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flocrynu.na B peAaKr{nto 10. I I .98 r.

flpranogrrcr pe3ynbrarbr o6pa6o'rxra [aHHbrx ypoBHeMepnstx ua6rxtgesufrt 198'7-1998 rr'. s rly6oxor?
(H = 665 lr) cxnarxuHe Enfi:oscraq-1. B tt:rraeueuuqx ypoBHrI BbIqBIeHbI Bapl4aIII{t{, conyTcTtsyrcullre (ro-

ceflcr,rr.r.{ecrue) u npegurecrByroqne 3eMrerpr{ceHuqM c MargnryAaMl{ He MeHee 6-7, yAanennbrM Ha pac-

crorHrrr uo 370 xla. 3aencr4N4ocrr K ) 3.39 lgR + 6.22 (M ) 2.51 lgR + 0.6) onpeger'rf ler napaMerpbt 3eM-

nerprceunli (K - norapra$M sHeprrrr4 3eMJrerprcenuq, Br,rpa)<eHuori n Ax; R - rnnoueurpan['Hoe paccro-
rslte, KM; M - r'.rarnuryga), nsr:trBaroult,rx rr3MeHeHr4fl ypoBnt{ nogu. Koceficur.rqecrue Bapl{aqul{
lpoqBrrrorcr B notsbuueHr4rx ypoBHq or 3.7 Ao 30 cr'r s rerreHr,re 9-90 cyr flocJle 3eMJlerpaceulrfi. llepeg
3eMnerpqceHunvu Ha6rroAaercr npe[MyrrlecrBeHHoe troHuxenlle ypoBHt{ BoAbI co cKopocrbn He MeHee
l3 Nlrr.l so[qHoro crol6a/3 Hegenrr B TeqeHI4e Helenb - rrepBbrx Mec{IIeB. I,Icrmo.IeHue cocrar"nxer Kpo-
HorIKoe 3eMlerpqceHue 5.12.1997 r. c M = 7, 9, nepeg KoropbrM B TeqeHue 5.5 rraecqqa rpollcxoAltro no-
BbrrrreHr,re ypoBHrr nogrr. PerpocreKTuBnaq flpofHocrr4qecxaa eQQexruBHocrb nplr3naKa "cKopocrb lo-
Hu)KeHlrr ypoBHr BoAr,r He uenee 13 mu/3 neAenlr" cocras,'rte:r 2.7 npu [porHo3e 3eMJlerptceuuir cM> 6.6
Ha BpeMeHHoM r{HTepBaJre 3 neAenu. flpocnexeua Koppenrqru BpeMeHHIIX napaMerpoB ceftcutlqecxoro
pe)Kr4Ma Karr.r.rarcroll cericlroarrusHofi :ourr r,r MHoro,'IerHrIX 143MeHeH14li vpoeHr Bo;lbt B cxs. E l. CeI?-
cMofeHHbre Bapr{aquu ypoBHq clrHxpoHr,r3rrpoBaHbl c I{3MeHeHr{ttrtu ge6ura I{ fa3ofr{Apoxl4Ml,IqecKL{x napa-
MerpoB pex<rrMa rlcroqnr,rKoB r,r crs. fK- l craHr{r,rr4 lftaHa.teso (pacnonoxeHa n 7 ru) no BpeMeHI,I npoflBne-
Hrrr 14 no ux cBq3u c uan6olee cnJrbHbrMrr ceficuuqecrlrnlr co6urrnqltu. flpeqnoxeHa rt{tlore3a, o6tucIrqrc-
[Iaq AorroBpeMeHHbre r{3MeHeHr4r pe)Kr{Ma u qpKr.re Kocefcl,rn.IecKlte aHoMaJI]tIr srl,Ix BoflonpoflBreHuI4.

BBEAEHI4E

llpo6reurr B3auMocBq3pI I,I3MeHeHlrrl yponHr eoglt
B CKBAXC,IHAX C CCI?CMUIIHOCTbIO B TCqCHI{E HECKO"TIb-

Kr.rx Aecrrr{Jr err,rrz o6cyxAarorcr{ n Hayunolz JII4Tepary-
pe B cBr3r.r c Heo6xoAuMocrbro BcecropoHHefo HccJIe-

AOBaHlrs cel?crv{nqecKux no:geficreHli Ha cncTeMy
"cKBaxI,IHa-BoAoHocHbI r? rIJI acr" AJrt pe IxeHI,Iq 3 aA arl
nporHo3a 3eMIeTpqceHLrH.

Begyuryrc poJrb B peueHI{I{ grtrx 3aAatl l{Me}or

AaHHbre MHOfoJrerHI4x cllcreMarl{LlecKllx na6.nroge-
uufi s cericNroaKTr{BHbrx perl4oHax, TaK KaK I43-3a Ao-
cTaToqHo peAKoro Bo3HI,IKHOBeHI4t CI,IJIbHI'IX 3eMJIe-
rprceuufi ToJIbKo MHoroJIerHllti pag Mo)<er o6ec[e-
quTb npeAcTaBI{TeJIbHyIO xapaKTepI{cTLIKy peaKI{L{I{
cl{creMbl "cKBaxuHa-BoAoHocHbIIi nracr" Ha npo-
rleccbr [rlolroro B Kr,r r{ pe aJI t{3aIII{Ir 3 eMJI erp flC eIJIui4.

B Hacroxrqee BpeMrI AocraroqHo xopotxo u3yrre-
Hbr rr3MeHeHnq ypoBHq BoAbI B cKBax<I{Hax BcJreAcT-
Br.re cer?cMr,rrrecKrrx Alrcroxaquft u pacnpocrpaHeHl4q
CEI:ICMI,IqCCKI4X BOJIH, I,IJIPI KOCCfi CMI4qCCKI4C BAPUA-

qnu. B pa6ore [16] npuaonflrct ABa ocHoBHbIx rl{ra
KOCefiCMr4qeCKr,rX Bapr{aquti n ranlrcllMocrl{ or Mexa-
Hrr3Ma cericMlrqecKoro Bo3[eI?crBI{t. flepnttfi run
BbIpaXaeTCt B CTyneHr{aTbIX IIOBbIUeHI/ttx [{JIH IIO-
HI,TXCHI'IflX YPOBH' �T IPCACTABJI'ET OTKJIIIK BOAOHOC-

Hofo ulacra Ha crar{uoHapHoe fione HaIIpfl)KeHI{n
BCJTeACTBT{e Ar{CJrOKaqI.II4 B Oqare 3eMireTpsceHl{t.
flosbrmeHnr ypoBHfl Ha6Jlro4arorcfl B o6JIacrlx c)Ka-
Tlrq, noHrDKel,j.vs. - B o6racrfx pacrDKeHuq [17].

Broport Tr,rrr Kocefi cMltqecKIIX I{3MeHeHLIIi ypoBHt
BO3HrrKaer npn so:gericrBrlrl Ha crrcreNry "crsoxllsa -

BOtrOHOCHbIT1 NIACT'' CCIICMI4qECKI'IX BOJIH I'I BbI3BAH.

HOIO uMr{ Ar.rHaMur{ecKoro rIoJIs Harlpfl)KeH]tfi xar or
6;ru:rux 3eMrerpsceHllli, TaK lr or cHJrF'HbIX 3eMJIe-
rprceHnft Ha paccroqHr{flx Ao coreH KI4JIoMerpoB.
B orgerr,Hr,Ix cKBa)KLIHax npoxo)KAeHI,Ie ceicM[qec-
Kr{x BoJrH Bbr3brBaeT 3aTyxa}oxll4e ocqLIJrJIfl III,IU ypOB-
Hfl BOAbI.

B nexoropsrx cKBa)KrrHax rrocJle 3eMrerpqceHlll?
ua6:rrogarorcs MoHoroHHbIe I{ AocrarorlHo [poI{oJI-
XI{TCJIbHbIC IIOBbIIIICHII' I'IJIII IIOHIIXCHUf, YPOBHq.

fllr erux cKBaxr{H Ha[paBiIeHIIe I43MeHeHI,tl ypoBHt
BCETtrA IIOCTOflHHO 14 HC 3ABUCLIT OT MECTOTIOJIO)KE-

Hrrfl 3eruJreTprrceHrrrl pr MexaHrI3MoB oqafa. llo gau-

srrlr l0-rerHrlx Ha6JrloleHufi Ha cKBa)KI{He Xau6a-
pa, qnoHr4s, rrocJre 3eMJrerpflceuuIi ncerga flpoI4c-
xoAr.rr naAeHr{e ypoBHs tl5]. B ro )Ke BpeMfl no

AaHHbrM 8-reruux ua6rrogeuuti ua crsa)KLIHe EB,
Ka:rn$opunr, CIIIA, [ocJre 3eMnerpflcenttti acerga
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Pnc. l ,  l lonoxeHue cKBaxrrHrr E,ruroscxaq-l (crs. El)
Ha cxeMe n-sa Kal.{.rarra. Kpyxravu noKa3aHbr 3luqeH-
Tpbr 3eMJ'rerp.rceurlrl, uouepa coorBercrByrol. HoMepaM
3eMJrerprceHr4ii na prac. 2 u s ra6r. 3.

ua6rroqaergr rroBbrneH[e ypoBHq [16]. 3aaucvMoc-
Trr Bn!'a

M > a + b l g R  ( t )

(rue M - MarHrrryAa 3eMrerpqceHr4r; R - crrnqeur-
paJILHoe paccroqHr.{e, Kv', a, b - zv'r'upuqecKl4e Ko-
e$Snquenru) onpegenf,ror rrorBJreHr{e raKoro or-
KJrr4Ka ypoBHr. B [6] noKa3aHo, r{To Anr yponnefi
cKBa)Kr{H Xan6apa u BB, a raK)Ke 4nt uzueueuuit
TeMneparypbr ropqqux lrcroqHr{KoB Ycanu Berrirru-
ua roeQ$uqr{eHra b a (1)  6mgra x2 (1.82-2.45) .

B nesrurefi crerreHr{ n nayvnofi Jrr{reparype npeA-
cTaBJreHbr rr3MeHeHr4r ypoBHfl BoAbr, npeArxecTByro_
ulr{e 3eMJrerpqceHr4qM. B uglreHenilrx ypoBHq cKB.
Xau6apa B KaqecrBe npeArroJraraeMbrx npeABecrHrr-
KOB BbrAeJrrroTcq cJ'raobre 3aKoHoMepHbte Bapva\vvr
nepeA Han6olee cr{JrbHbrMr4 3eMJrerpflceHr,rqMr4. AHo-
lll.aalrtrvt B lr3MeHeHuu yponuefi Bogbr nepeg 3eMJrerpr-
ceHr,rqMr4 r4HorAa cornacyrcTcq c AaHHbrMr4 Apyrrrx
(ge$oprraouerpr,rlrecKue, paAoH u gp.) nngon na6lro-
qeuufr !8]. fill o6'rqcHeHufl r{3MeHeHr{fi yponHx ua-
KarryHe 3eN{reTpqceHnr{ rrcnorb3yeTcq rr4rroTe3a o

nJrorrIaAHoM pa3Br4Trrrr o6.beMHbrx qe$oprra aqluZ npu
noAfoToBKe ceRcMr4rrecKofo pa3pbrBa.

fianuaa pa6ora rocBruleHa aHaJrrr3y r.rs^aeHeHr.rri
ypoBHq BoAbr B cKBilKtiHe Eru:oscxaq-l (cre. El),
Haxogrrqeficq B BbrcoKoceftcMn.rHoM par?one Bocroq-
Hoft Kal{.rarxu s 30 rrr,r r CC3 or r. flerporraBJroB-
cxa-KarrlqarcKoro. ZcclegonaHt{e ocHoBblaaercrr Ha
AaHHbrx AByx npoAoJr)Kr{TeJrbHbrx qr{KnoB Ha6lro4e_
rrufi,za ypoBHeM BoAbt B crs. E,l e 1987-1994 rr. r s
1996-1998 r r .

