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JAnnamuka cyma v ypoBHst UepHoro mopst B XX u XXI
CTOJICTUAX

O O. P Andpuanosa’, P. P Benesuu',[B. Ileiiues’, M. H. Cxkuna', 2017

TV “Ornenenue runpoaxycriku Mucturyra reodgusnkn HAH Ykpaussr”,
Opnecca, YkpanHa

2UucTutyT oKeaHoNIOruK Bonrapckoii akagemun Hayk, Bapna, Bonrapus

[Moctynuna 10 anpens 2017 .

JuHamiky piBHS Ta cymni Ha y30epesxxi HopHOMOPCHEKOTO PerioHy AOCIIIKEHO 3a CepeIHbOPId-
HUMH JaHUMH 11010 piBHA Mops Ha 10 ctanmisx 3 1874 mo 2015 p. 3araibpHor0 3aKOHOMIPHOIO 0C00-
JIMBICTIO 9acOBOI MIHJIMBOCTI MIXPIYHUX KONWBaHb piBHA YopHOTO MOps Oyino TOMiHYBaHHS XBHJIE-
Mo1iIGHOTO 3POCTAHHS PiBHS 3 €TallaMH Pi3HOI IHTEHCHBHOCTI. 3a JJOMOMOTOI0 METOJTy BOJHOTO HiBe-
JIFOBaHHS PO3PaXOBAHO BEIMYMHY Ta IHTEHCUBHICTh MIKPIYHUX TEKTOHIYHUX 3CYBiB MPUOEPEKHOT Cy-
i YopHoro Mops 3a 3rafanuii mepioa. IlokaszaHo, o HepiBHOMIpPHE OITyCKaHHS MPUOEpexHOI cymIi
€ J3epKaJbHUM BiTOOpa)KEeHHSAM TaKOrO CaMOTo 3pOCTaHHS piBHA Mops. IIpm mpomy mpomecH, mo
BiIOYBaIOTHCS Y MEXKax MPUOEpPEkKHOI CyIni Ta Ha JTHI MOPSI, BU3HAYAIOTh BJIACHI KOJUBAHHS PiBHS
Mop4.

JloBrouacHa MiHJIMBICTh KOJIMBaHb PiBHS MOPS HA CTaHIIAX C TPHUBAIIMMU crocTepeskeHHIMHA (140
pokiB) Mana taki eranu: 1875—1925 pp. — ciabke 3HWKEHHS piBHS MOPs 3 iHTeHCHBHICTIO Bij— 0,02 10
— 0,16 cm/pik; 1926—1965 pp. — inTeHCHBHE 3pocTanHs piBHA Mops (+ 0,30 cM/pik); 1966—1995 pp.
— 3pPOCTaHHSA 3 MEHIIOI0 iHTeHCcHBHICTIO (+ 0,20 cM/pik); 1996—2015 pp. — 3HIDKEHHS piBHA 3 IHTCH-
cuBHicTIO — 0,09 cM/pik. Ha KOpOTKOYaCHUX CTAHIIISIX €Talu TaKOXK CHHXPOHI30BaH1 B OCTaHHI JeCITH-
nitTa. CTifiKe OITyCKaHHS CepeHbOPITHIX BUCOT piBHA MOpsi B 1996—2015 pp. ycTaHOBIIGHO Ha ceMH
3 IeCATH IPOaHaNi30BaHMX CTaHIIIH, a Ha IHITNX TPHOX CTAHIIAX BH3HAUCHO TCHJCHIIIO 3HIKCHHST
IHTEHCHBHOCTI POCTY piBHSI.

BusiBiieHO KOpoTKOUacHi Ta pi3Ki “CIiecKw” piBHSA y CepeIHbOPIYHNX PANax i MOMiOHI “TipoBamm”
ITHa B OOYHCIIEHUX psmax omyckaHHs cymi. L{i 30ypeHHs crocTepiranm Maibke CHHXPOHHO Ha BCIiX
CTaHILIsIX, MAJIM KBa3iAeCATUPIYHY MEPIOANYHICTD, TPUBAICTH UKLy 3—4 pokH (iHOI1 10 5 pOKiB) Ta
amrmtitymy 1o 10—17 cMm (3a3Buuaii 12 cm). [Homi “crutecku” piBHA (SIK 1 “TipoBaiii’” JHA) CIIOCTEpiranu
mapamu.

KurouoBi ciioBa: piBeHb MOPsI, KOTUBAHHSI CyIlli, CEPEIHBOPIUHI JaHi, METOJ BOJHOTO HiBEIIOBAH-
Hi, y30epexcks YopHOro Mops.

BBeaenne. Bo3pocuimii HHTEpEC K peruoHalib-
HBIM TIPOSIBJICHHUSIM TTIO0ATBHBIX KIMMATHYECKUX
W3MEHEHHH OTpeieNsieTcss HE0OXOIMMOCTBIO OLIeH-
KM COCTOSIHUS MPHOPEKHBIX PaiOHOB, KOTOPHIE
MIPEICTABIISIOT COOON KaTEeTOPHIO TPUPOTHBIX KOH-
TaKTHBIX 30H: C OJJTHOM CTOPOHBI — CyIlIa, C JIpY-
rol — JHO U cJIOM BoAbl MOpel u okeaHoB. Ha-
cTosAmas paboTa SBISETCS MPOJTODKEHUEM H Pas-
BHUTHEM TIPOBEACHHBIX paHee NccleqoBaHni [ AH-
IpraHoBa U Ap., 2005, 2007], moCBSIIEHHBIX JUHA-
MUKE CYIIH 1 YpOBHs MOps O1eCCKOTO pernoHa u
BCETO 3aMaJHOro Modepexns UepHoro Mops C uc-
MTOJIb30BAHMEM METOa BOJHOTO HUBEINPOBAHUS
[3ennH, 1961]. UccrenoBanus ObUTH TPOIOTKEHBI
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1o 2015 r., mOCKONIBKY B MPEABLAYIINX padoTax
[Angpuanosa u ap., 2005, 2007] aHaM3 JaHHBIX U
pe3yibTaroB pacuera Obul 3aBepieH 1996 r. bo-
Jiee MopoOHO TaHa OIIeHKa MHTEHCHUBHOCTH KOJie-
OaHMii ypOBHS M COCTOSHUS IPUOPEKHON CYIITH B
paiioHax aHAIM3UPYEMBIX CTAHIIUH U €€ €KETOTHOU
W3MEHYMBOCTH, IPOBE/ICHA HEOObIIast KOPPEKLHS
crannun “CeBacToIoNb”’, UCIIOIB3yeMoi B pabo-
T€ B KAUECTBE PEIEPHOM.

MarepuaJjibl 1 METOABI HCCJIeA0BaHUs. [[is
OLICHOK MHTEHCHBHOCTH POCTa MJIU ONYCKaHHUS
YPOBHS MODSI, a TakKe KOJIeOaHUH MPUOpeKHON
CYLIM BJOJIb 3aI1aAHOTO [00epexbsl YepHOro MOpS
OBUIN PACCMOTPEHBI PAIBI CPEAHETOAOBBIX BBICOT
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YpPOBHS Ha IIECTH YKPAUHCKUX CTaHIUAX: ‘‘Buixo-
Bo”, “Unbnuesck”, “Opecca-opt”, “Ilopt FOx-
HEIH”, “OuakoB” 1 “CeBacTonoib” (4aCTHIHO KaK
penep ), Ha ABYX CTAHIMAX PyMBIHCKOTO mobepe-
xbsi: “Koncranma” u “CynuHa” ¥ IByX CTaHIIH-
six Oonrapckoro nodepexbs “Byprac” n “Bapna”
(Tabm. 1). JlomOIHUTENBHO K aHATN3y ObLIa MpH-
BieueHa taxke cT. “Tlotu” (Ipy3ust), pactonoxeH-
Hasl Ha F0T0-BOCTOYHOM 1To0Oepeskbe UepHoro Mopst
n xapakrepusyromascs [Karamnor ..., 1990] nan-
Oosiee akTHBHBIM B UepHOM MOpe JIOKaIbHBIM OCe-
JlaHueM pUOpexHOH cymm (1Ha). McxomHsiMu qaH-
HBIMH IS TIPOBEJCHUST HEOOXOAMMBIX PacyeToB
MOCITYKHJIH PSIABI CPETHETOIOBBIX BBICOT YPOBHS
UepHOro MOps Ha YKa3aHHBIX CTAHIMSX C Hadasa
repro/ia HaOJIOCHUI Ha KakIoH 13 Hux 10 2015 .

