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Annoranust. [IpoBenen aHamn3 MHOTOJIETHEH TMHAMUKH M TIOBTOPSIEMOCTH ONTACHBIX M HEOJIATOIIPUSATHBIX
M3MEHEHHU YpoBHS A30Bckoro Mops B 1991-2016 rt. B aToT meproxn Hadmromanock 216 cirydaeB KCTpeMab-
HBIX KonieOaHnit ypoBHst BOzbl. KostnuecTBO HEOMAronpusITHEIX M OMAacHBIX HaroHoB (149 ciryuaes — 69 %) mpe-
o0Jazano Haj 9ucioM croHoB (67 ciaydaeB — 31 %). 113 MHOTOJICTHUX PEKMMHBIX HAOIOJCHUH 3a abpasucit
Ha penepHoil CeTH BUIHO, YTO PA3BUTHIO M aKTHBH3AIIMH 3TOT'O TIPOIecca CIOCOOCTBYIOT IITOPMOBBIE HATOHBI.
Wmerommiicst psii JaHHBIX TTO3BOJMII BBISSBUTH IIUKJIBI YCHIICHHS M CTAOMIIM3annU aOpa3sMoOHHO-OMOI3HEBBIX
TIPOIECCOB M HATOHHBIX MOBBIMIEHUHA ypoBHA BoAsl. [lepmonsr 1980-2002 u 2006-2010 rr. xapakTepu3oBa-
JHCh cllaboi abpa3MOHHOW aKTHMBHOCTBIO, CPEAHUE CKOPOCTH B 3TO BPEMsl HE MPEBBIIIAIN | M/TOJ, TIEpUOIBI
2004-2006 u 2010-2014 rr. ommyanuch MHTEHCH(UKAIKMEH STOTO MpoIecca, YTO CBSI3aHO C YBEINUCHHEM
YaCTOTHI IITOPMOBBIX HATOHOB C 3araHoN cocTasistonield. OcoOEHHO BHICOKHE CKOPOCTH pa3pylIeHHs Oepe-
TOB (B CpeIHEM TI0 MOpIo Oojee 2 M/To, MakCUMyM Oosee 6 m/rox) 3adukcuposansl B mepuox 2013-2014 rr.,
YTO 00YCJIOBJICHO YBEIMYCHUEM TIOBTOPSIEMOCTH HAarOHHBIX BETPOB U BOJTHEHHH M KaTacTPO(UUECKUMH MOb-
eMaM¥ ypOoBHsI Bozibl. Haron nposiBuiicst Ha Bcex a30BCKHMX Oeperax M NpUBel K 3aTOIUICHHIO Koc J{oymKkaHCKOH,
Efickoit, YymOypckoit, O4akoBCKOH U pa3pyIICHUIO TPUOPESIKHBIX CTPOCHUIH.

KirwueBrblie cjioBa: abpasusi, OMOJI3HU, CTOHBI, HATOHBI, IOBTOPSIEMOCTh, OMACHBIC M HEOIArOMPHUSITHHIC
sIBIIEHUs, A30BCKOE MOpE.

DANGEROUS STORM SURGES AND DESTRUCTION OF COAST OF THE SEA OF AZOV
L.A. Bespalova', A.E. Tsygankova', E.V. Bespalova', S.A. Misirov':2

Abstract. The article analyzes the long-term dynamics and repeatability of dangerous and adverse sea levels
over the period 1991-2016. During this period, 216 cases of extreme level fluctuations were observed. The
number of adverse events and hazardous phenomena of surges (149 cases — 69 %) prevailed over the negative
setups (67 cases — 31 %). From long-term monitoring observations of abrasion on the reference network,
it is clear that storm surges contribute to the development and activation of these processes. A number of
observations made it possible to identify cycles of activation and stabilization of abrasion-landslide processes
and surge levels. The periods 1980-2002 and 2006—2010 were characterized by the stabilization of the abrasion
process, the average speed at this time did not exceed 1 m/year, while the periods of 2004-2006 and 2010-2014
were notable for the intensification of these processes, which is associated with an increase in the frequency
of storm surges with the western component. Especially high rates of coastal destruction (more than 2 m/year
on average over the sea, more than 6 m/year maximum) were recorded in the period 2013-2014, which is due
to an increase in the frequency of surge winds and waves and catastrophic level rises. The surges appeared on
all the Azov Sea shores, and led to the flooding of the Dolzhanskaya, Yeysk, Chumbur, and Ochakov Spits and
the destruction of coastal structures.

