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I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets
it apart from other research databases. The inclusion of News of NAS RK. Series of
geology and technical sciences in the Emerging Sources Citation Index demonstrates our
dedication to providing the most relevant and influential content of geology and engineering
sciences to our community.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK RbLIbIMOAD Cepusiculy bLibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0aH api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevtnaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2blAbIMOAp CEpUsiCol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoHe
6edendi eeonocus HcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 8 3mom UHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npuHAmMU
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednazaem xawecmeo u 2nyoOumHy
Kowmenma Ons uccieoogamenell, aemopos, uzoameneti u yuypedcoenuil. Brnouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboniee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haue2o coodujecmad.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
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© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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A.U. Abdullaev', Sh.S.Yusupov?, L.Yu. Shin?, A.V. Rasulov?,
Y.Zh. Yessenzhigitova'

Institute of Seismology MES RK, Almaty, Kazakhstan;
“Institute of Seismology of the AS RUz. Tashkent, Uzbekistan.
E-mail: shuhrat-1951@mail.ru

HYDROGEOSEISMOLOGICAL PRECURSORS SUSAMYR
EARTHQUAKE 1992

Abstract. On August 19, 1992, in the central spurs of the Northern Tien-
Shan in the Susamyr ridge, one of the strongest earthquakes in Central Asia
in the last century occurred, which value M=7.5 in magnitude. The Susamyr
earthquake, named after the place of origin, was preceded by anomalies in
the seismic regime, geophysical, hydrogeological and geochemical fields,
were noted in the Tashkent, Fergana, Bishkek, Almaty, Issyk-Kul, Dzhungar
and Urumchi seismic prognostic fields.As a result of synchronization of the
anomaly occurrence time for this event for all polygons, it was possible to
note that the earliest anomalies in the hydrogeodynamic, hydrogeochemical
and gas composition of groundwater were recorded 2-2.5 months before.
The greatest interest is caused by the development of the anomaly in the far
zones in the Tashkent geodynamic test site. This paper presents the results of
routine observations of the seismohydrogeological parameters of groundwater
in seismically active zones of Uzbekistan. The research period covers the
time of preparation and implementation of the strongest earthquake over the
last century. Hydrogeochemical, hydrogeodynamic, geophysical conditions of
manifestation and seismotectonic conditions of localization of the source and
location of observation water points relative to the epicenter of this earthquake
on the territory of the Republic of Uzbekistan are considered. A complete review
of all materials shows that anomalies of destructive earthquakes arise mainly
as a result of renewal of large, global faults that limit multidirectional tectonic
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structures, which affected the spread of anomalous precursor phenomena over a
vast territory.

Key words: precursor, magnitude, tectonic conditions, anomaly, variation,
background value, hydrogeoseismology, seismogenic zones, gas concentration,
isotopic composition.

A.Y. Aonymnaes!, I1.C. FOcynog?, JL.IO. Illun?, A.B. PacyJioB?,
E. XK. Ecen:kiriroa!

'KP ToKM Ceiicmornorust HHCTUTYThI, Anmartsl, KazakcraH;
?OP FA Ceiicmonorust ”HCTUTYTHI, TarikeHT, ©30ekcTaH.
E-mail: shuhrat-1951@mail.ru