Ilo yxkpanHCKUM CTaHIMSAM JaHHBIE HAOIOE-
HUI1 ObLIH BEIOPAaHBI U3 OIYOJIMKOBaHHOTO KaTajo-
ra [Karamor ..., 1990] no 1985 r., 31eKTpOHHOTO Ka-
TajoraMopckoro oraena Yepl MU (1986—2005 rr.),
Onecckoli TUIPOMETEOPOIOTHYECKOM 00CepBaTo-
pun (20062015 rT.). Marepransl ypoBEeHHBIX Ha-
Onronenuii Ha ct. “‘byprac”u “Bapna”(1928—2008 rr.)
Obutn epenansl MHCTUTYTOM OKeaHosioruu boi-
rapCcKoi aKkaJeMUU HayK.

Psaapl cpeqHEerogoBBIX BBICOT YPOBHS MOPS
crannuii “Koncranna” (Pymerams, 1933—2008 1)
u “Ilotu” (I'py3us, 1874—2015 1) B3STHI C caii-
ta http://www.psmsl.org/. Matepuaisl cpegHero-
JIOBBIX BBICOT YpOBHs Mops 110 cT. “Cynuna” (Py-
MbrHES 1900—2015 rr.) OBITH CHATHI C TpaduKa,
npuBeneHHoro B pabote [ Bondar, 1989] u momon-
Hensl 110 2015 . Hegocrarorue marepuansi 3a 2009—
2015 TT. 1O pyMBIHCKHM ¥ OOITapPCKUM CTAHIUSAM
MOJTY4EHBI ITyTeM OCPEIHEHHMS IO TOJIaM apXHUBHBIX
JaHHBIX W3 €XEIHEBHBIX TMAPOCHHONTHYECKUX
KapT, BbIITyCKaeMbIX I 'mapomeruenTpoM YepHoro
u AzoBckoro mopeit (1. Onmecca).

J11g orieHOK KosteOaHmid MpUOPEKHOM CyIIH Ha
nobepexbsix YUepHOro MOpPS ¢ MMOMOIIBI0 METOIa
BOJHOTO HUBEJIMPOBAHMS B KaueCTBE PEINEpPHOM
CTaHIINH, KaK U B paboTax [ AHapraHoBa u Jip., 2005,
2007], ucioap3oBanuch HabmoneHus Ha cT. “Ce-
BacTomnois”’. CyTh 3TOTO METO/Ia COCTOUT B CPAB-
HEHWH KoJIeOaHUI YPOBHS MOPSI B IByX TYHKTaX U
OIIpeIENICHNH MPEBBIILICHUH MEXK Ty HYJISIMU X YpO-
BEHHBIX TTOCTOB. [IpH 3TOM OIMH M3 TYHKTOB JI0JI-
EH OBITh OCHOBHBIM WJIM PENEPHBIM,, KOJIeOaAHHS
B HEM, CBSI3aHHBIE C TEKTOHUYECKUMU JIBUKCHUSI-
MU CYIIH, JOJDKHBI OTCYTCTBOBATb.
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Pe3yabTaThl Hccief0BaHU M X AHAJIH3.
OnenuBas KoyebaHus ypoBHS MOps Ha cT. “Onec-
ca-ropt”’ 3a iepuox Habmronenwii ¢ 1875 mo 2015,
T.€. 3a 141 ron, MO)XHO OTMETHUTB, YTO 32 ITO Bpe-
Ms1 OH, BOITHOOOPA3HO U3MEHSISICh, BO3POC Ha 65 cM,
WHTEHCUBHOCTh pocTta coctaBmia 0,46 cMm/rox, a
BBIUHCIICHHAS TPEHI0Bast THTEHCUBHOCTH —0,42 cM/
roxa (cM. Tabi. 1). BomHOOOpa3HbIil pocT YpOBHS
Mops Ha cT. “Opnecca-niopt” (puc. 1) HaOmomancs
JuuIb 10 cepeaussl 1990-x rogos, mocie yero Ha-

500
490 a
480
470
460
450

510
500
490
480
470
460
450
440
430

70

730
690

650

610 [

1880
1890 ]
1900
1910
1920 ]
1930
1940
1950 ]
1960 1
1970
19807 ro =
1990 ]
2000
2100

Puc. 1. BpeMeHHOI1 X0z CpeIHErooBbIX (/) U CIVaXeH-
HBIX 5-IETHUM ocpefHeHHeM (2) BBICOT YPOBHS MOpPS Ha
craHiusAx YepHOro Mops 3a MEPHOA HAOMIOASHU: a —
Cesacronoib; 6 — OuakoB; 6 — FOxHbIit; 2 — Onmecca-
nopt; 7 — Wnbnyesck; e — BunkoBo; oic — Cynuna; 3 —
Koncranna; u — Bapna; x — byprac; 7 — Ilotu.
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YaJ MeJJIEHHO, HO TIO-TIPeXHEMY BOJIHOOOpa3Ho,
OITYCKaThCs 0 KOHIA TIeproia HaOmroaeHui (10
2015 1), m 91O OIyCcKaHue cocTaBmiio 12 cMm. Bmec-
TE C TeM, BBIYHCIIEHHOE TPEHI0BOE OITyCKaHUE YPOB-
Hs 3a 9T0T ke mepuox (1995—2015 rr.) — Bce-
0 JIUIIB 5 cM. AHAJIN3 POCTa YPOBHS MOPS HA CT.
“Omnecca-mopt” 3a MeproJl ¢ Hayasia HabIroeHIi
u g0 cepeaunsl 1990-x rooB mokasai, 4To U B
3TOT NEPHO/JI OH TaKKe He ObUT paBHOMEPHBIM, a
XapaKTepU30BaJICA JIByMs 3TallaMu C Pa3iInIHbIM
XapaKTepoM MHTEHCUBHOCTH pocTa: ¢ 1875 . u 10
cepeauHbl 60-X TOJ0B HHTEHCUBHOCTH POCTa YPOB-
Hs IO TpeHy Oblta paBHa 0,55 cMm/rof, a ¢ cepe-
IuHbl 60-X 1 7o cepeaunsl 90-X TOJOB — BCETO
stk 0,28 cm/rog. Cieyer OTMETHTD, YTO B pac-
CMOTpEeHHOM 141-J1eTHEM BPEMEHHOM PSITY Cpell-
HETOJOBBIX BBICOT YPOBHS Mops Ha cT. “Onecca-
nopt” 3a 1875—2015 rr. Ob1110 BBIsIBIICHO 14 City-
yaeB pe3kux “BerieckoB” (Tab. 2). Oru HaOImo-
namick B 1881, 1888, 1897,1915—1919, 1941, 1955—
1958, 1966—1970, 1981, 1988, 1996, 2010 rT., uto
CBHUIETENBCTBYET O KBAa3UACCATHICTHEM LIUKIIC UX
noBTopsieMocTd. Ha Bcex paccMOTpEeHHBIX Janee
CTaHIWISIX pe3KHUe “BCIUIECKU’ YPOBHS MOPS HaOITIO-
JIAJTUCH B 9TH K€ TOJIbI MJIM MMEJIH CIBUT He OoJiee
yeM Ha 1—2 roga. [lpu s3ToM KakapIit “Berieck”
YPOBHS y>Ke HeceT B ceOe ABa dTara: oAbeM ypoB-
HS Tiepe] “BCIIECKOM ™ U OITyCKaHHUe IOCye HEero.

