YK 624.131:551.523.556.3

E. A. Yepkes, JOKTOD r'eoji.-MUH. HaYK, Ipodeccop

d. B. Meakounsan, kaugugaTt ¢pus.-MaT. HAyK, AOIEHT
Opecckuit HAIMOHAJAbHBIN yHUBepcureT umenu V. 1. Meunukosa,
Kadeapa MHKEHEePHOU Ire0JIOTUX U THAPOre0JIOTHH,

IITamnauckuit nep., 2, Omecca, 65058, Yxkpauna

OLIEHKA POAU GAKTOPOB ®OPMMPOBAHMS U PA3BUTUSA
OITOA3HEM OAECCKOTIO ITOBEPEKbBI

OmeneHa poab (QIYKTyaluu OTAEJbHBIX MIPUPOAHBIX (PAaKTOPOB — arTmocdep-
HBIX OCAJKOB M KOJIeOAHUS YPOBHS IMOA3EMHBIX BOJ — B OIOJI3HEBOM IIPOIECCE
Ha yuacTke OmeccKoro mobepe:xkbs JlaHykepoH — Apkaaus 3a mepuon ¢ 1954
mo 1969 rr. daykTyanmuu paccMaTpuBaeMbIX (DaKTOPOB M3YUYEHHI Ha (hoHe Ba-
puanun COJIHEUHOII aKTHUBHOCTU. BBIABJIEHBI OTAeJIbHbIE IIE€PUOAbI CI/IHXpOHHOfI
bayxTyanuu yKasaHHBIX (DAKTOPOB M CKOPOCTEl CMEI[eHUs PerepoB B Ipeesax
OIIOJI3HEBOT'O CKJIOHA M KOPEHHOT'O MAacCHUBa.

KiroueBsie cioBa: omosi3Hu, arMochepHble OCaAKM, MIOA3EMHBIE BOJbI, COJHEU-
Has aKTUBHOCTbH, QIYyKTyaInuu.

Bsenenue

Omosnsuu Omecckoro mobepeskba MPeACTaBIAIOT cO00# CIOMKHBINT MHOTO(MAK-
TOPHBIH MIPOIECC, U yCIieX OOPHOBI C HUMU BCEIleJI0 3aBUCUT OT TOTO, HACKOJIHKO
VUTEHBI IIPDM Ha3SHAYEHUU IIPOTHUBOOIIOJISHEBBIX MepOHpI/IHTI/Iﬁ 3aKOHOMEPHOCTHN
Pa3BUTUA OIIOJI3HEH U YCTaHOBJIEHBI OCHOBHEIE (bamopm, BBI3BABIIINE OIIOJI3EHBb
¥ TO/IEPIKUBAIOIIIE eT0 PA3BUTHE.

ITensro HacrosiIIel CTaThU ABJISETCS OLEHKA PO aTMOCHEPHBIX OCATKOB
¥ IOA3eMHBIX BOJ (Ha (oie (GIYKTyallmu COJHEUHON aKTHUBHOCTH) B Pa3BUTUU
OIIOJI3HEBOTO IIpoIiecca Ha yuacTke Omecckoro mobeperxba Jlamxepon — ApKa-
nusA 3a mepuofg ¢ 1954 mo 1969 rr.

B c¢BaA3u ¢ sTMM B HaAIlleM HCCIEOBAHUU IIPENYCMAaTPUBAJIOCH: 1) M3yUUTH
dbaykryanuu paccMarpuBaeMbIXx (PAKTOPOB M CKOPOCTEH CMEIeHUs Pemnepos,
PACIIOJIOMKEHHBIX B IIpe/ieiaX OM0J3HEBOI'0 CKJIOHA M KOPEHHOr0 MaccuBa; 2) Ko-
JJUYECTBEHHO W KAYE€CTBEHHO OI€EHUNTHh y4YacCTue€ BbIIIEYKa3aHHBIX q)aRTOpOB B
OII0JI3BHEBOM IIpOIlecce.