1992 7KbLII¥ bl CY CAMBIP ’KEPCLJIKIHICIHIH
I'MIAPOI'EOCEUNCMOJIOIUAJIBIK BEJIT'TVIEPI

Annoramusi. 1992 sxwie 19 Tameiga Contycrik  Tsaub-l1llanbHbIH
optanblk cinemaepinae CycaMblp KOTachlHAa OTKEH FachlpAarbl OpTaibIK
Azusiiarbl €H KYIUTI JKep CUIKiIHICTepiHiH Oipi Oosbin, MarHurygacsl M=7,5-
ke xerTi. CycaMblp Kep CUIKIHICI maijga OoniFaH XepJlH aThIMEH aTallfaH,
OHBIH aJIBIHA CEHCMUKAIBIK PEKUM/IET1, T€OPUZUKAIBIK, THAPOTEOTOTUSITBIK
KOHE TEOXMMMSIIBIK OpICTep/eri aybITKynap OalKanabl jkoHe onap TalikeHT,
®eprana, bimkek, Anmarsl, blcTeikken, JKorrap koHe YpiMilli CeHCMHUKAIBIK
OomkaMIbIK OakbuTay TMONWMTOHAAPBIHIA OPBIH ajAbl. bapiblK monuroHgap
YIIIH aHOMaJIUATIApbIH Maiaa 00y yaKbITBIH CHHXPOHAAY HOTHXKECIHAE JKep
acThl CYTapBIHBIH THIPOT€OAMHAMUKAIBIK, THIPOre€OXUMUSIIBIK JKOHE Ta3/IbIK
KYpaMbIHAAFbl €H epTe aybITKylap OchblgaH 2-2,5 aii OypbIH TIipKEJIreHIH
aran etyre Oosajpl. EH YyJIKeH KbI3bIFYHIBUIBIK TalIKeHT reoJuHaMHUKaJIbIK
MTOJIMTOHBIHIAFBI AJTBIC alMaKTapAaFrbl AaHOMAJIHS TaMybIMEH OalTaHBICTHI. byt
Makaitaga ©30eKcTaHHBIH CEHCMUKAIBIK OeICeH Il aiiMaKTapbIHAAFbl Kep acThl
CYJIAaPBIHBIH CEHCMOTHIPOTEONIOTUSIIBIK TapaMeTpiiepiH >KOCTapibl OakbuIay
HOTIKenepi OepinreH. 3epTTey Ke3€HI OTKEH FAaChIpAArbl €H MBIKTBI Kep
CUIKIHICIHIH JalbIHIBIK JKOHE JKY3€re ackaH YaKbITBIH KaMTHIbI. O30€KCTaH
PecniyOnukacel ayMarbIHAAFbl OCHl KEp CUIKIHICIHIH JMHIIEHTPIHE KATBICTHI
OaKplIaHATBIH Cy HYKTENEPiHIH K631 MEH OpHAJaCybIHbIH THAPOTeOXUMUSIIBIK,
TUIPOTEOANHAMUKAIIBIK, Te0(U3UKAIBIK KOPIHICTEPI MEH CEHCMOTEKTOHMKAIBIK
KarJainapel KapacThIpbulaibl. bapiblKk MaTepuanaapAbl TOJIBIK IOy KOMKBIH
KEp CUIKIHICTEPIHIH aHOManusaapbl HETI31HEH KEeH ayMaKTa aHOMaJlblIbl
MIPEKYPCOPJIBIK  KYOBUTBICTAPBIH TapallyblHA oCcep CTKCH KOIl OaFbITThI
TEKTOHMKAIBIK KYPBUIBIMIAPABI IMEKTEHTIH ipi, FAIAMIBIK JKapBIKIIAKTaPIbIH
YKaHAPYyBl HOTMOKECIH/IE TYBIHIAUTBIHBIH KOPCETE]II.
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Tyiiin ce3aep: anapiH ana OoKay, MATHUTY/IA, TEKTOHUKAJIBIK KaFJaiiapsl,
ayBITKYbI, BapHalMsChl, (POHIBIK MOHI, TUAPOTEOCEHCMONIOTHS, CEHCMOTEHIIK
aliMakTap, ra3 KOHIICHTPAIUACHI, U30TONTHIK KypaM.