O1eHKH BeIMYMHBI 1 HHTCHCUBHOCTH OITyCKa-
HUS PUOPESKHOH cyIH Ha cT. “Onmecca-opt” 3a
niepuon Habmoaeruii ¢ 1875 mo 2015 . (puc. 2) no-
JIy4eHbI TyTEM PacyeToB C MCIIOJIb30BAaHUEM Me-
TOJIa BOJTHOTO HUBEIMPOBaHUS (KaK Pa3HOCTh YPOB-
HEH MeXTy periepoM 1 aHAITM3UPYEMOU CTaHITHEH ).
YcTaHOBJICHO, UTO B 00IIIEM Oy CKaHHE COCTABUIIO
npumepHo 50 cM, nHTeHCUBHOCTH — 0,35 cM /Tox
(TpeHaoBasi HHTEHCHBHOCTh UMeJia TaKyIo JKe Be-
muunny ~ 0,35 cm/roxa) (cMm. tadu. 1). Ilpu sTom
YETKO MIPOCIICKUBAIIOCH J1Ba ITAIlA C PA3TMYHON HH-
TEHCHUBHOCTBIO OITyCKaHM CYIIH Ha CT. “Ogecca-
nopt” ¢ 187510 1962 . uc 1962 no 2015 . U ecnu
B TeueHue mepsoro 3tamna (1875—1962 rr.) unten-
CHBHOCTb OITyCKaHHs1 IPUOPEKHOM CYIIIN COCTABIIS-
na mpumepHo 0,5 cm/rox (0,46), To B TEUEHHE BTO-
poro oHa Obli1a B 2,5 pa3za cinabee — 0,18 cM/rog.
[To anamoruu ¢ ypoBHEM MOKHO OTMETHTD, YTO B
BBIYMCIIEHHOM BPEMEHHOM DSy CPEIHErOJ0BBIX
BEIIMYHH OIyCKaHUs CyIIH Ha cT. “Opnecca-nopt”
ObLIO BEIsIBIIEHO 11 ciyyaeB pe3kux “ mpoBayioB”
npuOpexkHOH cyiu (Tadit. 3).

6

Junamuka ypoBHS Mops Ha cT.“OdakoB” 3a 142
roga HaOmonenuit (1874—2015 rT.) Takke moka-
3ana pocT Ha 20 cM ¢ uHTeHcuBHOCTHIO 0,141 cm/
T'OJ1 ¥ TPSHI0BOM HHTEHCUBHOCTHIO pocTa 0,124 cMm/
rox (cM. Tabm.1). DT 3HAYEeHUS CBUICTEIHCTBY-
0T O KBa3UCTAIMOHAPHOCTH CT. “OdakoB”. B Mex-
TOJIOBOH M3MEHYMBOCTH CPEIHETOJOBBIX BEICOT
ypOBHS Mop# Ha cT. “OuakoB” (cM. pHuc. 1) MOX-
HO BBIJICTIUTH YETHIPE IICPUOJIA: ¢ Hayasa epruoa
HaoOmonenuit (1874 1.) m no cepenuunt 1920-x ro-
JIOB ci1aboe moHmwkenue ¢ Tperaom — 0,06 cM/ro;
no Havana 1970-x rogos poct + 0,30 cm/rox; ¢ Ha-
yajia 70-X ¥ 10 KOHIIA CTOJICTHS YMEHBIICHUE UH-

0 —1 M\
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cooooeooooooo oo
X =N IN O =D
S ooooooooooS S
el B R e R A R e e I I I |

Puc. 2. BpeMeHHOH X0/ BBIYUCIEHHBIX CPEIHETr00BBIX
(1) 1 crmaXeHHBIX S5-JETHUM OCpeIHEHHEM (2) BeTUYnH
OITyCKaHUs CyIIU Ha cTaHuusAX YepHoro mops: a — Oua-
koB; 6 — FOxHbIit; 6 — Onecca-mopt; ¢ — Mibn4enck;
1 — BunkoBo; e — Cynuna; o,c — Koncranna; 3 — Bap-
Ha; u — byprac; k — IloTu.
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TeHCUBHOCTH pocta + 0,20 cm/rox; ¢ Havana X X1
CT. ¥ JI0 KOHITa meprona Habmronenuit (2015 1) ypo-
BEHB BHOBB IMOHWKAJICSI C ”HTCHCUBHOCTHIO — (0,28
cMm/ron. B MeXronoBoil ©3MEHUUMBOCTHU 3a BECh
niepuon HaOmonenuit (142 roxa) Ha cT. “OuakoB”
OBLIO BBISIBIICHO 15 ciy4aeB ““ BCIIECKOB” yPOBHS
MOPS B Sy CPEAHETOIOBBIX 3HAYSHUH (CM. Ta0II. 2).

OrneHnBasi MEXroJJ0ByI0 U3MEHYHBOCTD KOJIe-
OaHMii CpeTHETOIOBBIX BEJIMYHMH Oy CKaHUs TPH-
OpexHol cymu Ha cT. “OuakoB” 3a BECh MEPUOL
HaOJIFOJICHUI , MO)KHO OTMETUThH OTPULIATEIIBHBIN
TpEH/, KOTOPBII XapaKTepru30BajICs HE3HAYUTEb-
HbiMu 3HaueHUsIME — 0,025 cM/ron (cM. Tabm. 1).
MexromoBasi I3MEHYHBOCTh CPEIHETOIOBBIX Be-
JUYUH OITyCKaHMsI MPUOPEKHOMN CYIIIH cTala 3ep-
KaJIbHBIM OTpaKeHUEeM KojeOaHui pocTa ypoBHS
Mops Ha cT. “OvakoB”. BbelaeleHbl YeThIpe Mepu-
0Jla C TPEHJOBON MHTEHCHUBHOCTBIO 10 3TAIlaM :
1874—1925 rr. (+ 0,14 cm/Tom); 1928—1972 rT.
(= 0,16 cm/rom); 1973—2000 rr. (—0,12 cm/rom);
1998—2015 rr. (— 0,07 cm/ron) (cm. puc. 2). Cre-
IyeT OTMETHUTD, UTO B 142-11€THEM BPEMEHHOM PSi-
NIy CPETHETOJ0BBIX BEIMUMH OMTyCKaHUs CyIIH Ha
cT. “OvakoB” OBLIO BBISBIEHO 16 CilydaeB rojaos
¢ “nposanamu’ cymu (cM. Tabm. 3).

JluHamuka ypoBHS MOps Ha CT. “BuikoBo”, pac-
MOJIOKEHHOU B enbTe p. JlyHail, paccMoTpeHa no
€ro CpeJHeroI0BbIM BBICOTaM 3a mnepuon ¢ 1945
1o 2015 . IlonyuyeHo, 4To ypoBeHb BO3poc Ha 81 cMm
MPpH UHTEHCUBHOCTH pocTa + 1,19 cM/rox u TpeH-
noBoi naTeHcHBHOCTH + 0,67 cM/Tox (cM. TabI. 1).
JeTanbHblii aHaIU3 BpEMEHHON U3MEHYUBOCTH UH-
TEHCUBHOCTH POCTa YPOBHS MOPs Ha cT. “Buikoso”
MOKa3all CYIIECTBOBAHUE B €r0 MEXTOJOBOH H3-
MEHYMBOCTH KaK MUHHMYM JIBYX PE3KO pa3iinya-
IoIuXcs mepuoaoB (cM. puc. 1): ¢ 1945 mo 1976 1.
MHTEHCUBHOCTB pOCTa cocTarisuia +2,15 cm/ro,
a ¢ cepeaunsnl 1970-X TOIOB 10 KOHIIA IEpUOIA HA-
omonenuit (2015 r.) — Bcero +0,62 cM/rox, 9TO
cinabee Oosee yem B 3 pasa. 3a 71 rox HabOmrOmME-
HUH Ha CT. “BUIIKOBO” OBLIO BBISABIEHO IIECTH CITY-
YyaeB “BCILICCKOB” ypOBHS (CM. Ta0i. 2).