Ormos3eHb BCer/ja 00yCJIOBJIEH COBOKYITHOCTHIO PA3JINUYHBIX (haKTOPOB, U KaK-
IbIi1 (paKTOP MrpaeT CBOIO POJIb B OMOJIBHEBOM mpoitecce. OTmeTnM, 4TO HaKTo-
paMu OIIOJIBHEBOTO IIPOIECCa SABJSIOTCSA He TOJbKO J060e 06CTOSITeICTBO MJIN
mpoIecc, KOTOPhie IPUBOAAT K (GOPMUPOBAHUIO OIIOJI3HSA, HO U T€, KOTOPHIE BJIU-
AT HAa AUHAMUKY, MEeXaHU3M CMeIleHuil u aedopManmii IIopoJ CKJIOHA IIOCJIe
ocHOBHOTO cMmelrieHus. Ilogpasmesnernue GpaKTOPOB HA TJIaBHBIE W BTOPOCTEIEH-
HBIE JIOCTATOYHO YCJOBHO, T. K. B 3aBUCHMOCTHU OT CTAAUU U (has3hbl OIOJI3HEBOTO
IIpo1ecca, BBIIIOJHEHUA OTAECJBHBIX IIPOTHMBOOIIOJISBHEBBIX N 6epeI‘OSaI_T_II/ITHBIX
MepOUpUATHI, BKJIAL JI060T0 13 (haKTOPOB MOKeT m3MeHAThcA. Hanpumep, Ha
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ceBepo-3amagHoM mobepekbe UepHOTO MOPS OCHOBHBIM (haKTOpoM (popMUPOBA-
HUS OMOJI3Hel BhIAaBANBAHUA ABJISETCST adpasusi, HeraTUBHOE BIUSHIE KOTOPOIA
OBLTIO YCTPAHEHO B pe3yJbTaTe CTPOUTENbCTBA KOMILIEKCA ITPOTHBOOIIOJI3HEBBIX
U 0epero3aliuTHBIX COOPYKEHUH B IpefAesiaX 3HAUMTENbHON uacTu OmeccKoro
mobepe:kbsi. BmMecTe ¢ TeM, OMBIT SKCILIyaTalluXd IIPOTUBOOIOJIZHEBBIX COOPY-
JKeHUH TOKa3bIBaeT, UTO WX BLITTOJHEHWE He MPUBOAUT K IOJHOMY IIpeKparie-
HUIO AedopMaluii MOPOJ OIOJBHEBOTO CKJIOHA. OTO MOMKET OBITh 00YCJIOBJIEHO
HECKOJbKUMU T'PyHOIaMu OpuuuH u (paxkTopoB. OgHA M3 HUX — 5TO IPUUYUHBI
TEeXHOJOTMYECKOT0 ¥ TeXHUUYECKOT0 XapakTepa 1 BTOpas — IPUPOAHBIE, CPeAun
KOTOPBIX HamboJiee OLICTPO M3MEHAMOIKNECT BO BpeMeH — KOJUYEeCTBO aTMOC-
depHBIX 0CamKOB U YPOBEHb IIOJ3eMHBIX BOJ. BOJNBINTMHCTBO MccaemnoBaHui [1,
2, 3, 4] ykasbIBalOT Ha OTCYTCTBUME HEIIOCPEACTBEHHOM 3aBUCHUMOCTU MEXKIY
dopMupoBaHMEM OIMOJ3Hel BhimaBauBaHusa Ha OmeccKoM mobepekbe WM M3MeHe-
HUeM KJuMaThuYecKuX ycjoBuit. OfHaKo 9Tu M Apyrue mcciaenoBaHus [5] mos-
BOJIAIOT 3aKJIOYUTH, UTO aTMoc(pepHble OcaJKU, BETPOBOI U TeMIlepaTypPHBIN
PEeXUM BIMAIOT HA M3MEHUYMBOCTb YPOBHSA ITO3€MHBLIX BOJ M OMOCPEIOBAHHO HA
aKTHUBU3auio gedopMaIiuii mopo CKJIOHOB.

Barkmast posb TOA3eMHBIX BOJ B Pa3BUTHH OT0JI3He# Ha OmecckoM mobeperkbe
oTMeueHa B paborax [1, 2, 3, 5, 6]. Hanunune moa3eMHBIX BOJ MOYKET YBEJIUUYUTDH
caBuUTaloNue CUIbl (yBeJIUUeHre Beca IIOPoI, HosaBIeHne (GUIbTPAITMOHHBIX CHLII)
¥ YMEHBIIUTL IPOUYHOCTh MOPoA. Ilepuoguueckoe mpoMaunBaHNUe U BhIChIXaHUE
TMOKPOBHBIX 00pasoBammii, 00yCJIOBAMBAIOIEe ITUKJINYECKNE N3MEHEeHUsI UX yC-
TOWYUBOCTH, OMHOBPEMEHHO MOJYKET CIIOCOOCTBOBATL HEOOPATUMOMY IIPOIIECCY
BbIBeTpuBauuA. [loguepKHEM, UTO MHTEHCUBHOCTD OIOJI3HEBBLIX CMeIleHuil, Ha-
mpuMep, B JIECCOBUIHBIX ITOPOAAaX BO3PACTAET BMECTE C OCBOEHUEM TEePPUTOPHUii,
TJIaBHBIM 00pa3oM BCJIEACTBUE MOABeMa YPOBHSA UETBEPTHUUHOTO BOJOHOCHOTO
TOPMB0HTA, BHI3BAHHOTO TEXHOTEHHBLIM OOBOTHEHMEM ITPUOPOBOUYHOI YacTH ILja-
TO, KOTOpas Hambojiee UyBCTBUTEJbHA K M3MEHEHUSAM IIPUPOIHOHM OOCTaHOB-
Ku [7]. YBeauueHUe KOJMYECTBA OIOJ3HEH C POCTOM YPOBHS TPYHTOBBIX BO
00yCJIOBJIEHO BO3PACTAHMEM MOIIHOCTU OCJIa0JIeHHOI B0HBI, (popMupylomieics
B pe3yJbTaTe M3MEHEeHUSA HATPSIKEHHOTO COCTOAHUA U CHUMKEHUS ITPOYHOCTHU
JI€CCOBUAHBIX CYTJIUHKOB [7].