A.Y. Aonymnaes!, II1.C FOcynos?, JL.IO. IlIun?, A.B. Pacynos?,
E.’K. Ecen:kururona’

MucturyT cericmonorun MUC PK, . Anmarsi, Kazaxcran;
*MuctutyT ceiicmonoruu AH PY, Tamkent, Y30ekucraH.
E-mail: shuhrat-1951@mail.ru

T'HJIPOTEOCEHCMOJIOTMYECKHUE MMPEJABECTHUKHA
CYCAMBIPCKOI'O 3BEMJUIETPACEHMUA 1992 'OJA

AnHoTanus. 19 aprycrta 1992 rona B ueHtpanpHbix orporax CeBepHOro
Tsap-1llans B xpedre Cycamblp TpOM30LLIO OJHO W3 CaMbIX CHJIBHBIX 3a
nocienuue croinetue B CpenHell A3uu 3eMIIETPSICEHHE, KOTOPOE TOCTHUIIIO
no MarHutyae M=7,5. Ha3BaHHOe MO MecTy BO3HUKHOBEHHS CycaMbIpCcKoe
3EeMJIETPSACEHUE TPEABAPSIOCh AHOMAIMSIMU B CEHCMHYECKOM PEXHUME,
reo(pU3NUeCcKX, TUAPOTEOTOTUICCKAX U TCOXUMHYCCKUX TIOJSIX, OTMEUAIIHCh
Ha Tamkentckom, @epranckoMm, bumkexkckom, AnmarunckoMm, HWccbik-
Kynbckom, JIyHrapckom U YpyMUYMHCKOM CEHCMOIIPOTHOCTHUYECKHX MOJIX. B
pe3ylibTaTe CUHXPOHU3AIMN BPEMEHU BO3HUKHOBEHMSI aHOMAJIUU 110 JAHHOMY
COOBITHIO IO BCEM MOJUTOHAM YAAllOCh OTMETHTh, YTO HaumOojiee paHHUE
aAHOMAaJIMU B TUAPOT€OAMHAMUYECKOM, THAPOT€OXUMHUYECKOM 1 Ta30BOM COCTABE
MOI3€MHBIX BOJ 3a(hMKCUPOBAHO 3a 2-2,5 mecsia. Hanbonpimmii nHTEpecC BhI3BaH
pa3BUTHEM aHOMAJIWW B JAJbHUX 30HAX B TalIKEHTCKOM TI€OJMHAMUYECKOM
nonuroHe. B ngaHHONW pabore mpuBEAEHBI  pe3yNabTaThl  PEXKUMHBIX
HaOMIONEHUN 3a CEeWCMOTUIPOreoIONMYECKUMH IapaMeTpaMu OJ3EMHbIX
BOJI CEIICMOAKTUBHBIX 30H Y30ekucrtana. [lepuos uccinenoBaHuil oxBaTbIBacT
BpeMsl MOArOTOBKHU M peal3allii CUJIBHEMIIETO 3€MIIETPSICEHUS 3a MOCIEIHEE
cronetue. PaccMarpuBaroTcsi TUIPOT€OXUMUYECKHUE, THIPOTCOJUHAMUYECKUE,
reou3nUecKre YCIOBUS TMPOSBICHUS U CEHCMOTEKTOHHMYECKHE YCIOBUSA
JOKaNu3allid o4yara M HaxOXICHHUS, HAOMIOJaTeIbHbIX BOJOMYHKTOB
OTHOCHUTEIIBHO AMHIIEHTPA 3TOTO 3eMIIETPSICEHHsI Ha TeppuTopuu PecnyOnuku
V36ekucrtan. I[lomHOoe paccMOTpeHHE BCEX MaTEpPHAIOB ITOKa3bIBACT, YTO
AHOMAJIMA Pa3pyLIUTEIBHOIO 3EMJIETPSCEHUS BO3HUKAIOT B OCHOBHOM B
pe3ynbraTte 0OHOBIEHUN KPYITHBIX, TIOOAIBHBIX Pa3jIOMOB, OIPAHHMYHUBAIOIINX
pa3HOHAIPABJICHHBIE TEKTOHUYECKUE CTPYKTYpbl, YTO M OTPa3WioCh Ha
pacrpocTpaHeHUE AaHOMAJbHBIX SIBICHUW — TPEIBECTHHUKOB Ha OTPOMHOMU
TEPPUTOPHH.
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Introduction. The main characteristics of the Susamyr earthquake.
One of the strongest earthquakes in Central Asia over the past century - the
Susamyr earthquake occurred on August 19, 1992 with M=7.4, at a depth of
25 km (coordinates 42.07N, 73.63E) on the territory of Northern Kyrgyzstan
in the Northern spurs of the Northern Tien-Shan. This earthquake affected a
large territory of Central Asia, including all seismogenic zones in Kazakhstan,
Kyrgyzstan and Uzbekistan (Abdullaev, 2002). In view of the large amount of
data, this article presents the materials received on the territory of Uzbekistan.