Omnyckanue npuOpexHoi cymu Ha cT. “Buiko-
BO” 3a BeCh Mepuo;| HaOmoaeHuii Ha Heit (1945—
2015 rr.) coctaBmio 32 ¢cM ¢ HHTEHCUBHOCTBIO
—0,44 cm/rox (cM. Taba. 1). UHTEeHCHUBHOCTD UMe-
Jia T€ JK€ JIBa Pa3MUYHBIX dTamna (CM. puc. 2) — ¢
1945 o 1971 r. tpen onmyckanus cymu — 1,25 cm/
rom, ac 1971 mo 2015 r. — 0,35 cm/rox, T. €. B TpU
pasa cinabee. Takxe B 71-JeTHEM BpEMEHHOM Psi-
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Jly OITyCKaHUs NPpUOPEXKHOM CyIIn Ha cT. “Buiko-
BO”’ OBLIO BBISIBIICHO BOCEMb CITy4aeB (TOI0B) “Ipo-
Bama” mgHa (cM. Taoi. 3).

OnennBasi BpeMEHHYI0 H3MEHUYHUBOCTD KoJieOa-
HUH ypoBH: Mops Ha cT. “KoHcTaHna” no cpenHe-
rofoBbIM qaHHbIM ¢ 1933 o 2015 r. (http://www.
psmsl.org/) MOXKHO KOHCTaTHPOBAaTh, YTO 32 83 ro-
Jla OH, BOJIHOOOPa3HO M3MEHSACh, BO3POC BCETO Ha
21 cM npu MHTEHCUBHOCTH pocTa + 0,25 cM/Toa u
TPEHI0BOI MHTEHCUBHOCTHU pocTa ypoBHA + 0,15
cm/rox (cm. Tab. 1). HebombIias MHTEHCHBHOCTD
pocta yposas (0,153 cM/roxm) cBUAETENBECTBYET O
c1aboii IMHAMUKE YPOBHS MOPSI ¥ IPUOPEKHOM Cy-
II1 B 3TOM paiiOHe, KOTOPAas COINacyeTcsl ¢ KBa3u-
CTarMoHapHBIMHU cTaHImsaMe “‘CeBacrorons”’ (0,124
cm/ron) u “OuaxoB” (0,141 cm/ron). M3BectHO [Mu-
xainoB u zp., 2001], uto mpaBoOepexbe EIbTHI
Hynas (urato J{oOpymka) HECKOIBKO MOJHUMACT-
cs (1o 2 mM/rox). OLIeHKH BETMYMHBI POCTA YPOB-
HS M €70 MHTCHCUBHOCTH [TOKA3aJTH, YTO B TEUCHHE
83-neTHero mepuo/ia HaOMIOMEHUH OTMEIECHO KaK
MHHUMYM TPHY IEPHOJIA POCTA U TPH NIEPHO/IA OITYC-
KaHus (cM. puc. 1): B Hauane HabmroneHuit (¢ 1933
o 1941 r.) 3ametnsrii poct + 1,58 cm/rox; ¢ 1941
o 1944 r. nagenue ypoeus — 8,3 cm/rox; ¢ 1944
no 1971 r. poct + 0,72 cM/rox (uto B 2 pa3a MEHb-
1I€ Mpeablayeld HHTEHCUBHOCTH pocTa); ¢ 1971
o 1983 . onyckaHue ¢ MHTEHCUBHOCTBIO — 0,55 cM/
roxa; ¢ 1983 mo 2000 1. poct + 0,80 cM/Toxn; B mo-
cienHeM atane Haomonenuit ¢ 2000 mo 2015 . men-
JIEHHOE OITyCKaHUe C MHTEHCUBHOCTHIO — 0,29 cM /
roj. B psny cpenHeroioBbIX BEICOT YPOBHS MOPS
Ha cT. “KoHcTaHI1a” 65110 BEISIBICHO BOCEMb PE3-
KX “BCIIECKOB”, TOBTOPSIOLIUXCS C KBA3UIECSI-
THJICTHEH UKJIMYHOCTRIO (CM. Tab. 2).

Pacuers! auHaMUKU NPUOPEKHON CYIIN Ha CT.
“Koncranma” mokazanm, 94To 3a 3To Bpems (1933—
2015 rr.) mpon3omnwIo onmycKanue Ha 15 cM mpu uH-
teHcuBHOCTH — 0,12 CM/TOI U TaKoi &e TPEeHI0-
BOU MHTEHCUBHOCTH (cM. Tabm. 1). B mexromo-
BOM X0/I¢ KojeOaHuii cymu Ha cT. “KoHcranma” 3a
83 roma MOXKHO BBIIEIUTH TPH dTala B pa3BUTHU
aToro nporecca (cM. puc. 2). B Teuenue nepBeIx
30 et (c 1933 mo 1962 r.) BeLAENSIETCS CYLIECTBO-
BaHHUE XOPOIIO BBIPAKEHHBIX KOPOTKOTIEPHUOTHBIX
3HAKONEPEMEHHBIX TPEHAOB C THTEHCHUBHOCTBIO 10
rogam: 1933—1942 rr. (- 0,40 cm/rom ); 1939 —
1948 rr. (+ 1,07 cm/rom); 1948—1957 rr. (— 1,44
cMm/ron); 1957—1962 rr. (+1,76 cm/ron). B cie-
nytomue 29 net (¢ 1962 mo 1990 r. ) Habmromancs
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c1a00BBIPAKEHHBIN OJJTHOHAIIPABJICHHBIH MTOJIOKU-
TENBHBINA TPEH ¢ THTeHCHBHOCTHIO + 0,04 cM/To.
B ocrasmmecs 26 et (1990—2015 rr.) BIOens-
JIOCh JIBa MEPHOJIa CO 3HAKONIEPEMEHHBIMHU TPEH-
Jamu: ¢ 1990 mo 1999 r. onyckanue ¢ MHHTEHCUBHO-
cteio — 1,64 em/rox, ¢ 2000 o 2015 . mouTH HENT-
panbHOe coctostame (Tpern + 0,04 cm/Tox). B 83-
JIETHEM BPEMEHHOM PsAY Oy CKaHHS TPUOPEKHON
cymu Ha cT. “KoHcraH1a” ObUIO BBISIBJIICHO JICBSIThH
ciy4aeB (TOZIOB) PE3KUX “IIpoBasIoB’ CyIH (CM. TaOd. 3).

Junamuka ypoBHs Mops Ha cT. “CynunHa” 3a 116-
netHUi epuog Habmoxenni (¢ 1900 mo 2015 .)
roKasaja BOJIHOOOpa3HbIe KoJeOaHus ¢ 00IUM
poctoM 32 cM ¢ HHTEeHCHBHOCTHIO + 0,28 cM/rox
Y MHTEHCUBHOCTHIO 10 TpeHAy + 0,30 cm/rox (cMm.
Tabi. 1). MexxroioBast ”3BMEHYUBOCTh POCTA CPEJI-
HETOJOBBIX BBICOT YPOBHS Mops Ha cT. “CynuHa”
¢ 1900 mo 2015 1. xapakTepu3oBajgach HATUIUEM
3HAYUTETHFHBIX BOTHOBBIX BO3MYIICHUN B TIEPBOM
nosioBUHE XX CT. U OTHOCUTEINIBHO IJIABHOM U3MEH-
YUBOCTHU BO BTOPOH ( cM. puc. 1), 4TO MO3BOIHIO
BBIIETUTH caeayromue 3tamnel: ¢ 1900 mo 1915 r.
poct + 1,11 cm/rom; ¢ 1915 no 1930 r. manenue
—1,18 em/rox; ¢ 1930 mo 1941 r. poct + 2,09 cm/
rof; ¢ 1941 o 1949 1. MakcumasbHas 3a BECh I1e-
YOI HAOIOICHHI MFHTEHCUBHOCTH OITyCKaHus —2,90
cMm/rox; ¢ 1949 o 1956 r. MakcuMaIbHast MOJI0KHU-
TeNbHas FHTEHCUBHOCTH pocta +3,50 cM/rox; ¢ 1956
10 2015 1. OTHOCUTENBHO ILIABHBIN POCT €O Cpen-
Hel nHTeHCUBHOCTEIO + 0,44 cM/Tox. 3a Bech Tie-
puon HaOmoneHui (116 met) Ha cT. “CynuHa” B ee
MEXTOZ0BOM PSIY CPETHETOAOBEIX BHICOT YPOB-
HS MOp# OBUTO BBISIBIIEHO 12 pe3Kkux “BCIIECKOB”
pocta ypoBHs (cM. Tabm. 2).

