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Abstract:Reservoir-inducedseismicity(RISforshort)istheresultfromreservoirimpounding.Accordingtothere-

searchduringpasthalfcentury, thecauseofRISmaybecomplex.However, basedonthetectonicanalysisofsomeRIS

samplesintheworldandChina, thereexistedobviousfaultingresponsetoRIS, whichwereshownastheheterogeneous

distributionoftheRISepicenters, theRISepicenterscentralizinginabelt, theuncertainpositionrelationshipbetween

thereservoirandRISbelt, andRISbeltbeingcontrolledbysomefaultsinthereservoirarea.
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1　AbouttheGenesisofRIS

Thegeneralideaisthattheseismicityinthe

reservoirareashouldbechangedafterwaterstor-

age.Thisphenomenonissocalledreservoir-induced

seismicity, orRIS(Gupta, 1992;Ding, 1989;

Rothe, 1968).

Duringthemiddleofthe20thcentury, some

strongearthquakesoccurredinsomereservoirareas,

suchasXinfengjiang, China, Reservoir, etc., and

causedseveredamageandcasualties.Afterthat, the

researchonRIShasbeenpaidmoreattentionto.As

thereasonofdata, theconclusionsonRISgenesis

aredifferentduetodifferentperiodsanddifferentre-

searches(Hu, 1983).

Packeretal.(1979)andBaecher(1982)sta-

tisticallyanalyzed234 bigreservoirsintheworld

(thedamheight≥90mandcapacity≥1×10
9
m

3
),

andconcludedthatonlyat29 reservoirsoccurred

RIS.Basedontheanalysisonrockstyle, water

depth, capacity, tectonicstressandfaults, they

thoughtthatthecorrelationisobviousbetweenreser-

voirdepth, capacityandRISinthereservoirarea

wheretherockissedimentaryandtectonicstressis

strike-slide.

Rothe(1973)concludedthatthedepthofa

reservoirismoreimportantthancapacitytoRIS.RIS

maybeeasilyoccurredatthereservoirwhosedepthis

deeperthan100m.

Simpson(1976)concludedthattheseismicre-

sponseisdifferentindifferentreservoirsandtherela-

tionshipbetweentheRISandparametersofreservoir

isnotobvious, becausethattheRISwasnotoccurred

insomebigreservoirsbutoccurredinsomesmall

ones.

BasedonthestatisticsofcorrelationamongRIS

andbuiltyear, dam style, waterdepth, capacity,

areaofwatersurface, impoundingprocess, geology

andtectonics, Sturrt-Alexander(1976)concluded

thatmoreobviousfactorstoinfluenceRISarewater

depthandcapacity.Asthewaterdepthisdeeperthan

90m, theexistenceandactivityoffaultdon'tinflu-

enceRIS.MetamorphicrockismoreimportanttoRIS

thanmagmaticandsedimentaryrock.

Castleetal.(1980)studiedthegeologicalbac-

kgroundof41 reservoirsinwhichRISoccurredand

somereservoirsinwhichRIShadn'toccurred, and
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concludedthattheexistenceandstyleoffaultande-

lasticstrainaccumulationalongfaultareveryimpor-

tanttoRIS.Generally, theRISoccurredalongthe

normalorstrike-slipfaultswhichparalleltoreservoir

bank, andwithlargedipangleandstrain.

Keithetal.(1982)studiedtheRISatNurek,

USSR, Reservoir.Basedonthefaultlocationand

offsetstyle, theyconcludedthatwhetherareservoir

inducesearthquakenotonlydependsonfaultbut

mainlyonwaterinjectingintofault.