Keywords: abrasion, landslides, negative setups, surges, repeatability, dangerous and adverse events, Sea
of Azov.
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BBEJIEHUE

Kak m3BectHO, A30BCKOE MOpE — OFHO M3 CaMBIX
MaJeHbKHX M CaMO€ MEJKOBOAHOe Mope MupoBoro
okeaHa (MakcuManbHas Tiyomna 13,8 ™). peBHme
rpeKu Ha3blBaIU ero MeotuiickuMm 6omorom. OgHaKO
9TO «00JI0TOY 3a4acTyI0 MPEMOIHOCUT OYEHDb HETTPHUST-
HBIC CIOPIPHU3BI, CBI3aHHBIC C MPOSBICHUEM OMAaCHBIX
MPUPOIHBIX MTPOIIECCOB.

OmnacHble IPUPOAHBIC SIBICHHUS Ha A30BCKOM MOpE
MPOMCXO/AT IITaBHBIM 00pa30M IPH IITOPMOBBIX HAro-
HaX M CrOHaX, a TaK)Ke CBSI3aHbl C MHTCHCUBHBIM pas3-
MBIBOM 0OeperoB. DKcTpeMalbHble CTOHHO-HArOHHBIC
KoJe0aHusl BOJBI BOSHUKAIOT IIPH BETPE CO CKOPOCTHIO
Oonee 15 M/c, u ux yacrora MoxkeT pocturarb 100 pa3
B roa [1]. Haronsl 3a4acTyio 0XBaThIBaIOT BCE MOPE U
MPUBOIAT K pa3pyLICHUIO OeperoB, MpUOPEKHON WH-
($pacTpyKTypBl 1 K MHOTOYHCIICHHBIM KEPTBaM CPeAn
HaceJeHusl.

AHam3 MHOTOJNETHEW NWHAMUKHA M TIOBTOPSEMO-
CTH OTIACHBIX M HEONAronmpusTHBIX KoJeOaHUH ypOBHS
MOpSI 32 TIOCJIEHNE ACCATUIICTHS CBUACTEIBCTBYET O
TECHOM CBSI3M THX SIBIICHHUI C aKTHBU3AIMEel IK30TeH-

HBIX T€OJIOTHYECKHX MPOIIECCOB — adpa3uu U OIOJI3HE-
o0Opa3oBaHusl.

[TepBBie gOCTOBEpHBIC CBEICHUS O KaracTpouie-
CKMX HaroHax OTHOCSITCA K IEPUONY PYCCKO-TYPELIKUX
BOWMH M CBSI3aHBI C JOHECEHUSIMH B [eHINTA0 pycckon
apmuu. Haumbosiee cepbe3HbIe TOCIEACTBUS, CBS3aH-
HBIC CO IITOPMOBBIMY HarOHAMH M CTOHAMH, 3a()UKCH-
poBansl B 1739, 1831, 1843, 1877, 1914, 1969, 1983,
2007, 2013, 2014 rr. (Tadmn. 1, 2).

MATEPUAJI 1 METO/IbI

st OlleHKH COCTOSIHUSI YPOBHSI A30BCKOTO MOpS B
COBPEMEHHBIN Teprojl ObUIM MPOaHATM3UPOBAHBI JaH-
HBIE THUAPOMETIIOCTOB Ha OeperoBoil ceT A30BCKOTO
MOpS 38 MHOTOJICTHUH TIEPUOA H JIUTEpaTypHbIE UCTOU-
uukd [1-7]. Hcmomp30BaHbl CTaHAAPTHBIC METOIBI
00paboTKM THAPOMETEOPOJIOTHYCCKON  MH(DOPMAITHH.
VHTEeHCMBHOCTD IPOSIBIICHUSI ONIACHBIX SK30I€HHBIX T€0-
JIOTUYECKHX MPOIECCOB M3ydeHa Ha OCHOBE MaTeprajioB
MHOTOJIETHIX MOHUTOPUHTOBBIX HAOMIIOICHNH Ha periep-
HOH ceTH Kadenpbl okeanonoruu KOxHoro deaepansHo-
ro ynuBepcurera (T. PoctoB-na-Jlony) naunHas ¢ 1980 .
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Puc. 1. MHoOrONETHHE U3MEHEHUS YPOBHS A30BCKOTO MOPSI IO JAHHBIM THIpoMeTnocToB [10].
Fig. 1. Long-term changes in the level of the Sea of Azov according to hydrometeorological posts [10].
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Ta6muua 1. Cratuctika karactpodudyeckux HaBogHeHH B A3oBckoM Mope B X VIII-XIX BB. [1-6]
Table 1. Statistics of catastrophic floods in the Azov Sea in 18—19 centuries [1-6]

