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AHHOTauuA: B cTaTbe npeactaBnaeHbl NpeaBapuUTebHble pPe3yabTaTbl
OLLeHKM MPOCTPaHCTBEHHO-BPEMEHHOM AMHAMUKM 3apacTaHMA MeSIKOBO-
Aani LMMNAHCKOro BoAOXpaHWAMLLA BbiCUEN BOAHOM PacTUTEIbHOCTbIO
3a nepuog ¢ 1987 no 2017 r. UMumnaHCKoe BOAOXPAHUAMULLE OT/IMYAET-
CA Hannumem oBLIMPHBIX NPUBPENKHBIX MeNKoBoAMN € rybuHammn ao 5
M (okono 30 % obLiei naowaan BogoxXpaHUAUWa), YTo co3gaet bnaro-
NPUATHbIE YCNOBUA ANA Pa3BUTMA BbICLLIEN BOAHON pacTUTENbHOCTU. 3a-
pacTaHue, Npu YPE3MEPHOM €ero pPa3BUTUM, CNOCOOHO OKa3biBaTb Cylue-
CTBEHHOE HEraTMBHOE BO34ENCTBUE HA IKOCUCTEMbI BOLOEMOB U YC0BUA
€CTEeCTBEHHOrO BOCMPOM3BOACTBA NPOMbIC/IOBbIX BUAO0B pbib. MpoBeaeH
aHaNM3 JaHHbIX HATypPHbIX WCCAeA0BaHWUI, TemaTuyeckon o06paboTKu
pa3HOBPEMEHHbIX MY/NbTUCNEKTPAIbHbIX KOCMUYECKNUX CHUMKOB U KapTo-
rpaduyecKoro aHasmnsa NPOLLECCOB 3apacTaHusA ¢ ucnonb3osaHuem MC-
TEXHOJIOTMIN AN BOAOXPAHUAMULLA B LUEOM M 13 MoAesibHbIX Y4acTKOB.
BbinBneHa obwan MHOroNeTHAA TEHAEHUMA, BbipaXKeHHan B nocaenosa-
Te/IbHOM cMmeHe ABYX $a3 3apacTaHMA MeIKoBOAMN BoAOXpaHMAMwa: 1-a
dasza megneHHoro 3apactaHua (1953—1998 rr.), Ha NPOTANKEHUM KOTOPOA
npouecchbl 3apactaHma 6blM cnabo BblparkeHbl, a 0bwan naowaab 3apoc-
LWMX MeNIkoBogmi eaBsa gocturana 1.3 % akBaTopum BOAOXPaHMAMLA, 2-A
$a3a bbICTPOro MMNYNbCUBHOIO 3apacTaHma (1998-2017 rr.), Koraa obuias
naowaab 3apocnx Menkosoaui yseanmumnnacb go 5.5-5.8 %. MNpu atom
YCTaHOB/IEHO, YTO ANHAMMKA 3apaCcTaHNA B 3HAUNTE/IbHOM CTEMNEHM CBA3A-
Ha C YPOBEHHbIM PEXMMOM BOAOXPaHUAMLLA, MOP(OIOTMYECKMMMU YCIO-
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BMAMKN GOPMUPOBAHMA MENKOBOAMI M NpoLieccamu nepepopmmnpoBaHma
b6eperos. BblaeneHbl TUMNbl MeNKOBOAMW, Hanbonee nogBepKeHHble 3a-
pacTaHMio: 3alUULLEHHbIE OT BETPOBO/IHOBOrO BO3AEUCTBUA MEIKOBOAbA
KapMaHHOro Tuna, obpasoBaHHble HA MecTe 3aTOMJ/IEHHbIX 03ep MOMMbI
n | Teppacel [oHa, ¢ naowaabio 3apactaHma go 60-90 %; KpynHbie 3a-
JINBbI HA MecTe YCTbeBbIX 06a1acTelt 6OKOBbIX NPUTOKOB, A7 KOTOPbIX Xa-
paKTepPHbl HAMbIB OBLIMPHbIX OTME/Ie U KOHYCOB BbIHOCA, C NMPAKTUYECKU
CNAOLWHbIM TUMOM 3apacTaHuA. NonyyeHHble pe3ynbTaTbl NOATBEPAMAN
NepcnekTMBHOCTb MCNOAb30BaHMA [MC-TEXHONOTUIA U KOCMUYECKUX CHUM-
KOB B rMapo6MOoN0orMyecknx nccnegoBaHmaAx.

NonyueHa: 14 gekabps 2017 roga

BsepeHue

Bbicwaa BogHas pactuTenbHoctb (BBP) —
OAMH W3 NaBHbIX KOMMOHEHTOB aKBaJIbHOrO
naHawadTa, nogaeprKMBAOLLNIA B HEM re03Ko-
normyeckoe pasHoecue. OHa MUrpaeT BaXKHYHO
cpenoobpasytoLyo poab, y4acTBya B npouec-
Cax caMmoouumLleHuMA Boabl M obecneynsas Ho-
BoOOpa3oBaHMe OpraHMYecKoro BeL,ecTBa B
npouecce ¢otocnHTesa (KataHckaa, 1981; Man-
yeHKos, 2001; KoyeTtkoBa 1 ap., 2016a; n ap.).

