b F 437K 8, KA
WREET W R T8, MBERRREME T K
IR R EBE R

(3) NBKFEREE, FEXHA 3 NW-SE [y
NG, RN IHERT, NE 14 AR
Wi A R R B R, IRRARTE S, &
FWA WA, AR TEAKMBBEER-.

MEEX S A BR A B s v I, 48 E X FE W
BT KB T 7 {H R 50 Pa, JEE N ) o, Bl
VRBESE N A g/, 2 DX AL R X AR B b R
NE RN, KIEEREKEE KR S ER
Wt BEMER, FRMEETXEKGRL R
0.07 MPa, EAEM/, {HAEHR LW 20 BB
fr, HBUHRTR EF X,

SR, FEREKEEXAEEGE SRR,
AFAER R B K s R R BB (HAKEEE K
JERRABRKE RN R R, EEEH
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EERRE A RO, AR EERETWER.
HTREXEE. WA AN SRR, MEE
KixREa s, a1 3 ~4 HEWES K
PRIk B IE M I DUEY 38 B FRAI, WO & A2 B ) JR
VAR R K PR R R REE

3.2 HERESH

BITER RN C R RK BRI T, B4
P R # R BB A& X BRI K
PR ST AR AY , SZOK R R MR 1 R BB R
B (TRBkSCEE, 2005)

W K PR MR b O 4% 55 R 3 Y 1Y
NG F. ZEEME. Wdtarit. BEEAa L
KramEC RBEAKBERTIE R, FREK
EEXMBBEU K EMBaNE, BTHENE
gt HEKBH T KGR EERRER,
RIXFNHFEIRAL, B 7K A b 52 v R g B A5 1 5%
M PR TR PEIIX R B A AR LB A K HE
ZEIEE/ N EHER R EREERE, HY
NETHESIWRE, BRNBBERIES, AR
RERR R KM L 7 W AR . X7 5 T H ER R R Kil
AT RKENFERET . BHEZAKERER
ERK B &K MR B W] BB YRR /N, HAE/K PE R B
A REBBREK SRR RE.

3.3 MEWUSH

ZIT 2 £ B Packer (1979) F Beacher
(1979) RHRN, HrBERAMER XL EX—1
B K PR 15 & R fa B e AT W . B
FKEMT BB SR MBRA BV RRNGERET
gt at.

KEFERMBRZEZMEAEREZW, —BRITK
EFEAMELBRER -T2 HRRE, HEmE

REMRMEIHEER, WHBRA2HEBRGKEER
SRS AN R AR SR R BERE,
RG2S BAEBORIT R AL B, W AR
BIZAMRGRZ B RBC R (RIS, 2005;
HKARHESE, 2004) .

LEFFRHE (2009) . EBARSE (2009) Ay
BEo, SEXTESRHEKER ERE WA R, EAE
KRE (D) ERAEWSEMA (6) . KN JRES
(8). BiEfEsitk (F). Al REEE (K. 5
PEAKBERAR (C) MMRESNTR (E) 715
RET AT REBRFTIR (£2),

AR DL ST 25 AR AR BE, T K PR K M
RS RN K08 «

P(Mi/D,G,S,F,K,C,E) =
P(Mz)P(D G,S,F,K,C,E/Mi)

(1)
ZP(M;)P(D G,S,F.K,C E/ML)

AT, NN B FERE TR LML,
(1) b P(Mi) ARG RR A 1 Se s ik
o MG E NN 46 8RR IRBIKIE, 205 BER
RBMREVKEVOR R IR RAER, RAMRE.
HERRR . R, WURAIA KR SCHRMRS BN
P(M4) =0.02; P(M3) =0.04; P(M2) =0.05;
P(M1) =0.07; P(MO) =0.82,

P(D,G,S,F,K,H,C,E/Mi) W& EMHREH
BRI AFERENEMFER (K3),

FF MATLAB K, 7515 H % X BB AL
BtrE 5 NRBREMBR, BULHBERERK
&, BIUCONBIA AT R AR IR (5R4) .