Ilonvem ypoBHs

Jlara Paiion Berep ITocaencrust
Date District Wind BOBL, CM / Consequences
Level rise, cm
1 okTs10pst Typenkue Gpoprnoctel Auyeso,
Temprok u TamMaHb OBLITH OCaXKICHBI
PYCCKMMHU Bo¥ickamu TeHepaia Jleopuiuis.
Bapyr A3oBckoe MOpe TOKaTHIIO CBOM BOJIHBI
Ha pyCCKHe MMO3ULUH BOKpYT AuyeBo. Boiicka
A30B — AuyeBo 3amnaHbIi BBIHYK/ICHBI OBLITH OTCTYIHUTD /
27.09-2.10.1739 Azov — Achuyevo West 200 On October 1, Turkish outposts of Achuyevo,
Temryuk and Taman were besieged by
Russian troops of General de Brilly. Suddenly,
the Sea of Azov rolled its waves on the
Russian positions around Achuevo. The
troops were forced to retreat
Mopckasi cTUXust 00pyIIMIach Ha BHOBD
co3maBaeMyto 0a3y poccuiickoro ¢ora Ha
. AzoBckom Mope — Taraupor. Bero raBanp
3aI1aIHbIH-
‘oo 710 OCHOBAHIA PA3HECIIO, IO KasapMaM,
. 3eMJLTHKaM XOJIHJI MO, XJIeCTaJla JTFOeH
10.11.1770 Taranpor 3ananHL / Oozee 300/ JIMXOMaHKa (Hﬁxopa/:u(a) /
Taganrog West- more than 300
South- Sea elements collap.sed on the newly created
West base of the Russian fleet on the Sea of
Azov — Taganrog. The harbor was razed to
the ground; death came to the barracks and
dugouts, burning people with fever
ceBepo-
souison | omen A s | w0 | e e o
North-West
HaneceH ymiep6 kazadbuM XyTopam
BETPBI prIOHBIM 3aBoaM Ha Eiickoif koce. [Toxoxnas
3aIaIHbIX nepkoBb CB. Tpouibl, Haxo/s1Iast Ha Koce,
1331 Eifickast koca pymM60B / B BOJIO OBLTA pa3MBITa 10 OCHOBAHUS /
Yeysk Spit winds Cossack farms and fish factories on the Yeysk
of western Spit were endamaged. Field church of Holy
points Trinity situated on the spit was washed away
with water to the ground
[Ipu cunbHOM Oype MOpe BBICTYITHIIO OKOJIO
ycTbd p. JloOH ¢ TAKUM CTpEMJICHHEM, YTO B
12 Bepcrax ot Oepera y nepeBHu KaraapHUK
Hosiops 1881 Eiick — Karanpuuk / foro- . BOJIa MOaHsUIach Ha 14 dyToB (4,2 M) /
. 3ar1a{HbIN / 420 .
November 1881 Yeysk — Kagalnik South-West With a strong storm, the sea emerged near
the mouth of the river Don so much that at
12 versts from the coast near the village of
Kagal’nik the water rose 14 feet (4.2 m)
AuyeBckas ‘oro- BbIIIIE HOPMBbI YauuroxeH 31 ppr63aBoj, TOTOHYIIO
17.02.1882 Koca — TeMpIOK. / N Ha 210/ 30 genoBex. O6pmn ymepd — 45000 py6. /
Achuevskaya Spit — South-West 210 above 31 fish factories destroyed, 30 people
Temryuk the norm drowned. Total damage 45,000 rubles.
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Ta6mmua 2. CraticTika KatacTpopuyeckux HaBoaHeHHH B A30BckoM Mope B XX—XXI BB. [1-0]