Kak nssectHo, Ha ¢opmuposaHue BBP B nn-
TOPa/NbHOM 30HE BOAOXPAHUNMUL, BAUSET pas
$aKTOpOB — NPUPOAHBIX (reorpaduyeckoe no-
NoXeHue BogHoro obbvekTa M ero mopdono-
rmyeckme o0COBEHHOCTW; TUAPONOTUYECKUN,
B YACTHOCTM YPOBEHHbIN PEXMM BOAbI; IK30-
reHHble reogMHammyeckue npoleccol, B T. 4.
3anneHunsa n abpasmm; Tpopryeckme CBOMCTBA
rPYHTOB 1 BOA,; HaiM4Me 3a4aTKOB rmapoduTos
W A4p.) MU aHTPOMOreHHbIX (3aperynMpoBaHune m
N3bATUE CTOKA ON5 XO3AUCTBEHHbIX HYXKA,; NO-
CTynaeHne 6GUOreHHbIX BELLECTB C OKYNbTYPEH-
HbIX naowaaen n np.). MNpu 3TOM 3HaYeHue
OTAEeNbHbIX GAKTOPOB MOMKET CYLLECTBEHHO OT-
IMYATLCA ONA pa3HbiX BOAOEMOB M Nepuoaos
npouecca obpasoBaHus 3apocnei (LumnsH-
CKoe BogoxpaHunuue..., 2011; Novikova et al.,
2012; Mopay6HbIin, 2013; ManyeHkos, 2001;
KoueTkoBa u ap., 2016a; 1 ap.).

Pe3ynbTaTbl McCCNefOBaHWI pAga aBTOPOB
CBUAETENbCTBYIOT, YTO 3apacTaHue, Npu yYpes-
MEPHOM €ero pasBMTMM, CNOCOBHO OKa3biBaTb
CyLecTBEHHOEe HeraTMBHOE BO3AENCTBME Ha
3KOCUCTEMbI BOAOEMOB, B T. Y. KPYMHbIX paB-
HWUHHbIX BOAOXpPaHMAMLW, tora Poccum (Apxu-
nos, 2002; KannHuHa, 2013; KoyeTKosa n ap.,
2016a, 6; Pa3paboTka peKkomeHaaLmi no yayy-
leHuto..., 2017).

HecmoTpa Ha ob6WMpPHbIN MaTepwnan, CBU-
AEeTeNbCTBYIOWMI, YTO yXyAleHue YC/0oBUM
eCTeCcTBEHHOro BOCNPOM3BOACTBA BOAHbIX 6MO-
PECYpCOB U CHUMXKEHWe obuero pbiboxo3ain-
CTBEHHOro noTeHumana LumnaHckoro Bogo-
XPaHWAMLLA BO MHOTOM CBA3aHbl C YCUIEHUEM

© MNeTpo3aBOACKMIA rOCYAAPCTBEHHDBIN YHUBEPCUTET

MopnucaHa K neyatn: 02 anpensa 2018 roga

npoueccoB 3apactaHus BBP (lanuukuii, 1970;
Apxunos, 2002; lopbyHosa, 2002; KannHuHa,
2013; KantoxkHas v ap., 2017; Pa3paboTKa pe-
KomeHAauun..., 2017; n ap.), cneumanbHbIX UC-
CNnegoBaHUM NO OUEHKE CTEMEHW 3apacTaHuA
MeNIKOBOAMM 34€eCb HE MPOBOAMIOCH. B cBA3M C
3TUM LeNblo faHHOM paboTbl ABNANOCH M3yye-
HWEe NPOCTPAHCTBEHHO-BPEMEHHOW AUHAMUKMK
3apacTaHuAa menkosogun LiumnaHckoro Bogo-
XpaHunnwa 3a nepunog 1987-2017 rr.

Martepuanbi

LUMmnAaHCKoe BOAOXPaHUAULWE — OAUH M3
KPYNHEWNLNX NCKYCCTBEHHbIX BOAOEMOB Ha tore
Poccun, cospanHbiv B 1952-1953 rr. B gonnHe
p.doHHaTeppuTopum PoctoBCKOM M Bonrorpaa-
cKom obnacTten. NMonHbIM 06bem BOAOXPAHUIN-
wa npu HMY 36.0 m BC cocrasnset 23.86 km3,
naouanb BoAHOro 3epkana — 2702 km?. Obuian
naowanab sogocbopa — 255 Tbic. KM2, nam 60 %
BogocbopHoro bacceiHa p. AoH (Mpasuna uc-
nonb3oBaHuAa..., 2016).

3a 65-neTHMit  nepuop CywecTBOBaHUA
BOAOXPaHUANWA 34ecb cPopmMMpoBanca W
OYHKUMOHUPYET CNOXHbIM MHOrooTpacneBom
KOMM/IEKC, BaXHYIO PO/Ab B KOTOPOM Urpaet
pblbHOe x03alcTBO (LluMnaHcKoe BOAOXpaHU-
nanuwe..., 2011; Novikova et al., 2012; MNpaBuna
NCNoNb30BaHuA..., 2016). PbiIboxo3anCTBEHHbIN
noTeHUMan BogoXpaHUAUWa obycnoBieH ero
BbICOKOM BMONPOAYKTUBHOCTbIO, B 3HAYUTEND-
HOM CTeneHW CBA3AHHOW C HannumMem obLmp-
HbIX ME/IKOBOAMMN — eCTECTBEHHbIX HEPECTUANLL,
NPOMbICNOBbIX BMAOB pblb (/Tanuukuin, 1970;
Apxnnos, 2002; PaspaboTka pekomeHaauuni...,
2016). No HekoTopbiM AaHHbIM (Bexos u ap.,
2014), pons menkoBoaumn ¢ rybmuHamm 4o 5 m
coctasnsaet 28.7 %, c rnybuHamm go 10 m —
61.9 %.