Intheearly1980 's, basedonthestudyof13

RISsamplesinChina, Hu①concludedthattheproba-

bilityofoccurringRISinareservoirdoesn'tincrease

withincreasingseismicintensityinthereservoirare-

a.TherelationshipamongRIS, regionaltectonicac-

tivityandnaturalseismicityinthereservoirareaisnot

veryagreementastherearenotmuchdatatosupport

therelationshipbetweenRISandlargeactivefault,

becauseRIShasn'toccurredatsomereservoirsbuilt

onlargeactivefaultswhereearthquakesoccurredbe-

forethereservoirsimpounding.11 of13 RISsamples

arerelatedtoKarst, 2 occurredinmagmaticare-

a.TheKarstisrelatedtoRIS.Hualsoconcludedthat

accordingtopreviousstudiestheprobabilityofRISin

areservoirincreasewithincreasingdamheightand

reservoircapacity.Differentresearchersgavedifferent

conclusionsontherelationshipbetweenRISandgeo-

logicalenvironment.Themajorreasonshouldbethat

foreveryreservoirthedataofdamheightandcapaci-

tymaybegetmoreeasilyandcertainlythangeological

data, becausetheaccuracyoffocuslocating, rela-

tionshipbetweenRISandparticulargeologicalfactors

maybedifficulttodetermine.

Bythelate1980 's, Ding(1989)studiedsome

RISsamplesinChina, includingXinfengjiangReser-

voir, etc., andconcludedthatRISisjustaprobable

phenomenonandnotanecessaryresultofreservoir

impounding.TheRISoccurrenceshouldbedeter-

minedbymultifariousreasonsincludingregionalseis-

micity, thecharactersofthefaultsdevelopedin

reservoirarea, rockpetrology, geothermalcondi-

tion, etc.Theseismicinducingroleofreservoirin-

cludeswaterload, porefluidpressure, hydrochemi-

calandphysicalfactors, andmicroearthquake.The

effectsofwaterloadandporefluidpressurearemajor

mechanismofRIS.Becausewaterloaddecreasesthe

pressureoffault, whichpromotesthewaterdiffu-

sion, chemical-physicalactionandeffectofporeflu-

idpressure.

Gupta(1992)studied70 RISsamplesinthe

worldintheearly1990 's, andconcludedthatthe

mechanismofRISismainlytheeffectsofwaterload

andporefluidpressure.

Chen(1998)studiedthe19 RISsamplesin

China, andconcludedthat15 of19 samplesoccurred

inKarstarea, 4 occurredingranitearea, diffusion

ofporepressureandhydrochemicaldissolutionarethe

reasonsofRIS.

Marcelo(2002)studied16 RISdeterminedin

Brazil, therockinthesereservoirareasisgranite,

basaltandmetamorphicrock.Hebelievedthatnoton-

lydeepreservoirsmayinduceearthquake, butalso

shallowonesmaydo, andconcludedthattheRISre-

searchonsmallreservoirshouldbeemphasized.

Fromaboveintroductionwecansee, theinter-

pretationonRISmechanism ismultitudinousupto

now.Geologically, someresearchersthoughtthatRIS

mightnotrelatetothefaultdevelopedinreservoirar-

ea.Butsomeresearchersconcludedthatthereareno

relationshipbetweenRISandthefaultdevelopedin

reservoirarea.Waterimpoundingcauseswaterdiffu-

sionalongfault, thuschangingthestressalongsome

faultorproducinganincrementalstressfield.This

processpromotesthewaterdiffusion, hydrochemical

dissolution, decreasingtheporefluidpressurealong

fault(Marcelo, 2002).

2　FaultingFactorofRIS

RISisdividedintotectonicstyleandKarst

style.ThegenesisoftectonicRISisinterpretedasthe

seismicitychangeinreservoirareacausedbywater
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impoundingwhichchangesthestressfieldandtecton-

icmovementprocessofreservoirarea, inducingfault

'sseismicrupturing.Atpresent, differentresearches

havedifferentconclusionsontherelationshipbetween

faultandmechanismofRIS:

Keith(1982)believedthatthesiteofRISis

determinedbyexistenceoffault, notbywhetherthe

waterinjectingintofault.

Simpson(1976)concludedthatthecorrelation

betweenRISandfaultdevelopedinthereservoirarea

isfromthestressactionofwaterload, thenormal

faultandstrike-slidefaultshouldbeeasytoinduce

earthquake, butreversefaultshouldnot.Thereser-

voirbuiltonnormalorstrike-slidefaultshouldis

morepossibletotriggerearthquake.