Xapaxrepncrr,rKa cKBax[Hbr rr AaHHr,rx na6;loqe-
Hrli. CxsaKr.rua El (pnc. l, ra6l. l) npo6ypeHa e
1984 r. 14 nocJre npoBeAeHr4q reo$lr:lruecKr.rx t{ rHA-
pofeoxuMrrqecKr{x ncnsrranlrrl r{cnoJrb3yercn Ailfl
pe>Kr4MHbtx Ha6,rrogeHnr?. llpu srol4 6srrra cAeJraHbr:
r{cKyccrBeHHrrfi sa6or? c uy6uurr 665 rra, o6ca4xa
crBona cKBax(IIHbr MeraJlJll4qecrou xonouuoti gna_
MerpoM 219 ww, nep$opaqnx o6caguofi KoJroHHbr B
r{HrepBare 625-647 M c rrJrorHocrbro orBep crnfi 12
rxryK Ha noroHnt'rri uerp.

CxeaxuHa pacrroJro)KeHa s 25 xN{ K ceBepy or no6e-
pe)Kbr Aaa.rrlncxori 6yxrr,r u s 40 xrr,r r C3 or no6epe-
xr,q AsaquHcKoro 3aJrrrBa Ha cla6oHaKJroHHorl paBHIr-
He c a6coJrlorHbrMr{ orMerKaMr4 70-180 rvl. B 12 xrlr x
CBB or crs. El pacloJ'ro)KeH ByJrKaH Kopxxcrufi ra e
20 rl,r r OBB rynxan AsaqrHcxurt. B aHnape l99l r.
npo[cxogr{Jro KparKoBpeMeHHoe r{3Bep)KeHr.re Asa_
TIIIHCKO|O ByJIKaHa C Id3JIItflHIdeM MafMEI aHAe3VTO _

6a:artrosoro cocraBa. Blllxar?urlre Bo3BbrrrreHHoc-
ru llznaqescKoro MaccrrBa c BbrcoraMr4 go 20H00 Na
pacnoJro)Keurr s 3-5 rrr,r x C3. B nanpasreuuu CB
a6colrcrnsre orMerKr4 penteQa n.trastro noBbnxa-
roTcq K noAHo)KMro KOprxcxoro ByJ'rKaHa.

flo gaHnr,ru fypeuvtxcrs. El B rrHrepBane G-570 v
BcKpbrrbr r{erBeprr4qHr,re rpanufiHo-raJleqHrrKoBbre
orJlo)KeHtrr, B r4HTepBale 570-665 u - ry$u alseri-
cxoi cepuu HeoreHa (N"l). B :oHe cla6oro BoAonpn-
roKa, Ha rny6une 625447 u, 6r,rla npoeegeua n'ep-
Qopaqlrx o6cagnofi KonoHHbr. YpoaeHt BoAbr B cKBa-
xHHe ycraHoBr4rcq ua uy6uue orono 28 n.

B cx-B. El na6nroqaercfl yBeJrr{qeHr{e c r:ry6lruofi
Mr4HepaJru3aqtrrr nog3eMHbrx BoA or 0.2 r/.n ao l0 ./:r r.r
I43MeHeHI4g IIX Xr4MI{TIeCKOIO COCTaBa OT XJIOpI{AHO_f I{_

Apoxap6ouaTHofo HaTpr{eBo-Ka,1br{r{eBoro [o xJropr.rA-
Horo Harpt{eBof o r{ KilrrbrlrreBo-Harpr{eBoro. llo raso_
BOMy COCTaBy BcKpbrTbre [oA3eMHbre BoAbr a3oTHo_
MeraHoBbre, o6orarqeHuble reJrrreM (Ao n x l0-2 o6. Vo)
r4 yfneBoAopoAHbrMtr ra3aMu. llog:ennrre Bolbr B r4H-
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Ta6rnqa 1. Xapamepncrr{Ka ua6rrogare'rHoli crsa)KnHrr Enusoscxaq- l
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I,I3MEHEHI4fl YPOBHfl BOtrbI B CKBAXI4HE EJII,I3OBCKA'-I

Ta6rnqa 2. Xapax'repr{crr{Ka rlrrKnoB pe)KuMHbrx ua6lrogeuufi Ha cKBa)Kr{He Enusoecraq- | e 1987- 1998 rr.

4 1

l,[lmn Znrepna;r Ha6,rrogeunil

Cpegcrea peru{crparlr{u trapaMerpoB
Yacrora

perncTpaqu[
9acrora

lpeAcTaBneHr{t
A A H H b I X

flepepr,rnrr e
Ha6rrogeHrurx

ypoBEfl
arMoc(

laBJ

pepHoro
ICHUq

qyBcTBr'r-

TCJIbHOCTT

rryBcTBlI-

TEJIbHOCTb

II

3.01 .1987 8 .07 .1994 r r .

29.01.1996-11.05. I 998 rr.

non,raerosrtli
caMorrr4cerl
"Ba,rgaii"

AaTqr{K

[ v  I l t

* I crr,r

+0. 1 t'.tu

6aporpaQ
M-22H

AATq 'TK

[A  t l ]

+l  u6ap

+0.05 M6ap

Henpepr,rBHaq
3arrIIcb
I cyr

l0 uuu
l . I

I  l - 1 8 . 0 1 . 1 9 8 8  r .

I  3 1 . 0 7 . 1 9 9 1  r .

3l  .10-22.1 l .  l99l  r .

13-22.02.1994 r.

10-19 .05 .1996 r .

l -14 .08 .1996 r .

18 .09-2 .10 .1996 r .

8-20. I 0. I 996 r.

t6-24.02.1991 r.

I  l -16 .08 . l99 l  r .

TepBaJre 625-641 M orHocflTcfl K BoAaM nrApoArlHaMrr-
qecKor? 3oHbr 3arpyAHeHHoro nogoo6uena BcJreAcrBrre
cTpyKTypHofo rroJroxeHr4r roJrrqn anHerzcKr{x BynKa-
Hr{roB, KpoBJrfl xoropoli HaxoAurcq Ha 400-600 n sra-
)Ke noBepxHocrlr 3er,rnu. fa:orugpoxr{Mr,rqecKr4e na-
paMerpbr noA3eMHbrx noq (ra6n. I ) rarcxe yKa3blBalor
Ha orHocr{TeJrbHo 3acroriHF,re ycnoBuq ux $opuupo-
BAHIjfl..

Ha crs. El nponegeHbr ABa qlrKJra Ha6rrcAeHur?
3a ypoBHeM BoAbr r{ arrr,rocQepHbrM AaBJreHrreM B
1981-1994 rr. (7.ner 6 uec.) us 1996-1998 rr. (2 ro-
ga 5 lrec.). Xapaxrepucrr4Ka cr{creM perr4crpar{}rr4 14
AaHHbrx Ha6rroAeHr.rri npnneqeHa s ra6r. 2. fauulre
ua6lroqeHuri npegcranJreHbr Ha pvc. 2.

B re.renr4e rrepBoro rIr4KJra AJrr perr{crparlr4r{ r{3Me-
Hesufi ypoBHr r4crroJrb3oBaJrcr MexaHr{qecKni{ rlo-
rraerosrllr caMoflttceq c HeAeJIbHbIM 3aBoAoM v3ailv-
cbro Ha 6yuare. Olucarure crrcreMbr qraQponofi peru-
crpaqr4r4 ypoBHq u aruoc$epHoro AaBJreHuq Bo BpeMt
Broporo rlr4Kna ua6;rrogeunft npnnoqlrrcr e [8]. [ar-
rrnKr{ rr3MeHeHufi yponur (Ay) r{ arMocQepHoro AaB-
reHnfl, ([A) npegcraBrqror oAHorr,rnHbre greKTpnqe-

cxue qu$QepeHrlr4aJr bHrre npeo6pa3oBareJr14 [aBJre-
Hrrr c qacrorHbrM BbrxoAoM tl]. Ay noMeulaJrcfl Ha
2.5 u suxe ypoBHfl BoAbr r{ perlrcrpr.rpoBaJr r{3MeHe-
Huq Bbrcorbr crol6a BoAbr HaA Hlru. [A oilycKaJlct B
crBoJr cKBa)KlrHbr Ha r;ry6nny He MeHee 5 M.

B reqeHue o6oux qnKJroB Ha6rrogeHuri leplronu-
qecKr4 3aMeprJracb rly6r.rua oT ycTbr cKBDKT{Hbr Ao
ypoBHr BoAbr c rroMoulbro xJronyrxKu c Tor{HocTbro
perrrcrpaqr{n *1 cu. Kourporr [paBr4JrbHocrr4 3arlr4-
cefi aruoc$epHoro AaBreHuq ocyulecrBJrrrcq nepn-
oArrqecKrrMrr 3aMepaMr.r arrraocSepHofo AaBJreHr{fl
pryrHbrM 6aponrerpoM-aHeporrAoM.

O6rqaq aMrrJrr{ry,qa r{3MeHeHuq ypoBHq e 1987-
1998 rr. cocraBrqer I rrr 69 cu. B u:ueHeHr{r.{ ypoBHfl
cxe. El npocne)Kr4Barorcq [po[oJ])Kr{TeJrbHbre Boc-
xoAqulne It Hr4cxoAqlqr4e TpeHAbr: noA'beM ypoBHr c
aunnurygorl oKoJro 40 cNr e 1987-1990 rr.; noHr4xe-
Hlre ypoBHq s 1992-199J rr. c aMnnr4ryAori 1.5 r'.1.

Eyxroo6pa:Hbre rr3MeHeHrlq ypoBHr rrpoAon)c.r-
TeJrbHocrbro or cyroK Ao 4-5 Mec. B ocHoBHoM 3ep-
KaJrbHo rroBTopflroT Hu3Kor{acToTHbIe BapI4aIIuu aT-
uocQepnoro AaBJreHHr. fleplrogau noHrr)KeHHbrx Be-
Jrr{rrr{H aruocQepuoro AaBJreHr{a n oxra6pe-Senpa,re
cooTBeTcTByrcT noBbrrxeHrlr ypoBHr BoAbr c aMrrJrH-
ryAaMrr go 22-15 clr. Heroroprre 6yxroo6pa:urre
Bapr4arluu ypoBHq TqfoTeloT K BpeMeHaM Bo3HrlKHo-
BeHttt CI4JIbHbIX 3eMneTptceHHr.l.