Junamyka npuOpexHOH cymu Ha cT. “CynuHa”,
paccunrtanHas 3a 116 neT HaOMFOAEHMA KaK pas-
HOCTb ME/1y pETIEPHOM U aHATU3UPYEMOM CTaHIIU-
SIMH TIO CPETHETOIOBBIM 3HAUEHUSIM YPOBHSA MOpPS
Ha HUX, TI0Ka3aJia ee IOHKEeHHEe Ha 24 CM C UHTEH-
cuBHOCTBIO — (0,21 cM/TO11 ¥ TPEHI0BOI MHTEHCHUB-
HOCThIO onyckanust — 0,16 cm/rox (cM. Tadm. 1).
MeKrojoBast U3BMEHYUBOCTH MPUOPEKHOMN CYIIIH Ha
cT. “CynuHa” 3epKajabHO OTpa)kacT U3MEHUYUBOCTD
OITMCAHHBIX BBIIIE YEPETYFOIINXCS ITAlOB HHTEH-
CHUBHOCTH POCTa YPOBHS MODSI U MOATBEPKIAET
(bakT CymiecTBOBaHUS 3HAYUTEIHHBIX BOJHOBBIX
BO3MYILIEHUH B MEPBOIl MOJIOBUHE XX CT. U OTHO-
CUTEITFHO TIJIaBHBIA ¥ PABHOMEPHBIN POCT BO BTO-
poii (cMm. puc. 2). lllecTs 3HAKOYEPETYIOLTHUXCS dTa-
OB Pa3IMYHON BPEMEHHOM MPOI0IKUTEILHOCTH
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XapaKTepU30BANIKCH CIIETYIOIIE MHTEHCUBHOCTHIO:
¢ 1900 o 1920 r. omyckanme — 1,0 cm/Tox; ¢ 1921
o 1930 r. poct + 0,33 cm/rox; ¢ 1931 mo 1941 r.
omyckanue — 0,95 cm/ron; ¢ 1942 mo 1950 r. poct
+ 0,93 cMm/rox; ¢ 1951 o 2005 r. (3Tan mpoomKu-
TENBHOCTHIO 55 JieT) omyckanue ¢y — 0,23 cm/rox;
nocneaanit atar (2005—2015 rr. ) mMen monoKu-
TENBHYIO TPEH/IOBY IO MHTEHCUBHOCTB + 1,3 cM /oI,
B npoaHanu3upoBaHHOM BPEMEHHOM PsITY OITyC-
KaHUs IPUOPexXHOH cymu Ha cT. “CynuHa” ObU10
BBISIBJICHO 13 ciydaeB pe3Kux “mpoBajioB” B OIMyc-
KaHuU cymu (cM. Tadm. 3).

BpemenHast ©3MEHUNBOCTE KOJleOaHMi cpesHe-
TOMOBEIX BHICOT YPOBHS MOpsi B BapHeHCKOM 3a-
JIMBE IpOoaHaIM3MpOBaHa paHee 3a nepuon 1875—
2010 rr. B pa6orte [IleitueB u np., 2010 ] mo Boc-
CTAaHOBJIEHHBIM JaHHBIM 1 1875—1928 . Hamm
OIIEHKU YPOBHS MOps 10 (pakTH4IecKUM HaOITrozIe-
HUSM Ha cT. “Bapna” 3a 88 ner (¢ 1928 mo 2015 1)
TO’K€ ITOKa3aJIi BOTHOOOPA3HBIH XapakTep ero po-
cra(cm. puc. 1)Ha 79 cMm (¢ 65 cm B 1928 1. 1o 144
cM B 2015 1) c IHTEHCUBHOCTEIO B cpeaaeM + 0,90
CM/TOJ ¥ TPEHA0BOM HHTEHCUBHOCTBIO + 0,91¢cm/
rox (cM.Tabm. 1). B MexromoBom xoe cpemnHero-
JTIOBBIX BBICOT YPOBHS MOPA Ha CT. “BapHa” ueTko
BBIJICIISIFOTCS /IBA ATala Pa3IUYHON HHTEHCHBHO-
ctH ero pocta (cM. puc. 1): ¢ 1928 mo 1961 r. un-
TEHCHUBHOCTH cocTaBiisiia +0,98 cm/rof, Ha ciemy-
roeM stane ¢ 1961 o 2006 . oHa yMeHbIINIACh
1o+ 0,76 cm/rox, a ¢ 2006 mo 2015 1. ypoBeHb MO-
ps CTAOWIIM3UPOBAJICS HA HEUTPAIIBHOM TMOJI0KE-
HUU (cM. puc. 1). B Mexro/10Boif N3MEHYUBOCTH
3a 88-neTHUH Mepuo HaOMIONEeHNUH B PSITy cpea-
HETOJIOBBIX BBICOT YPOBHS MOps Ha cT. “BapnHa”
OBLTO BBISIBIICHO BOCEMb PE3KHUX “BCIIECKOB” €TO
(cM. Tabx. 2).

[To BEMUHCIIEHHON THHAMHUKE TPHOPEIKHOM Cy-
M Ha cT. “Bapna” 3a mepruon 1928—2015 rr. (88
7et) (cM. puc. 2) MOKHO OTMETHTB O0I1Iee €€ OIyC-
KaHue Ha 68 cM C OMMHAKOBHIMH (PAaKTHICCKON H
TPEHI0BOM HHTEHCUBHOCTSIMU — 0,77 cM/ToA (CM.
tabi. 1). C 1928 no 1980 r. HHTEHCUBHOCTH OITyC-
KaHUs IPUOPEIKHOM CYIITH 110 TPSHTOBBIM OIIEHKaM
6nu1a BIBOe BhINIe (— 0,93 cM/rom), yem B mociie-
nyromuii mepuon Hadmoneruit ¢ 1980 mo 2015 1.
(0,43 cMm/roxn). B 88-eTHemM BpeMEHHOM DALY
CPEIHETOIOBBIX BEIMYHH OITyCKaHHS TPUOPEKHOI
CYIIY OBLIO BBISIBJICHO JIEBSITH CITy4aeB PE3KUX “TIPO-
BaJIOB”, IOBTOPSIOIIMXCS IpUMEpHO ¢ 10-eTHEH T1e-
PHUOAMYHOCTRIO (CM. Tabm. 3).
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MeskronoBasi ©3MEHUYUBOCTE KOJIEOaHUH cpel-
HETO/I0BBIX BBICOT YPOBHS MOPSI U HHTEHCUBHOTO
pocTa Ha cT. “Byprac” paccMOTpeHa 3a IepHoz ¢
1928 mo 2015 1. (88 neT). 3a 3TO BpeMsl ypOBEHb
MODsI, TAKXKE BOTHOOOPA3HO N3MEHSSICh, YBEINUUII-
csi Ha 60 cM, @ ”HTEHCUBHOCTb €T0 POCTa COCTaBH-
ma+ 0,73 cM/ro Mpu TPEHIOBOW HHTEHCUBHOCTH
+0,56 cM/rox (cM. Tabi. 1). B MexrooBoii n3MeH-
YHBOCTH KosieOaHuii ypoBHs Ha cT. “Byprac” orme-
YeHbI [IEPEMEXKAIOIIUECS] IEPUOJIbI €r0 pocTa U
OITyCKaHUs Pa3TNYHON HMHTEHCUBHOCTH U TIPOJIOI-
KUTENEHOCTH (cM. pHc. 1): 1928—1941 r1. (pocT
+ 1,76 cm/rox); 1941—1949 rr. (omyckanue — 1,51
cm/ron); 1949—1970 rr. (poct + 1,53 cMm/Ton);
1970—1974 rt. (orryckanue — 3,32 cm/rox); 1974—
1981 rr. (poct +2,63 cm/rom); 1981—1994 rT.
(omyckanme — 0,57 cm/rom); 1994—2000 rT. (pocT
+2,41 cm/ron); 2000—2015 r. (poct + 0,75 cm/
ron). B 88-netHeM psay ypoBHS Mops Ha CT. “byp-
rac” BBISIBJICHO JEBSITh PE3KHX “BCIUIECKOB”, MO~
BTOPSIIOIINXCS C KBA3UACCATUICTHEH IMKITMYHOC-
TBIO (CM. Tabma. 2).