Simpson(1990)alsoconcludedthatthemecha-

nism oftheprocessfrom waterimpounding—pore

pressureincreasing—faultsurfaceweakeningandsta-

bleloss—RISoccurrence, hadnotbeencomprehen-

ded.HegaveamodelonRISinwhichunderthe

reservoirthereisaweakenedandwaterseepedlayer

orfaultindipstate.Butitispitythatthemodelstill

hasn'tbeendiscussedandevidencedbynumerousand

complexRISsamples.

Jacob(1979)concludedthatthenormaland

strike-slidefaultsshouldpromotetheRIS, thereverse

faultshoulddecreasetheseismicityofreservoirarea,

andoutlinedtheanalysismodelsunderthisidea.

Ding(1989)concludedthatmorethanhalfthe

RISintheworldwererelatedwiththeshallowfault

developedinreservoirareaanditsvicinity.Thefault

ondifferentscalesanddevelopedinthebasementof

reservoirmaybenotonlytherupturingfactorofRIS

butalsothebasicconditionofwaterdiffusion.The

faultwithlargelengthanddepthscaleandbigdipan-

gle, andtheactivefaultparalleltothereservoirbank

ortransverselycuttingthroughthereservoir, areim-

portantconditionsofstrongRISoccurrence.Thenor-

malandstrike-slipfaultareeasytorupture.Thereser-

voirsintectonictensionareamaybeeasiertoinduce

earthquakethanthoseintectoniccompressionarea.

Atpresent, wehaveunderstoodtheRIS-faultre-

lationshiptosomedegreeandbeenpayingmoreatten-

tiontoit, buttherearestillsomeargumentsabout

detailgenesisofRIS-faultrelationshiportectonicgen-

esismechanismofRIS.

3　PerformanceofFaultingResponse
toRIS

Basedonabovestudy, itmaybeconcludedthat

thereisfaultfactorinsomeRISevents.Ifthefault

rupturingmechanismcan'tbeconcluded, itshould

beunderstoodthatthereexistsfaultingresponsephe-

nomenainRIS.

AccordingtotheRISdataofthereservoirson

variousscalesandindifferentregions, differentre-

gionalseismicityandRIS, thefaultingresponseto

RIShasfollowingperformances.

3.1　HeterogeneityofRISEpicenterDistribution

AlmostalloftheRISsampleswhosemaximum

magnitudeslargerthan 6, includingXinfengjiang

ReservoirofChina, etc., RISepicentersdistributed

heterogeneously.Theheterogeneousdistributionphe-

nomenonalsoappearedinsomeRISsampleswhose

maximummagnitudebetween5.0 and5.9, suchas

AswanReservoirofEgypt, etc., andsomesamples

whosemaximummagnitudebetween4.0 and4.9,

suchasShuikouReservoirofChinaandNurekReser-

voirofUSSR, etc., aswellassomesampleswhose

maximummagnitudesmallthan3, suchasMenticel-

loReservoirofUSA andTuoktuogulReservoirof

USSR, etc.Theseheterogeneitysamplesdistributedat

differentcountries, ondifferentreservoirscale, and

withdifferentmagnitudeofmainshock, itmeansthat

theRISmaynotbetheoccasionalorprobableevent.

3.2　RISEpicentersConvergenceinbelt

Basedontheheterogeneity, RISepicentersgen-

erallyconcentrateinsomespecialareaandusually

formseismicbeltinreservoirarea.Thenumber, scale

andfigureofRISepicenterbeltsareusuallyvariousin

differentreservoirs.Forexample, 5 RISbeltsformed

intheXinfengjiangReservoirarea.Amongthemthe

epicentersinleftbankaremostdense, themainshock

andsomebigaftershocksoccurredthere.3 RISareas

separatelyformedatnorthbank, southbankandwest
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endofNurekReservoir.One10-km-longRISbelt

formedinAswanReservoir, whichlocatedinthe

GelebMarawaMountainnearthemouthsegmentof

thereservoir.ThemaximummagnitudeofRISismore

than2atMenticelo, HuangshiandTuoktuogulreser-

voirs, their RIS epicenters also distributed in

belt.TheRISepicentersatMenticeloReservoiralso

formed3seismicareasatnorthend, middlepartand

southendofthereservoir, whichstrikesinNW.

