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BJIMSHUE MAJIOBOJbBS 2007-2015 rr. B BACCEMHE p. IOH HA COCTOSIHUE

BOJIHbIX 9KOCUCTEM

[IpuBeneHs! pe3ylbTaThl aHAIM3a MPOCTPAHCTBEHHO-BPEMEHHOM H3MEHUYUBOCTH PA3IMYHBIX XapaKTe-
puctuk ManoBoaHoro nepuona 2007-2015 rr. Micrionb30oBaHbl BPeMEHHBIC PSIIBI TOIOBOTO M CE30HHOTO
CTOKa, TUAPOOHOIOrMYECKUE TaHHBIE O KOHLICHTPAlMK (PUTOIUIAHKTOHA M YUCIICHHOCTH MOJIOJU Pa3JIMUHbIX
BUJIOB pb10. CrenaHbl BBIBOJBI O POJIM MAJOBOAHOIO MEPHOJA B IIUKIAX KOJCOAHUH CTOKA B Pa3IMYHBIX
yacTsax OacceiiHa, nmepepacipeesieHul CTOKa BHYTPH rojia B TEUSHHE MEePHOa IKCTPEMaIbHO HU3KOH BOA-
HOCTH, 00 0COOCHHOCTSIX YepeAOBaHUS JIET C PA3JIMYHON BOJHOCTHIO BHYTPH MEPUOAA, YBETHUYESHUH 00eC-
MEYCHHOCTU PEYHOTO CTOKA OT BEPXOBHEB K HU30BBSIM OacceliHa. BBIABICHO CyLIECTBEHHOE YBEIMYCHUE
KOHLIeHTpauuu ¢uroruiankrona Ha CpenneM J[oHy B rogbl moHUkKEHHOTO cToka. Jlns LlumnsHckoro Bomo-
XpaHWIUIIA [TOKa3aHO COKPAIICHHE BOCIIPOU3BOACTBA OOJILIIMHCTBA BUJOB PHIO, BBI3BAHHOE YMCHBILICHH-
€M IUIOLIAIA HePECTHIIUIL B TOJbI C HU3KHUM YPOBHEM BOJIBI.

Kniouesvie cnosa: CTok Boabl, AeGULINT cTOKA, ManoBoabe, JloH, LluMisiHCKOe BOmOXpaHHUHILE, 00ec-
MEYCHHOCTb, KOHI[EHTpaLHsl (PUTOTUIAHKTOHA, UXTHO(ayHa, BOCIIPOU3BOASIIAS CIIOCOOHOCTh, CErONIETOK.

Beenenue. baccelin pekn [loH 3aHUMAaET ILIO-
maae 422 ThIC. KM?, Ha KOTOPOI B HACTOSIIHAN MOMEHT
MIPOXXUBAET OKOMIO 29 MiH uesoBek. Peka JloH u ee mpu-
TOKH SIBIISIOTCS OCHOBHBIMH HMCTOYHHKAMH TMPECHOM
BOJIBI /1711 HaceneHust. [IoMIMo 3Toro, OHM UTParOT KITHO-
YEBYIO POJIb B TAKMX OTPACIAX, KAK PHIOHOE X035 CTBO,
pekpeanusi, BOXHBIA TPaHCIOPT, THAPOIHEPTETHUKA
(Lmmisackas I'9C). B 6acceiine p. JIoH Ha MpOTsxKe-
HUU HECKONIbKUX JECATHIICTUH MPOUCXOAUT COKpaIllle-
HHE BomHOTO cToka [[[>xamanos ¢ coasrt., 2013]. Oco-
OCHHO OCTPO JAC(PUIMT BOJbI HAauyall CKa3bIBaTHCS C
2007-2008 rr. ManoBogse HAHOCUT BPEN XO3SHCTBY:
BOJIOCHA0KEHH IO, THAPOIHEPTETHKE CYIO0XO/CTBY, PEK-
peanuu [Hukanopos, bpeizrano, Konnakosa, 2012].
Kpome Toro, manoBogbe MOXET MPUBECTH K CYIIe-
CTBEHHOH TpaHCc(OpMaIMK BOTHBIX SKOCHCTEM. MOX-
HO MPETIONIOKUTh, YTO HU3KHI YPOBEHB BOJIBI CIIOCO0-
CTBYET 3BTPO(UPOBAHUIO BOAHBIX OOBEKTOB, & TAKKE —
YMEHBIICHHIO PHIOHBIX 3aI1aCOB.