The focal mechanism of the Susamyr earthquake is reverse fault with a small
shear component; both possible planes have a sublatitudinal position, which is
confirmed by the sublatitudinal strike of two sections of the rupture that emerged
to the surface. The position of the compression axis is submeridional and near-
horizontal, the tension axis is near-vertical (Sultankhodzhaev et al, 1983),
(Kuchay et al, 2002).

Fig. 1. Geological and tectonic scheme of the area of the Susamyr earthquake
(Bagachkin et al., 1993).
1-Pre-Cenozoic sediment, 2-Cenozoic sediment, 3-major marginal faults,
4-predicted faults, 5-thrusts and thrusts, 6-strike-slip faults. The arrows show
the compression and extension axes at the epicenter of the Susamyr earthquake.
To the left of the main figure is a diagram of the source mechanism of the main
earthquake according to the Harvard CMT catalog (upper hemisphere).

According to the seismological study, the source of the Susamyr earthquake
was located in the disjunctive node of the intersection of faults of the near-
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latitudinal Tien-Shan (Aramsuupthrust) and Northwest Talas-Fergana
(Ichkeletau-Susamyr) orientations (Bagachkin et al., 1993).

The Susamyr earthquake occurred in the zone of seismic calm, which was
considered characteristic of the inner part of the Tien Shan, at M = 7.4 it was felt
in the epicentral area with an intensity of 9-10 points. It was accompanied by
a large number of aftershocks that lasted for several years. Taking into account
that the aftershock with M = 6.7 lags slightly behind the main shock both in time
(after 1 hour and 8 minutes) and in magnitude (by 0.7 units), in the case of the
Susamyr earthquake we can speak of a conjugate double shock (Kalmetyeva et
al., 2009).

Materials and methods of research. Hydrogeodynamic and
hydrogeochemical observations at geodynamic test sites. Abnormal displays
of hydrogeoseismological and geophysical parameters were observed at many
seismic forecast stations in Uzbekistan. The layout of the forecasting stations is
shown in Fig. 2. The Susamyr earthquake affected the vast territory of Central
Asia (Sultankhodzhaev et al, 1983), which can be confirmed by anomalous
displays in the wells of Chartak (180 km), Khodjabad (190 km), Chimion (268
km), Tashkent (370 km), Khavatag (480 km), Shurchi (650 km) and Bukhara
(850 km). At all stations, the M/LgR value was greater than 2.5 (where M is
the magnitude and R is the epicentral distance of earthquakes). For convention,
this value will be denoted by M/ LgR = I. The value of I is used as a parameter
characterizing the intensity of earthquake preparation processes, taking into
account the remoteness of the corresponding sources from the center of the
polygon (Serafimova & Kopylova. 2010).

ism &

AN RN

Fig. 2. Schematic map of the location of the HGH and HGD water points for
observations of the epicenter of the Susamyr earthquake.
- the epicenter of the earthquake;
- city names;
- GGS forecast stations
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For Central Asia, as practice shows, earthquakes with values of the sensitivity
zone of the parameter - I is greater than or equal to 2.5, can be considered as
included in the sensitivity zone of the HGS observations (Nurmatov et al., 2016).

Table 1

M |Tash- |Chartak | Andijan |Jimyeon |Hawa- Zhuma- | Shurchi | Bukhara |Zhan-
kent tagh bazaar geldi
R, R, R, R, R, R, R, R, R,
km I km I km I km I km I km I km I km I km I
19. 2 3 2 2 2
08. [7,5/380 |, |180 |- (180 (3.32]|270(3.08(470|2.80|610| ~ [670| . |820|2.57|870|_,
1992 90 25 69 65 55

Apparently, as seen in Table 1, the anomalous displays of HGSP before the
Susamyr earthquake reflect displays of the stress-strain state of seismotectonic
structures of different ranks in the region, i.e. vast territory of Central Asia
(Abdullaev, 2002).