Table 2. Statistics of catastrophic floods in the Azov Sea in 20-21 centuries [1-6]

Berep
Jlara Paiion (mampasnenue, | Iloxbem ypoBHA TMocnencraus
Date District CKOPQCTL) / BOBL, M / Consequences
Wind Level rise, cm
(direction, speed)
Bopna 3anmmina Beck Oeper mopst ot Elicka 1o
BC€ I0I0- Kepuenckoro nponusa. I'opona Temprok u Elick
BOCTOYHOE CEBEPHBIH, OBUIM YaCTHYHO pa3pyLICHbl BOJIHAMH.
28.02.1914 mobepexbe / 28 m/c / 430 IToru6no OKOJIO 3000 ‘IGJ'IOBGK./
o the whole North, Water flooded the entire coast from Yeisk to the
southeast 28 m/s Kerch Strait. The cities of Temryuk and Yeisk
coast were partially destroyed by waves.
Around 3,000 people died.
3araJIHbIN,
25.10.1948 JomkaHckast 30 m/c/ 6onee 200 Paspyriensr noctpoiiku /
o Dolzhanskaya West, over 200 Buildings destroyed
30 m/s
FOr0-3amnaJIHbIN,
28.02.1949 Mapuymoinb 20 m/c/ B Pa3zpyiiensl 0eperoBbie HOCTPOUKH /
o Mariupol South-West, Coastal buildings destroyed
20 m/s
BOCTOYHBIH,
21-30.10.1954 I'ennueck 20-24 m/c/ B 3aroruieH ppI03aBojI, Pa3MbITa JKeJIe3Has Jopora /
o Genichesk East, Flooded fish factory, the railway is blurred
20-24 m/s
IIpumopcko- 3anajHbIi,
AxTapck / 24 m/c/ 3aromieHa yacTth 1mopra /
12.12.1955 Primorsko- West, 200 Part of the port was flooded
Akhtarsk 24 m/s
CceBepo-3araHbli,
29.10.1962 Eiick 35wm/c/ 3 Paspymensr mocTpoiiku, rudenb ckoTa /
o Yeysk North-West, Destroyed buildings, death of livestock
35 m/s
BOCTOYHBIH, Bona nopHsuiach 10 ypOBHSI )KUIIBIX JJOMOB,
lennyeck 28 m/c/ MOBPEINIIA HKEJIC3HOTOPOIKHYIO CETh /
30.01-4.02.1962 Genichesk East, 236 Water rose to the level of residential buildings,
28 m/s damaged the railway network
YHUUTOKEHBI phIOAIIKue mocenkn YailkuHo,
BepoOenas, [1epexorika, A4yeBo, pa3pyIIeHbI
TeMpIOKCKHIT MOPCKOH MOPT, CYyI0PEMOHTHBIN
Eiick — CeBepo-3araHbIi, 3aBOJI, KOHCEPBHBIH 3aBOJ, PHIOOIOBEIIKIE
Temprok / 35wm/c/ CTaHbI, KypOpTHI cT. [omyonmkas /
28-29.10.1969 Yeysk — North-West, 400 The fishing villages of Chaykino, Verbenaya,
Temryuk 35 m/s Perekopka, Achuevo were destroyed, and the

1970,
05.1983
2007

koca Jlonras
spit Dolgaya

HAVKA IOT'A POCCHUHM 2019

Temryuk seaport, the ship repair plant,
the cannery, fishing camps,
resorts of village Golubitskaya

CMBITBI pBIOALKHE JOMUKH, HX HALLTH Ha
MIPOTHBOTIOIOKHOM Oepery /
Flashed fishing houses, they were found on the
opposite shore
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aKBaTOPHs
Kepuenckoro | roro-3amajaHblid,
nposuBa / 35wm/c/
1.11.2007 the water area South-West, B
of the Kerch 35m/s
Strait
Eiick, A3o0B, 3anaHbIH,
Taranpor / 15-20 m/c/
25.03.2013 Yeisk, Azov, West, B
Taganrog 15-20 m/s
BBIIIIE OTMETOK
OTIACHBIX
SIBJICHUI Ha BCEX
BCSI aKBaTOPHS THIPOMETIIOCTAX
A30OBCKOTO . (YHUKAIBHBIC
FOT0-3aITaTHBIH,
Mopst '/ 40 m/c / TIPUPOIHEIC
24.09.2014 the entire SIBITCHUS )
South-West,
water area 40 m/s above dangerous
of the Sea of level at all
Azov hydrometeo-
rological posts
(unique natural
phenomenon)
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Oxonuanue maon. 2