B 1987-1998 rr. pexun crs. El 6u,r ecrecreeH-
HbIM, HeHapylIeHHbIM, 3a IICKJIIOqeHT4eM r{HTepBaJIa
c 30 oxrx6pfl Ao cepeAr4urr gera6px 1991 r., KorAa Ha
cKBa)KrrHe npoBoAHJrcr 3KcrrepHMeHT Iro HanrrBy Bo-
Abr u nocJreAyroqee BoccraHoBJreHrre ypoBHx (per-
xnr? noq.l,elr ypoBHr B KoHrde 199 I r. Ha pnc. 2). O6-s-
eM 3aJrurori B cKBa)KlrHy BoAbr cocraBrrr 38 n, a
aMnJrI{TyAa MaKCr{MaJrbHOrO rroBbr[reHr4q ypoBHq -

50.5 cu. flo gauHrru o noHrrxeHr{rr ypoBHr, cpeAHrq
BeJrr{qr4Ha norJrouleHr{fl BoAbr rrJracroM r{epe3 $msrp
cKBa)Kr,IHbr cocraBJrrJra I .0- I .3 n/cyrxu. Ilo.[noe eoc-
craHoBJreHue ypoBHq 3aKoHqrrJrocb He rro3AHee l4-
l7 gera6px.

Cnerrpa,rsnufi aHannr naplraquri ypoBHfl r{ ar-
rrlocQepuoro AaBreHlIq rroKa3brBaer, rrro 6apouer-
pr4qecKnu oTKJrr{K ypoBHq npoflBJrreTcq Ha nepHo-
Aax He MeHee 2-3 cyr r{ noBbrrrraeTcr Ao MaKcr{MyMa
Ha nepr4oAax 20-50 cyr (puc. 3a).B 3roM Auara3oHe
BeJrr{qrrHa KBaApaTa MoAyJrr cIIeKTpa KofepeHTHoc-
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ruocQepnoe gannexue, rrr6ap

YponeHr, MM BoArHoro cron6a

Ypoeenu KoMneHcuponauusrf i .  MM BoAflHoFo

Ocrarxu, MM BoAqnoro crol6a

a a

-2

-28

-27

---*-J^
cro.rr6a

.V

I

- ,. I n,. .,,.

Tr,r Bapr{aqul:r yponnr }r arMoc$epHoro AaBJreHufll^A2
Bo3pacTaeT or 0.2 Ao MaKcr,rMarrsori BeJllrrrrrHbr
0.87 (no AaHHbrM Broporo rltrKJra ua6lrogennfi). llo
AaHHbrM rrepBoro qItKJI a Ha6JroAeHr4rTr npocne>runa-
ercfl [pr,rMepHo raKoe )Ke rr3MeHewae ln1l2, Ho efo
3HarreHur He rrpeBbrrrraror 0.35 Arq nepuo[oB 35-
50 cyr.

Aunrnrygnaq qacrorHaq nepeAaroqnar SyHxqur
or Bapr,raquri aruoc$epHoro AaBJreHr.rr K r.r3MeHeHrdqM
ypoBHr (A) noapacraer or 0.5 lo 2.0 nrrr,r Bo[qHofo
cr./M6ap B Ar{arra3oHe reprrogoB or l0 go 70-80 cyr
(puc.36). Ha nepuogax 70-100 cyr ee BeJrrrqr{Ha oc-

Cerlcv[.{Hocrb, y. e.
I J

3
,  4 5

l .  . ,  t  r , . , ,
1988 1989 1990 l99l 1992 1993 1994 1995 1996 19971998rr.

Pnc.2. flannr'Ie na6.nrcgeunfi:a ypoanerr.r BoAbI Ir arltoc$epnurr.r AaBJreHr4eM Ha cKB. El e 1987-1998 rr. n conocraBJreHr4r.r c
MoMeHTaMI4 cl,tJrbHblx 3eMJlerptceHlrri. [aunste no arlrocSepHoMy AaBJIeHI.T]o crJrax<enbr cKoJrr,3rrrlr4M cpeAHI{M c oKHoM
2l cyr u c luaroM I cyr. lloxaraHl'I TpeHAbI ypoBHq s 1987-1995 rr. u s 1996-1998 rr. r.r r43MeHeHr{r ypoBHr nocJte BbrqrrraHut
TpeHAoB. Holaepa 3eMJrerprceHnfi coornercreylor HoMepaM Ha pr.lc. I u n ra6n. 3.

2

r l ,

1

l , lurlu, .,,,,.1,.[,,],1.,.,.,,,,, J.r i,.,,.,.,

Taercrr [pr.rMepHo nocrosnuorl. llo oqeuraM, cAeiraH-
HbrM oTAeJrbHo AJrfl nepBofo r{ BToporo qr.rKJroB Ha-
6rrcgeuuli, npocJre)Kr,rBarorcs cnHxpoHHoe r{3MeHeHue
KOfepeHTHOCTn r.r OAr,rHaKOBbre BeJrr{qr,rHbr aMnJrr.rTyA-
Hoir .racrorHoft nepeqaroqsofi $yHxqr.ru B Arrana3oHe
repnoAoB or nepBbrx cyroK qo lfi)-150 cyr. 3ro yxa-
3brBaeT Ha nocToqHcTBo cBf,3r.r Bapuaqur ypoBHrr n
aruocQepnoro AaBJreHr,rq 3a Becb nepuoA na6lroge-
l'l'wfrr c 1987 no 1998 r.

B usr\aeHeHurx ypoBHq cxs. El He BblrBJrflrorcg
12 u Z4-sacoBbre KoM[oHeHTbr, coorBercrByrotqne
3eMHr,IM npr{Jrr,rBaM. llo-nugur,,roMy, npuJrnBnue es-
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I43MEHEHI{g YPOBHq BOtrbI B

$exrrr B Bapr.raqutx ypoBHq He [poflBrqlorct, JII,I6o
r,rx cyrorrHar aMrIJrr{TyAa cocraBrqer MeHee 0.5-l cu.

Oco6esuocrl{ I,I3MeHeHuli yponrr BoAbI cKB. E I -

orcyrcrBl{e BHyrpl,IcyroqHblx [pI{JtIrBHbIx eS$er-
roa u 6apouerp[qecKoro oTKJII{Ka Ha rlepuolax Me-
Hee [Byx cyroK - MofyT yKa3bIBaTb Ha HLI3KyIO BOAO-
rrpoBoAr{Mocrb cI,IcreMbI 

"cKBaxLIHa-nogoHocnltli

rrJracr" u ee 6onluyrc r{HepII[oHHOCTb. oqeHXa no-
rJrorualorueri cnoco6uocrl{ cl{creMbl Bcero B l-
1.3 n/cyr raKxe [o[TBep)K1aer ee HI,I3KI,Ie BoAonpo-
BOAsXIue cBoricrBa. llossllxeHHat IrHepql4oHHocrb
cKBaxr{Hbr Mo)Ker 6uTb o6ycloBJleHa cpaBHureJlbHo
6olrruupr ALIaMerpoM crBoJIa cKBa)<I{HbI (21.9 cv') n
3Haqr.rreJrbHbrM o6'beMoM HaxoA'ue licq e cKBaxI{He
BoAbI (=48.5 M3).

Kouneucaqus. r;rurfrle.Lrfl aruocQepnoro AaBreHuq
Ha r,r3MeHeHr4e ypoBHq [poBoAl{Jlacb ilpH rlacrore AI4c-
Kperr43arluu AaHHbrx I cyr no arrropr{rMy [9-l l]. flo-
BeAeHrre cKoppeKTI{poBaHHoro ypoBHfl noKa3aHo Ha
pLrc. 2. Ilpoaepra pe3yJrbrarllBHocrl{ KoMneHcaquoH-
Hoft npoqegypu noKa3blBaer, qro 6apoeapuaquu
ypoBHr B AI{arIa3OHe CyTKL{-AeC'TKLI CyTOK cKoMrIeH-
cr,rpoBaHbr BrroJrHe y[oBJlerBopnreJlbHo. Benuunna lyl2
AJrfl Baplraqpll4 KoMneHcI,IpoBaHHoro ypoBHq 14 aTMo-
c$epHoro AaBJIeHITs cocraBJlfler H.2, a BeJIt{qI{Ha
aMnJrr4TyAHor? qacrorHoll fiepeAaroqHoll Synrqtlu
He [peBbnxaer 0.3 MM BoAqHoro cron6a/rrl6ap, r.e.
rrpr.rMepHo s 4-6 pa3a MeHbue, qeM Arq ncxoAHblx

AaHHbrx (puc. 3).

BJrllcHHe 3eMJrerpflceunfi na [3MeHeH[e ypoBHfl
Borbr B crn. El. ,[aHur,re AByx qI,IKJIon ua6lrogeuutl

AOCTaTOI{HO TIOJIHO XapaKTepII3yIOT ypOBeHHbILl pe-
xr.{M cKB. El e 1987-1998 rr. I4 HcnoJlb3ylorcflp;rflr c-
cJIeAoBaHr{r cBq3u Mex,qy Bo3HI{KHoBeHI,IeM 6yxroo6-
pa3Hbrx Bapl.{aquu ypoBHt I{ cI,lJrbHbIMu 3eMJleTpf,ce-
HI'IflMII.

B 1987-1998 rr. Ha Kauqarxe npoEcxoAI{JIu ceit-
cMuqecKue co6bITLIq B Alrana3oHe gHeprerllqecKl{x
KrraccoB or K < 6 ao 14.9 (M < 7.9). fllx xapaxrepuc-
Tr{KIr Bo3AeircTsus orAeJIL'HbIx 3eMJlerpflceHui Ha
cKBa)0.rHy HapsAy c TpaAI4III{OHHbIMH napaMeTpaMlr
(eneprernvecrnft KJracc, MarHrITy[a, 6allrHocls,
funoqeHTpaJILHoe paccrotHLle) ncnolsronaJlacb Be-
Jrnr{r4Ha E = (10k/2/R3)S [2], rge K - oHepferr{.recruft
KJracc 3eMrerpqceHur; R - fnnoIIeHTpaJIbHoe pac-
crorHrre Ao cKB. El, xu; S - ennqeurpaJlbHoe pac-
crorHr,re [o cKB. El, rrra.

B ra6n. 3 u sa puc. 1, 2 nepeuuclestt 13 nan6o-
Jree cr{JIbHbIx 3eMJlerpqcesutl s 1987-1998 rr. c K =
= 12.9-14.9 (M = 5.5-7.9) uE > 200. 3rn :eurerpx-
ceHr{q flporr3orxJru Ha fI,InoIIeHTpaJIbHoM paccrof-
suu94-360 KM or cxs. El. I,lHrencusnocrb corpqce-
nufi n pafioHe cKB. El cocrasrtJla or 4 ao 6 6arros
to l2-6amsnoft urxale MSK-64. CpanHeHlre LI3Me-
uenlrrl ypoBHt c MoMeHTaMI{ 3eMJlerpxcennti (utl-
xuuli rpa$nK Ha puc. 2) rloKa3blBaer, r{To nocJle
cr4JrbHbrx co6rtrull (E > 200-300) npoucxogtr noBbl-

CKBAXI4HE EJII43OBCKAS- I

10 100 Cyrrn

Puc. 3. Cnerrpa,'ltHbIe oIIeHKu cBt3rr Baprraql4fi ypoaur
BoAbf B cKB. E I u a'ruocQepHoro AaBJIeHI{ fri a - r43ueuenve
KBaApaTa MOAyJrr cneKTpa KofepeHTHoSTI.I Bapuaunl.r
ypoBHq lr arrr,roc$epHoro AaBreHI-Itr (lfl"); 6 - Lr3MeHeHUe
arr.rn.nurygHofi qacrornofi nepegarouuori QyHxqulr or na-
plraqurl aruocQepuoro AaBreHIrq K u3MeHeHIttM ypoBHt
soarr (A): ,1 - no gauurru Ha6rrogeHutl 1996-1998 rr.;
2 - no aasnuu na6.nrolenuli 198'7-1994 rr.; 3 - rlo AaH-
surr.r 1996-1998 rr. IJrq KoMneHcI{poBaHHoro ypoBHt I.I
aruocQepuoro AaB,'IeHlIt.

uleHus ypoBHfl B TerIeHI{e HeAeJIb - [epBblx MecqIIeB.