BoabpmiuacTBO (hakTOPOB (QOPMUPOBAHUA U aKTHUBU3AIUU OIOJ3HEI B3auMO-
CBA3AHBI U B3aUMOJEeHUCTBYIOT. TeM He MeHee, Pa3I0KeHNE KOMIIJIEKCHOTO Aelic-
TBUA (PAKTOPOB HA COCTABJIAIONINE 3JIEMEHTHI HEOOXOIMMO AJIA OIEeHKN UX POJIU
B OIIOJI3BHEBOM IIpoliecce.

PesyabraThl anaausa (pakTHUYECKOro MaTepuaJa

AHanus TaHHBIX MHOTOJIETHUX T'e0/ie3uUeCKUX HAOII0eHU TOKa3bIBaeT, UTO
IoCJie BBIMIOJHEHUSI IIPOTUBOOIIOJ3HEBBIX MEPOIPUATHH OIIOJI3HEBBIE CKJIOHBI
Opmecckoro mobepe:kbs MeIJIEHHO Ne)OPMUDPYIOTCA CO CKOPOCTHIO OT HECKOJb-
KHUX [0 OEeCSTKOB MUJIJIMMETDPOB B roj. B IesioM He3HAYUTeJIbHbIE BEJIUUYUHBI
OIIOJIBHEBBIX CMeIleHW# 1 JedopMaliuii MOTYT OKa3aThCA IIPEeAeJbHBIMU MAJIs
MHOTHX COOPYKeHHUil, YTO 00yCJIOBJIUBAET HEOOXOAUMOCTb PACCMOTPEHUS BOII-
POCOB AJUTEIBHOM YCTOMYMBOCTHU CKJIOHOB IO AeOPMHUPOBAHHOMY COCTOSHUIIO.
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B cuny HemocTaTouHOI paspaboTaHHOCTH 3(DHEKTUBHBIX AETEPMUHUPOBAHHBIX
METOZOB IIPOTHO3a OIOJI3HEBBIX CMEINeHWH ¥ KPUTEePHeB 3amaca IPOYHOCTH II0
nedopmanuam 0oJbIIOe 3HAUEHUE MMEeT aHAIN3 JaHHBIX MHOTOJIETHUX reojie-
3WYECKUX HaOJIOMeHUil 3a PeyKUMOM JeopMUPOBAHUA CKJIOHOB U (haKTOPOB,
KOTOpbIe HEIIOCPECTBEHHO MJIM KOCBEHHO MOTYT OKa3bIBaTh BIUSHUE HA YCTOMH-
YUBOCTH CKJIOHA.

B pamkax coBpeMeHHBIX IIPeJCTaBJIEHUU 5BOJIONNA U Pa3BUTHeE NPUPOLHBIX
MIPOIIECCOB PACCMATPUBAIOTCS B COCTaBe KOHITEMINIT, cpeau KOTOPhIX HauboJiee pa-
OIUOHAJBHBIMHU IIPEACTABJIAIOTCA I'eJIMOreOJMHAMNYECKEe MOJEJIN. CyH_[eCTBeHHBIM
aCIIEKTOM JaHHBIX MOJeJIell ABJIAETCA PUTMUYECKU (IIepUOAUUECKUIT) XapaKTep
MOCTYIJIGHUSI B T'€OCHCTEMY SHEPruu, BOBJIEKAEMOI B re0JIOTMYECKUI KPYyroBO-
POT M 3aTpaumBaeMOli Ha Pa3BUTHE U JBOJIIOIUIO ee IMOJCUCTEeM: IOTJIOIIeHWe U
TpaHchOPMAIUA COTHEUHONM SHEPTUU, BJIaroob0pOT, FTeOXUMUYECKUT KPYTroBOPOT,
MexaHuJYeCKue IepeMeIeHns BeIecTsa Mo/ AefiCTBUeM CUJIbI TSKEeCTH U AP.

Konebanus cosHeUHON AKTHBHOCTU BBI3LIBAIOT BO3MYIIEHUA MATHUTHOTO
mosig 3eMJu U MUPKYJIANUU aTMocdephbl, a uepes TMOCJIEAHIO0 BO3AEHCTBYIOT
Ha KJUMAT, THAPOJOTHUYeCcKUe mporecchl u T. A. KosebaHusi Kimmara BBI3bBI-
BAlOT UBMEHEHUS YPOBHS MOpeii, 03ep, BOAHOCTUA PeK, XxapaKTepa MOYB U JasKe
penseda. Kpome TOro, moAgHATHSA U OMYyCKAHUS 3€MHOU KOPBI BIEKYT 3a co00it
WU3MEHEHUA r'MJpOoreoJIOrn4yeCKux yCJIOBHfI, a B HEKOTOPBIX CIy4dYadX BBISBIBAIOT
MepecTPOMKY reoJIOTMUYeCKUX KOMILIEKCOB B I[eJI0M. B TO 'Ke BpeMsi OOJIBIITMHC-
TBO MPUPOJHBIX IIPOIECCOB CBABAHO C “MCTOUYHUKAMU MIEPUOJUYHOCTH’ OIOC-
PeI0BaHHO, MOITOMY MHOT000pas3ue CBA3el MeKAYy Pa3HBIMM KOMIIOHEHTaMU
TE€OCUCTEM IIPUBOAUT K ()OPMUPOBAHUIO CJIOYKHBIX WHTETPDATUBHBIX BPEMEHHBIX
TapMOHUK, 00pPa30BaHHBIX IIYTEM CJIOYKEHUA, NHTEP(HEPEHIITMOHHBIX U KOTEePeH-
IMOHHBIX fABJIEHUU B XO0Jle IlepepaclpefiejieHIs BHeNIHell sHepruu.