Ilo pesynbraram pacuera AHHAMUKU TPUOPEK-
HoH cymu Ha cT. “Byprac” ¢ 1928 mo 2015 r. mox-
HO OTMETHUTb, YTO OHA OITyCTHJIach Ha 41 cMipu UH-
TeHcuBHOCTH — 0,47 CM/TOJIl U TPEHOBOW WHTCH-
cuBHOCTH — 0,38 cM/Tox (cM. Tabm. 1). B Mexromo-
BOH JIMHAMUKE MTPUOPEIKHOM cyu Ha cT. “Byprac”
BBIJICJIIOTCS CIIEIYIOLIIE EPUOobI (CM. pUC.2): C
1928 mo 1952 r. onyckanue ¢ tperzom — 0,31 cm/
roz; ¢ 1952 no 1978 r. onyckanue ¢ tpengom —0,77
cMm/ron; ¢ 1979 mo 1994 r. pocrt ¢ Tpermom + 0,85
cMm/rog u ¢ 1994 mo 2015 1. onmyckaHue ¢ TPEHA0M
— 0,48 cm/rox. 3a aTo Bpems Ha cT. “byprac” 6pu10
BBISIBJICHO JIEBSITH CIy4daeB (TOIOB) PE3KHUX “TIPO-
BaJyioB” cymmu (cM. Tabi. 3).

OrneHuBast KoneOaHus ypoBHS MOpst Ha CT. “Uib-
n4eBck” (¢ 2016 r. ropox nepernMeHoBaH) O AaH-
HBIM pPsiia CPEJHETOJOBBIX BBICOT 3a Hepuos 56
net (¢ 1960 mo 2015 r.), MOXXHO KOHCTaTHPOBATh
BOJTHOOOpa3HBIN XxapakTep ero pocra (7 cM 3a 56
JIET) C MHTEHCUBHOCTHIO + 0,125 cM/To U TpeH10-
BOM HHTEHCHBHOCTHIO + 0,25 cM/rox (cM. Taor. 1).
Bo BpeMeHHOM psily CpeIHEr010BbIX BEICOT YPOB-
Hs MOpSI Ha CT. “Unbn4eBcK” BBIACTSAIOTCS YETHI-
pe 3HaKorepeMeHHbIX 3Tamna (cM. puc. 1): ¢ 1960
o 1980 r. poct + 0,24 cm/rox, ¢ 1980 mo 1990 r.
normwkeHue — 1,11 em/rox, ¢ 1990 mo 1997 1. poct
+2,10 cMm/Tox; ¢ 1998 mo 2015 1. mouTH MUHUMA b~
Has UHTeHCUBHOCTH + 0,21 cM/ro. MHTEepecHo 3a-
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METHTh, YTO €CIIH B3STh MEPUOJ HA TOJ] MEHbIIE
(c 1998 mo 2014 1), TO MOMYyYUM OTPHULIATENBHYIO
TPEHIOBYIO HHTEeHCUBHOCTH — 0,127 cMm/Troxg3a 17-
neTHU nepuo. B paccMoTpeHHOM S6-1eTHEM Bpe-
MEHHOM PSIIY CPEAHETOIOBBIX BBICOT YPOBHS MOPSI
Ha cT. “UnbrdeBck” OBLIO BBISIBIICHO CEMb PE3KHX
“BCcrieckoB” ypoBHs (cM. Tali. 2).

OnyckaHue MPUOPEKHOM CyIH Ha cT. “ Mbu-
4yeBCcK” 3a 55 yer HaOmoeHuit cocTaBuilo 7 ¢M ¢
WHTEHCUBHOCTHIO — 0,127 cM/To11 1 TpEHIOBOM WH-
teHcuBHOCTBIO —0,076 cMm/rox (cm. Tab. 1). B Mex-
TOI0OBOM XOZ€ KoJieOaHui MpHOPEKHOH cyIn Ha
cT. “UMnpudeBck” MOXHO BBIACITUTH MATH BpEMEH-
HBIX 9TAIOB Pa3INYHON HHTCHCUBHOCTH (CM. pHC.2).
C 1960 mo 1978 r. uc 1978 mo 1982 r. TpengoBas
WHTCHCUBHOCTB OITYCKaHHs! PUOPEKHOM CYIIH B pa-
fioHe cT. “MnpuueBck” Obl1a OTPULIATEIBHOMN U B
TedeHue nepsuix 19 et cnadoi (— 0,22 cM/ron), B
TEUSHHE MOCIEAYIOMNX S5 JeT 3HaYuTeNnbHOoi (— 6,0
cMm/ron). C 1982 no 1992 r. TpeH 1 MOMEHsLI 3HaK U
MHTEHCHUBHOCTE cocTaBuia + 1,51 cm/rox. ITocnen-
HHUE JIBa 3Tana npoJoJKUTEIBHOCTBIO 6 1 19 net
(cootBercTBeHHO ¢ 1992 110 1997 1. 1 ¢ 1997 1O
2015 r.) xapakTepu30BaJIUCh OIIyCKaHUEM IPH-
OpEKHOM CYIIH, T. €. O4ePEIHON CMEHOH 3HAKA TPCH-
Jla Ha OTPHUIIATEIBHBIN (¢ MHTEHCUBHOCTRIO — 2,81
cM/rox u — 0,03 cm/rox). B psimy cpenHerooBsx
BEJIMYMH OIYCKaHUs NMPUOPEKHOMN CyIH HA CT.
“UnpuueBck” 3a 55 et ObUIO BBISBICHO MATH CITY-
yaeB (TOJJ0B) pe3KuX “IpoBasioB” ee (cM. Tabu. 3).