Hactoawumu nccnegoBaHnamm 6buiam oxBa-
YyeHbl 3apacTarowme BBP npnbperkHble menko-
BOAbA BOAOXPAHMANLLA OT ype3a BoAbl A0 INy-
6uHbl 4 M, Hanbonee npurogHble ANA HepecTa
pblb 1 Haryna monogu.
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B xone nccneposaHma MCNOAb30BAUCH Cie-
ayoolwme matepuanbl:

— [AHHble NONEBbIX MUCCNef0BaHWUM C WUC-
nonb3oBaHmem HUC «Mpodeccop /lannurminy,
MaNIOMEpPHbIX CYA0B N N0AOK, NPOBEeAEHHbIX B
BeceHHe-netHne nepumogbl 2016—-2017 rr. Ha
13 yyactKax LUuMmnaHCKoOro BOAOXPaHMAMLLA,
13 Kotopbix 10 yyacTkoB — B rpaHuuax Bosaro-
rpaackoit obnactu, 3 yyactka — B PoctoBcKkoi
obnactu (puc. 1);

— CKaHepHble MHOr030HaNbHble KOCMUYe-
CKue cHMMKM Landsat TM 3a 1987, 1998, 2006,
2010-2011 w Landsat OLI 3a 2014-2017 rr.
C NPOCTPAHCTBEHHbIM pa3peweHrem 30 m B
ONTUYECKOM U BAMKHEM MHPPAKPACHOM Ama-
nasoHe;

— KpynHomacwTabHble Tonorpadpuyeckme u
HABUTALLMOHHbIE KapTbl;

— /nTepaTtypHble  AaHHble, WHTepHeT-
pecypcbl U UHbIE UCTOYHUKN MHGOPMALUN.

MeTtoapbl

OnA oueHKM cTeneHu 3apacTaHUA UCMOJib-
30Ba/IMCb MeTOAbl HATypHbIX HabaoaeHWUN,
ONCTAaHUMOHHOro  3oHAaupoBaHma wn  [UC-
TEXHONOTUMA.

HaTypHoOe usyyeHune npoLeccos 3apacTtaHma
nposogmnoceb B 2016—2017 rr. B Hanbonee bna-
ronpuATHbIE ANA 3TOr0 Nepmoabl MAaKCMMab-
HOM PU3MONOTMYECKON AaKTUBHOCTU rMapobu-
OHTOB (MIO/Ib — ABryCT), BKAKOYANO ONUCaHue
M nonesoe KapTtorpaduposaHue BBP, a Takxke
TMNM3aLMio menkosogui. Mpu onncaHnun pac-
TUTENbHOCTM UCNONb30BaIUCh 0B EenpUHATbIE
metoankm B. M. KataHckon (1981) u B. I. Man-
yeHkoBa (2001, 2003). KaptorpadupoBaHue
OCYLLECTBNIANOCL C NOAKM MApPLIPYTHbIM Me-
TOAOM M OCHOBbIBA/ZIOCb HA CNNOWHOM OKOH-
TYPUBAHUM PACTUTENbHbLIX FPYNNMUPOBOK C NO-
MoLbio GPS-npnemHMKOB. bosblioe 3HavYeHne
TaKXe npuaasanocb ¢otorpadupoBaHnio pac-
TUTENbHbIX coobLecTB B pMKCMpPOBaHHbIX GPS-
NPUEMHUKOM TOYKaX, YTO, MO MHEHWUIO pAda
asTopoB (/labytnHa, CepanuHac, 2000; Bbl-
COUKWUI 1 ap., 2012), obneryaet KamepanbHyO
0bpaboTky maTepuanoB u nossondetr bonee
06BbEKTMBHO OLLEHMBATb AMHAMMUKY PacTUTENb-
HbIX coobuiecTs. TunNusaunsa MmenKoBoANN onu-
panacb Ha Knaccudukaumto C. A. NMoaaybHoro
(2013), NnpeanoXKeHHYIO AN BEPXHEBOMKCKUX
BOAOXPaHUNL, U NPOBOANNACL NO KOCMUYe-
CKMM CHMMKaM M KapTam c BepudpuKaumen B
noneBbIX YC/IOBUAX.

AVCTaHLMOHHbIE MeToAbl UCCnefoBaHUA 3a-
pacTaHMA BK/OYANM TemaTU4eckyro obpabort-
KY M aHaNn3 KOCMUYECKUX CHMMKOB Landsat,
KOTOpble He MO3BONAIOT B NMOJIHOM Mepe pac-

no3HaBaTb CTPYKTypy coobuiects BBP, Ho obe-
CNe4ymBaloT HageXHoe onpeaeneHuve Mx pac-
NPOCTPAHEHMUA, B CBA3M C YEM MOTYT yCMneLwHO
MCNoNb30BaTbCA ANA KapTorpadupoBaHMAa 3a-
pPacTaHUA M BbIABNEHMUA MHOTONIETHUX U3MeEHe-
HuM (KoyeTkoBa 1 ap., 2016a).

Ha HayanbHOM 3Tane wuccnegoBaHWA AnAa
npenBapuTeNbHOM OLEHKU MPOoLEeccoB 3apac-
TaHMA menkosoanii BBP otbumpanuch obueno-
CTYMNHblE CHUMKM C paguomeTpos TM (Landsat
4-5) n OLI (Landsat 8) c npumepHo 10-neTHMMMK
WHTepBanamm, HaumHaaA ¢ 1987 r. B cBA3Mn C Bbl-
ABNIEHHbIMW TEHAEHUMAMW ANA AeTaibHOro
N3y4yeHMA 3apactaHuna HblNo peleHo UCnonb-
30BaTb CHMMKMK 3a MIOAb — aBryct 1987, 1998,
2006, 2010-2011, 2014-2017 rr. ¢ obnauyHo-
cTbto meHee 10 %. bonee pgetanbHO paccmaTpu-
Bancsa nepuog ¢ 2010 no 2017 r., BKAOYABLUMMA
pa3Hble N0 BOAHOCTM roapbl.