F2 KEFRHREMWERRIRE

Tab. 2 Influence factors and the state of the reservoir-induced earthquake

BENT
1 2 3

PEKBRE (D) >150 m 92 ~150 m <92 m
JERAHEAM (6) iR AR IR
ML R JJERBE (S) BRI IEWTR RS AEWWIR S5

WiEES: (F) 3 ENCT]
ABRARE (K) i | 55 AEE
HEKWIERA (€) A ANEHHSL, (04w AT
MRS (E) i | g (e




3 REEE: BRELEKER R BB 339
*3 BREAFARREEBERMESRITR
Tab. 3  Statistical table of earthquake prior probability for the induced-earthquake factors under different states
REBE
PRNT RE 2% I m \ES s
VHRER
(M=6.0) (6.0>M=4.5) (4.5>M=3.0) (M<3.0)
1 0. 00 0.22 0. 46 0.36 0.18
K E (D) 2 1.00 0.70 0. 46 0.54 0. 60
3 0. 00 0.08 0. 08 0.10 0.22
1 0.70 0.48 0. 46 0.21 0.48
AR (G) 2 0.05 0.10 0.15 0.47 0.36
3 0.25 0.42 0.39 0.32 0.16
1 0. 00 0.10 0.23 0.32 0.17
RN 1B (S) 2 0. 40 0.41 0. 62 0.50 0. 68
3 0. 60 0.49 0.15 0.18 0.15
- 1 0.90 0.70 0.38 0.21 0.10
Wiz st (F) 2 0.10 0.30 0.62 0.79 0.90
1 1.00 0.42 0.55 0.50 0.16
HBREERE (K) 2 0. 00 0.33 0.35 0.17 0.34
3 0.00 0.25 0.10 0.33 0.50
1 0.75 0. 60 0.57 0.31 0.21
BEKZBKRBEE (H) 2 0.20 0.30 0.38 0.50 0.28
3 0.05 0.10 0.05 0.19 0.51
1 0. 80 0. 80 0. 69 0.61 0.38
HEKWEXRE (C) 2 0.10 0.10 0.23 0.29 0.31
3 0.10 0.10 0. 08 0.10 0.31
1 0.25 0.20 0.31 0.21 0.24
HERGsSE R (E) 2 0.25 0.40 0. 46 0.53 0.47
3 0.50 0.40 0.23 0.26 0.29
*4 BREEAFRERZHERETMUER
Tab. 4 The state of the induced earthquake factors and prediction results of the statistical models
R SRR B 45 R
T BRI 4 EmRETRE T RE AR AR
M4 M3 M M Mo
B D3G3S2F2K1C2E3 0.00 0.01 0. 06 0.12 0. 81 MO, M1 (AFHER)
JtB: D3G3S2F2K3C2E3 0.00 0. 00 0.00 0.03 0.97 MO
HITELE R A, KEMBAEEEEUKE. FABENBIREM,

REH D EFRREAIANE, SRR
ERE, BAWEHERT, B4 1~3 ZHMBWH
RAKN0.19, MEXILBERNRBI LK E, 4
}0.97, HKME MLO HIBE A REYE, RBHER
% 0. 03,

4 g

XA E R A AR WINK, &R EER
BREEB2E, KEHRMRENE R4 6™

HBt, ZrEFkliEX R At HEME.
LB S oa WK SCHU R A5 26 1R, SRATMIKER L
AR 2 FhorAr Tk, W idon X s Bt
AR LT G A DX, A R A K P % A 7R Y T B
Pho T XL BT A HURR IR T BRTERR /I

KRR AR R EX R 1 ~3 HHE
HIBERZA0 0.19, BRIBRERES N M3.0 &
Ao EXACEBA &L M1.0 SR REH:, KRR
AN 0.03, #2E X R B AT LAHERR R AE KRB &
MR AT REE o
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Research on Earthquake Induced by Yangtoupu Reservoir in Chongqing

WU Jian-chao'*, ZHANG Li-fen', CAI Yong-jian'>, MIAO Wei-dong'”?,
LEI Dong-ning'*, YU Song'*, QIAO Yue-giang'~
(1. Key Laboratory of Earthquake Geodesy, Institute of Seismology, CEA, Wuhan 430071, Hubei, China)
(2. Wuhan Institute of Earthquake Engineering, Wuhan 430071, Hubei, China)

Abstract

On the basis of field investigation and previous research, we comprehensively analyzed the tectonic back-

ground, seismic activity and hydrogeology condition of the Yangtoupu reservoir. Then we discussed the probabil-

ity of the earthquake induced by Yangtoupu reservoir using structural-analogy method and probabilistic statistic

method. The results show that there is possibility for the southern region of the Yangtoupu reservoir to induce
earthquake and the probability of reservoir induced earthquake from M1.0 to M3.0 is about 0. 19. The biggest
magnitude of the induced earthquake is about M3. 0. The northern region of it has little possibility to induce M1. 0

earthquake and the probability is only 0. 03.

Key words: Yangtoupu reservoir; structural-analogy method; probabilistic statistic method; reservoir in-

duced earthquake