Heckonbko cy0B MOTepIieny KpyuieHHue, Pa3iiB
HeTenpoayKToB, 19 yenoek morudo /
Several ships were wrecked, spilled oil,

19 people died

[MonTormieHs! 10Ma, pa3pyIICHbI
OeperoBbIC COOPYKEHHS /
Flooding of houses, coastal structures destroyed

3aTOIUICHBI )KUITBIE IOMa, PAa3MBITHI TLUISDKH,
paspyiieHa npuoOpexHas HHPPaCcTPyKTypa Ha
BOCTOYHOM ITOOEPEXKbe, B TaraHpOrcKoM 3ajnBe
u B nenwte JJona /

Residential is buildings are flooded, beaches
are blurred, coastal infrastructure on the East
Coast, in the Taganrog Bay and the Don Delta is
destroyed

Ta6auua 3. Pa3mMax CrOHHO-HATOHHBIX KOJIEOaHUH YpOBHS A30BCKOTO MOPSI
Table 3. Scope of surges of the Azov Sea level

T'uppomernoct Jlara . Jlara Paswax xonebanii
Hydrometeorological post Max Date Min Date i 1923-2016 rr. /
Swings for 1923-2016
Taranpor / Taganrog 839 09.2014 193 12.2009 738
Eiick / Yeysk 656 09.2014 323 01.2008 438
Jomxanckas / Dolzhanskaya 755 09.2014 350 01.2008 435
[Tpumopcko-Axrapck / Primorsko-Akhtarsk 635 02.2011 195 03.2011 443
Temprok / Temryuk 605 01.2006 414 10.2003 446
Tamanb / Taman 549 02.2010 458 01.2012 94

PE3VJIbTATbBI

Konebanust ypoBHS A30BCKOTO MOPSI BBI3BIBAIOTCS
MHOTUMH (aKTOpaMH, JIEHCTBYIOIIUMHU OJHOBPEMEH-
HO. MOXHO BBIAECTUTH JIBa OCHOBHBIX BHAa KoieOa-
HUI — 00bEMHBIC MHOTOJICTHUE U JCHUBEISIIHOHHBIC
(CTOHHO-HATOHHBIC U CEHIIICBEIC).

OObemHBIE KOJICOaHHS 3aBHCAT OT COOTHOIICHUS
9JIEMEHTOB BOIHOTO OajaHca, UX TOAO0Bas aMIUIATY/AA
He mpesbimaer 2,5-3,0 M (Tabdn. 3). MakcuManbHbIHI
nogbeM ypoBHs, a0 140 cm, Moryt oOecreyuBarb
peunoii crok 38 kM>/rox U mpuUTOK BOjbI U3 YepHOTo
MOpSI B TOM XK€ o0bemMe. 3a cueT aTMOC(hEpHBIX Ocal-
KOB YPOBEHb MOKET MOBBIIIATECS HA 55 cM. 13 pacxon-
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HBIX JJIEMEHTOB BOJHOTO 0OajaHca, CIioCOOCTBYIOLINX
MTOHWKEHHUIO YPOBHS A30BCKOTO MOpS, CIEIyeT OTMe-
TUTBH OTTOK BOJIbI B UepHoe Mopsi B 00beMe 77 km*/ron
(—185 cm), a TakxKe UCTapeHue C MMOBEPXHOCTH MOPS B
obbeme 38 km’/rox (—103 cm). O6beMHBIE KOTEOaHMS
MIPOMCXO/IAT TIOCTETIEHHO M HE BBI3BIBAIOT KaTacTpou-
YECKHUX MOCIEACTBUH [7].