[Ona oueHKKU 3apactaHuA 6bia BbIOpaH YacTo
MCNONb3yemblin AnA AewndpmpoBaHna pac-
TUTENbHOCTU CUMHTE3 KaHanos 4-3-2 (TM) u
5-4-3 (OLI), B KOTOpOM pacTuTenbHble cooblue-
CTBa NpeacTaBaeHbl MHOr00b6pa3mMem OTTEHKOB
KpacHoro ugeta. KOppeKTHOCTb pe3ynbTaTos
AewndpmpoBaHMA NPoBepaiacb AaHHbIMU NO-
NeBOr0 KapTorpadMpoBaHUA y4aCTKOB 3apac-
TaHMA.

OnA aHann3a CHMMKOB MCMNONb30BANN Hey-
npasnsemyto Knaccnomkaumnto ISODATA B npo-
rpamme ScanEX IMAGE Processor 3.6.9 (Kpas-
uosa, LLymatmes, 2005), koTopaa 6a3upyetca
Ha KiacTtepusauum nsobparkeHma no pasHuue
MexXay cpegHUMM 3HAYEeHUAMM KNacTepos
(MMHMMaNbHOM CMEKTPa/sIbHOM PACCTOAHUM
MeXKay UeHTpamu Knaccos). ObpaboTke noa-
Bepraancb 3 KaHana, sbigenanocb 20 Knaccos
nuKcenemn. 3aTtem BCe MUKCENM, OTHOCALLMECA
K BOAHOW pacTUTenbHOCTH, 0b6beguMHANUCL B
O4MH Knacc ans nocnenyowen BeKTopusaumnm.
lMonyyeHHble BEKTOPHbIE C/0M NEPEeHOCUANCH
B nporpammy ArcMap 10.2 gna KaptomeTpu-
4YeCKOro aHanm3a CTeneHn U AMHAMUKKN 3apac-
TaHMA BOAOXPAHMINLLA B LLE/IOM M €ro oTaeNb-
HbIX Y4aCTKOB.

OueHKa cTeneHn 3apacTaHMA OCHOBbIBANACh
Ha COMOCTAB/IEHUM TMONYYEHHbIX PACYETHbIX
BENMYUH C Knaccuodukauymen B. I. ManyeHKoBa
(2001), BbloensBwero 8 KnaccoB 3apacTaHuA
BO40EMOB: 1) He 3apoclune UauM NoYTU He 3a-
poclune ¢ naowaabo 3apactaHua meHee 1 %
OT naowagu akeatopuu; 2) oyeHb cnabo 3a-
pocwue — 1-5 %; 3) cnabo 3apocwme — 6-10 %;
4) ymepeHHo 3apocwme — 11-25 %; 5) 3Haum-
TeNbHO 3apoclumne — 26—40 %; 6) cnnbHO 3apoc-
wue — 41-65 %; 7) o4eHb CUNBbHO 3apocLune —
66—95 %; 8) cnnowb 3apocwmne — 96—100 %.
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Puc. 1. Cxema LLUMNsiHCKOro BOAOXPaHUIMLLA M PACMO/IOXKEHME YYACTKOB UCCeA0BaHNA NPUBPEIKHbBIX
mMmenkosoguii: 1 — AKkBaTopua BogoxpaHuamwa; 2 — MNaecbl BogoxpaHunauwa — BepxHui (1), Ynpckoti (11), Mo-
TeMKuHcKui (II1), MpunaoTuHHbIN (1V); 3 — OcHOBHbIE peKkn; 4—6 — YYacTKn nccnegoBaHuii NpuBbpeHbIX
MeIKkoBOAMI: 4 — KapMaHHOIo TUMNa, Ha MecTe 3aTOMNJIeHHbIX 03ep U NPOTOKOB NoVMbl [loHa, 3alLMLEHHbIX
OT BETPO-BOJIHOBOIO BO34encTBUA — 03. Hekpacoso (1), 03. byrakoBso (2), 03. CpeaHee (3), 03. HuxkHee (4),
03. AHHYLIKMHO (5); 5 — KpynHbIX 3a1MBOB Ha MecTe 3aTONEeHHbIX YCTbeBbIX 06nacTel pekK, c coyeTaHMem 3a-
LMLLEHHBIX U OTKPbITbIX y4acTKos — p. [loHckan Llapuua (6), p. Yup 1 p. fliucka / Ynpckow 3anme (7), p. Mbliw-
KoBa (8), p. Akcait-Ecaynosckuii / PomawkuHckuin 3aaums (10), p. Umumna n 6. Poccowb / HoBoummnaHCKMiA
3anus (11); 6 —3aA1MBOB Ha MecCTe HU30BbEB OBPAros, NPENMYLLECTBEHHO 3allMLIEeHHbIX — BasiobaHOBCKNi
3anuB (9), 6. MoKpo-ConeHoBcKas (12), 6. Cyxo-ConeHoBcKan (13); 7 — AAMUHUCTPATUBHO-TEPPUTOPUA/IbHbIE
rpaHuLbl; 8 — KpynHble HaceneHHble NyHKTbI