3.3　Uncertain Position Relationship Between

ReservoirandItsRISBelt

Themostobviouscharacteroftherelationship

betweenreservoiranditsRISbeltorareaisthatthe

RISepicenterbeltorareagenerallylocatedatthe

reservoirbankareaorsomespecialsiteoutsidethe

reservoir, intheinnerbasinofreservoirtheRISis

littleorlackcomparatively.Itissaidthattherewas

notthesamplewhichtheRISepicentersbeltorarea

coversallofthereservoirarea.Thisshouldbevery

importanttounderstandthegenesismechanism of

RIS.Forsomereservoirs, thestrikeofRISbeltisthe

sameasthestrikeofthereservoir, suchasXin-

fengjiangReservoir, etc.SomeRISbeltscrossedthe

reservoirobliquely, suchastheWuxijiang(China),

AswanandMenticelloreservoirs, etc.Alsothetwo

casesoccurredinasamereservoir, suchasNurek

Reservoir, etc.IntherelationshipbetweenRISbelt

andreservoirsegment, someRISbeltsarelocatedat

theheadsegmentofthereservoirsorthevicinityof

thedams, suchastheAswan, Toktogul, Tenaand

Yingzhidureservoirs.Insomereservoirs, theRISbelt

islocatedattheendofthereservoir, suchasHuang-

shiReservoirofChina, etc;inotherreservoirs, the

RISbeltislocatedinthemiddlepartofthereservoir,

suchastheDanjiangkou, WuxijiangandShuikou

reservoirsofChina, etc.Thisrelationshipcharacters

betweenRISbeltandreservoirsegmentarealso

showedbyBrazilRIS(Marcelo, 2002).

3.4　RISBeltControlledBySomeFaultsDevel-

opedinReservoirArea

Generallytheseismicgroundrupturecauseddur-

ingearthquakenearthefaultisthedirectevidenceof

tectonicgenesisofquake, thusthefaultrupturegene-

sisofRISwhosemagnitudeislargerthan6.0maybe

understood, includingKoyna, India, RIS, etc.As

somereasons, thegeneticrelationshipbetweenmid-

smallRISactivityandfaultruptureisstillindisputa-

tion.

Inordertofurtherstudythegeneticrelationship

betweenRISactivityandfaultrupture, wegivethe

tectoniccharactersofsomeRISreservoirsintheworld

andChinainTable1andTable2 separately.

OnlythereservoirslistedinTable1andTable2,

theirRISshouldberelatedtosomefaultsdeveloped

inreservoirarea.Inonehand, theirRISdistributed

heterogeneouslyandinbelt, andhadcomplicatedlo-

cationrelationshipwiththereservoirs, butthesechar-

actersmaynotbelogicallyunderstoodandinterpreted

bythenon-tectonicfactorsincludingreservoirscale,

petrology, waterdiffusionalongfaultorfissure, and

changeofreservoirwaterlevel, etc.Intheother

hand, accordingtotherelativedatareported, the

theseRIShavefollowingcharacters:

(1)oneormorethanonefaultsrunthroughthe

seismicbeltoritsvicinity.IntheRISareaofXin-

fengjiangReservoir, theHeyuan, Renzhishiand

Dengta-Kejiafaultsaredeveloped(Gupta, 1992;

Wei, 1976;Wang, 1976;Xiao, 1984).Theepi-

centersofM5.3 mainshockanditsaftershocksthat

occurredinAswanReservoirmainlydistributedalong

the10 km segmentofKalabshafault(Issawi,

1969).Dangjiangfault, ShangshifaultandJunyun

faultrunthroughtheRISareaofDanjiangkouReser-

voir(Gupta, 1992;Yan, etal., 1994;Gao,

1983;Wang, etal., 2003).

(2)TheextensiondirectionofRISbeltisthe

sameasthestrikeoffaultrunningthroughthe

belt.ThisphenomenonisobviousinXinfengjiang

Reservoir, AswanReservoirandNurekReservoir,

etc., inwhichthereweremanyearthquakesoc-

curred.