B MHOrOMeTHHX KONeOaHUsIX YPOBHS MOpST OTMeUaeT-
Cs TIOCTOSTHHBIN €ro pocT. Tak, cpemHuid ypoBeHb A30B-
CKOTO MOPSI, BEIYUCIICHHBIN 3a 1923—1972 rT. o gaHHBIM
8 yposennbix nioctoB (Kepub, MbicoBoe, ['ennueHck, Ta-
ranpor, Eiick, [Ipumopcko-Axrapck, Temprok, TamaHb)
C y4YeTOM IUIOMIA/IeH, PeKIM KOTOPBIX OHH XapaKTepH-
3y10T, paBeH 470 cMm [7]. B mepuox 1977-2002 tT. ypo-
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BEHb A30BCKOTO MOPSI TIOMHSUICS 0 OTMETOK 482 cM, a B
20032016 rr. 1o 486 cm. 3a 94-neTHuil ieproy] HAOIFO-
JICHUI CpeAHUI TOOBOM YPOBEHb MOBBICHICS Ha 17 cM,
TO €CTh TOJIbeM jgocturai B cpeanem 0,18 cm/ron. Mak-
CHMAaJThHOE 3HAYCHUE CPEITHETOI0BOTO YPOBHS 3a()MKCH-
posano B 2010 1. — 497 cM, a MunnMansHoe, 439 cM, — B
1925 1., TO eCTh aMILIUTY/Ia MEKTOJIOBBIX KOJICOAHUH J10-
CTUTAJIa 3a UCCIeayeMblil iepuoa S8 cMm (puc. 1).

ITony4yennsie pe3ynbTaThl COMOCTABUMBI C JaH-
HbIMH 00 W3MEHEHMsSIX YpOBHS MUPOBOrO OKeaHa U
Uepnoro mops. [lo onieHkamMm MeXIpaBUTEIHCTBEHHOM
CPYIIBI SKCIIEPTOB MO HM3MEHEHUIO KIUMara, UHTCH-
CHUBHOCTH MOBBIIICHUS YPOBHSI MHPOBOTO OKeaHa 3a
nociearue 100 et paBHsutack B cpenneM 0,17 cm/rox,
a CKOpPOCTh MoAbeMa ypoBHsI UepHOro Mops 3a Takoit
xe riepuon coctapisuia 0,16—0,18 cm/rox [8; 9].

B mocnennue necsaTuieTHs HAOMIONASTCS YBEIH-
YEHUE TEMIIOB POCTAa YPOBHSA A30BCKOTO MOPS, YTO
00yCJIOBJICHO KIMMATUYCCKUMHU H3MEHeHUsIMH. Tak,
B Taranporckom 3anuBe HauuHasi ¢ 1977 I. ypoBeHb
MoBBIIAIICS co ckopocThio 0,47 cm/ron B Taranpore u
0,44 cm/rox B Elicke. [y neHTpaqbHON 4acTH MOPs
TeMmIbl pocta ypoBHs coctasuiu 0,36 cm/rox B [lpu-

JILA. BECITAJIOBA wu np.

Mopcko-Axrapcke u 0,61 cm/ron B Temproke, B Tamanu
¢ 2003 o 2015 rT. cKOpOCTh MOIBEMA YPOBHS BOABI
nocturana 0,82 cm/rox (puc. 1).

Ha ¢one mocreneHHOro MOBBIMICHHST YPOBHS BOJIBI
B A30BCKOM MOpe HaOJIIoNaloTCs CUIIbHBIE CTOHHO-Ha-
rOHHbIEC KoNeOaHus. /sl OIIeHKH MOBTOPSIEMOCTH JKC-
TpeMaJbHBIX YpOBHEH BBIOpaHBI cly4yad H3MEHEHUH
YPOBHSI, KOTOPBIE BBIXOAAT 3a MpPEAEbl KPUTHIECKUX
OTMETOK HEONaronpusTHOTO W OMACHOTO SIBJICHUI B
1991-2016 rr. 3a 3TOT MEepuoa B MPUOPESIKHOM 30HE
Mops Habrofanoch 216 ciyyaeB SKCTpeMajbHBIX KO-
nebanuii ypoBHs (Tadm. 4) [10].