Fig. 1. Map of the Tsimlyanskoe Reservoir and location of the shallow near-shore case-study sites: 1 —
Surface water area of the reservoir ; 2 — Reservoir sections — Verkhniy (1), Chirskoy (Il), Potyomkinskiy (I11),
Priplotinniy (1V); 3 — Main rivers; 4—6 — Near-shore shallow case-study sites: 4 — Sheltered “pocket-type”
shallows on locations of currently inundated Don River floodplains lakes and river distributaries — Nekrasovo
Lake (1), Bugakovo Lake (2), Sredneye Lake (3), Nizhneye Lake (4), Annushkino Lake (5); 5 — Large shallow
bays of flooded estuaries of large lateral tributaries — Donskaya Tsaritsa River (6), Chir and Liska Rivers /
Chirskoy Bay (7), Myshkova River (8), Aksay-Esaulovskiy River / Romashkinskiy Bay (10), Tsimla River &
Rossosh Gally / Novotsimlyanskiy Bay (11); 6 — Shallow bays on locations of currently inundated downstream
sections of former gullies — Balabanovskiy Bay (9), Suho-Solyonovskaya Gully (12), Mokro-Solyonovskaya
Gully (13); 7 — Administrative boundaries; 8 — Large settlements
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Ctatuctnyeckaa o6paboTka BbINOAHANACH
cpeacteamm MS Excel 2010, c nomoLbto KOTO-
pbIX 6bIAM paccYnTaHbl: MPOLLEHTbI 3apacTaHuA
BOAOXPAaHUINLIA M ero OTAeNbHbIX Y4aCTKOB, a
TaKXKe Ko3pDULMEHT Koppensunm mexay nio-
LWaAsMM 3apacTaHMa U KonebaHMAMKM ypOBHA
BOAbl B BOAOXPaHUAMLLE.

Pe3ynbTatbl

MpoBeAeHHbI aHanM3 NO3BOJIUA BbIABUTD
06LYy0 MHOrONETHIO TEHAEHLMIO Pa3BUTUA
NpoLLeccoB 3apacTaHMA Ha LumnaHckom Bogo-
xpaHunuuwe (KouetkoBa u gp., 20166; Pa3pa-
60TKa peKoMeHZaLMN MO YAyylleHU 3KOoJo-
rmyeckoro..., 2017), BblparkeHHyto B nocneno-
BaTE/IbHOM CMEHE:

— $a3bl MeaNIeHHOro NOCTENEHHOTO 3apacTa-
HUA (1987-1998 rr.), Ha NPOTAXKEHUM KOTOPOW
061wan naowaab 3apoClnX MeIKOBOAMN efBa
pocturana 1.3 % akBaTopum BOLOXPAHUINULLA,
"

— ¢a3bl 6bICTPOro MMNY/NLCUMBHOIO 3apac-
TaHuAa (1998-2017 rr.), Korga obwas naowaab
3apocCLlnX menkosogmin ysennumnacb 40 4 %
aKBATOpPMW BOAOXpaHMAUWA U bonee. B no-
cnegHue rogpl (2014-2017 rr.) npoueccol 3a-
pactaHmAa BBP 3ameTHO aKTUMBM3MPOBAJIUCH,
4YTO NPUBENO K PaCIMPEHMIO NAoLWAAN 3apoc-
LWMX y4acTkoB A0 5.5-5.8 %.

B 3HaQuMTeNbHOM CTENEHN AMHAMMKA 3apac-
TaHUA onpegenseTrca KonebaHMAMM YypPOBHA
BOAbl B BOAOXPaHMAMLLE (puc. 2). OTHOCUTENb-
HO NOCTOAHHble KonebaHusa cpesHerofoBo-
ro ypoBHA BoAbl Ha oTmeTKax 33.5-34.5 m BC
BnnaoTb Ao 2009 r. oKasblBaaAu caepXuBaroLLee
BO34eNCTBME Ha 3apacTaHMe MeNKoBogMN. ITO
cornacyeTca ¢ AAHHbIMU UCCNef0BaHMN, NONy-
YEHHbIX MPUMEHUTENBHO K APYTUM KPYMHbIM
paBHUHHbIM BogoxpaHunuwam (MoaaybHbIN,
2013; KouyeTtkoBa M ap., 2016a). MocteneH-
HaA perpeccua ypoOBHA BOAbl BOAOXPAHWUAU-
wa B 2009-2014 rr. npuBena K o6pa3oBaHuUIO
OBWKMPHBIX NAAXKEeN M aKTUBM3MPOBANA Mpo-
LEecC 3apaCTaHWA OCYLEHHbIX MEeJIKOBOAUN
YKEeCTKOW pacTutenbHocTblo (KoyeTkoBa u ap.,
20166), a pe3koe CHUXKEHME YPOBHS HUNXKE OT-
meTku 32.0 m BC B 2015 r. npmBeno K ysenu-
yeHuto obuien naowaam 3apactaHma go 5.8 %
(142.8 km2). B nocneagHue 2 roga Ha ¢oHe no-
BbILWEHWNA CpeaHero40BOro ypoBHA BOAbl BOAO-
XpaHumnmnuwa go otmetok 33.03-33.73 m BC Ha-
b6nto0aaeTca He3HaYMTEIbHOE COKPALLLEHME NJO-
Wwaam 3apactaHma 0o 5.6 % (140 km2) 8 2016 .
n panee 0o 5.5 % (136.4 km2) 8 2017 .

PaccunTaHHbIM KO3OPULMEHT KOppenaumnu
MeXay CpefHerogoBbiIM YPOBHEM BOAbl BO-
AOXpaHUAUWA WM 3apacTaHMEM MeNKoBOoAUM

3a nepuog 1987-2017 rr. coctasmn —0.79, uTto
NOATBEP)KAAET BbICOKYHO OOpaTHYlO 3aBUCK-
MOCTb MEXAY CTENEHbIO 3apaCTaHUA U YPOBEH-
HbIM PEXXMMOM BOAbl BOAOXPAHUANLLA.