[o :eurerpqceHuri ua6rroqaercr rIpenMyIIIecrBeH-
Hoe rroHr{xeHr{e ypoBHs. B ra6n. 3 nplrnoqxrcs aMn-
Jrr4ry[bl (A) u npogoJIxI,IreJIbHocru (T) KoceIicMI4qe-
cKr.rx rroBbrrrreHltti yponHr, a raKxe OIIeHKI.I aMIJILI-
ryA (a) u rpoAoJlxnreJlbHocrefi (t) noHuxesufi
ypoBHfl nepeg 3eMJIerptceHL{tMLI. 3uaqenus A lt T

AaHbI AJrrr floBbrrxeHnfi ypoBHs oT MoMeHTa 3eMJIe-

43

A, uu nogruoro cror6a/u6ap

100 Cyrrn
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Ta6mrqa3. OcnonsrteEaHHbIeo6u:uesenutxypoBHrcrs.E-l,Bbr3BaHHbrecr4JrbHbrMr43eMnerpqcenuquwlgSl_�1998rr.

3eulerpaceuna
llosrrrueHrle
ypoBHq rlocne

3eMneTpqceHut

llonuxenue
ypoBHr Ao

3eMneTprceHuq

N! u/n Iara
(geHr, uec., r.)

Koopguuartr, rpaA
Mr-H K" H, rrra R, xrr.r E, y.e. A, cu T, cyr a, cM

t,
HeAen6c.III. B. I I .

I
2
3
4
-5
6
7
8
9

l 0
il

t2
l - )

06.10 .87
r 5.09.89
01.03 .90
19.12.90
08.04.91
16.12.91
02.03.92*
08.06.93*
l 3 . l  1 . 9 3 *
07.0s.94
0 I .01 .96'k
21.06.96*
05.12.91*

52.85
-53.19
53.29
52.17
52.36
53.00
52.76
5  r . 2 0
51.19
52.89
-53.84
-51.69
54.95

60.24
60.01
60.23
60.65
58.21
59.16
60.20
,57.80
58.83
6 0 . r 9
59.41
59.52
63.23

6.6
4.9(-5.6)

-5.8
6 . 1

4.7(6.0)
4.9(5.3)

1 . 1
1.4
1 . 1

s.s(6.7)
1.0
1 .3
1.9

3 .9
3 .0
3.-5
3 .5
4.0
2 .9
4.6
4.9
4.6
3 .0
4 .3
4.4
4.9

-)+

44
24
1 A

1 3 9
36
20
40
40
20

l

3
+

121
108
l 1 6
153
1'70
94

125
234
166
1 1 9
92

184
362

534
245
406
2 3  I

199
296

1250
506
701
219

1416
468

2418

t7 .1
<3.0

4.0
<3.0

1 .5
-5.5

12.4
1.5
J . t

- 1 5

29.8

90

26

55
9

A 1

60
40

-45

80

4.0

7 .9
<3.0
<3.0
H.A .

I  1 . 8
-41.4
-10 .5
-12 .4

H.A.

16.4
,|

5

3

H.A.

9.5
-36

l a- I a

-12

H.A.
- l +

f lpuuevaule. B rpa$e M1g e cro6rax AaHbI MarHuryAbr Mnuu; H - rry6lrua rrrnorleHTpa; R - runoqenrpaJrr,Hoe paccroqgr.re;
A,a-altn,t l l ryAau3MeHeHuqypoBHq; T,r-npogo,rxnre,rrnocisu3MeHeHr4.rypoBnr; H.A.-HerAaHHbrx; *-:eu"nerpxceHraa,conpo-
BoxAaBUrHecq I{HTeHcuBHbrMr.r aQrcpuonalru; ? rroBbnrreHue ypoBHr B TeqeHHe 5.5 nec. Ao 3eMJrerprceHr4r.

TpqceHuq Ao MaKcrrMaJIbHo BbrcoKolo nolo)KeHl4q
ypoBHfl.

Ha pnc. 4 lpegcranreusr rpa$urr4 HopMr{poBaHHo-
ro ypoBrur Ha l50-cyroqHbrx uHTepBaJrax Ao 14 nocJre

Bo3Hr4KHoBeHrrr 3eMJrerpqceuuir 1,5,7-9 u l3 (ra6l. 3).
Ka>rgr,rri r{HTepBaJr BKJrroqaer 30 cyr Ao 3eMJrerpq-
cenns. u 120 cyr nocJre 3eMJrerprceruq. B cJryqae
3eMrerpqceuut 9 gtureJrbHocrb lrHTepBaJra cocraB-
lser 90 cyr (30 cyr Ao ll 60 cyr rocJre 3eMJrerpf,ce-
Hlrr). finr grrx co6rrrufi rax xe, KaK u nnx co6rrrna 3,
BbrAersrorcr xocericuuqecKrde craAvrr no 3aKoHoMep-
HOMy [OBbrrxeHr4ro ypoBHs rrocJre :eulerprcenura.

fllx :elr;r er pfl.ceHnfl 6, npolrcneArxero HerrocpeA-
CTBeHHO IIO OKOHr{aHUr{ BOCCTaHOBIeHUq ypoBHr IIo-
cJIe HanrrBoB, IIpI{BOAI4TC' Jrrr[Ib OqeHKa KoceucMur{e-
cKoro rroBbnxeHrrr ypoBHfl (ra6"n. 3).

l loro>rerure ypoBHfl BoAbr B crs. E1 na 1.01.96 r.
(seunerpxceHlle 11) oqeHlmarocr, AByMq cnoco6a-
uu: I - flyreM pacr{era nporuro:uor? QyHxqulr 2-ro
[opqAKa, xapaKrepr43yroqev noBeAeHne ypoBHf, Bo
nropori noJroBrrHe 1994-1995 rr., ro AaHHbrM 1981-
1994 rr.;2 - nyrervl oqeHKr{ cKopocrtr roBblxeHris
ypoBHr c 29.O1 no 16.02.96 r. na xocericMuqecKori
cra['vrr u ee trHTeploJ'rflrlr.{rr Ha BpeMeHHot uHTepBar
l-28.01.96 r. f lolo>xenr4e ypoBHq, onpeAeJreHHoe no
BTopoMy MeroAy, 6lrlo na 5 cnr strue, qeM no orleH-
Ke rpeHga (puc.2).3ro uo>rer 6srru csqaaHo c Heyqe-
ToM Bo3Mo)KHoro rroBbrrueHr4q ypoBHx c alrnlurygoft
nopqlKa 3-5 crra rocJre 3eMrerpqceuus 1.04.95 r. (K =
= 13.4; E = 284). Ha ocHoee orIeHoK pa3Blrrr{r rpeH-
Aa ypoBHq Mo)KHO rroJraraTL,, IITO BO arOpOft rroJroBl4-
se 1994-1995 rr. upogon)KaJrocb rroHrDKeHtre ypoBHr,
n B pe3yJrbrare KapuucKoro por B qHBape 1996 r.
npou3orrrJro noBbrrrreHlre ypoBHq c aMnJrr4TyAofi He
MeHee l5 crvr s reqeHr4e 1.5 Nrecques.

2.0
1 . 5
t . 0
0.5

0
-0.5
-  1 . 0

t <

-2.0
2.0
1 . 5
1 . 0
0.5

0
-0.5
-  1 . 0
-  1 . 5
- )  o L- ' "0

60 80 100 120 t40
Cyrru

Pnc. 4, fpaQn<u rlecru Han6o.nee crrJ'rbHr,rx xocerlclru-
qecKlrx u:venegnri ypoBHq BoAbr B cre. El: a - no AaH-
Huv Ha6lrogesuri 1987-1994 rr.:. 6 - no laHnr,ru 1996-
I998 rr. flyHx'rupHaa BeprrrKar'rbHar rlrHurr noKa3brBae.r
MoN{eHTbr 3eMJrerprceHnfi (noqcHeHfiq clr. n rercre).

* 06. 1 0.87 r.
o08.0,{.91 r.
o 02.03.92 r.
a 08.06.93 r.
o  l3 . l  1 .93  r .

05.12.91
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I,I3MEHEHI,IS vPOBHg BOIbI

flocre 3eMJrerprcesns 12 (21.06.96 r.) ne 6suo
3aperr{crpr.{poBaHo o)KuAaeMoro Anq TaKofo KJracca
co6urufi (M = 7.3; E = 468) roBbureHr4q ypoBHq c
aMnJrr{TyAor? ue uesee 3 cNr. flo-sugr.rMoMy, peaKrlus
ypoBHr Ha 3To 3eMreTpqceHue npoqBnJracb Jrr{rrrb B
3aMeAJreHlru cKopocTr4 rroHrrxeHnr ypoBHr B KoHr{e
r,rroHfl-r4roJre I 996 r.

Bcero AeBflTb 3eMrerprceHlrfi gur3earlr rroBbr[re-
Hr.rfl ypoBHq BoAbr c aMnJrr{ryAaMu or 3.7 qo 29.8 crr.r u
npoAoJrxr{TeirbHocrr,ro or 9 go 90 cyr npfi xapaKTep-
Hbrx 3HaqeHusx 1.5-2 Mec. Arq 3eMJrerpscenufi c M
lopqAKa 7. llocle AocrrrxeHr{q MaKcr.rMarF,Horo rro-
ro)KeHuq ypoBHr AaJrbHer;ruee efo r{3MeHeHHe oflpe-
AeJIfleTCs HanpaBJIeHLIeM focloAcTByloqelo MHoIo-
JreTHero TpeHAa lr, fro-Br{ArrMoMy, rrocJreAyrorqr{Mr4
ce r:rcMu.re cKutr,t n no e g e fi crB uqMu.