The Susamyr earthquake on August 19, 1992, affected a large territory
of Central Asia, i.e., in all seismogenic zones of Uzbekistan, for all forecast
stations the value of I (M/€gR) was more than 2.5. Despite the anisotropy of the
environment and the separation of the earth’s crust space between the earthquake
source and observation points by breaks, all these stations (water points) reacted
to the preparation and implementation of the Susamyr earthquake with displays
of anomalous changes in various indicators of groundwater.

In the generalizing works (Abdullaecv & Yusupov, 2020), (Kopylova &
Voropaev, 2006) the most well-known data on hydrogeochemical precursors are
given and it is shown that these data allow one to estimate the general regularities
of these anomalies with future earthquakes and the characteristic times and
lead times of their manifestation. Obtaining such estimates is a primary task in
providing a scientific basis for the use of hydrogeoseismologycal (HGS) methods
for predicting earthquakes.

The following materials were used in the work: the time series of observation
data for the GGS parameters of groundwater at the forecasting stations of
Uzbekistan (artesian basins of the Pritashkent and Fergana, the Khavatag,
Zhumabazar and Shurchi fields, at the Bukhara well) obtained for 1991-1992.
Seismic Prognostic Monitoring Center of the Ministry of Emergency Situations
of the Republic of Uzbekistan.

The traditional method of hydrogeochemical observations is continuous
monitoring of water-gas systems of groundwater at self-flowing wells and
springs, followed by gas-chemical analysis of water composition in laboratory
conditions. The frequency of hydrogeochemical observations ranges from
weekly to several times a week.

This method of searching for earthquake precursors is based on the sensitivity
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of the underground hydrosphere to changes in the stress-strain state of the earth’s
crust at the stages of earthquake preparation (Sultankhodzhaev et.al, 1983), (
Abdullaev, 2002). It is a system of hydrogeodynamic (water level, flow rate of
sources and wells, reservoir pressure), hydrogeochemical (composition of water,
gases and isotopes) and temperature indicators.

Research results. Let us consider for all water points individual parameters
that appeared during the preparation and implementation of the Susamyr
earthquake.

Carbondioxide. Carbon dioxide is one of the most active and informative
earthquake precursors for our region. It showed itself as a harbinger before such
earthquakes as Tavaksay, Nazarbek, Izbaskan, Uchkurgan and other earthquakes.

In parallel with the study of the concentration of carbon dioxide in groundwater,
the isotopic composition of carbon §"°C in CO, dissolved in groundwater in the
Tashkent geodynamic test site and partially at the wells of the Chartak forecasting
station was measured. Isotopic studies have shown that anomalous displays of
carbon dioxide are associated with stress-strain processes in the carbonate gas-
water-rock system, and 613C acts as an indicator.

Asyou cansee, one of the mostactive and informative HGSPs, CO,, manifested
itself in almost all water points in all seismically active regions of Uzbekistan.
One of the visible features of this precursor is that the closer the observation
post is to the epicenter, the anomaly manifests itself before the earthquake and
the further from the epicenter it manifests itself during or after the earthquakes.
Abnormal displays of carbon dioxide in groundwater are mainly explained by
imbalance in the carbonate system (gas-water-rock) of groundwater and cracking
in water-bearing rocks during changes in the stress-strain states of the earth’s
crust (Nurmatov et al., 2016).

L-"W-- Y
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Fig. 3. Abnormal CO, variations in groundwater in Uzbekistan during
Susamyr earthquake.
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Changes in the organic components of the gas composition can also be attri-
buted to anomalous displays, i.e. content of methane (CH,) in groundwater (Fig.
4).