Tem He meHee, HECMOTPA HA 3HAYUTENbHOE
yBeNnYeHume Naowaam 3apocunx NnpnbperkHbIx
Me/IKOBOAMMN, BOAOXPAHUAMULLE NO-MPEKHEMY
MOXeT BbITb OTHECEHO K K/1lacCy o4YeHb cnabo
3apocCLIMX BOAOEMOB. B TO e Bpema cTeneHb
3apacTaHuA OTAENbHbIX UCCIeA0BaHHbIX Y4acT-
KOB CYLLECTBEHHO Bbllle CpeaHero Ana Boao-
XPaHMMLLLA NOKa3aTeNa U 3aMeTHO OT/IMYaeTca
no TMNam MeJIKOBOAUN.

MN3yyeHHble NpnbperkHble, B OCHOBHOM aK-
KYMYNATUBHbIE, ME/IKOBOAHblE MPOCTPAHCTBA
LMMNAHCKOro BOAOXPaHMAMLLA NPeaCTaBAEHbI
3 OCHOBHbIMM TUNAMM (puc. 3):

1) menkoBoabsi KapmaHHoOro Tuna, obpaso-
BaBLUMECA MPU 3aTOMNJIEHNUU MONUMEHHbIX 03ep
M NpoToKoB [lOHa, OTAENEeHHble OT OCHOBHOW
aKBaTOPUKM LENoYKaMu MNecyaHbIX OCTPOBOB
N OTMenen M NpPakTUYeCcKU NONHOCTbIO 3aLu-
LWeHHble OT BETPOBO/IHOBOIO BO34ENCTBUA, CO
cnaboi npoToyHocTbto (5 yyacTkos);

2) KpynHble 3anuBbl, chopmmupoBaBLUMECA
npwv 3aTONJIEHUM YCTbEBbIX 0bnacTer Bnagato-
WMX B BOAOXPAHUINLLE PEK, C COYETAaHUEM Ya-
CTUYHO 3aLMLLEHHbIX M OTKPbITbIX Y4acTKoB (5
Y4YacCTKOB);

3) 3a/1MBbl HA MecTe HM30BbEB OBPAroB, C
NPENMYLLECTBEHHO 3aLMLLEHHBIMW MEIKOBO-
AbAaMU (3 yyacTka).

B coctaBe BBP mn3yyeHHbIXx MenKkoBoauM 3a-
pernctpuposaHo 6onee 70 Bupgos. Hanbonb-
WMM BWAOBbIM pPa3Hoobpasmem OTAMYaloTCA
03epa U pas3nmebl peKk BepxHero nneca Bogo-
XpaHunnwa. OcHoBHOM (OH pPaCTUTENbHOTO
NOKpPOBa MENKOBOAMI COCTaBAAOT cooblue-
CTBA TPOCTHMKA HOXKHOrO, POro30B W pAecTos,
YTO COr/lacyeTca C AaHHbIMW paHee NpoBeaeH-
HbIX nccnegosaHuit (lopbyHosa, 2002; Kanu-
HuHa, 2013).

HecmoTpsa Ha TO, 4TO BCe UcCCNeAOBaHHble
YY4aCTKM MENKOBOAUW TeHEeTMYEeCKU CBA3AHbI
APYr C APYrom, OTMEYalTCA CyLLeCTBEHHble
pa3nnumMa B xapakTepe Mx 3apactaHua. MNpeg-
CTaB/ieHMe O MPOCTPAHCTBEHHO-BPEMEHHOM
ANHAMMKe 3apacTaHus UCCNeAO0BaHHbIX Men-
KOBOAUM AaeT puc. 3, COCTaBNEHHbIN MO pe-
3ynbTaTam 06paboTKM AaHHbIX AUCTAHLMUOHHO-
ro 30HAMPOBAHMA M HATYPHbIX HabatoaeHUN.
Mmetowmeca nponycku B pagax HabnwogeHun
He NMPenATCTBYIOT MOHMMAHUIO 0bLWen KapTu-
Hbl U TEHAEHUMIM 3apacTaHUA BOAOXPAHMUIMLLA
B Le/IOM W ero oTAeNbHbIX Y4AaCTKOB B YAaCTHO-
CTWn.
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Puc. 2. InHammKa 3apactaHUa MenKkoBoANM LLIMMASHCKOro BOAOXPAHUANLLLA M ero cpeaHerog0Bbie ypoBHU
BoAbl: 1 — Obwan nnowaab 3apacrtaHus, Km?; 2 — CpegHerogoBol ypoBeHb Boabl BogoxpaHuamwa, m bC; 3 —
JInHmA TpeHaa cpeaHero0Boro ypoBHA BOAbI BOAOXPAHUAMLIA

Fig. 2. Dynamics of the overgrowth of near-shore shallows and the average annual water levels of the
Tsimlyanskoe Reservoir: 1 — Total area of overgrowth with aquatic vascular vegetation, km?; 2 — Average
annual water level of the reservoir; 3 — Trend of average annual water level in the reservoir

3awmueHHble menkosoabA BepxHero nneca
BOAOXPAHU/MLLA U ero 30Hbl Noanopa — o3epa
Hekpacoso, byrakoso, CpegHee, HnxHee n AH-
HYLWKWMHO — cPOPMMPOBAIUCE HA MecTe 3aTo-
NAEHHbIX NMOMMEHHbIX 03ep U NPOToKoB [oHa
N npeacTaBaeHbl NPEUMYLLECTBEHHO MENKO-
BOAbAMM KAapMaHHOrMo TUNa, OTAEeNEHHbIMM OT
OCHOBHOM aKBAaTOPUM LLEMOYKAMM MecyaHbIX
OCTPOBOB W OTMeNel, CO c/labon NPOTOYHO-
CTblO, MPAKTUYECKU HEe MCNbITbIBAOWMMN Be-
TPOBO/NIHOBOrO BO3aencTeumA. Mpouecchl ocaa-
KOHaKoM/eHMA U 3apacTaHuA 34ecb NPOXoaAaT
¢ 6onblIel MHTEHCUBHOCTbIO NO CPAaBHEHUIO C
OTKPbITbIMKM y4yacTKamu nneca (Apxmnos, 2002;
KouetkoBa 1 ap., 20166; KantoxkHas wn ap.,
2017), KaK 1 Ha APYrnx KPynHbIX BOAOXPaHU-
mvwax (Moaay6Hbii, 2013; KoyeTkoBa u ap.,
2016a). B pe3ynbraTte Ha 3TUX y4acTKax njouwa-