Junamuka ypoBHs Mops Ha cT. “Ilopt FOxHbI1”,
HaAOJIOIEHUS Ha/l KOTOPBIM BEJHCH B TeueHHe 39
net (¢ 1977 mo 2015 r.), XxapakTepru30Bajiach €ro
MOBBIILIEHHEM 32 3TO BpeMs Ha 21 cM C UHTEHCHUB-
HOCTBIO + 0,36 cM/TO ¥ TPEHI0BON HHTCHCUBHO-
cTbIO IpuMepHO + 0,538 cm/rox (cm. Tabn. 1). B
MEKT'OJIOBOA M3MEHYUBOCTH KOJCOAHUA YPOBHS
MOpSI 32 BC€ BpeMs HAOJIIONEHWI MOXXHO BBIJIe-
JIMTH LIECTh KOPOTKUX 3HAKOIIEPEMEHHBIX 3TAIOB,
TECHO MPUBS3aHHBIX K PE3KUM BCIJIECKaM YPOBHS
(cm. puc. 1): ¢ 1977 mo 1981 1. pocT ¢ UHTECHCHUB-
HocThiO +4,2 cMm/rox, ¢ 1981 mo 1986 r. omycka-
Hue — 2,81 cm/rox, ¢ 1986 mo 1988 r. pocT ¢ Mak-
CHMAaJILHOM MHTEHCUBHOCTBIO + 8,62 cm/ro, ¢ 1988
o 1993 r. onyckanue — 1,94 cm /rox, ¢ 1993 o
1999 1. poct + 2,77 cm/ron, ¢ 1999 o 2015 . (Hau-
OoJree IPOIOIDKUTEIBHBIN dTanm — 17 JeT) He3Ha-
yuTeNbHbINA pocT + 0,16 cM/ron. Peskue “Berutec-
ku” ypoBHS Ha CT. “IlopT FOxHEII " HabMIOMATNCH
B IIATH Cirydasx (cM. Tabi. 2).
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OneHuBast JUHAMUKY TPUOPEKHO CyILIN Ha CT.
“Ilopt KOxHs1i1” 32 39 net vHabnronenuii (¢ 1977
o 2015 r.), MOXKHO KOHCTaTHPOBAaTh OITyCKAHNE ee
Ha 14 cM ¢ HHTeHCUBHOCTBIO — 0,36 cM/TOJ ¥ TpeH-
JIOBOM MHTEHCHBHOCTHIO — 0,32 cM/To1 (CM. TaoI.
1). B Mexro10B0M N3MEHUYMBOCTH KOJICOAHUH NPH-
OpexHoii cymm Ha cT. “IlopT FOXHBIIT” MOKHO BBI-
JIETIUTh YETBIPE ATalla Pa3IM4HON TPEHIOBOM UH-
TEHCUBHOCTH, Ye€PETYIOIIHXCS 10 3HAKY (CM. pHC.
2):¢1977mo 1981 1. (—4,96 cMm/Tox), ¢ 1981 1o
1985 1. (+4,92 cm/Ton), c 1985 mo 1989 1. (— 2,87
cMm/rox), ¢ 1989 mo 2015 1. (— 0,25 cm/rox). Tak-
K€ BO BpPEMEHHOM DSy OITyC-KaHUs TPUOPEKHOM
cyum Ha cT. “Ilopt FOx#ubI1i”(1977—2015 rT.) BHI-
SIBJICHO TISITh PE3KUX “TIpoBasioB” (cM. TaldiI. 3).

BpemenHast ©3MEeHUMBOCTH KolleOaHMii cpeaHe-
TFOAOBBIX BBICOT YPOBHA Mops Ha cT.“Ilotu”, B3s-
TOH JUISl CPaBHEHUS B FOTO-BOCTOYHOM yactu Yep-
HOTr'0 MOps, OblJIa MpOaHaJU3UPOBAHA 33 BECH I1e-
puon HaGmoaeHui ¢ 1874 mo 2015 r. (142 roma).
3a 3T0 BpeMsl CpeTHET010BOI1 ypOBEHb MOpSI, BOJI-
HOOOpa3HO NU3MEHSSCH, BO3poc Ha 111 cMm c uHTEH-
CUBHOCTBIO + 0,78 cM/T0O/1 ¥ TPEHI0BOI MHTEHCHUB-
HOocThIO + 0,68 cM/Tox (cM. Taba. 1). Mexromo-
Basi ©I3MEHYHBOCTH YPOBHSI Ha 3TOW CTaHIIUH B OT-
JIUYWE OT 3aMaJHOTO MOOEpek bsl MOPsI UMeTa TPH
JTarna MOBBILICHHOW HHTEHCUBHOCTH POCTa U TPU
JTarna OTHOCUTEIBHO HEOOIBIIOTO €ro POcTa (CM.
puc. 1). B teaenune 17 ner (¢ 1924 mo 1940 1.), 11
net (¢ 1945 mo 1955 ) u 24 ner (c 1974 mo 1999r.)
TPEHII0Basi MHTCHCUBHOCTh POCTa YPOBHA Oblia
olleHeHa cooTBeTcTBeHHO B 1,44; 1,21; 1,36 cMm/To.
B teuenue 37 nmet (¢ 1874 mo 1913 1.), 22 net (¢
195510 1976 ) 1 17 ner (c 1999 o 2015 1) TpeH-
JI0Basi ”HTEHCUBHOCTH pOocTa ypoBHs Ha cT. “Tlotn”
ObL1a o1leHeHa cooTBeTcTBeHHO B 0,48, 0,16 1 0,29
cM/ron. B reuenue 5 ner (¢ 1941 o 1945r.) ypoBeHb
MOpsI OITycKaJcs ¢ MHTeHCUBHOCTBIO — 0,20 cMm/roI.
3a nepuox HabroneHuit (142 rona) Ha ct. “TloTn”
ObLIO0 BBIsIBIICHO 10 ciydaeB pe3KuX “BCIIIECKOB”
ypoBHs Mops (cM. Tadu. 2). Ilpu atom ¢ 1913 mo
1923 . HaOmonenust Ha cr.“TloTi” BooOIIIe He BEITUCH.

Junamuka npuOpesxHoit cym Ha cT. “Tlotu” ¢
1876 mo 2011 r. (T. €. 3a 136 et ) mokazana ee
orryckanue Ha 94 ¢cM ¢ HHTeHCUBHOCTBIO — 0,66 cM/
TOJl ¥ TPEHA0BOM HHTeHCUBHOCTHIO — 0,60 cMm/Toz
(cM. Tabm. 1). OueHka MeXro10BoH H3MEHYHBOC-
TH COCTOSTHUSI IPUOPEKHOMN CYILIH , BEIMTOJIHEHHAs
MO3TAIHO M0 TPeHAaM, Toka3aja (CM. puc. 2): B
TedeHue 86 jer (¢ Havana HaOmroaeHu B 1874 n
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1o 1950 .) oTMedanock KBa3upaBHOMEPHOE U OfI-
HOPOJHOE €€ OIyCKaHUE C UHTEHCUBHOCTHIO — 0,56
cM/ron; B cienyromue 12 et (¢ 1959 mo 1970 1.)
OITyCKaHHE CMEHUJIOCH MOTHATHAEM IPHOPEIKHOM CY-
IIX ¢ UHTEHCUBHOCTRIO + 0,31 cMm/rox; ¢ 1970 u no
1992 . (22 roxa) HaOJIOAATIOCH CTAOUILHOE HEHUT-
paibHOE MOJOKEHHUE MTPUOPEKHON Cymun ( TpeH T
+0,015 cm/ron); ¢ 1993 o 1999 1. (7 net) u ¢ 1999
mo 2015 1. (17 meT) 3Tamax uMeIo MeCTO HHTCHCHB-
Hoe (— 1,68 cm/ron) u ymepennoe (— 0,38 cm/rom)
MOHIKEHUE CYIIN. B psily cpeiHero1oBbIX BeIu-
YUH oNycKaHus cymu Ha cT. “Ilotu” 3a 142-net-
HUH epHo/ BRIYUCIIEHUH OBLI0 BBIsBIEHO 11 pes-
KHX BEJMYHUH “TIPoBaJIOB” cymH (cM. Tadi. 3).

BeiBoabl. Ha ocHOBaHMM TIPOBEACHHOTO aHa-
JIM3a TIOJTyYEHHBIX Pe3yJIbTaTOB YCTAHOBIEHO, YTO
o011eii 3aKOHOMEPHON 0COOEHHOCTHIO BPEMEHHOM
M3MEHUYMBOCTH MEKIOIOBBIX KOJICOaHUN YPOBHS
UepHOro MOpsI B TEUEHUE pAcCMATPUBAEMOTO Tie-
puona ¢ 1874 mo 2015 r. (T. €. mocmeaHss YETBEPTh
XIX ct., Bce XX cT. u 15 et XXI cT.) sIBISUTOCH
JIOMHHHUPOBaHUE BOTHOOOPA3HOTO POCTA YPOBHS C
BPEMEHHBIMH 3TallaMU Pa3JInIHON HHTEHCHUBHOC-
TH Pa3BUTHsI 3TOTO MpoIecca.