(3)Themainshockorearthquakesequenceusu-

allycentralizedataspecialtectonicenvironment.The

epicentersofmainshockandlotofaftershocksofRIS

inXinfengjiangReservoiroccurredattheeastbankof

thereservoirnearthedam, wheretheNE-trending
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　　　　　　 Table1　TectonicCharactersofSomeRISReservoirsintheWorld

No.Country
Reservoir
Name

Maxi.
Magnitude
oftheRIS

PossibleExpressionofFaultingResponse DataSource

1 USA Mead 4.6

TheepicentersmainlydistributedalongsoutheasternandsouthwesternMead
Lake.ThefaultsaredevelopedalongthesoutheastandsouthwestbankofMead
Lake.ThefaultsdevelopedinthesoutheastbankincludeMeadSlopefaultand
Fortificationfault.Thereisobviousconcordancebetweenthefaultstrikeandthe
faultplanesolutionsoftheearthquakes.

Gupta(1992), Rogerset
al.(1976), Rogerset

al.①　①

2 Oroville 5.6

Anew 3.8 -km-longsurfacerupturezonewasformedinN-NNW direc-
tion.Thesurfacefaultisconsistentintheposition, orientationandmannerofslip
withthefaultzonedefinedfrom thedistributionofaftershockactivity, focal
mechanism, deformationinferredbysurvey.

Gupta(1992), Clarket
al.(1976), Bufe(1976)

3 Monticello 2.8
Someresearchersconcludedthattheearthquakeswerecausedbythethrustslipof
tectonicfractures.

Zobacketal.(1982),
Talwanietal.(1987)

4 India Koyna 6.4

Tectonicrupturesaredevelopedinthereservoirarea.TheLANDSATimagery
linementsintheseismicareaaredeveloped.Thedistributionoftheearthquakesis
consistentwiththeimagerylinements.A3-km-longsurfacefissuresandcracks
zonewasformedbytheearthquake.

Gupta(1992), Rastogiet
al. ( 1980 ), Sykes
(1970)

5 Bhatsa 4.9
ThefaultsverydevelopedintheRISarea, includingTalekhanFault, KengriFault
andF7, etc.

Rastogi, etal.(1986)

6 OsmanSagar 3.5
TheRISepicentersmainlydistributedalongtheNS-strikingfaultdevelopedinthe
northofthereservoir. Rastogietal.(1986)

7 USSR Nurek 4.5

Theearthquakesdistributedalongthenorthbank, southbankandsouthendofthe
reservoir.TheNE-trendingSarikamarfaultdevelopedalongthenorthbank, andthe
NE-trendingGulizindanfaultdevelopedalongsouthbank.Atthedenseepicenter
areainthesouthendofthereservoirmaydevelopaNS-trendingfaultwhichruns
throughthisarea.

Keithetal.(1982),
Leithetal.(1981)

8 Toktogul 4.7

Talas-FerganaFaultandKarasuFaultrunthroughthenorthandeastoftheRIS
area.TheNarynriveronwhichthedamislocatedalsoflowsalongthestrikeof
anactivefaultextendingfromthedamtoTalas-FerganaFault, andthefaultruns
throughtheRISregion.

Gupta(1992), Simpson
(1988), Simpson(1981)

9 Canada LG3 3.7 TheLG3faultrunsthroughtheearthquakeareaof1983. Anglin(1985)

HeyuanandRenzishifaultsandNW-trendingShijiao-

Xingang-Baitianfaultbeltflocktogether.TheM4.3

epicenteroftheShuikouRISlocatedatthevicinityof

thecrossingsiteofNE-NEEfaultzoneandNW-tren-

dingfaults.IntheepicenterdenseareaofNurekRes-

ervoir, theNE-trendingSarikamarfaultdevelopeda-

longthenorthbankandtheNE-trendingGulizindan

faultalongthesouthbankmaymeettogetherwitha

NS-trendingfaultwhichbeconjectured(Keith, et

al., 1982;Leith, etal., 1981).AtToktogul

Reservoir, theRISepicentersmainlydistributedat

theintersectingareaofWE-rendingTalas-Fergana

faultandNE-trendingKarasufault(Gupta, 1992;

Simpson, 1988, 1981).