OM 3apacTaHuA 3a 20-1eTHUI Nepuos B cpea-
HEM yBENINYMAUCL B 2—5 pas, 3a UCKNOYEHMEM
03. HekpacoBo, rge naowaab 3apacTaHus Bo3-
pocna 6onee yem B 10 pas (puc. 4).

[na 3annBoB, cGOPMMPOBABLLMXCA HA MecTe
YyCTbeBbIX 06n1acTeN peKk N 0BpaXKHO-6aN0YHOM
CEeTU, XapaKTePHbI YaCTUYHO 3aLLULLEHHbIE U OT-
KPbITble MeNKoBOAbA. Ha 3TUX y4acTKax peyHom
CTOK cnocobCcTBYET HaMbIBY OTMENIEN U KOHYCOB
BbIHOCA, NPUroAHbIX AnA ocsoeHusa BBP, sches-
CTBME YEero 3a/1MBbl NOCTENEHHO NPEBPATUINCD
B OOWMWPHbIE MENKOBOAbA, C MPAKTUYECKU
CNAOWHbBIM TUNOM 3apacTaHMA Ha OTAE/NbHbIX
yyacTkax (puc. 5). Mo xapaKtepy 3apacTaHus
BbIAENAIOTCA 3a/MBbl C NOCTOAHHLIM M MOCTe-
neHHbIM (HOBOLMMANAHCKMNI, POMaLLKUHCKWUIA 1
Cyxo-ConeHoBcKan 6anka) n GpayKTyaumoHHbIM
(bonblas yacTb 3a/1MBOB) 3apacTaHUEM.
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Puc. 3. MNpocTpaHCTBEHHO-BpEMEHHAaA AMHAMUKA 3apacTaHua (KM2) ncciegyembix NPUBPEXHbIX MeKoBoaNiM
LlumnAaHcKkoro BogoxpaHmanwa 3a nepmog 1987-2017 rr.

Fig. 3. Spatiotemporal dynamics of overgrowing (km?) of the shallow near-shore case-study sites within the
Tsimlyanskoe Reservoir between 1987 and 2017
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Puc. 4. YyacTku 3apactaHms (1) 3aWmMUeHHbIX MeIKoBOAMM KapMaHHOro Tuna (2) Ha UumnsHckom Bogo-
XxpaHunuuwe ¢ 1987 no 2017 rr. (03. HekpacoBo)

Fig. 4. Overgrowing areas (1) of sheltered “pocket-type” shallows (2) with aquatic vascular vegetation in
the Tsimlyanskoe Reservoir between 1987 and 2017 (for case-study site Nekrasovo Lake)

WckntoyeHne cocTaBnAeT 3a/MB B YCTbe
p. MblwWwKoBa, KOTOPbIA HAa poHe obLiero CHu-
YKEHWA 3aN0NHAEMOCTM BOLOXPAHUANLLA U Bbl-
COKMX TEMNOB OTCTynneHnA 6eperoBomn NMHUM
(bonee 110 m 3a 20 net) yxe K 1987 r. 6bIn
NPaKTUYECKM NOSHOCTbIO 3aHECEH BIEKOMbIMM
HaHOCaMM M NPOAYKTaMK pa3pyleHuna bepe-
ro. HaumHasa ¢ 2015 r. oTKpbITble MeNIKOBOAbA
KOHYyCa BblHOCA B YCTbe p. MbIlWKOBA CTaNM aK-
TMBHO 3apacTtaTtb BBP (KoueTkoBa u ap., 20166;
CupoTuHa, 2017).

CoOTBETCTBEHHO, WMCC/NeA0BaHHbIE Y4YaCTKK
MeNIKOBOAMM NO CTeNneHn 3apacTaHmnA OTHOCAT-
CAK:

— OYeHb CUIbHO 3apocwum — o3epa Cpeg-
Hee (80 70 % nnowaan y4acTtka) U AHHYLKUHO
(8o 90 %);

— CUNbHO 3apoCLNM — 3aauBbl Ynpckon (43
%) n banabaHosckuin (48 %), o3epa Hekpacoso
(42 %), H1xkHee n byrakoso (no 62 %), ycTba p.

MbiwkoBa (52 %) u p. AoHckana Lapuua (g0 60
%), Mokpo-ConeHoBcKasn 6anka (60 %);

— 3HauyuTeNbHO  3apocwum —
ConeHoBckasa 6anka (28 %);

— YMEPEHHO 3apoCciMM — HOBOLMMANAHCKUIA
(14 %) n PomawwKkmHCKui (18 %) 3anmsbl.