B cpenHeronoBbIX psijiax BBISBICHBI TOABI C
KPaTKOBPEMEHHBIMU M PE3KUMHU ‘‘ BCIUIECKaMu
YPOBHS MOPsI M aHAJIOTHYHBIMH “NIpOBaJiaMy’” CYILIN
(1Ha) B BBIYMCIICHHBIX 3HAYCHHUSX OITYyCKAHUS CYIIIN
(cM. Tabm. 2, 3). Yka3aHHbBIE BOSMYIICHUS C JITU-
TETBHOCTHIO IIUKJIa 3—4 roja (MHOT A 110 5 JIeT) U
amruatyou 10 10—17 cM (06sraHO 12 cM) ume-
JIY KBA3UJIECATUIICTHIO NIEPUOJUYHOCTD U OTME-
YaJIMCh TOYTH CHHXPOHHO Ha BCEX MTPOaHAIU3UPO-
BaHHBIX CTaHIMAX. FIHOT1a BCTUIECKU YPOBHS (M ITPO-
BaJIbl JHA) HAOIONAIHCH ITapaMHu.

JonroBpeMeHHass U3MEHYHUBOCTh KOJICOAHHIA
YPOBHS MOpSI, pACCMOTPEHHAS 110 MaTeprasiam JTi-
TeNbHBIX HaOmoneHuH (140-1eTHUX PSITOB) HA CTaH-
nusax “Opecca”, “OuakoB”, “CeBacTonosip”’, Xapak-
TEPHU30BaJIaCh CIEAYIOMINM CIIEHApHUEM TOCIIETHSS
yerBepTh XIX u nepBasg XX ct. (1875—1925 rr.)
OTIIUYAJINCH CIIA0BIM MTOHIKEHNEM YPOBHS MOPSI C
HHTEHCUBHOCTEIO 0T — 0,02 10 —0,16 cm/rox. C Ha-
qaJia BTopoi ueTBepTH XX CT. ¥ 10 cepeanHbl 60-x
rozoB (1926—1965 1T.) B paccMarpruBaeMoM peru-
OHE OTMEYAJICS XOPOIIIO BRIPAXKECHHBIN POCT YPOB-
Hs MOps ¢ uHTeHcuBHOCTHIO + 0,30 cMm/roa. C ce-
peaunbl 60-X TOI0B 1 To4TH 10 KoHIa XX cT. (110
1995 1) ypoBEHBL MOPSI COXPAHSIT CBOH POCT, HO Xa-
paKTepU30BajICsI MEHBIIICH MHTEHCUBHOCTRIO (+0,20
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cMm/ron). Ha mocneaneM atamne aHanu3upyeMoro
nieproaa (¢ 1996 mo 2015 1) ypoBeHb MOpsI Ha CTaH-
LUSIX 3aIaJHOT0 T0OEPEXbsl BHOBb CTANl XapaKTe-
pHU30BaThCs cIadbIM OTPULIATENEHBIM TPEHIOM C
uHTeHCuBHOCTHIO — 0,09 cMm/rox. Ha cranuusax ¢
MEHBILIEH TPOAOIKUTENEHOCTHIO HAOMIOIEHH 3Ta-
IIbI TAKXKE CHHXPOHU3UPOBAHBI B IIOCIIEIHUE 1ECS-
TUJIETHUS.

Haunnas ¢ xouna 90-x romos XX ctT. 1o 20151
XXI cT. yCTaHOBIEHO YCTOMYMBOE OIIyCKaHUE
CpPETHETO/IOBBIX BBICOT YPOBHS MOPSI Ha OOJIBIINH-
CTBE U3 MPOAHATM3UPOBAHHBIX CTaHIWK (Ha 7 U3
10) 1 3ameTHas TEHCHITUS TOHIKCHNUS HHTCHCHB-
HOCTH POCTa yPOBHS Ha OCTAJIbHBIX TPEX CTaHLIU-
sx. CMOKET JH 3TO OIyCKaHHWE OCTaBaThCs CTa-
OMJIBHBIM M YCTOWYHMBBIM Ha JIOJITOE BpEMS WIIH
3TO KPaTKOBPEMEHHOE IBJICHUE, TIOBTOPSIIOLIEE ClLie-
Hapuil XX CT., MOKaxeT BpeMst. Bo3MoxHO 1 B 1I10-
OampHOM MaciTabe HACTYINII IEPUO]T YMEHBIIIe-
HUSI THTEHCUBHOCTH pPOCTa YPOBH: OKeaHa (M J1a-
YK€ ero OIyCKaHHs), O YeM CBHUJIETENbCTBYIOT OT-
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JieNbHbBIE pa0boThl [Morner, 2016], oqHako 3TO sB-
JISIETCSl HAPaBJICHUEM JAIbHEUIINX UCCIIEI0BaHUN
3aKOHOMEPHOCTEH KoJIeOaHui YPOBHSI B ATJIaHTH-
ke 1 MHUpOBOM OKeaHe.

IIpuMeHeHue MeTo1a BOJTHOTO HUBEIUPOBAHUS
MTO3BOJIMJIO PACCYUTATE BEJIMIUHBI U MIHTCHCUBHOCTD
MEKTOJIOBBIX TEKTOHIYECKHIX CMEIICHU TPHOpexk-
HOW CcyIIIM Ha oOepexbe UepHoro Mopst Ha MPOTI-
»keHuu Bcero XX cr. [lokazaHo, 4To HEpaBHOMEp-
HOE OITyCKaHHE MPUOPEKHOM CYTITH SBIISIETCS CIIEI-
CTBHMEM TaKOT0 K€ POCTa yPOBHS MOPS — €T0 3¢ep-
KaJIbHBIM OTpakeHueM. [1o Haremy MHEHuIo, B pe-
THOHAJIBLHOM MacliTade, U3MECHEHHSI YPOBHS MOPSI
TIPOUCXOAT BCIIECTBUE POIIECCOB B IPUOPEIKHOM
CyllI€ U Ha JHE MOPAL.

Aemopul gvipadicarom 61a200apHOCL U HPU-
3HAMENbHOCHb O0N2APCKUM U PYMBIHCKUM KOJi-
Jleeam 3a n00OMEOPHOe COMPYOHULECMBO U npe-
docmasienHvle Mamepuaibl YPOBEHHbIX HADIO-
Oenuti Ha cmanyusx “Bypeac”, “Bapua” u “Cy-
auna” 0o 2015 a.
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Dynamics of the land and the Black Sea level in the
XX and XXI centuries

O O. R. Andrianova, R. R. Belevich, V. Peychev|, M. 1. Skipa, 2017

Trends in the sea level and land on the Black Sea coast were explored by using the average an-
nual sea level data on the set of stations in the period from 1874 to 2015. The common regular feature
of temporal variability of interannual fluctuations in the Black Sea was the dominance of wave-like
rise with varying intensity stages. The value and intensity of interannual tectonic shifts of coastal
land on the Black Sea were estimated during the same period with using the method of water leveling.
It is shown that uneven subsidence of coastal land is a mirroring of the sea-level rise. Herein, the
processes that are taking place in the coastal land and on the sea bottom are determining the fluctua-
tions in sea level.

Long-term variability of the sea level fluctuations on long-term time-series stations (140 years)
had the following stages: 1875—1925 — weak lowering with intensity of about — 0,02 to — 0,16 cm/
year; 1926—1965 — intensive sea-level rise + 0,30 cm/year; 1966—1995 — growth with smaller in-
tensity + 0,20 cm/year; 1996—2015 — again lowering with intensity — 0,09 cm/year. The stages of sea
level fluctuations on short-term stations are also synchronized in the last decade. The stable lower-
ing of average heights of sea level in the 1996—2015 years was found on 7 of the 10 analyzed sta-
tions, and on other 3 stations, the tendency of reducing the intensity of level growth was observed.

The short and sharp “discrete peaks” of sea level and similar “fallings” of the sea bottom were fo-
und in series of average annual data. These disturbances were observed nearly simultaneously on
all the analyzed stations with quasi decade frequency and had cycle time 3—4 years (sometimes up
to 5 years) and amplitude up to 10—17 cm (usually 12 cm). Sometimes the discrete peaks of the sea

level (as soon as “fallings” of the sea bottom) were observed in pairs.
Key words: sea level, land fluctuations, annual average data, the method of water leveling, the

Black Sea coast.
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