Ha puc. 5 npuaograrcs AlrarpaMMa, Ha Koropofr B

KoopgnHarax K.-lgR rroKa3aHbr 3eMJrerprceHlrr c
K,  )  11.0,  npozcureAlx l re c  3.01.87 r .  no 17.05.98 r .  s
paAr4yce 450 xr'a or cKB. El. 3xecr )Ke rprlBeAeHa 3a-
BI{CI{MOSTb

K = 3.39lgR + 6.22, (2)

rge K - Aecrrr'firrHbui norapllQrr.r 3Heprnu 3eMJrerpsce-
Hr{r, r,r3MepfleMor? s [x; R - rlrnoqeHTpaJrbHoe pac-
crorHne, rM. 3asEcuMocrb (2) onucrrnaer HrDKHloro
rpaHnqy o6racru 3eMJre rprceHurl, Bbr3brBaroulrrx r,I3-
MeHeHr,rr ypoBHr crs. E1. I4cnoJII':ya r{3BecrHoe coor-

HorrreHr{e Me)KAy 3HepferuqecKrrMr,r K,laccoM (rlu* ) t

llallrnrygor? Mps glx KaMr{aTCKI'Ix :eulerp{Ceuut?
Mrs = 0.74K,- 4.00 [3], nolyuaeM BbIpDKeHLIe

M = 2.51 lgR + 0.6.  (3)

Oqenra o6racrr4 3eMrerpqceHrlri, Bbr3brBarou-(r{x
Kocer:icMu.recKr{e pr3MeHeHr,n{ ypoBHJr cxn. EI, He rlMeer
TIPI,IHI{IINI4AJIbHOIO OTJII4III'Iq OT OIICHOK, CACJIAHHbIX

paHee glx llunaveBcKrrx r4crorrHr,rKoB IIo KocerlcMuqe-
cKr4M r{3MeHeHr{flM Ae6r.rTa, TeMnepaTypbr r.r rr4Apore-
oxr{Mr4qecKr,rx napaMerpor [5]. Kpoue 3Toro orMe-
rrrM, qro yuonofi roe$$uqneHr B Bbrpaxenuu (3)
raK xe, KaK r{ Arrfl cKBaxo{H Xaulapa [5] u EB [6],
6rusor r 2.

Crar[cu.recxarr oqeHKa a$Sexrnnnocru rrc-
rroJrb3oBarrnc AaHHbrx Ha6rroneH[li :a yponneM Bonbr
B CKBa)rfl{He El ruts [pofHo3a cr{JrbHbrx 3eMJrerpflce-
nnfi. Ilepe4 ceMbro seMJrerprceHrflv,u (1 ,3,7-1O, 12 z
ra6l. 3) Ha6JrnAaJrr4cr, noHr,rxeHr.rq ypoBHq Bo[br B
crs. El (puc.2,4). Harr.rra npoBeAeHa perpocneKrr{B-
Har crarr{crr{rrecKafl oqeHKa eQQexrranHocrrd nporHo-
3a 3eMJIeTpflCeHVi4, OCHOBaHHOTO Ha IiCTIOJIb3OBaHI{I{

IIpofHocTr.rqecKofo Kpr.rTepufl noHrr)KeHr{r,r ypoBHf.

flnx pacuera eQQerrueHoclr [pofHo3a r{crroJrb3oBa-
Jracr, MeroAura A.A. fycena [4].

Ilpeqn aprareJrbHo AaHHbr e H a6rroAeHr4Ii, o.rnuleH-
Hbl e or 6apor apnaquli, SumrpoBaJrr{cb cKo.[b3srqr.rM
cpeAHr4N{ c oKHoM 2l cyt'npu rrrare 3 cyr ra [pr.rBoAr4-
Jrucb K rracrore ArrcKperr{3a\vL4 2l cyr. Ha pl4c. 6
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npeAcraBJreH rpaQnr nepBbrx pa:Hocrerl or rroJry-
r{eHHof o pfl Aa, noKa3trnarouluu Bapuaqr{r{ aMrrJIr4Ty-
Abr r.r3MeHeHr.rfl ypoBHq Ha TpexHeAeJrbHbrx r,rHTepBa-
Jrax rrJrr{ cKopocTb u3MeHeHvq ypoBHq B eAr4Hr.lqax
"uu noglnoro cron6al2l cyr". Berlr.rtaurr pa3Hocrrr
L{3MeHeHr4q ypoBHq rrpr4cBar{BaJr}rcb rrpaBbrM KoHrIaM
2l-cyrovHrrx BpeMeHHbrx oKoH. IIIxala N noxa:sr-
Baer HoMep 2l-cyrovuoro r{HTepBara Arq nepuoAa
f,HBapb 1987-v'aft 1998 r.

Bcero roryrreHo 169 oqeHox cKopocrn r{3MeHe-
Hr4q ypoBHr: 129 sHa.reuufi gra nepBoro qr{KJra Ha-
6rrcqeHufi (N c I no 129) u 40 :saqenur7 glr eroporo
qr.rKrra Ha6mogenur? (N c 150 no 189;. XrapHaq ropr4-
3OHTaJtbHat rulj'vtg. cooTBeTcTByer Berr4rrHue - l3 rr.ru
BoArHoro cror'6al2l cyr r,r rroKa3brBaer rpaHr{r{y
"$ouoaux" rosroreHur? yponua. Bce 3naqeur{fl, paB-
Hr,re uru MeHee - l3 r'.ru BoAqHoro crot6al2l cyr pac-
cMaTpIrBaJrIrcL B KaqecrBe "aHoMartubtx", lI B KoHIIe
Ka)KAOTO COOTBeTCTByIOqeTO TpeXHeAeJrbHOfO r4H-
TepBaJra AaBaJrcfl npofHo3 nepBoro Tr4rra o Bo3Mo)KHo-
crr4 3eMJrerp s,ceHvrfl. ("ecrr"). lgr :naverurfi >-1 3 rr,ru
BoArHoro crot6al2l cyr AaBaJrcr nporHo3 BToporo
Tr{rra o HeBo3MoxHocrrr 3eMJrerpfl.ce[vs. ("uer"). Aua-
Jrr43HpOBaJrOCb COOTBeTCTBT4e AByX Tr{rrOB npOrHO3OB
BpeMeHaM BO3Hr4KHOBeHr4fl [BeHaArIaTr{ 3eMneTpr-
cenufr 1-10 u 72-13 uz ra6:r. 3 (nepnr,u? eapuaur), a
TaK)Ke OTAeJTbHO COOTBeTCTBT{e npOfHO3OB BpeMeHaM
ceMr4 3eMJrerpxceuur? c M > 6.6 (aropori eapuanr). Pe-
3yJrbrarbr nporHo3upoBaHnfl pa3AeJrflIorcr Ha 4 rpyn-

6.ri

ooo

8  9 1 0 0  2 3  4 l g R

Pnc. 5. fiuarpauua, noKa3brBalolqar 3aBr4orMocrb Bo3-
Hr{KHoBeHnr xocericMlr.recxr{x noBr,r ureHr{ri ypoaHr uogrr
s crg. E I or 3Heprerr4rrecKoro KJracca :evlerpaceulrft K,
u rrrnoqeHTpa:rbHoro paccronHnr R, xrr,r. Kpecruravu
rroKa3aHbr 3eMJrerDrcegr4g. u': .ra6r. 3. Pou6auu rroKa3a-
Hbr 3eMrerp.qcesus, lgS'7-1998 rr. cK > ll.0 B paAr{yce
450 ru  o r  cxs .  E l .
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MM BoAqHoro crot6al2l cyr
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NF,I B COOTBETCTBII'I C TI'INOM 14 HAJII{qIIEM YAAqHOTO
I,urn Hey[aqHoro nporHo3a (cM. TaK)Ke puc. 6):

90 100 l t0 120 130 t40 150 160 170 180 190
N

3eMJrerprcenrlri s rrporHo3r.rpoBaHHbre r{HrepBirJrbr
BpeMeHrr K r,rx cpeAHeli aepoarHocrlr [4], [oryr{aeM
BeJrnr{rrHbr e$$exruaHocrr,r rporHo:a I .8 (7/3.8) u 2.7
(612.2).

Taxuu o6paeorr.r, ucrroJrrf oBaHr.re rronrDKenufi ypon-
Hr c aMnJruryAofi > 13 MM BoAqHoro crot6al2l cyr Mo-
)Ker ynyqurrrb rrporHo3r{poBaHr{e 3eMrerprrceunfi c
K> 12.9 (E > 200) n 1.8 paaa ro cpaBHeHnru co crry-
qarlHbrM nporHo3r{poBaHr,teM rrpr.r BeporrHocrrr Bo3-
HrrKHoBeHr,rfl 3eMrerpqceHvtfr. B KoHrIe flporHo3trpye-
Mofo r.rHrepsara 0.58 (7112). B ro xe BpeMr npr
nporHo3r4poBaHrru 3eMJrerprcesnir c M > 6.6 npo-
fHo3 Mo)Ker yryqnr.rrbcr. s 2.7 pa3a npu BeporrHoc-
rr{ Bo3Hr,rKHoBe Hrrfl 3eMJrerpfl ce r'ufrr 0.86 (6 17 ).

ZcnontsosaHHuur Mero[r,rKa npeArroJrar:ura npogoJr-
)KlrTeJrbHocTb npeABegrHr{Ka He 6olee 3-x negels u ue
yr{trrblBiula Qaxruvecroe BpeMrI "aHoMarbHoro" [oBe-
AeHr4r ypoBHJr rrepeg 3eNfi erpr{ceHusMrl. llepeg yAaqHo
clpOIHO3I,IpoBaHHbIMI,t 3elv{.JreTpflCeHns.l'4.pr r{r{cJro rrH-
TepBiuroB co cKoposrbro [oHrDKeHr,r{ ypoBHr 13 Nlr,l so-
AqHoro cron6al2l cyr n 6olee cosraBrqro or I qo 12
(puc. 6) rpu cpeAHeM 3Har{eHr4r.t 4.8, .r.e. pearbHaq
rrpoAoJrx<HTeJIbHOCTb rrpeABecTHrlKa cocTaBJlflJra OT
Tpex HeAeJrb go 7 uec. npr{ cpeAHeM 3HarreHr{rr 3.4vrec.

Bosr\ao)KHo, orMeqeHHar oco6eHHocrb lpr.rMeHeH-
Hor? ueroguKr{ rBrrJracb nplrvuuori Tofo, qro B rl4cJro
lpolyilIeHHbrx rrorrzuro Har.r6olee 3HaqureJrbHoe ceric_
Mr.rqecKoe co6trrue 5.12.1997 c M = 7.9. 3ror $axr,
A TAKXC HEBbICOKAq CTATI,TCTI4qCCKA' 3HAIIPIMOCTI)
npeABecTHr.rKa rrpeAnoJrafatoT ero rpaKTr{qecKoe
rrpvMeHeHr,re Jrrrlub B KoMnJreKCe c [porHocTl'ItrecKr{_
Mr.{ AaHHbrMr{ Apyrr{x (cefiorloloruqecKtrx, reo[e3n_

7060504030

flpornot Ecru

Her

Cyunra

l-ri napuanr

3eru.nerprcenue
( K > 1 2 . 9 ; M 2 5 ; E > 2 0 0 )

Ecrr Her Cyrrlrr.ra

1 4 1 5 4

5  l t O  1 1 5

t2 t57 169

2-ir napuaur

3eu.nerprcenne (M 2 6.6; E > 200)

Ecru Her Cyrr.rua

Ilporuor Ecrr 6 48
Her I

Cyr',rva '1
114
162

54
l 1 5
169

flpu orcyrcrBnil cBfl3vr Me)KAy rrporHo3oM r.r 3eM-
JIeTprceHI.{eM MaTeMaTI,IqeCKr{e oxulaHr4s rrprceJr
cryvarlno cnporHo3r{poBaHHr,rx 3eMJrerprceunri co-
craBJrrror AJrr nepBoro Bapr4aHra 54 x 121169 = 3.8,
a Arrr Bropofo Bapr{aHra - 54 x 71169 = 2.2. B sapu-
aHTax I u2'-tuata yAaqHo cnporHo3rlpoBaHHbrx 3eM-
ler:prceuufi (7 u 6) [peBbr[rarcT grr{ BeJrrlquHbr, r.r
3TO MOXeT yKa3brBaTb Ha Hiurrlr{r{e cBq3H Mexly [po-
rHo3aMrr r.r 3eMJrerprceHr,rqMr4. llpunuuar ra rraepy e$-
Qexrurnocrr.r [porHo3a orHorxeHl.re BeporrHocrr{

-r206

Pnc.6. Bapuaql'IH aMrIJ'II{TyAbI rt3MeHeHI4t ypoBHq BoAbroB cxs. E1 ua 2l-cyrovur,rx t{HTepBaJ.rax s l98i-1998 rr. pery,rtraru
perpocneKTrrBHoro nporHo3lrpoBaHHq 3eMJrerprceHHfi:l- nponror "ecrr"- 3eMJrerprceHr.re "ecru";4- nporHo3 .,Hei" - rerr,r-
JrerptceHlte "ec'rl"; J - np_o_rJro-:l "ecr:l" - 3eMJlerprceHr4e "ner"; 4 - nporuo: 3eMJrerprceHr{. "n"t". Crperrarran no-
Ka3aHbr 3eMJrerprcexr4q c M 2 6.6.