Tlepuoanueckoe yBIaKHEHWE TOPHBIX ITOPOJ MOYKET 3HAUUTEJIHHO OOJIbIIIE
BIUATH HA WHTEHCUBHOCTH AedOpMaIUu MOPOJ], YeM IOCTOSHHOE BOOHACKIIIe-
Hue. B mpoilecce MHOTOKPATHOTO ITMKJINYECKOTO YBJIAKHEHUS TOPHBIX ITOPO[
nedopmManuu HOCAT HEPABHOMEPHBIH XapaKTep, MOTYT COMPOBOYKAATHCS Uepe-
JIOBaHWEM IIE€PUOJOB YCKOPEHUS U 3aMelJeHusA. B CBA3U ¢ 9TUM MBI IPOAaHAJIU-
3UPOBAJIN TaHHBIE CKOPOCTEH cMeIlleHUA perepoB (puc. 1), PacIOSIOKEHHBIX B
mpefiesiax CKJIOHOB Ha yuacTKe mobepeskbs JlaHKepoH — ApKaaus, U U3YUUJIN
GIyKTyanum sTuUX Ke cKopocTedl (puc. 2) m KoaebaHUS yPOBHEH HOA3eMHBIX
Bog (puc. 3, 4).

Teonesnueckre HaOMIOfEHUA 34 TMEepPeMEIIeHNeM pPerepoB Ha OIO0JI3HEBBIX
ckyouHax Opmecckoro mobGepekbs ObLam HauaTbl OecCKOM OIOJIBHEBOU CTaHIIU-
eit B 1934 r., ogHaKO WX AJIUTEJIbHOCTH He mIpeBbimmana 2-3 jer. OTHOCUTEIHLHO
cucTeMaTUYecKue reo/iesanuecKre HaGMOAeHUA Ha mobepeskbe MpoBoAuancsh Ilpu-
yeprOoMoOpcKoit IICI ¢ 1954-1955 rr. mo 1969 r. Ha yuactke nmobepe:xkba Jlan-
JKepoH — ApKaaua ObLIN 3aJI0KeHBI 23 TeoZle3MUecKMUX CTBOPA, COCTOABINIUX U3
10-15 pemepoB, TO KOTOPBLIM OIPEAENANNCH BEPTUKAJbLHbIE 1 TOPU30OHTAILHEBIE
COCTaBJIAIOINIME CMeIlleHni. B mpefesrax KasKIOro CTBOpa pelephl ObLIN CTPYIIIN-
poBaHbl 110 MOPGOAMHAMUUECKUM 30HAM: ILJIATO, BEPXHSA, CPEAHAS U HUIKHAS
yacTu cKJoHa. JIJ1a Ka ot 3 Mop(oJruHAMUUECKUX 30H OIPE/eJIsINCh CPeHIe
BeJIMYMHBI CMEI[eHUI PerepoB 0 CTBOPY U CPeAHUEe M0 YUYaCTKY IMO0eperKbsi.
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Puc. 1. 'padukru pesynpTupylomux ckopocrei (V) cMelrieHUA perepoB y4acTKOB: Jlep-
MOHTOBCKUI caHaTopuii, uHCTUTYT uM. B. II. ®umarosa, canaropuii um. B. UkasmoBa u
TUAPOMETOOCEPBATOPUSA: @ — CPENHsSA YacThb CKJIOHA; 6 — HUIKHAA YacTh

Ha puc. 1 mpuBenensl rpadukyu pesyJbTUPYIOIUX cKopocteit (V) cmerre-
HUA PEIepoB AJs cpeqHed (HamboJsiee XapaKTepHOI) M HUKHEH YacT! CKJIOHOB
YYacTKOB ruapoMeTodcepBaTopus, JIepMOHTOBCKUI caHATOPUM — cTaauoH “I[u-
HaMo”, uH-T uM. PujaaToBa u caHaTopuii um. UYkamosa. Puc. 1 geMoHCTpUpPYyeT
IIPOCTPAHCTBEHHYIO OAHOPOAHOCTD IIPOIECCOB AedopManuy Ha CKJIOHAX YKas3aH-
HBIX YYaCTKOB HCCJEIYeMOIi TeppUTOPUM. YUUTHIBAS OOIIUHN MTWHAMUYECKUI
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xXapaKTep CMeIeHWil BO BpeMeHW Ha JAaHHBIX y4YacTKaX, Aajiee (IyKTyamuum
CKOpPOCTell CMeIllleHWs PerepoB PacCMaTPUBAINCH HAMU [JIs I[€JIOTO eTUHOTO
yuactka Jlamxepon — Apkaaus (puc. 2).
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Puc. 2. ®aykryanua pesyiabTUpyoomux ckopocreidt (V ) cmemeHus penepos (y4acTOK
Jlan:xepon — Apramus)

CiegyeT OTMETUTh, UTO IJIA BePXHEM YacTy CKJOHA M JJIA ILJIATO XapaKTep
pacmpeneeHnsI CKOPOCTEN CMeI[eHNsl PelepoB MMeeT TAKOM »Ke BUI, KaK IJIa
cpenHell M HUMKHEH J4acTy CKJIOHOB.

