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OTKJIHMK KOJUIEKTOPOB NOJ3EMHBIX BOJI HA CJ]ABBIEMCEI? CMHWYECKHE
BOJIHBI Y JAJIEHHBIX 3EMJIETPSICEHUU

B craThe NpHBOAATCH JAHHBIE 110 PALY CIYyHaeB BapHaiui ¢To16a HKHIAKOCTH B CKBAXKHHE, PACHONOKEHHOM
Ha TeppHTOpHEM Teom3mdeckoi obcepBatopun «MHXHEBO» B LEHTpabHOH HacTH EBpasuiicKoi IUIHTEHL, B
pe3ynbTaTe OPOXOKICHHA BOIH OT 3emieTpsaceHnid M7.2-8.8 ¢ ouaramu B pa3IMyHBIX PETHOHAX.

KuitoueBsle ¢JIoBA: BAPHAIIHA YPOBHS BOJLI B CKBAXKHHAX; KOCEHCMAHYECKHH OTKIHK, I'MIPOreoIorus,

Peaknpsi KOUIEKTOPOB MOA3EMHBIX BOI  Ha
JMHAMMYECKOE BO3JEHCTBHE, B HacTHOCTH HA Mpo-
XOJKCHHE BOJIH JIOKAJALHBIX H YIAJCHHBIX 3eMJICTpPA-
CeHHMH, (pMKCHpYeTCa 10CTaTouHO NaBHO. CHeTeMaTH-
YecKHe HaOmOACHMS NPOIEMO-HCTPHUPOBATH 3HAYH-
Mble H3MEHEHHA YPOBHA BOIBI B CKBa/KHHAaX, CKO-
POCTH BONOIPHTOKA M JAaXE NPOHHLNAEMOCTH KOJUJIEK-
TOPOB KaK PeakiHiO Ha KoceHCMHYECKHE H IOCTCEelC-
muAveckue aeopmaimn [Brodsky et al., 2003; Manga
and Brodsky, 2006; Elkhoury et al., 2006 u ap.]. Tak
npu Cymartpa-AHOaMmaHCKoM  3eMeTPACeHWU
2004 r. ¢ marauTya0i M~ 9.2 Ha paccrosanu 3200
KM BOfa M3 CKBaXWHb! (JOHTAHHPOBANA HA BBHICOTY
cebiinie 60 M. Uepes 1BOE CYTOK MOCIE 3EMIIETPACEHHS
BhicOTa (poHTaHa Hocturasa okono 20 m [Manga, M.,
Wang C.-Y., 2007].

Ilpu sTOM MozaBisIONlee YHCIO TAKAX CBHIC-
TeNbCTB MONY4EHO B CYHIECTBCHHO CCHCMHHYECKH-
AKTHBHKIX PErHOHAX, TPEMMY-IIECTBEHHO Ha TPaHHLE
nuTocepEblx miMT. Tak, Gonblnoe KOIHYECTBO
CTydaeB ONMCAHO VIS paifoHa OCTpoBoB Slnonun
[Matsumoto N. et al.,2003; King C.-Y. et al., 1999],
Kamupopunn [Roellofs E.A,,1998], Kamuartkn
[Kormsumosa T''H., 2000; Komsutosa I'H., Bonnuna
C.B.,2006] u ap. Habmonenms B niatdopMeHHLIX
YCIOBHAX NPAaKTHYEeCKH HE PpAcrnpoCTPAHEHs! 110
OpHYMHE CHIBHOTO 3aTyXaHHd BOJHBI IO Mepe
yOQICHHS OT ouara COOBITHS M, KaK C/ICACTBHE,
He3HauHTeNbHOH d¢dekTHBHOCTH HAGMIONeHHHA OT
3emiIeTpsiceHui MaruuTynoi go M 7.0.

Tem He McHee, ¢ pa3sBUTHEM HH(POBLIX METOIOB
MOHHTOpDHHTa M 00paboTKH JaHHBIX, a TaKkKe H
TIOBBILICHACM Ka4yeCTBa PErUCTPHPYIOILEH anmapa-
TYphI MOSBIACTCA BO3MOKHOCTE BBLICAATh H3 YPOBHS
BOABI B CKBAKHHC PCAKIHIO HA OTHOCHTCABHO
HeGonbIoe THHAMHYECKOE BO3/CHCTBHE.