BYJIKAHOJIOIVI VI CEI4CMOJIO|TI' N! 2 2OO1
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Yponenr, MM BoAqHoro cro.n6a

3elr"uerpacenlrx (K > 12.0, R < 400 ru)

1988  1989  1990  l 99 l 1992 1993 1994 1995 1996 1997 1998 rr.

Pnc.7. I,I:rr.reseHue ypoBHq BoAbr B cre. El n 1987-1998 rr. B corrocraB,'reHlur c BpeMeHHbrMr{ napaMerpaMrr ceficuuqecxoro
pexr4Ma RTL u N (noscuesns cu. n rexcre) r.r MoMeHTaMr4 3eMrerp.sceHriil c K > 12.0.

47

r{ecKI,Ix, reoQra:uvecKl,Ix, feoxuMlrrrecKllx ll gp.) ue-
TOtrOB.

ConocrarureHrre MHoroJrernril alMeHeHlrri ypoBrrfl
BOFr B CXBa)KTTHe EJr[SOnCxar-l C CefiOmqeCKuM pe-
xlrMoM Bocroqnori Kauqarrcr r{ AaHHbrMn rrrAtrDoreo-
xHMrrqecKrDK Ha6JfioAerilili Ha craril[il flnnaqeno. ?1c-
noJrb3oBaHr,re BpeMeHHr,rx syHrunll B KatlecrBe noKa3a-
TeJrer? cericMr,rqecKoro pe)KLrMa Bocro.{Hol? KaM.ra'rru

BYJIKAHOJIOIIAfl VI CEI4CMOIO|Uq N 2 2OOI

[o3BOJrreT [pocJreAr4Tb r.rx KoppeJrrr\urr c AoJrIoBpe-
MeHHbrM r,r3MeHeHrreM ypoBHfl BoAbr B cKB. El. Ha
puc. 7 ceft crr,rraqecrnft pex<uu B qr..rJr r,rHAprlqe croft o6-
Jlacrn c IIeHTpoM n par?one cxn. E I, paArrycoM 400 xrrl
u srtcororl or 0 go lfi) ru xapaKTepr.r3yerca $yHxqra-
suu RTL U, 131n N (ur.rcno 3eMJrerpflceHr.rft B cKorb-
3qrleM BpeMeHHoM oKHe 2 roAa c rrraroM 10 cyr).
@yHxqrau Nl u RTL paccqurbrBaJrr{cb Ha ocHoBe Ka-
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TaJrofa 3eMJrerp{ceuwf,t c 12.0 > K > 9.0 c "oquuleu-

uulrlr" aSreplrrorarran. flpu rocrpoeHr4r.r Qyurqlru
N2 lrcnortsoBaJrcr ror )Ke Karanor 6ea npegnapu-
reJrbHori o6pa6orxu. CouacHo tl3l, r.r3MeHeHlre
Qynrqlllr RTL no:soJrfler rrpocneAr{Tb cMeHy rrepno-
4oa cefrclruqecKofo 3arrrrrrbfl r.r cericulrqecxorl axru-
Br{3ar1lu orHocrrreJrbHo r{eHTpa aHanr{3r4pyevori ceri_
cMoreHepr{pyroqeri o6lacrn. YuenluteHne :ua.reHuri
eyHKrlr.rrr yKa3brBaer Ha pa3Burlre celicnauqecxoro 3a-
Tr{rubfl, a ee yBeluqeHr4e - sa cer,rcvuqecKylo aKTI{Bt{_
3arluro.

B cericNrn.recKoM pe)Kr{Me repprrroprrur s 1987-
1998 rr. Mo)KHo Br,rAeJrr{Tb rro noBeAeHrarc Qynxqufi
RTL u N rprE nepuoAa: 1 - cra6Hltutrr? pexlrv uu:-
xoi unrencr4BHocrrr (1987-1989 rr.); 2 - Soprrlzpo-
BaHI,Ie peIIIOHaJIbHOfO CeficMu.recKofo 3aTIIIIIbq
(1990-199 I rr.);3 - cericMl4qecKaq aKrr.rBV3ar\r4fl
(1992-1998 rr.). CpegHeroAoBafl rJrorHocrb 3eMJre-
rpaceuuli cK> 12 B Ter{eHr{e AByx nepBbrx nepuoAoB
cocraBJrrJra B cpeAHeM 9.6 (5-13), nprl sroM MaKcr{-
MaJrbHbre Maf HrrryAbr 3e Mirerpfl ce ulrr)i ne npeBbrrra-
Jrr4 BeJrurrrrH 5-6.6. B 1992-1997 m. u:roruocrb 3eM-
;rerpxcennfi c K > 12 cocrasnsJra B cpeAHer,a 38.3
(10-99) nprr MaKcriMaJrbHbrx BernquHax MarHrrrvA
7 .1 -1 .9 .

B re.reHrae nepBoro nepr4oAa (19S7-nepniu rroJro-
eHHa 1990 r.) na6lrogaJrocb cJra6oe rroBbrmeHr.re ypoB-
Hq. B reqeHr{e rperbero neprroAa (1992-l9gj rr.) npo-
r.rcxoArrJro nHTeHcr{BHoe rroHlu<eHrre ypoBHfl. Cueua
3HaKa B rroBeAeHnr{ TpeHAa ypoBHq no sroporl rroJroBr4-
se l99O-1991 rr. npuxo4vr"tcfl.Ha BpeMr yMeHbrueHrq
rrr{cJra cla6srx 3eMrerpqcesufi, u pa3BrrrLts. rpxofi
aHoMarr4u RTL, orpaxarcr{rx Soprr.uaponaHrre perr4-
oHaJrbHofo cerlcvu.recxoro 3arr{rubx [71. B flHBape
1991 r. npor43orxno rr3Bep)KeHr{e erx. Aeaquncxurl,
r{To Moxer 6urt rapxe OAHI4M rr3 lloKa3are,reri lr:ue-
Henvrfl re oAr4H aMur{ecKoro pe)Kr{Ma repp lrropnu. llo-
cJreAoBaBnas s 1992-1997 rr. cericrlnqecrar aKT:a-
Br{3aqr4r BKJrroqaJra cepr{rc fi3 ceMr4 :eulerprceulrfi c
M > 7.0, B r.rr. 3eMrerpsceHue 5.12.1997 cM =7 .7-7 .9.
3a 5.5 MecsrleB Ao Bo3Hr{KHoBeHur 3Toro 3eMJrerpfl-
ceHldfl IIpOCJIe)<r,rBaeTcq BTopa{ cMeHa 3HaKa B rroBe_
AeHrrr4 TpeHAa ypoBHq, r4 [o MoMeHTa 3eMJreTpfl,ceHl'dfl
npoucxogr{Jro efo cJra6oe rroBbrrrrenue. 3ror $arr
MOXeT yKa3brBaTb Ha HeKOTOpOe pa3nlrr{r4e [poqec_
con QoprrarapoBaHuq ypoBHeBoro pe)Kr4Ma cxe. El Ha
craavu noAroroBKu 3eMJrerpflceuus 5.12.1991 r.r Apy-
rzx 6olee cra6r,rx 3eMJrerprrceHrarl c M nopxgra 5-7.

B 7 xu K 3arraAy or cKB. El Haxogxrcfl pe)Kr{MHbre
BOAOnpOqBreHr.rq cTaHrlzz f[nHaqeBo - Tptl cla6o-
TepMaJIbHbrx I{cTorIHIIKa II CaMOII3nrIBaIOqatcg cKB.
fK-1 [5-6, 12,l4]. Cxe. El 14 cr. fluHar{eBo pacroJro-
)KeHbr B rrpeAeJrax BoAoHocHorr cTpyKTypbr cKJroHa
Kopaxcxo-AsaquHcrofi ByJrKaHoreKroun.recrori ge-

\peccltu (K-A BTA). Bogonueularcqr.rMrlr rropoAaMr.{
K-A BTA rBrtrlorcq roJrula pbrxJrbrx r{erBepruqHbrx
orno>xeHuri MotqHocrbro go 0.4-0.5 KM r{ Ht\)KeJre)Ka-
u{ne BynKaHoreHHo-ocaAorrHbre orro)KeHus a.nsefi_

cKou cepuu HeoreHa MorqHocrbro go 0.5 xu. Hl,tre I
xu alnerlcrrle ByJrKaHr4Tr,r rroAcrr{Jra}orcq MeraMop-
$u:oeauusrMr4 nopoAaMr4 BepxHero MeJra.

Orcyrcrnue ce3oHHbrx u:uenenufi B pexrrMe cKB.
El u nogonpolnleHufi cr. f luHa.reso, i[Muqecxuri
cocraB BoAbr c npeo6la4aHr{eM xJtopuAHo-Harpr4e_
eor4 cocrasrnouleri r{ ee noBbrrrreHHar Mr{HepaJur3a-
qur (> I rftr), a3orHo-MeraHostrr1 cocraB r.a3a rroKa-
3brBaroT, vro QopuupoBaHue 3Tr.rx BoAonpoxnleuurl
nponcxoArrT B rr3oJrr4poBaHHbrx ycroB[qx ToJruIr{ aJr_
nellcrnx BKJrKaHr4ToB rl MeJIoBbIX flopoA.

Ha p1c, 8 npunoglrca rpaQuxu u3MeHeHuq ypoB-
Hr cKB. El s 1987-1994 n. coBMecrHo c traHHbrMr.r
ua6rrogeHuli :a napallerpaMrr pe)KrrMa ncroqnnxa I
H cKBa)Kr,rHbl fK-l (le6ur, KoHrleHTpaquq xropa B
aoqe). llpra cpaaHeHr{r{ orr{x AaHHbrx npocre)KrlBaercq
cr{HxpoHr43arlru nosBnevuz u npu6llr:ure,rt'nofi lpo_
AoJr)Kr,rreJrbHocTrr KocericMr4qecKru Bapuaqurl n pe_
3yJr brare 3eMJrerprce uufr 7 -3, 5, 7- I 0. KocericMll.rec-
Krre rr3MeHeHr.{s npoflBr4Jrr{cb B [oBbrlreHuqx ypoBHq
BoAbI, yBerI4r{eHLIIl qe6ura LIcror{HI4Ka, yBernr{eHuu
KoHqeHrpar{r{H xJropa B BoAe cxs. fK- I n lrcr. I
(a ramr>re r4 B yBerr4rreHnqx ge6lrron, TeMneparypbr
BoAbt, KoHqeHTpar{utl rotrnoneHToB xt4MlIrrecKoro
cocTaBa BoAbr 14 KoHrleHTpar{uu pacrnopeHHbrx B Bo_
Ae ra3oB - MeraHa rr yrJreKr.rcrroro ra:a). llepe4 :eu_
neTprceHr4quu l, J-9 TaK)Ke [pocJre)KrrBaeTcq cr4H-
xpoHn3arlr4r B r{3MeHeHr{r{ napaMeTpoB pexrrt{a cKB.
E1 u aoqonpoarleulrfi cr. flnnaqeBo: noHr{)KeHr4e
ypoBHfl BoAbr B cxe. El, yMeHbrrreHue qe6nra ucr. I
H yMeHblxeHfi e KoHUeHTpaqr414 xJ,ropa.