. AR Hawaan

L !I
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T EETIEETFTESE

Fig. 4. Anomalous variations in CH, temperature in groundwater in seismically
active regions of Uzbekistan during the Susamyr earthquake.
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It can be seen from Fig. 4 that, at the nearest station, a positive organic gas
anomaly manifests itself before the earthquake (at the beginning of March, 5
months ahead), and at the distant station, i.e. in Hawatagh manifested itself
during the events (negative anomaly).

In terms of temperature, there were anomalies in all wells in the groundwater.
Basically, an increase in temperature (Chartak, Khodjabad, Khavatag) before the
earthquake, and in Tashkent wells, anomalies were observed during earthquakes

(Fig. 5).
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Fig. 5. Abnormal temperature variations (t°C) in groundwater during the
Susamyr earthquake.
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Fig. 6. Abnormal variations in Rn content in groundwater during the Susamyr
earthquake.

Dissolved gas - radon also manifested itself at the nearest station (well
Namangan) before the earthquake with a positive anomaly and at the distant
station (Khavatag), also before the earthquake, but with a negative anomaly.
Apparently, the processes of compression (Namangan) and extension (Khavatag)
of mountain water-bearing layers played a role here.

The indicators of the groundwater environment (pH-Eh) experienced anoma-
lous variations during the implementation of the Susamyr earthquake (see Fig. 7).
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Fig. 7. Anomalous variations in pH and Eh in groundwater of the Susamyr
earthquake.

Thus, in the manifestation of earthquakes and associated precursors, a special
place is occupied by the spatial position of tectonic blocks and seismogenic
faults limiting them. In the manifestation of precursors over long distances, the
decisive role is played by the scales of tectonic blocks, along the boundaries of
which the impulse of tectonic stresses propagates.

The degree of «sensitivity» of individual points, the nature, intensity and
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time of manifestation of precursor anomalies are primarily due to the generality
or difference in the structural-geological and seismotectonic conditions of
the location of earthquake foci and observation points, as well as the power
(strength) of the impending earthquake. The ambiguous behavior of the
precursor parameters, even when the earthquake source is located relatively
close to the observation point, indicates that there are other factors that control
the displays of precursor deformation at different scale levels (ranks). Until now,
the mechanism of transmission of the precursor disturbance over long distances
has not been established.

Conclusion.The main reason for all displays of earthquake precursors,
apparently, is due to a change in the stress-strain state of the earth’s crust of the
entire region.

Table 2 shows us the general tendency of the stress-strain state of the earth’s
crust on a regional scale and, as a result, changes in the gas-chemical composition
in groundwater act as indicators of the degree of the deformed state of the earth’s
crust in a given region. For clarity, in the table, all the parameters that manifested
themselves in pre-seismic activation were marked in green, the parameters that
manifested themselves in co-seismic activation were marked in yellow, and the
parameters that were manifested already post-seismic were marked in red.

Table 2

Station | Wells R, km | M/LgR | Doseismic. Koseimich. | Postseism. Note
parameters parameters | parameters
Chartak | Well 2 180 3,25 CO,, He, °t, Eh, H P
Well 6 CO,, He
Well. Namangan CO,,He,°tCH, |Eh
Khojab. 180 3,32 ot CO,, CI, P, HCO,
Chimion | Well R-1 210 3,08 °t, pH, Eh, Si,O
Sq. HP-1 Co,,
Tashkent | BIIT 380 2,90 CO,°t, Eh
Victory °t. Rn, Eh
Hawatag 410 2,89 Rn, °t, , CH, CO,, Eh
Shurchi 670 2,65 Co,,
Bukhara 820 2,57 Eh, pH

The precursors of the Susamyr earthquake manifested themselves mainly at
close distances, i.e. closer to the epicenter of earthquakes. The farther from the
epicenter, the less the predictive abilities of the HGH parameters were manifested.
On the other hand, these anomalies are directly proportional to the energy of
earthquakes, which can be seen from the example of the Susamyr earthquake.

This indicates to us that, regardless of the geological and tectonic conditions for
strong earthquakes, like Susamyr (M = 7.4), the propagation of the deformation
field goes far beyond the limits of one polygon, covers large territories (thousands
of km,).
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