(4)ThefaultplanesolutionsofRISagreewith

somefaults.Basedonthefocimechanismanalysisof

some RIS, including Aswan (M5.3), Koyna

(M6.5), Xinfengjiang(M6.1)etc., notonlythe

faultplanesolutionsoftheirmainshocksagreewith

somefaultrunningthroughtheearthquakeareas, but

alsothesolutionsofsomeaftershocksagreewiththem

(Wang, 1976).

(5)Besidesabovefeatures, basedonmeasure-

mentsofhydraulicfracturingstressandseismicstress

drop, Zoback, etal.(1982)concludedthatthe

microshocksinMenticelloReservoirwerecausedby

theoffsetoftectonicfractures.

Basedonaboveanalysis, justassameasthe

naturalearthquake, thereisalsoobvioustectonic

relationshipbetweenRISandthefaultdevelopedin

46
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　　　　　 Table2　TectonicCharactersofSomeRISReservoirsinChina

No.
Reservoir
Name

Maxi.M
oftheRIS

Faultsdevelopedinreservoirarea

FaultName Property
PossibleFaultResponsePerformance DataSource

1 Danjiangkou, 4.7 Danjiangfault normal Controlthedistributionoftheepicenters Ding(1989)

Hubei ShangshiFault reverse Yanetal.(1994)

Junyunfault reverse Gao(1984)

Hanjiangfault reverse Wangetal.(2003)

DashiqiaoFault normal Controlthedistributionoftheepicenters

2 Xinfengjiang, 6.1 Heyuanfault reverse Controlthedistributionoftheepicentersandmainshock Ding(1989)

Guangdong Renzishifault reverse Controlthedistributionoftheepicenters Wei(1976)

Dengta-Kejiafault reverse Wang(1976)

Dapingfault reverse Controlthedistributionoftheepicenters Xiao(1984)

Guolongshifault reverse Controlthedistributionoftheepicenters

Longmenfault reverse Controlthedistributionoftheepicenters

Shijiao-Xingang-Baitianfault Controlthedistributionoftheepicentersandmainshock

Dongyuan-shuangtangfault Controlthedistributionoftheepicentersandmainshock

3 Huangshi, 2.3 Jinglongqiaofault reverse Controlthedistributionoftheepicenters Dai(1997)

Hunan GUangdongshanfault reverse Kong(1984a)

4
Yingzhidu,
Guizhou

Ⅴ
(intensity)

Xiabafault reverse Runthroughtheearthquakearea Wang(2003)

5 Wuxijiang, 3.4 Yishanhuangnilinfault reverse Controlthedistributionoftheepicenters Kong(1984b)

Zhejiang Gaoshan-Changyunfault reverse

F6 fault Controlthelocationofmainshock

6 Shuikou, 4.3 NWtrendingfaults reverse
Controltheisoseismalsofmainshockandtheepicenters
ofthemicroshocks

Peng(199 7)
Guo(1998, 1997)

Fujian NEtrendingfaults tension
Chen(2002)
Xu(2004a, 2004b)

7 Chanwo, 4.8 NEfaults Majorseismictectonics Ding(1989)

Laoning NNEfaults

NWfaults

8 Zheling, 3.2 NEfaults Huang(1984)

Jiangxi Wuningfault normal Controlthedistributionoftheepicenters

Shatiangangfault normal Controltheintensiondistributionofsomeearthquakes

9 Wujiangdu, 3.5 Bailiushuifault reverse Wang(1984)

Guizhou Malaoshifault reverse Tan(1994)

Xiaotianbafault reverse

10 Nanshui, 3.0 F3, F4, F5 normal
TheM3.0 earthquakelocatesattheconjugatesiteof
F3, F4andF5

Xiao(1984)

Guangdong F6, F7, F8, F9, F10 normal

reservoirarea, especiallythelocalfaults.SoRIS

shouldalsohaveobviousfaultingresponsecharac-

ters.Ontheotherhand, thetectonicrelationshipbe-

tweenRISandthefaultshouldbemorecomplex.It

meansthatnotonallfaultsdevelopedinareservoir

areawilloccurearthquakeornotallfaultsintheres-

ervoirareahaveresponsebehaviortoRIS.