[IpelH3voHBbIH  MOHHTOPHHT YPOBHS BOIBI B
CKB@KHHE, DACTHOIOKCHHOH Ha TEPPHTOPHH Teo-
¢uzmueckoii obcepeatopuu (IPO) «Muxueso» B 100
KM. oT MockBsl npoBomuTcs ¢ mapta 2008 roma.
CxkBaxkuna nauamerpoMm 118mMm m miybmmoit 115
METPOB BCKDhUIA HAMOPHBIA ANEKCHHCKO-TApYCCKHH
BOJOHOCHBIH  TOPH3OHT  HWKHEro  KapOoHa,
TOPHYPOUYEHHBI K HEPAaBHOMEPHO TpPEIIMHOBATHIM
m3BecTHAKaM. CxBaxkuHa obcaxkena 10 riyonHB! 91M.
Hipke cTBOJI CKBaXKHHBI OTKPEIT.

Habmonenns 3a ypoBHEM NOA3EMHBIX BOJl BEIYTCH
¢ wucrnonk3oBaaMeM natunka LMP308i (I'epmanis)

CHHXPOHHO C M3MEpeHHAMH aTMOC(hepHOro JaBIeHHs
(matunk abGcomoTHOro maencHmsa, MKMW, Poccus).
Hurepean onpoca napamerpoB coctaBnger | cek,
TOMHOCTE  perucrtpanmd ypoaa — 0,1  wMm,
atmMoceproro gasierua — 0,1 rlla. Ha cranmun, B
HEMOCPEeICTBEHHOH GIH3I0CTH OT CKBAKHHEI, BEXyTCA
ceiicMHuecKHe Habmonenus. PermcTpamus npousso-
AMTCA  pa3jM4YHBIMH  JaT4WKaMH B HIHPOKOM
auanasone d9acrorT [Kowapsm I'.I. m gmp., 2010;
Bunorpazgoe E.A. u ap.. 2010].

3a Bpems HaOmomCHWH B CKBaXKHHe ObUIO
3ahUKCHPOBAHEI OTKJIMKH HA [Ba KATaCTPO(HUECKHX
semierpacenns - M 8.8 semnerpscenne,
nponsomenmee 27.02.2010 y 6eperos Ynmr u M 8.8
3eMICTpACeHHE, uMeBmee wmecto 11.03.2011 B
paioHe octpoBa XoHclo, AnoHnA.

Ha puc.]l mpencrTaBneHsl 3MOPEI CCHCMHYECKNX
3anucelf ¥ PeruCTPaLMH YPOBHA BOIbI B CKBAKHHE B
MOMEHT T[IPOXOKAEHHA BONHBI oOT Yuwmickoro
semuieTpscenns. OTYETIHMBYIO peakilHIO Ha coObITHE
MOXKHO HaOmonaTh HEBOOPY/KCHHBIM  B3IVIANOM
(Bepxusas smopa). [locne o6paboTku  HaHHEBIX
(oumcTKH OT mIyMa H (IIBTPALHH B [ONOCE OT 5 10
200 cexyHa) MOKHO BHIETb, 9TO Ha 3allMCH YPOBHA
OTHET/IHBO BBIUICNAIOTCH BCTYIUICHMA PasiiM4HbIX
TPYII BOJIH, @ MAaKCHMalbHas aMIUIMTYaa KonebaHmi
YPOBHs HAGMIOHAETCs B IPYIIIE MOBEPXHOCTHBIX BOJIH
M COCTABIMIET BGITHYHHY OKONO 7MM MApH XapakTep-
HOM nepHode okono 30c. MokHO BHAETh, 9TO B
rpynne MOBCPXHOCTHRIX BOJIH, TOCHE KPaTKOro
MEPEXOAHOr0 Mpolecca, KoneOaHHs KHAKOCTH B
CKBa)KHHE "OTCIIC/KHBAIOT" BEPTHKAJNBHYIO COCTABJISA-
fomyio konebammii rpyrrta. Ilpm stoM ammnuTyna
CMEIICHAA TpPYHTa TIPHMEPHO paBHA AaMIUIHTYHE
CMEeLIEHHs YPOBHS BOIbI B CKBAJKHHE.

Tloxoxas kapTMHa HaOmo#anack W IpH
NPOXOXKIEHHH BOJIH OT SnoHckoro 3emuerpscerna M
8.8 11.03.2011. B pansom ciydae pa3bpoc Kome-
Ganuii YPOBHA BOZbI B CKBA)KHHE IOCTHI BEIHYHHEL
23 MM mpu aMIuHTyAe cMemenus or 28 no 32 MM B
3aBHCHMOCTH OT KOMIIOHEHTHI.