KonnyecTBo HEOMaronmpusTHBIX W OIMACHBIX SIBIIE-
Huii HaroHoB (149 cimywaeB — 69 %) mpeobnanano
Haj 4ucioM croHoB (67 cimyuaeB — 31 %). B cpen-
HEM JJISi MOpSl CyMMa OMAacHBIX M HeOIaronpuaTHBIX
siBineHnit cocrapisier 9-10 cmyuaeB B roa. Ha Boc-
TOYHOM TOOepexkbe A30BCKOTO MOpS (THAPOMETIIOCT
[Tpumopcko-AxTapck) 3auKCUpOBaHO HauOoJbIIce
YHCIO CIy4YaeB CTOSHHUS YPOBHS Ha OTMETKax He-
OJaronpusATHBIX W OMACHBIX SIBICHHWN — 59 3a mepron
1991-2016 rr., Ha rokHOM, B Temproke, — 58 ciyda-
eB. bonee 70 % sKcTpeManbHBIX U3MEHEHWH ypOBHS

Ta6mma 4. DxcrpeMainbHbIe (BbIIIE OTMETOK HEOIaronpHsTHBIX U OTACHBIX SIBJICHMUIT) YPOBHH A30BCKoro Mopsi 3a repros 1991-2014 rr. [10]
Table 4. Extreme (adverse and dangerous) levels of the Sea of Azov for the period 1991-2014 [10]
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Fig. 2. The dynamics of the frequency of extreme surges and abrasion rates on the northern (a) and southern (6) coast of the Gulf of

Taganrog by periods.

BOJIBI CBSI3aHO ¢ HaroHaMmu. HampoTuBs, Ha ceBepHOM
nobepexne, B Taranporckom 3anmBe, u3 55 ciydaes
aHOMaJIbHBIX KosieOaHuil ypoBHs Boabl 90 % — CroHsl.

K omacHbIM mpUPOAHBIM SIBICHUSM, XapaKTEPHBIM
JUTSL MOPS1, OTHOCSITCSI M OIIACHBIE DK30T€HHBIE T€0JIOTH-
YeCKHEe MPOLIECCH, TaKue Kak abpas3us 1 oroja3Heoopa-
3oBanue [11]. bonee 70 % moOepexpbsi MOIBEPIKEHO

HAYKA IOTA POCCHUM 2019 Tom 15 Ne2

AKTHUBHOMY Pa3pylICHUIO, YTO OOYCIOBICHO IeOJIOTH-
YECKHM CTPOCHHEM OEperoB, CIIOKEHHBIX B OCHOBHOM
JIETKOPa3MbIBAEMBIMHU CYTTHHKAMU M TIIMHAMHU.

AHau3 MHOTOJICTHUX PEXHMHBIX HAOIIOJCHUN 3a
aOpa3ueli Ha penepHOi CEeTH MOKAa3a, YTO Pa3BUTHIO U
AKTHBU3AIIMH TOTO MPOIECcca CIOCOOCTBYIOT IIITOPMO-
BbI€ HaroHsl (puc. 2, 3).
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Fig. 3. Dynamics of the frequency of surges and abrasion rates on the northeast (a) and east (6) coasts of the Sea of Azov by periods.

OBCYXIEHUNE

Nmerommuiicst pssi HaOMIONEHUH TO3BOINII BBISIBUTh
LIUKIBl AKTUBU3ALMU M CTa0WIM3anuu abpa3uoH-
HO-OIIOJI3HEBBIX MPOLIECCOB U HATOHHBIX MOBBILICHUN
yposus Bonbl. Ilepuonsr 1980-2002 u 2006—2010 rr.
XapaKTepU30BAINCh CTa0WIM3anued mpouecca adpa-

3, CPEAHUE CKOPOCTH B 3TO BpPEMsl HE NPEBBILIAIH
1 m/rox, nepuonsr 2004—2006 u 2010-2014 rr. oTim-
Yaauch MHTEHCU(HUKALUEH 3TOro mpouecca, uyTo CBs-
3aHO C YBEJIMYCHUEM YaCTOTHI LITOPMOBBIX HATOHOB C
3aIaiHOM CocTaBIIrONICH (Tad. 5).

Oco0eHHO BBICOKHE CKOPOCTH pa3pylleHHs Oeperos
(B cpennemM no Mopio Oosee 2 M/Toz1, MaKCUMyM OoJiee

HAYKA IOTA POCCHUM 2019 Tom 15 Ne2
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Ta6auna 5. /lunamuka ckopoctu abpasun 6eperos A30BCKOro MOPs Ha KJIFOUEBBIX YYacTKax 10 HepHoaaM
Table 5. Dynamics of the abrasion rate of the Azov Sea in key areas by periods