4　DiscussionandMajorConclusion
onFaultingResponsetoRIS

(1)Thefaultistheresultofrockrupturecaused

bytectonicmovementandisageneralgeological

tracethatiskeptin theshallow crust(Mogi,

1967).Basedondifferentideas, thefaultsareclassi-

fiedintolithospherefaultandcrustfault, largefault

andsmallfaultorfracture, activefaultandnonactive

fault, normalfaultandreversefault, strike-slipfault

anddip-slipfault, tensionfaultandpressfault, etc.

(2)Becauseofinnerandouterearthdynamical

action, therelationbetweenfaultandgeomorphyis

intimate.Notonlytheregionallandformfeaturesare

controlledbylargefault, butalsothelocalmini

groundreliefmayrelatewithsmallfault.Theriveris

ausualgeomorphicsignontheEarth, thegenesis

andevolutionofwhicharecontrollednotonlybyre-
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gionalneotectonicmovementofcrustbutalsobythe

faultoractivefault.Therefore, thereservoirrelated

toriverisusuallylocatedataspecialgeologicaland

tectonicenvironment.Basedonthegeologicaldataof

somereservoirsthatcanbecollected, notonlymay

thebigfaultrunthroughbutalsosomesmallfaults

thathavenotbeennoticedexistinreservoirareaor

vicinity.Becauseofthisreasonitshouldbeageneral

situationthatsomesmall-scaledfaultsmayexistin

reservoirarea.

(3)Amongthereservoirsintheworld, only

someofthemhadtheRISreports.Inthesesamples,

themainshocksorbiggestearthquakesof4 RISmore

than6.0, thoseof36RISfrom4.5 to5.9, thoseof

43 RISfrom 3.0 to4.4 , thoseof51 smallerthan

3.0.AccordingtothestatisticsoftheRISreportsbe-

fore1980 's, Packeretal.(1979)andBaecher

etal.(1982)concludedthattheRIStook12% of

thetotal.EveniftheRISrecordsmaynotbecom-

plete, uptonowthereisstillnoevidencetoprove

thatRISarethecertainresultofreservoirbuildingand

waterimpounding.Therefore, accordingtoTable2 ,

justliketherelationshipbetweenRISandpetrology,

damheight, andreservoircapacity, theremaynot

beuniversalcorrelationbetweenthefaultsdeveloped

inreservoirareaandRISevents.Itismeansthateven

iftherearefaultsinreservoirarea, theearthquake

doesn'talwaysoccuratthereservoir.

(4)BasedonsomegeologicaldadaofRISres-

ervoirs, theRIScertainlyrelatestosomefaults, the

majorreasonsshouldbesupportedbythatRISusually

distributedatsomespecialsitesheterogeneously,

thesesitesarenotallinthelimestoneareaanddam

area, butalloftheRISareashavefault(s)running

throughtheseismicbelt, andthedenseepicenterare-

asareusuallylocatedatspecialfaultarea.Thefault

planesolutionsofsomeRISfocusmechanismanalysis

agreewithsomespecialgeologicalfaultsthatrun

throughreservoirarea.

(5)RISonlyrelatestosomespecialfaultsde-

velopedinreservoirarea.ThisindicatesthattheRIS-

faultrelationisnotonlyintimatebutalsocom-

plex.Besidethescale, activity, tectonicsteadiness

determinedbyrockstrainaccumulation, dynamic

propertyandslidemanner, maybethedynamicrela-

tionbetweenthefaultsupplementstressstatecaused

bywaterimpoundingandinherentororiginalstress

stateoffaultismoreimportantgeneticfactoroffault

responsetoRIS, whichdeterminedbyrelativeloca-

tionrelationshipbetweenfaultandreservoirbasin.
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水库诱发地震中的断层响应分析
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摘要:通过对过去近半个世纪水库诱发地震资料的分析 , 认为水库诱发地震的诱发因素尽管复杂 , 但一些国内外

水库诱发震例表明 , 水库诱发地震的断层响应现象是明显的 , 这种现象由水库诱发地震的非均匀分布性 、 集中呈

带性 、 地震带与水库位置关系的非确定性 、 地震带沿库区某些断层展布等方面所反映。

关键词:水库诱发地震;地震机理;断层响应
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