OnpegeneuHbre 3aKoHoMepHocrr4 npocJrexr{Ba-
rorcq B AoJrroBpeMeHHOM rroBeAeHnr4 ypoBHq BoAbr
crs. El 14 napaMerpoB pe)KlrMa ucr. I rr cKB. fK-I.
B xoHqe 1990-1991 rr., BMecre c r,r3MeHeHueM xa-
paKTepa rpeHAa ypoBHfl cre. E1 (cueua ero rroBbr-
IrreHrrr Ha noHr4)Keuue ). npollcxoAl4Jro yMeHbueHr.re
ge6nra zcr. I n cra6utuzaquq BerurrvH D,e6prra 14
KoHrleHTpaqrrrr xJropa B BoAe cxs. fK-l. Pauee s
191 7 -1990 rr. ua6lrogaJrocb ycrolivunoe yM eHbrue-
ulre ge6rlra crs. fK-l 14 yBeJrr4qeHr{e KoHr{eHTparryrtr
xrropa t5, 141.

BpelreHHr,te coorBercrBl,tfl B Lt3MeHeHlII{ MHofo-
JrerHero pe)Kr4Ma r,r B rrporBJrenuu ceficlroreHHbrx Ba_
puaqufi crs. El r.r BogonpossreHur? cr. lluua.reso
Moryr yKa3brBarb Ha eguHuu MexaHr,r3M eo:geftcr_
Bldfl. CeI4C}./I/qHOCTH Ha t{X BOAOHOCHbIe CI{CTeMbI.

flo.nroepelreHHbre r{3MeHeHr4s ypoBHr r]oAbr cKB.
El u napauerpoB pe)KuMa llunaqescrfix BoAonporB-
.neulli Moryr npor4cxoAr4Tb BcJreAcrBrre AByx ocHoB-
Hbrx [pur{r4n: I - rl3MeHeHr,rfl ycloeufi ilrrraHvrfl Lrnrvl
pa3rpy3Krl BoAoHocHoro ropr.r3oHTa; 2 - u3MeHeH[q
rropoBoTpeqnguoll eMKocTr4 BOAOBMerrIaloqux IIo-
poq. Porb nepaofi rtplrrruHbr e SopltrpoBaHr{r{ MHo-
roJreTHero TpeHAa npeAcTaBJrfleTcf HeCyuIecTBeH_
HOr{ r.r3-3a yAaJreHHocTn o6nacreir rrr{TaHr{r v pa3-
rpy3Kr{, a TapKe r.r3-3a KpauHe Hr,r3Kr4X CKOpOCTeTI
$lrnrrpaqur4 [oA3eMHbrx BoA B npegerax HeoreHo-

ByJIKAHOi'IOlLlg, A CEl4CMOnOfhg Nb 2 2001
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Yponeus, MM BoA. cr.
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Puc. 8. I4sMeneHue ypoBHq BoAbr B crn. E I
fK-l s 1987-1994rr.

1989 r 990 I99l 1992 1993 1994 n.

u HeKoropbrx rrapaMerpoB pexl4Ma rlcroqHl4Ka I u caMon3,r fiBarcqeHct cKBa)KItHbt

norl rorrqn. B ro >re BpeMq B ycroBuqx ylpyroro pe-
)KHMa sUnrrp aqrar{ He 3Harrr{TeJr bHoe B ap bl{poB aHLIe
eMKOCTT4 rrOpOA MO)KeT OTpDKaTbCt Ha I{3MeHeHrIr{
rr.rApoArrHaMr{r{ecKr4x [apaMerpoB noA3eMHbtx nog (n
T.q. B H3MeHeHrrrX ypoBHq u ge6ura Ha6JIIoAaTeJIb-
HbIX CKB A)KIIH I{ IICTOI{HI4KO B ). YMCHT'IIICHI,IE NOPOBO -

TpeuII{HHOr{ eMKOCTT{, rIpOUCXOAqilIee.[pI4 yBerHr{e-

Hnr{ Harpy3Krr Ha rrJracr (efo cxarlrll), ilpLIBoAI{T K

rroBbrlreHr,rro ypoBH{ BoAbI, yBeJIl4qeHI{IO pa3rpy3KIl

I,ICTOI{HI4KOB I{ K IIOCTYUIEHIIIO HA IIOBCPXHOCTS 6O-

JIee MI{HepaJII'I3OBaHHLIX I{ fa3OHaCbInIeHHbIX [IOA-

3eMHbrx BoA. coorBercrBeHHo rrplr cHr{x(eHr4rr Ha-

fpy3KH Ha flJracr (ero pacrxxenrau) eMKocrb Bo[o-

BMeU{arcUIUX IOpOA yBerr4r{r4BaeTcfl 14 rrpoI4cxoALIT

rroHrDKeHrre ypoBHr BoAbr, yMeHblxeHlre ge6ura

cKBaK{H I{ ITCTOqHI{KOB, yMeHblIeHIre IlOCTyrIJIeHI4fl

Ha rroBepxHocTb MlrHepaJrI43oBaHHbIx Bo[.
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Ecnu npururrr grr4 coo6poreulrx n ravecrae pa6o-
qefr runore3br, ro cJregyer, qro s i987-Haqare 1990 r.
BoAoHocHbre rropoAbr cKJroHa K-A BTI lrcrrbrrbrBuL'ru
c)Karrre, a co nropoli noJroBr{Hbr 1990-1991 m. - pacrrr-
xeHrle. Ha ocnosaHr4r.r AocTaToqHo 3aKoHoMepHbrx
Anr.rTeJrbHbrx (ue4e,ru-uecrqur) ri l tueuesufi fnApo-
Ar{HaMr4rrecKr4x 14 f HApoxr4Mr4r{e cKr{x IIapaMeTpoB ne-
peA 3eMJrerprrceHuqMr,r c M = 6.6-1 .4 raK)Ke Nro)KHo
loJraraTb, qTo Ha cTaArrn nx lroAfoToBKr4 rrponcxoAl{-
Jro nper.{Myu{ecTBeHHoe pacl'r)KeHt{e BoAoHocHbrx rro-
poA, KoTopoe HaKJraAbrBaJrocb Ha AoJrfoBpeMeHHbre
geQopruaqr.m pacrnKeHvsu cxarvrfl u fipoqBrflrocb B
Br.r[e 6yxroo6pa:uux noHrDKeHr{rt ypoBHr BoAbr,
yMeHbrxeHnH KoHrleHTpar{u}r xJropa H ts Bapr,raIII4{X
Apyrnx KoMrroHeHToB xtrMr,rqecKoro n fa3oBoro cocTa-
Ba BoAr,r. flepeq 3eMnerprrcesuew 5.12.97 r. c cepe4r,l-
r'r;1997 r. nponcxoAlrJro noBbrrleHr4e ypoBHr BoAbr 14
yBeruqeHue KoHqeHTpaqr{rr xJropa B BoAe crs. fK-l
(puc. 3 s [4]). 3ro rrlo>rer 6srrr, uora:areJreM cMe-
HF,r xapaKTepa Ae$opMaqufi nogouocHbrx [opoA c r4x
nper{Myu{e cTBeHHof o pacTfl )KeHr4r Ha CX(aT}re.

Mrr npegnoJraraeM, qro npupoAa Bo3HlrKHoBeHr{fl
xocel-icNru.{ecKux fl BJTeHni orluqaerct or tt3JroxeH-
Horo Bbrlre MexaHr{3Ma QoprvruponaHr.rfl AoJrroBpe-
MeHHr,rx TpeHAoB r.r rlJraBHbrx 6yxroo6pa:Hr,rx Bapr4a-
quli yponux cxs. E I rr napaNrerpoB pexil.rMa BoAonpo-
sBJreHr.rri cr. lluHarreao. IIo -wrguMoN{y, qe$oprr.raqnu
pacTfl)KeHr.rg A c'KaTI.,.fl BOAOBMeUIaTil+rX nOpOA BO
BpeMr{ npoxo)KAeHur cer4cMr4qecKr{x BoJrH oT cr.tJrb-
Hbtx 3eMJrerpsceH,u]tr Bbr3blBaror npaKTr4r{ecKr{ MrHo-
BeHHoe r{3MeHeHLre Qll:r.rvecxoro cocrosHr{x $.rrrou-
Aa, 3arrorHqloqero Tperqr4HHo-nopoBoe [pocTpaHcT-
BO BOAOHOCHOTO rJraCTa, B nepByro oqepeArr rrepexoA
rasosoft Saau n: pac'rBopeHHoro cocrorHuq B ceo-
6ogHoe. B pe:yntrare BbrlleneHur cso6ogHoro fa3a
r43 noA3eMHoro Srrcuqa (ecpSexr ra:nnQra) rpor4c-
xoAnr yBerr4t{eHue pa3rpy3Kn ucrorrHrlKoB (B pe-
3yJrr,Tare 3eMJrerprrceHuri npoucxoptr 2-1 -xparHoe
yBeJ'rur{eHne,qe6r.rroB flltraqescrux ucroqHr.tror), :a-
relt 6onee MeAJIeHHoe u II,rIaBHoe noBbl[IeHue TeM-
nepaTypbr BoAbr, vBeJrr4r{eHrre KoHrIeHTparIn K oTHo-
cHTeJrbHo "rly6nHHtrx" xorunoHeHToB xr4Mr.rqecKoro
cocraBa nogu (xlop, rnqpoxap6oHar-r,roH, Harpr4ri,
xarurl, Kan bql{r?, ilyrrvrfr, 6op, r?og, KpeMHr,reBa fl Klac-
rora), yBernrreHr4e KoHqeHTpaqrafi pacrnopeHHbrx
MeraHa rr yrJreKr{cJrorbr. I43MeHeHlre reM[eparypbr,
xr{Mrrr{ecKofo cocTaBa xnqrorl il rasosorl $ae nog-
3eMHbrx Bo[ rrocJre 3eMrerpflceH14[ npor4cxoAr.rr
BCJreACTBr,re HHTeHCHBHOTO nOCTyUreHUq Ha rrOBepX-
Hocrb pacrBopoB u: rny6ornx ropt{3oHros. llrae-
Hsre $opusr KoceftcMrrqecKux nossrtrreHr4rl ypoBnq B
cxs. El TaK)Ke lrpe[noJrararor cKopee ux KoHBeK-
TI{BHOe [pOUCXO)KAeHrre BCJreACTBr.re AOnOJrHrrTeJrb-
Horo nocryrrreHr4fl BoAbr B cKBDKr,iHy. Oguaro [poBep-
Ka rurrore3br o neqyulefi poln "la3oaoro 

$arropa" n
$oplruponaHur.r [ocrcefi cMnrrecKrrx nonluleHHri ypon-
Hr Bogbr e crs. El (a ranxe rr{Apo[r.rHaMr.{rrecKr.rx pr ra-
3OrIrApOXr.rMr4r{ecKux aHoMaJrr.rrr B pe)KnMe BoAorrpo-
ssreHr.rrt cr. flnnaqeno) rpe6yer AonoJrHr4TeJrbHbrx

SKCnepI4MeHTaJIbHbIX IIICCJIOAOBaHUU, S qaCTHOCTLI

opraHr43arlrru o613arer;Hort perucrpar{r{u xuMr{qec-
Koro cocraBa rr r{3MeHenuri o6reua [ocrvrra]ouerl
Ha rroBepxHocrb ra3oBofi Qa:tr.