Yro KacaeTcsa OTKJIOHEHHM HEKOTOPBIX TOUEK Ha pHuc. 1, TO, KAK OTMEYaer
E. II. EmenbsanoBa [3], Y KasKJ0T0 OTAEIHHOTO OIOJ3HEBOTO CKJIOHA €T0 XapaK-
TEPUCTUKY MOTYT B OOJIBIIEH MJIN MEHBIIEH Mepe OTKJIOHATHCA OT MX CPESHUX
3HAUYEHUH, T. €. IPEACTABIAIT COOOM CIydYaiiHble BeJINUYMHBI, 4 3aKOHOMEPHOC-
TH OIIOJI3HEBBLIX IIPOIECCOB IIPOABJISIOT Ce0A KAK CTATHCTUYECKME 3aKOHOMeEp-
HOCTH.

IlJiA cpaBHUTEJIHLHOTO aHAJM3a MCIIOJb30BAHbBl JaHHBIE PEXKUMHBIX HAOII0Ie-
HUH 1o 16 HaOIIOLATeILHBIM CKBaXXKMHAM 3a mepuon ¢ 1954 mo 1969 rr.

1A BBIABJIEHUS IIPUYNHHO-CJIEACTBEHHBIX CBA3€H COMOCTABUJIMN 9TU JaHHBIE
C JAHHBIMMU, IIPEICTABIAIIIAMYA AHOMAJUM COJHEUYHOM AKTHUBHOCTH M ATMOC-
depubIX ocagkoB (puc. 5). Ha pucynxax 2—5 Bce BeJIWUYHHBI — CTaHIAPTHU-
3UpOBaHHLIE Oe3pasMepHble eIUHUILI, YKA3BIBAMOIVE Ha (PIYKTYaIUio IO OT-
HOIIEHWIO K CpeJHEeMY 3HAUEeHMI0. 3aMEeTHM, UTO HCCIAELYEeMBLI HaMM II€PUOJ
BpEeMEHM BKJIIOUAET IIUKJ COJHEUHON aKTHBHOCTH IIPOAOJIKHTENbHOCTRIO 10,5
aer. Ha puc. 5 aToT nuka orpakaerca Kak 10-merauii (1954-1964 rr.).

W3 puc. 3 BUAHO, UTO AJA UYETBEPTUUYHOIO BOJAOHOCHOI'O T'OPU30HTA YET-
KO BBIJeJNAI0TCA wuHTepBaabl Bpemenu (1955-1958 rr., 1958-1961 rr.,
1961-1965 rr., 1965-1968 rr.), Ipu KOTOPHIX CKOPOCTU KoJebaHUA YPOBHEHN
CHJIBHO BapPbUPYIOT.
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Puc. 3. ®aykryanusi cKopocTeil Kojie0aHus CPeAHErof0BOr0 YPOBHS YeTBEPTUYHOI'O BO-
JIOHOCHOT'O TOPM30HTA

IIlpuMmeuaHUe: TYHKTUDPHBIE JUHUKU OTHOCATCA K CKBA’KMHAM, HaXOAAIIWMMCS B 30HE
BIUSAHUA TPEHAYKHBIX COOPYKEeHUH
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Puc. 4. ®daykryanus cKopocTell KoaebaHUA CPeJHEeroJoBOro YPOBHS IIOHTHYECKOI'0 BO-
JIOHOCHOT'O TOPU30HTA
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Puc. 5. ®aykTyanusa coTHEUHO aKTUBHOCTU M aTMOC(HEPHBIX 0CaaKOB

BepoaTHo, Takoe pasinume B OHCIEPCHUU CKOpOCTel KojebaHUA ypPOBHEH
CBs3aHO Ju0GO0 C TOPUBOHTAIBHON (GUIBTPAIMOHHON HEOJLHOPOJHOCTHIO ITOPO.
uccenyemMoii Teppuropuu, JubG0 ¢ 0COOEHHOCTAMHN COBMECTHOT'O BO3AeiCTBUSA
pasiInvYHBbIX (paKTOPOB.

Yro KacaeTcs MOHTHUYECKOTO BOJOHOCHOTO ropmsoHTa (puc. 4), TO 3[Iech
MaAKCHUMYMBbI TaKMe€ BBIOEJIIAIOTCA B T€ I'OAbl, KOTOPBIE€ BBIPAMKEHBI OJISA YE€TBEP-
TUYHOTO BOJOHOCHOI'O TOPW30HTA, XOTS TYT WHTEPBaJAbl (QIYKTYyalluu CKOPO-
cTeil KosmebaHUS ypoBHell HECKOJbKO pasuble. Hampumep, 37ech B OTJIUYHE OT
YeTBEPTUYHOI'O BOJOHOCHOI'O T'OPM30HTAaA, TPYAHO YETKO BBIACJIUTH HNHTEPBAJ
1958-1961 rr.