OTMeTHM, 9TO KpoMe KOCeHCMHYecKnX Konehanuit
€ YacTOTOH, paBHOH HacToTe mMpoxopsmei celicMu-
4eCKOH BOJHEBI, OTMEYANOCh TAKXKE H OCTATOYHOE
CMelIeHHe YPOBHS BOIBI, COCTABHBIIEE 4 MM s
YHIMICKOTO H OKolno 13 MM s AMOHCKOro
3EMJICTPACEHHH.
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CXOpOCTH CMBLIBHUA PYHTA, MM/C
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Puc. 1. 3anucy BapHauuii ypoBHs BOJb
(BepxHsisi — HCXO/IHASA, BTOPask CBEPXY —
obpaGoTannas) ¥ NapaMeTpPoB CEHCMUYECKHX
konebannii npu Ynimiickom semnerpsacenun M
8.8 27.02.2010

3emueTpsiccuuss ¢ marmuTyjaoi Gonee MS8.0 Ha
Jemie OCTATOMHO pPefKH, B CPEJHEM CEHCMOIIOTH
¢ukcupyror nmme omHO Takoe cOOBITHE B TOA.
Peakimsi Ha 3EMIICTPACEHMS C MEHbIICH MArHATYHOH
nposBIAETCS He BCETZa M, TOCKOJIBKY €¢ aMIUINTyAa
[10YTH BCEr/Ia JISKHT BHE 00J1aCTH HAICKHON PErHeT-
paiiH JaTYHKa, B MCHbIEH CTCNEHH NH(OOPMATHBHA.

3a Bce BpcMs HAOMIOZICHHMH HaM yZanoch 3agHk-
CHpOBaTh 8 OTKJIMKOB Ha 3CMIETPACEHHS C Mariu-
Tymamu ot 7.2 Ao 8.8. DNHUCHTPEI 3eMIETPSCCHHI,
3ad)MKCHPOBAHHBIX BOCTOUHee KypHIBCKHX OCTpPO-
Bos, BOMM3M ToGepexknii octpoBa XOHCHO H
LenTpansHoro YmiH, NOpHYPOYCHEI K AKTHBHBIM
OKpPaMHAM KOHTHHCHTOB H CONPSKEHBI C 30HAMH
cybaykuuu namt, Odbarm 3emueTpsceHMi, 3ape-
rHCTPHPOBAHHBIX BOM3H 0cTpoBoB Piokio, CepepHas
Cymatpa, Bamyaty u CaMmoa, pacloioXeHb B
npesienax celiCMHYEecKy aKTHBHBIX OCTPOBHBIX JYT.

Ha puc. 2 npexcraBieHa 3allHCh YPOBHSI BOIEL,
OUMIIICHHAS OT IIyMa M OT(HILTPOBAHHAA B MOIOCE
10 250 cexyHz, ¥ 3alMCh BEPTHKAITLHOH KOMIOHEHTHI
celicmuuecknx  konebanuil, 3aHKCHDOBAHHBIE BO
BpeMs MpOXOXAcHHS Boauel of M 7.6 3emue-
Tpsicenns, npomsomenmero 15.01.2009 B paiione
Kypunsekoit rpsisL

B maHHOM Ciy4ae Yy)Ke Hellb3s TOBOPHTH O TOM,
YTO BApPMALMH YPOBHS BOABl  «OTCHEKHBAIOTH
CMEMEHNsA TIPYHTa, XOTA TNepHoasl Konebanmii Ha
obenx sammcsax 6mH3kH k 20 cex.
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B tabnuue npeicTaBieHbl AaHHBIE IO 6 cOOLITHIM
(3a HCRITHOYEHHEeM KaTaCTPO(HIECKHX 3EMIICTPACCHHH
63 Yunu u octposa XoHCH0), 3a(hpMKCHPOBAHHEIM 33
BpeMs MOHHTOPHHTA B CKBaKHHC.

Ha puc 3 noka3aHa 3aBHCHMOCTb MEXKY MakKCH-
ManbHEIMH 3HAYCHHSAMH CKOPOCTH CMEIIEHHS TPYHTa
M aMIUIHTY]l YPOBHSL.
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Puc. 2. 3anucy BapHallu YPOBHS
(oGpaboTaHHO#) 1 BEPTHKAILHOH KOMIIOHEHTHI
celicmuuecknx konebauuit npu Kypuiasckom
semuieTpacennn M 7.6 15.01.2009

1
ne—~£
08+
0.7+
E 0.8 o]
5— 05 o
E: 0.4
o
s 08+
3 o ©
o 024 o
& 0
|
|
01 - v - o |
0.1 02 03 04 05 05070808,