Bsrnoqsr. l. flo gauutrM AByx rIr4KJroB MHofoJrer-
uux Ha6lrogeuur? ycraHoBJreHo nocrorHcrBo aMrrJrr{-
TyAHbrx r{ qacToTHF,rx XapaKTeprrcTrrK cBfl3rr Mexl{y
Bapr{arlr4flMu arlrocQepHoro AaBJreHr.rr r4 ypoBHq Bo-
Urr s 1987-1998 rr., yKa3brBaroqee Ha cra6uJrbHocrb
fr4ApogrrHaMrdqecKofo pexr,rMa crs. El sa l1-rerHuri
neplroA.

Oco6eusocrblo qacroruor? xapaxrepr{crrrKu Ba-
puatluit ypoBHfl rBJreercfl orcyrcrBrre 12 u 24-'aaco-
BbIX nprurr4BHbrx orKJrrlKoe r 6apouerpur{ecKofo or-
KJrr{Ka Ha nepr{oAax MeHee 2-3 cyr.3rn gannue coa-
MecrHo c Husrori (l-1.3 l/cyr) BoAonorJrorqaroqeft
cnoco6nocrbro cKBDKr,rHbr u ee KoHcrpyKqneri (nrla-
Merp crBoJr a 21.9 ctr, o6'berra BoAbr B crBoJre cKBilKr4-
Hbr oKoJro 48.5 u3) yKa3brBalor Ha BecbMa HH3Kr{e Bo-
AoilpoBo[qque cBoricrBa u 6olr,rxy]o t{HeprlrroH-
Hocrb cI{creMLI "cKBa)KuHa-Botronocnrtrl 

frJIacr".

2. B usN,{eHeHr4r4 ypoBru{ cxs. El BbrflBJreHbr cericlro-
feHHbre Bapuaqrrr4 npoAoJDKr,rTeJrbHOCTbrO HeAeJrr.r -
nepBbre Mecqrlbr, corryrcrByrcrque (rocericl,nrvecxue) u
npeArxecTBylorqne 3eMJreTprceHl,rfl M c MafHr.rTyAaMr.r
He MeHee 6-7, emlqeurpbr Koropbrx yAaJreHbr Ha pac-
croqHne go 370 ru. KoceircMr4qecKr,re Bapr{aqt{u ypoB-
HS lporBrrrroTcfl oAHoTlrrrHo B lloBbrrrreHr,ru ypoBHq c
aMrrJrr4TyAaMr{ or rrepBbrx caHTrrruerpoB Ao 30 crrl. fle-
peg 3eMJrerpflcennflMu ua6lrcqaercq nperlMy[Iecr-
BeHHoe rroHr.DKenr{e ypoBHq BoAbr c noesrueHnot{
cKopocTbro. zcrlrcqeHrre cocTaBJueT 3eMJreTpqce-
le'we 5.12.9'1 r. c M = 7.9, nepeA KoropbrM B reqeHr4e
5.5 uecxqea npoucxoAr.{Jro noBbrrueHrle ypoBHq Bogbr.

3asucilr\docrs K > 3.39lgR + 6.22 (M > 2.51lgR +
+ 0.6), rqe K - gecxrnqnurrl norapuQll oHeprr4r4 3eMJre-
Tpflcenvfl. n [pr; R - runoqeHrpanbHoe paccrorHrle,
KM, onpeAeJrqer napaMerpbr 3eMJrerp tceutrit, Bbr3brBa -
rcrurrx r,r3N{eHeHrlrq ypoBHr BoAbr cKB. El. n 6lu:xa x
aHzlJrofrrqHbrM 3aBHcr{MocTrM qlr Ha6lroAaTeJrbHbrx
rrcroqHr{KoB rd caMor{3Jrnearculeficq cxe. fK-l sr. ilu-
HaqeBo. Kalrvarra, rl AJrr cKBa)Kr{H B Apyrl{x peruo-
uax (cxn. EB, KalraQopHr,rq; cxs. Xau6apa, gnouux).

3. Ha ocHos aHlrlr perpocleKTr.rBHori crarrrcrra qec-
rori oqeHru noKa3aHo, r{To rtpu [pofHo3rrpoBaHvn
3eMre'rpqceHufi c M > 5.0 e$$eKrr{BHocrb rrporHo3-
HOfO rrpr{3HaKa "cKopocTb rroHtr)KeHr.rt ypoBHq BoAbr
He MeHee 13 uwl2l cyr" cocraB:rqer 1.8 nprr Beporr-
FrocTr{ Bo3Hr,rKHOBeHr.trr 3eMJreTprceHufi B nporHo3r{py-
eMble r{HrepBaJrbr npeueur.r 0.6. 3S$errr.rsnocrt
rrporHo3a yBeJrr{qr{Baercr Ao 2.7 , ayepotrHocrb yAaq-
Horo nporHo3a [o 0.86 npr.r [porHo3e 3eMJrerprce-
H u r i c M > 6 . 6 .

llolyueHHue or{eHKr{ e$$exrunHocrrr npeABecr-
Hr{Ka rro3BolqroT ucnoJrlb3oBaTb AaHHbIe na6lrogeuufi
3a ypoBHeM cxs. E1 Arq cpeAHecpoqHofo rporHo3r.r-
pOBaHLIfl CIIIJIbHbIX KaMTIaTCKI{X 3eMJleTpqcenlr1'il S
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I,13ME,HEHI,1q YPOBHfl BOtrbI

KOMrrJreKCe C lpyrr4Mr.r cel.rcuonporHocrrrqecKr,rMr{
trAHHbIMI,I.

4. CericrraoreHHbre Bapr{aqun ypoBHs BoAbI B cKB.
E1 cunxpoHl43r..rpoBaHbr c rr3MeHenvrMrr ocHoBHbIx
napaMerpoB pe)<r{Ma (ge6ur, reMneparypa Bo[bI,
KoHrleHTparlurr KoMrroHeHToB xr4MlrqecKofo cocTaBa
sogsl) r{crorrHr{KoB r{ caMor43JrutBaloxleficfl cxs. fK-1
craHqrrH lll{Haqeso no BpeMeHu rrporBJreHr.{r r{ IIo llx
CBfl 3II C KJIACCOM HAII6OJIEC CHJIbHbIX CEIICMI4IIECKI,IX

co6urufi.

flpeqnoraraercr, qro ocHoBHaq porb B o6pa3o-
BaHrrr4 KocelfcMr4qecKr{x aHoMa rvf4 ?Trlx Bo[onpoqB-
re'Jun lrprrHaAJre)Krrr pe3KnM u3MeHeHI4qM pe)KLIMa
ra3oBbrAeJreuux (eQQerr raenuQra) n pe:yrrrare
[llpoxo)qeHufl cencuvtqecKl4x BOJIH I,I BbI3BaHHbIX
HMr,l Ae$opuaquri BoAoBMeulanqnx nopoA.

Kopperaqur{ MHoroJrerullx u3MeHennIi yponru no-

Abr, Ae6r4Ta 14 rlrlpoxr{MrrqecKr{x napaMerpoB c Bapl{a-
rllrqMr.{ cericMr,rqecKorl aKTuBHocrr{ B npeAeJlax Boc-
roqnorl Karr.rqarxra olpeAeJreHHo cBI{AeTeJIr,cTByIoT o
cBrr3r.r cerlcMoreKToHuqecKoro [poqecca lr $opuupo-
BAHnfl pexr.rMa a3oTHo-MeTaHoBbrx MLIHepaJIbHbIx BoA
Koprxcro-ABaqHHcKofi ByJrKaHo-TeKToHHqecKorz Ae-
npeccnu.

Aorop BbrpilKaer 6laroqapHocrr IO.M. Xarxeefi-
I{Y 3A NPEAOCTABJICHHbIE MATEPI{AJIbI HA6I}OAEHUI1 HA

cxs. El s 1987-1994 rr. u roJre3Hble KoMMeHrapI{I{ K
nlrru, A.A. JLo6yuruuy, B.A. [po:HlrHy, C.T. Banec-
re, B.A. Illuporory u A.A. fyceny 3a rIJIoAorBopHbIe
Ar{cKyccuu, a TaK)Ke BceM coTpyAHlrKaM oTAeJIoB fr,rA-
poceficuororuu u feoQuruqecKux ua6ruogenuti
KOMCII fC PAH, npr4Hr{MaBur.rM yr{acrrle B rpoBe-
\eHurr Ha6rnAeHuft na cxs. El lr nepnu.rHor? o6pa-
6orxe traHHbrx.
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Variations of Water Level in Elizovskava-l Well.
Kamchatka Due to Large Earthquakes:

1987 -1998 0bservations
G. N. Kopylova

Kamchatkan Experimental and Methodical Seismological Department, Geophysical Seryice , Russian Academy of Sciences ,
P et ropav I ov sk- K amc hat skii, 683 006, Ru s sia

Results are discussed from processing of 1987-1998 water level observations in the deep (H = 665 m) Elizovskaya-
I well. The water level changes showed co-seismic and pre-seismic variations for earthquakes with magnitudes
o f  a t l eas t6 -Toccu r r i ngw i th in3T0kmd is tance .The re la t i onK>3 ,391gR +6 .22 (M>2 .5 l l gR  +0 .6 )g i ves
the parameters of the earthquakes (K is the logarithm of earthquake energy in Joules, R is hypocentral distance,
and M the magnitude) which have caused the water level changes. The co-seismic variations were in the shape
of level rises of 3.7 to 30 sm during 9 to 90 days following the earthquake. The earthquakes were mostly pre-
ceded by water level lowerings at rates of at least l3 mm of mercury column per 3 weeks during periods of a
few weeks to a few months. One exception is the December 5,1991 magnitude 7.9 Kronotskii earthquake,
which had been preceded by water level rises occurring during 5.5 months. The retrospective predictive value
of the precursor "rate of water level lowering of at least l3 mm per 3 weeks" is 2.7 for prediction of earthquakes
with M > 6.6 during a time span of three weeks. The time parameters of seismicity in the Kamchatka seismic
zone were correlated to long-term water level variations at El well. Earthquake-related changes in level were
simultaneous with changes in discharge and chemical gas-water parameters in springs and GK-l well at the
Pinachevo station (at a distance of 7 km) with regard to their time of occurrence and the relation to larger seis-
mic events. A hypothesis is suggested to explain long-term variations and well-expressed co-seismic anomalies
in these wells and springs.
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