AHanmus JaHHBIX COJTHEYHOUM aKTUBHOCTU U aTMOC(HEPHBIX OCATKOB IIOKAa3bI-
BaeT, YTO uX QIYKTyalusa TOKe IIPOUCXOAUT B YKA3aHHBIX MHTepBaiax (puc. 5).
Ha puc. 5 atu maTepBassr (1955-1958 rr., 1958-1961 rr., 1961-1965 rr.,
1965-1968 rT.) 4eTKO OTAENAIOTCS APYT OT APYyTra C Pe3KUMU BapUaIllUAMU COJI-
HEYHON aKTUBHOCTH M aTMOC(EPHBIX OCATKOB.

CpaBHeHMe KPUBBIX QIYKTyalluu CKOPOCTEl KoJiebaHWs CPEeJHEroJOBBIX
YPOBHENl UYEeTBEPTUYHOTO BOJOHOCHOTO TOpu3oHTa (puc. 3) ¢ QIYKTyanmuaMu
CKOpOCTeii cMeIlleHUsa pemepoB (puc. 2) B IpeAesiaX CKJIOHA MMOKa3LIBAET, UTO
baykTyanuu CKOpocTeil CMeIeHusT TOKe IMPOUCXOJSAT B 3TUX JKe MHTepPBaJIaX.
31ech HECOBITafleHNEe NMEeeT MEeCTO TOJLKO JJIsI IJIaTO, OJHAKO BapUaIlluu CKOPO-
cTell CMeIeHus AJIA IJIaTO COBIAZaioT ¢ QIYKTyaluaMu aTMOC(epHBIX 0CafKOB
(puc. 5). Takske ciegyeT OTMETHUTH, YTO IPU COIOCTABJIEHUU XaPAKTEPUCTUK
paccMaTpuBaeMbIX IIPDOIECCOB MBI HE€ BBIABUJIN TAKHUX ABHO BBIPDAKEHHBIX II€-
PUO/IOB BPEMEHU COTJIACOBAHHOTO MPOTEKAHMS 3TUX IPOIECCOB, KAK 3TO MMEeT
MEeCTO IIPU COIIOCTABJEHUM UX (PIYKTyaruu.
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Taxkum o6pasoM, aHaJIM3 HAHHBIX MMO3BOJSAET MPEAIOJOMKUTh, UTO QIYKTYya-
U CKOPOCTEeHN KojebaHUA YPOBHEH IMOA3EMHBIX BOA M aTMOC(HEPHBIX OCATKOB
WTPAIOT OMpeAeJeHHYIO POJib B medopmMariuu CKJIOHOB. Ilepmon GayKTyaruu
9TUX CKOPOCTEH COBHaZaeT C IMepUOAOM aHOMAaJUil cOMHeuHOI akTuBHOCTH. C
AaHOMAJIUSIMU COJTHEUHOM aKTHUBHOCTH medopMaliud CKJIOHA CBA3aHA OIIOCPemo-
BaHHO. CoBMecTHOe BO3AeicTBUE (PIYKTyalluu 9THUX (PAaKTOPOB yCTaHABJIWBAET
TPaHUIBl PUTMHUUECKOTO XapakTepa medopMaliuy CKJIOHOB U ONIpeHesseT WH-
TeHCUBHOCTD AedopManuu.

ITokasanubie Ha puc. 2 u 3 HeOOJbIINE AMILIUTYALI BapUalluU CKOPOCTEH
nedopmalnuu CKJIOHOB M KojebaHuUs ypoBHeil B mepmon ¢ 1965 mo 1968 rr.
00yCJIOBJI€HBI TIPOBEAEHUEM Ha HCCJAEIYeMON TEePPUTOPUM IIPOTHBOOIIOJI3HEBBIX
MepPOIPUATUH. 3Hech 0COOeHHO BayKHO 3aMETUTD, UTO 34 9TOT IEPUOJ C YMEHb-
IIeHueM aMIIJIMTYyAbl Bapraliun ypOBHeﬁ IIPONCXOANJIO YMEHbIIIE€HNE aMIIJINUTY -
Abl Bapualuy CMEIEeHUA PelnepoB, YTO CBUAETEJILCTBYET O HEIIOCPEeACTBEHHOM
BINAHUU Ha MedopMaInio CKJIOHOB BapHAIlUM CKOPOCTEH KojJebaHUs ypOoBHeI
IIOOA3€MHBIX BOJ.