CXOpPOCTb CMELIBHWA rPYHTE, MM/C

Puc. 3. JInarpamMma n3MeHEHHi 3HAYCHHH

CKOPOCTH CMEIIEHNs IPYHTA W aMILTHTY/ YPOBHS
NpH 3eMIIETPACEHUAX ¢ MaruuTya0i M7.2 - 7.8

Hekoeit 4eTKOH 3aBHCHMOCTH MEXKIY OTHMH
napameTpamMH B HacTosulee BpeMs He Habmonaercs.
Cnegyer OTMETHTh, 4YTO 3HAYMMBIH  IHupore-
OIOrHYeCKUH OTKIINK Ha 3eMJIETPACEHHE,
npouzomenmee BocrouHee KypuibCckux OCTPOBOB,
focrura-fommii 0,6 MM, TpociexeH Npu CTabHiIbHO
BBHICOKOM 3HAYEHHM HANOpa BOJOHOCHOTO IOPH3OHTA
(mo 23,9 wm). Peakuus TNOA3EMHBIX BOX Ha
seMmneTpscenue, nponsomenmee 9 mapra 2011 r.
BOausn ocrposa Xomcio, HeGonbuias [UIs OTHOCH-
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TEJIBHO MOBBILCHHOIO 3HAYCHAA CKOPOCTH CMEILeHHs
rpyata (Tabn.1) ¥ 3adMkCHpOBaHa NPH MHHMMAILHOH
BEJHYHHE Haropa, coctaBnaomei 20,2 M B yeroBmax
PerioHanbHOrO TPEHNA CHIKCHUA YPOBHS IbC30OME-
TPHUYECKOH mnoBepXHOCTH. [IN#  paccMaTpHBAEMOIO
coOBITHA nepHoa BO3MYILICHHA BOJAOHOCHOIO
ropusoHTa coctapua 3", o61as NpoaO/IKHTEIBHOCTD ~
He npesblciia 30", TTonoGHEL ruaporeono-ruyeckHil

OTKIMK 3a()UKCHPOBAH M TpH  3CMIIC-TPSCCHHH,
nponsomeamem Boin3n CesepHoii CymaTpsl
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Bocrou- 1501200 [ 33 [20 | 03] 2 | 0.6
nee Ky- 9 7.6 0
pwibekux | 17:49:36.8
0-B
BoOsauzu 09.03.201 | 33 [ 20 | 0.45| 3 | 0.22
socr, Ilo- 2} i
Oepexxpsn | 02:45:19.7
0-Ba
Xoucio
Ocrtpoa | 26.02.201 | 15 [ 20 | 0.35| 25] 0.23
Pioxio 0 70
20:31:23.8
Ces.Cy- | 0604201 | 33 [ 24 | 031| 3 | 0.09
marpa 0 7.8
22:15:00.0
Ocrtposa | 07.10.200 | 33 | 25 | 0.36| 30| 0.32
Banyary 9 7.8
22:03:13.5
OctpoBa | 29.09.200 | 20 | 23 | 0.32| 40| 0.16
Camoa 9 8.2
17:48:11.0

YcraHOBIEHHS KOHKPETHBIX 3aBHCHMOCTEl HHTCH-
CHBHOCTH DEaKilH¥l YPOBHS BOIbl B CKBaKHHE Ha

AMHAMHYECKOC BO3ICHCTBHE B pe3yilLTaTe Hpo-
XOXKACHHA CeHCMHYCCKHX BOJH YIAJeHHBIX 3eMIie-
TPACEHHH CTAHET BOIMOKHBIM MO MEpe HAKOIUICHHS
Pe3yIbTATOB HATYPHLIX HAaOMOICHMH,
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BUIT'YK KOJIEKTOPIB IIII3EMHWX BO/ HA CJABKI CEMCMIYHI XBUJH BIJITAJIEHAX
SEMUIETPYCIB

€.0. Banorpanos, E.M. I'opbynosa, H.B. Kabnuenko, I'.I'. Kouapau, 1.C. Ceunuos
V crarTi HaBOAATRECH NaHi MO pAAY BHIIANKIB Bapialiil CTOBNA PIAMHH B CBEPAUIOBHHI, PO3TAIIOBAHOI Ha
TepuTopii reodismunoi obcepparopii «MiXHbOBO» B HEHTpanbHii YacTHHI €BPa3iichkol TUTATH, B pe3yabTaTi
NPOXOPKECHHSA XBHIIb Bill 3emaerpycis M7.2-8.8 3 BorHumamu B pi3HUX perioHax.
Kaouosi ciosa: papianii piBHs BOJH B CBEPUIOBHHAX; KOCEHCMIYECKiH BIATYK; Tiaporeooris.

RESPONSE OF COLLECTORS OF UNDERGROUND WATER TO WEAK SEISMIC WAVES
OF DISTANT EARTHQUAKES
E.A.Vinogradov, E.M.Gorbunova, N.V.Kabychenko, G.G.Kocharyan, I.S.Svintsov
Datum of some cases of water level variations as a response to seismic waves of distant M 7.2-8.8
earthquakes with sources in different regions are presented in paper. Datum have been got in a well located at
“Mikhnevo” geophysical observatory in the central part of Eurasion Plate.

Key words: water level variations in well; co-seismic response; hydrogeology.

Hucmumym ounamuxu 2eocgpep PAH

51