Takum o06pa3om, npoBeaeHHble uccne-
[OBaHMA MO3BOAMAKU: TUMNU3UPOBATb 3apac-
Talowme menkoesogba LiMmnaHckoro Bogo-
XPaHUAULLA; BbIABUTbL M OXapaKTepus3oBaTb
NPOCTPAHCTBEHHO-BPEMEHHYIO AUHAMMUKY MPO-
LLeCCOB 3apacTaHMA KaK AN KOHKPETHbIX U3y-
YeHHbIX Y4aCTKOB, TaK U A/1A BOAOXPAHUAULLA B
uenom. OgHaKo COCTaBUTb AOCTOBEPHbINA Npo-
FHO3 Pa3BUTMA ITUX MPOLLECCOB B HacTosllee
BpemMs He NpeacTaBAfETCA BOSMOMHbIM B CBS-
31 C NOBbIWEHHOW PAYKTYaUMOHHOCTbIO dak-
TOPOB Cpeapl, B MEPBYHO 0Yepeab 3K30TEHHbIX,
CE30HHOM M MEMKrooBON U3MEHYNBOCTLIO TU-
APONOTMYECKOro PeXRnMa.

Cyxo-
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Puc. 5. YuyacTku 3apacTtaHuma (1) KpynHbIX 3a/IMBOB Ha MECTe YCTbeBbIX 0bnacTelt pek (2) Ha LlumnsHCKom Bo-
noxpaHunanue ¢ 1987 no 2017 rr. (PomalKMHCKNUIM 3a1uB)

Fig. 5. Overgrowing areas (1) of large shallow bays (2) with aquatic vascular vegetation in the Tsimlyanskoe
Reservoir between 1987 and 2017 (for case-study site Romashkinskiy Bay)

3aKnoueHue

1. Hanunume obWIMPHBIX NPUBPENKHBIX MEN-
KoBoaui Ha LiMmnsHcKom BoOAOXpaHUAMLLE
co3pgaet bnaronpuATHbIE YCNOBUA ANA PA3BuU-
TUA BbICLUEW BOAHOM PacTUTENbHOCTU U BOC-
npou3BoacTBa GUTOPUNbHbBIX Pblb.

2. [AnAa BOAOXPaHUNMLLA XapaKTepHbl ABe
¢$asbl pa3BUTUA NPOLECCOB 3apacTaHuA: ¢asa
MeaIeHHOro NoCTeNneHHOoro 3apactaHma (1987-
1998 rr.), cMeHuBLIaAca ¢asoi bbicTporo Um-
nynbCUBHOrO 3apacTaHua (1998-2017 rr.).

3. 0O6wana TeHAEHUMA YBENMUYEHMA N0LLA-
AW 3apacTaHuMA B 3HAaYUTEIbHOM CTEMNEHM CBA3a-
Ha C U3BMEHEHMAMM YPOBEHHOTO PEXMMA BOAbI
BOAOXPAHM/IMLWLA, a TakKe MopdONOormyecKku-
MW yCNOBUAMU GOPMUPOBAHUA METKOBOAUN U
npoueccamu nepepopmmnpoBaHma beperos.

4. WccnepoBaHHble Y4acTKM BOAOXPaHU-
LA NpeAcTaB/ieHbl 3aWMULLEHHBIMU MesKo-
BOAbSAMW KapMaHHOro TMNa 1 3aiMBamMu C CO-
yeTaHMeM YaCTUYHO 3aLUMLLEHHbIX U OTKPbITbIX
Y4aCTKOB, OT/IMYAIOLLMMMCA NO CTeNeHM 3apac-
TaHuA.

5. B Haubonblei cTeneHn npoueccammu
3apacCTaHMA OXBayeHbl 3aLUMLLEHHbIE MEJKO-
BoAbsA BepxHero nneca v 3anmMBbl B YCTbEBbIX
yacTax GOKOBbLIX NPUTOKOB Ha BepxHem n Yup-
CKOM nJiecax BOAOXPaHUAMLLA.

6. TllonyyeHHble pe3ynbTaTbl MNOATBEPIK-
AA0T  BO3MOXHOCTb Mcnonb3oBaHua [UC-
TEXHO/IOTUI U KOCMUYECKUX CHUMKOB B rMApO-
H6UONOTMYECKUX UCCNeA0BaHUAX, B YAaCTHOCTM
ONA OLEHKMN COCTOSIHMA HEepecToBbIX Yroguii un
NNaHUPOBAHUA MepPOoNPUATUIA MO UX yaydlle-
HUIO.
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Summary: The Tsimlyanskoe reservoir is characterized by large near-shore
shallows with a depth up to 5 m covering about 30% of the reservoir and
providing favorable environments for the development of aquatic vascular
vegetation. Vegetation overgrowing influences negatively the water body
ecosystem and natural reproduction of commercial fishery species. In
this paper the preliminary results on the spatiotemporal dynamics of
aquatic vascular vegetation overgrowth of the shallow water zones in the
Tsimlyanskoe Reservoir from 1987 to 2017 are presented. The processing
of Landsat images and GIS-based analysis supported by field research
data provided insight in the features and dynamics of aquatic vascular
vegetation overgrowth in the reservoir as a whole, and in case-study sites in
particular. The analysis of the general long-term trend shows the successive
change of two distinctive phases of near-shore zones overgrowth. In phase
| (1987-1998), overgrowing processes were moderate, and annually the
total area of overgrown shallows barely reached 1.3% of the total reservoir
area. Subsequent phase Il (1998-2017) is characterized by an explosive
overgrowth, when the total area of overgrowth increased up to 5.5-5.8%.
At that the overgrowth dynamics is largely related to reservoir water
level regime, morphological conditions of shallows and reservoir bank
transformation processes. The types of near-shore shallows the most
prone to overgrowth were identified as: sheltered “pocket-type” shallows
on locations of inundated the Don River floodplain lakes and distributaries,
typically overgrown up to 40-70%, seldom up to 90%; and large bays of
flooded estuaries of lateral tributaries with extended sand bars and alluvial
fans, overgrown by 45-60% in average and almost completely overgrown
in river mouth areas.
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