Komeuno, HesHauMTeIbHBIN TepPUOA HAOJIIOMeHUI 3a OIOJ3HEBBIMHU IIPOITEC-
caMy IIOKa He IIO3BOJISET IPOBECTH HA OCHOBAHUM STUX NAHHBIX HaIEKHBIN
aHaJIN3 KOPPENANNOHHBLIX CBA3EM M PUTMUKU COJTHEUHOM aKTHUBHOCTH, aTMOC-
(epHBIX 0CamKOB U APYTUX (PAaKTOPOB, OJHAKO IIPEABAPUTEIHHO MOMKHO IPEIIIO-
JIOXKUTh HAJWUMe B3aMMOCBS3H OIOJIZHEHM, KoJleOaHWsa YPOBHEHN MOA3eMHBIX BOJ,
aTMoc(epHBIX 0CaJKOB U COJHEUHOU aKTUBHOCTU. IIpuueM AMHaAMUKaA OIOJI3He-
BOM aKTMBHOCTH Ha OTAEJbHBLIX OTPe3Kax BpeMeHU IIPOCJIeKUBAETCA B MPOTHU-
Bo(hase ¢ COJTHEUHOM.

KonuuecTBeHHasA oIleHKa POJIM BapHalliM paccMaTpuBaeMbIX (aKTOPOB B
nedopmalnuy CKJIOHOB OblJIa HaAMHU IIPOBeleHa ¢ IMOMOIIbIO BECOBBIX K0ahduIm-
eHTOB (0), KOTOpPbIe KOJIMUECTBEHHO XapaKTepU3YIOT CTeIIeHb BIAUAHUSI TaHHOTO
daxTopa He BOOOIIE, a TOJLKO IJIs KOHKPETHOTO Psafa HaOJIIOmeHu.

BecoBbie Koa(duiineHTHI (0) BEIPAKAIOTCA B MOJAX €TUHUIILI U BBIUYUCISIIOT-
cdA o caenyloleit hopmyae:

o =S _ (1)

i
i n ’
2
i=1

rae Gf — JUCTiepCus 3HAUEHU i-0T0 aKTOopa, O, — K0a(D(OUIMEHT BECOMOCTH i-
Toro ¢axTopa, 0 < o, < 1. B pacdyerax cymma o, IPUHUMAETCA 38 AWHUILY, T. €.

n

Do, =1. (2)

i=1
B ocuoBe gopmyanl (1) HAXOAUTCSA MPOCTOM IIPUHIIUI: 0ojiee BIAUATEILHBIE
haKTOPHI HOMKHBI UMETh OOJIBIITYI0 JUCHEPCUIO0, T. €. UeM OOJIbIlle JUCHepPCUs,
TeM 0oJIbIIle Bec.
Havu ObLIM BBIYMCJIEHBI BeCOBBIE KO3()(PUIIMEHTHI O/ YKA3aHHBIX BEIIIE
daxTopoB 3a KaxkAbIi rog ¢ 1954 r. mo 1969 r. PesyabTaThl 06paboTKY JAHHBIX
IpUBeNeHb HA PUCYHKax 6 u 7.
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Puc. 6. IIporeHTHOE COOTHOIIIEHNE BECOB aTMOCHEPHBIX OCAAKOB W YPOBHSA UETBEPTUU-
HOTO BOJOHOCHOT'O T'OPM30HTA CKBa’KWHBI HAXOOATCS: a) B 30HE BIUAHUA IPEHAKHBIX
COOpY2KeHUIi; 0) BHE 30HBI BIUAHUA JPEHAKHBIX COOPYKEHUH
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Puc. 7. HpOHeHTHOE COOTHOIIIEHNEe BECOB aTMOC(l)epHLIX OCagKOB 1 YPOBHSA IIOHTUYECKO-
I'0O BOOOHOCHOI'O 'OPMU30HTAa

OTHOCHTE/JIbHOE KOJHNUYECTBEHHOE 3HAUYEHUE OTAEJIbHBIX (PAKTOPOB Pa3IMYHO
He TOJIBKO B PA3HBIX IIPHUPOAHBIX YC/JIOBUAX MW AJIA PA3HBbIX THUIIOB OHOJIBHefI, HO
Iake IJIs OJHOTO W TOTO sKe CKJIOHA OHO MOMKeT OBLITh Pas3JIUYHBIM Ha PasHBIX
craguax ero passutus. CKasamHoe AEeMOHCTPUPYIOT puc. 6 um 7, M3 KOTOPBIX
BHUJHO, UTO B pasHble IOAbl paccMaTpuBaeMble (PAKTOPBHI MMEIOT PA3IUYHYIO
3HaumMocThb. Hampumep, B 1955, 1958, 1961, 1963 u 1965 rogax (puc. 6) ox-
HO3HAUYHO JOMUHKPYET Bec aTMoc(epHBIX ocagkoB, B 1956, 1960, 1964, 1968
rogax — BecC IIOJ3e€MHBLIX BOJ. B HeKoTOpbIe rogel 06a (paxTopa MMEIOT OAMHA-
KOBBIY BeC (TOYKHW Ha JIMHWH O /0 = 1 WIu pacmosoKeHHble OJMKe K 9TOu
JuHUU, puc. 6, 7), UTO yKasbIBaeT Ha OJMHAKOBBIN XapaKTep BapbUPOBAHUA
CKOpocTeli KoJjiebaHUA ypPOBHEH BOJOHOCHBIX TOPH30HTOB 1M M3MEHEHUS KOJIM-
yecTBa aTMOC(EPHBIX OCAJKOB.