CxopocTb abpasuu, M/c
Abrasion speed, m/s

VYyacrok Oepera 2 « =3 e o e < o) 00

Shore area § = S S S S S S S S

S sl 22 g s 22 ¢

S o) S S S o o o o

2 — Q Q Q Q Q Q Q

Kawmeprmerarckuii / Kamyshevatsky 3 2,5 1,5 5,6 2 2 3,4 1,7 1,7
unosckwuii / Shilovsky 0,5 0,5 0,5 1,6 0,8 0,8 3,1 2,2 0,2
I'magpuporckwuii / Glafirovsky 1 1,2 04 0,1 0,1 0,1 5,2 1,4 0,2
Becéno-Bosnecenorckuii / Veselo-Voznesenovsky 1,8 2 1,7 1,2 1,7 1,8 5,6 0 2.8
Bokosckuii / Bokovsky 0,7 1 0,6 1,7 0,5 0,6 6,4 0 0,5
Poxkosckuit / Rozhkovsky 0,4 0,6 0,2 0,6 0,6 0,6 1,8 | 0,25 | 0,1

6 m/ron) 3aduxcuposansl B nepuog 2013-2014 rr., uto
0OyCIIOBJICHO YBEJIMYEHUEM MOBTOPSIEMOCTH HAaroH-
HBIX BETPOB U BOJIHEHUH M KaTaCTPOPUUECKUMH TOIb-
€MaMHU YPOBHS BOABL SIpKHUM MPUMEPOM 3TOMY SIBIISI-
ercs HaroH 24.09.2014 r. (tab6xn. 4). JlanHOoe HaroHHOE
SIBJICHUE SIBIISIETCSI MCTOPHMUYECKUM C MaKCHMaJbHON
OTMETKOM, KOTOpas craja abCOMIOTHOM B psiy HaOIo-
nenuit 1881-2014 rr. [11; 12]. Haron nposiBuics Ha
BCEX a30BCKHX Oeperax M MpHUBEJ K 3aTOINICHHIO KOC
Homxanckol, Efickoit, UymOypckoil, O4akoBCKOH H
Ppa3pyLIeHNIO TPUOPEKHBIX CTPOeHUH (puc. 4).

BbIBOJIbI

[IpoBenenHsle uccienoBaHms MOKa3ain, YTO COBPE-
MEHHBII NIEPUOJ] XapaKTEepU3yeTCs:

— MOBBILLIEHUEM YPOBHS A30BCKOTO MOpS IO MTOKa-
3aHHAM BCEX TMAPOMETIIOCTOB U YBEIMUEHUEM TEMIIOB
pocCTa ypOBHS BOABI B COBPEMEHHBIN MTEPHOL;

— BBICOKOI 4aCTOTOW IPOSIBIEHUS IKCTPEMalIbHbIX
M3MEHEHUH YPOBHA BOABI B PSIIY CTOHHO-HArOHHBIX KO-
neGaHuid, B esoM 1t A3zoBckoro Mopst 1o 10 ciyuaes
B IOJ;

— CUHXPOHHOM IUKJIMYHOCTBIO B IIPOSIBJIEHUH OIac-
HBIX HArOHHBIX KOJeOaHUH ypoBHSI A30BCKOIO MODSI U
WHTEHCU(PUKAIUK a0pa3HOHHO-OMOI3HEBBIX IPOLEC-
coB Ha Oeperax [11; 12].

Pabora BbImoNHEHa B pamkax mpoekra POOU
Ne 18-05-80082 no Teme «3akoHOMEpHOCTH (OPMU-
POBaHMsI ONIACHBIX OEPETOBBIX MPOLIECCOB B A30BCKOM
MOpE€ U COLMAIbHO-9KOHOMHUYECKNE TOCIEICTBUS UX
nposiBeHUN» («OnacHbIe SIBICHU ).

HAYKA IOTA POCCHUM 2019 Tom 15 Ne2

Puc. 4. ITocnencreus mwropmosoro Harona 24.09.2014 xHa akkymy-
TATHBHBIX Oeperax: a — [laBno-OuakoBckas koca; 6 — koca Jlonras,
0a3a OTAbIXa «AJMUPAIBCKUN TPUYAI».
Fig. 4. Consequences of storm surge on 24.09.2014 on the
accumulative shores: a — Pavlo-Ochakovskaya Spit; 6 — Dolgaya
Spit, recreation facility Admiral’s Wharf.
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