WssectHo [1, 2], uTo 3a MccaeayeMblil mepHUo HA U3YyUaeMOM YUaCTKe OII0JI3-
Hu uMesu Mecto B 1946 r. (yuacTok — ruapomerobecepBaTopus), 1953 r. (Jlep-
MOHTOBCKUI caHaTopuii — craguoH “Iuuamo”), 1960 r. (ua-T uMm. Puiarosa) u
1963 r. (carmaTopuit mm. UkaoBa; cTagusi OCHOBHOTO cMmerieHnusa). Comocrasie-
HHe KPUBBIX Ha pPUC. 6, 7 ¢ KpUBLIMHU (PIYKTYAIIUU CKOPOCTEell CMeIleHUs pelle-
poB (puc. 2), MOKas3bIBaeT, YTO B BOBHUKHOBEeHUH Om0JI3HA B 1960 roxy 6osbire
noBaAuAIr (QIAYKTyallnyd ypPOBHEN IIOA3eMHBIX BOI, a B 1963 r. — aHoMaunu
aTMOC(EPHBIX 0CATKOB.

Takum 00pa3oM, CTAaTUCTUYECKUIN aHAJNM3 AAHHBIX ITOKAa3aJ BBICOKOE COB-
majeHre JUHAMHUKHI OIIOJI3HEIl ¢ BapualusiMU CKOPOCTeil KoJiebaHuSA ypPOBHEM
IMO3eMHBIX BOJ, KOJUYECTBA aTMOC(HEPHBIX OCAIKOB U COJHEYHON aKTUBHOCTH.
IIpruem, IpM MCHOIBL30BAHHOM THIE CTATHUCTHYECKOTO (pmiabTpa okoso 45 %
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IUCIIEPCUM CKOPOCTEl CKJIOHOBBIX IIPOIIECCOB B MAHHOM CJIydae OIIPeIesIsieTCs
bayxkryanuaMu KoJie0aHWs YPOBHEN MOA3EeMHBIX BOX, 45 % — aTmMochepHBIX
ocankoB u 10 % ompenessieTcsa COJIHEYHON aKTUBHOCTBIO. ITO CBUIETEILCTBYET
0 TOM, UTO MaJible (MIYKTYyaIlluy TAKOrO IVIO0AJBHOrO M MOIIHOIO (pakTopa Kak
COJIHEUHASI aKTUBHOCTH MOT'YT IIOPOMKAATH OOJIBIIINE CJIENCTBUSA, KOTOPBIE OyayT
OIIPee/IAThL HAaIPaBJIeHNe Pa3BUTUSA IIPOIlecca.

st BBIABICHWS 3aKOHOMEPHOCTEH pacIipeesieHns BeCOB PACCMOTPEHHBIX
daxTopoB B medopmanuu cKJIOHOB OmecCKOro modepeskbsi, YTO MOMKET CBII'PATh
BaXXHYIO POJIb B IIPOTHO3MPOBAHUM OIOJI3HEHN, HeOOXOAMMO IPOAHAIN3UPOBATH
GONBITNHM 00bEeM JAaHHBIX IO JeOopPMAIlUy CKJIOHOB.
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OIIIHKA POJII ®AKTOPIB ®OPMYBAHHSA TA PO3BUTRY 3CYBIB
OJECBROI'O Y3BEPEHEA

Pe3srome

Ominena poJsb QIAYKTyaIlii okpeMux MPUPOSHUX YMHHUKIB — aTMoc()epHUX OmafmiB i
KOJIMBAHHSA PiBHSA MiIBeMHUX BOJA — Y 3CYBHOMY mpolieci Ha ginanIiii OnechbKoro ysoepex-
KA Jlamkepon — Apkagia 3a mepiox 3 1954 mo 1969 pp. @aykryarii jaHnX YMHHUKIB
BUBYeHI Ha (poHi Bapialii COHAYHOI aKTUBHOCTI.

Busasisieni okpemi nepionm cuHXpoOHHOI (uykTyaril BKasaHMX YMHHUKIB i IIBUAKOC-
Tell 3CYyBY pellepiB y MerKaxX 3CYBHOI'O CXUJY i KOPiHHOTO MacUBY.

KarouoBi caoBa: 3cyBu, aTmochepHi omagu, migseMHi BoAM, COHSYHA AKTUBHICTD,
dbryrryamii.

E. A. Cherkez, D. V. Melkonyan

Mechnikov Odessa National University,

Department of Engineering geology and Hydrogeology,
Shampansky per., 2, Odessa, 65058, Ukraine

VALUATION OF FORMATION AND DEVELOPMENT FACTORS
OF THE ODESSA COAST LANDSLIDE

Summary

The role of rainfall and groundwater level fluctuations in landslide activation on
the Odessa coast Lanzheron — Arkadia over the period 1954-1969 was assessed. Fluc-
tuations of the considered factors are studied against the background of solar activity
variation.

The separate periods of synchronous fluctuation of the indicated factors and dis-
placement velocities of benchmarks within the landslide and bedrock limits are re-
vealed.

Key words: landslides, rainfall, groundwater, solar activity, fluctuations.
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