[Ipobnema cokpameHus peIOHBIX 3amacoB B Oac-
ceiine p. Jlon obcyxxnaercs nasuo [Bonosuk, Kocomna-
1ioB, 2009; Apxunos, SxoBnes, bonneipes, 2002; Xopy-
xas, Slkoenes, 2012]. B xauecTBe MpUYMH Ha3BIBAIOT
3arps;3HEHUE PEK, CTPOUTEIHCTBO TIOTHH, MTperpaxia-

IONIUX MPOXOMHBIM phIOaM IyTh Ha HEpPECT, Hepalro-
HAJIBHBIN MpoMbIcen, OpakoHbepcTBO [Decenko, 1998;
Apxumnos, 2000; Patues, 2003; Kamtoxxnas, Xopyxas
¢ coaBrt., 2015; Matwutmos ¢ coasrt., 2016]. B To ke Bpe-
Msl MaJIO BHUMAHUS YIENSAETCs BIMSIHUIO THAPOIOTH-
4yeckuX (pakTopoB Ha KHU3HB PHIO, 2 IMEHHO — HaOJIIO-
naeMoMmy Ha J[OHYy CHJIIBHOMY COKpAllleHHIO CTOKa B
BeceHHee BpeMsi. CHIDKEHHE YPOBHS BOJBI B pPeKax M
BOJIOXPAHHIIUINAX BECHOW MPUBOIUT K TOMY, UTO CYIIIe-
CTBEHHO YMEHBIIIAIOTCS TUIOMIA I HEPECTUIIHII MHOTHX
BHJIOB PBIO M, CIIENOBATEIBbHO, HX BOCIPOM3BOJICTBO,
YTO HEM30EKHO BEJCT K COKPAIICHUIO PHIOHBIX pecyp-
COB, CYILIECTBEHHOM TpaHc(hopManuu Beel uxTroday-
HBL

B nanHO# cTaThe 0C000C BHUMAaHHUE YISICHO HEKO-
TOPBIM acleKTaM BIHMSHUS THIPOIOrHueckoro (akropa
Ha TUAPOOMONIOrMYECKUE TTOKA3ATENN 32 KOPOTKUH, HO
SIPKO BbIpaXKeHHBIN nieproa MajoBoabs 2007-2015 rr. —
Ha mpuMepe peidHOro coobmiectsa L{umistHCKOTO BO-
noxpaHuiuima. st 3Toro e mepuona paccMOTPeH
Borpoc 3BTpodupoBanus p. JoH Beime LumisHckoro
BOJlOXpaHmiIHIIa (Hrke I. BopoHex).

Marepuan u mMeroabl uccieaoBanuid. O0beKTOM
WCCIeZIoBaHuMsI sBIsieTcs 6acceiiH pexu JJoH — kpynHei-
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e BOIHOM apTepuyu 1ora €BpoIENHCKOW TEppUTOPUHU
Poccumn, 3aperyiaupoBaHHON B HHYKHEM TEYEHUH Kacka-
JIOM BOJIOXPaHUJIHIL, KPYITHEUIIINM 13 KOTOPBIX SIBIISIET-
csa LHumnsackoe. J{i1g aHanu3a UCnoab30BaluCh JaHHbIE
MHOTOJIETHUX HaOIIOICHNI Ha CETH THIPOIOTHYECKUX
CTaHIUi U ocToB B Oacceline Jlona. [1o pesynbraTtam
MPONLIBIX HccenoBanuii [[xamamnoB ¢ coasrt., 2013,
2015] 611 0OTOOPAHBI pernpe3eHTATUBHBIE MOCTHI, pac-
MOJIO’KEHHBIE B 3aMBIKAIOIIUX CTBOPAaX KPYIHBIX TPHU-
TOKOB, HMEIOIIINE HanOoliee MPOJOKUTENHBIN TTepH-
OJ1 HEMIPEPHIBHBIX HAOMIONCHUI 1 00JIaJaf0IIE YCIIOB-
HO-€CTECTBEHHBIM BOJHBIM pEKHMOM. B pesynsrare
BbIOpaHo 14 moctoB (5 Ha [oHy m 9 Ha mpUTOKax),
(tabm. 1, puc. 1). [ns HUX ObUTH TOCTPOSHBI AHATUTH-
YecKue KpUBbIe 00ECIIEYeHHOCTH TOJIOBOTO CTOKA I10
BOJIOXO3SIIICTBEHHBIM TOZlaM, OTIPENENeHbl BCE MaJjo-
BOJIHBIC TOJBI ¥ MEPUOJIbI, PACCUUTAH JSPUIUT BOJBI
MaJIOBOAMN KaK OTHOIIEHUE PAa3HUIIBI CPEIHEro CTOKa
3a IIepUOJl MaJIOBObsI U cToka 50%-0i1 o0ecreueHHO-
CTH K CTOKY 50%-0l 00eCIIeueHHOCTH.

Jnst XxapakTepuCTHKH COCTOSIHHS phIO LlmmMisiHC-
KOT'O BOZOXPaHMJIMIIA HCTIOb30BaHbI CBEICHHS €KET Ol
HO MOBTOPSIIOIINXCSI 00JIOBOB MOJIO/TH (CETONETKOB) PHIO
Ha OCHOBHBIX HEPECTHJIMIIIAX BOJOEMA, TPOBOAUBIIINX-
CA COTPYAHHMKAMH MHCTUTYTa PBHIOHOTO XO35HCTBa
(®PI'HY T'ocHUOPX, Bonrorpaackoe OTAEICHHUE) B
neraune nepuoast 2003-2015 rr. UMeHHO 3TH TaHHBIE B
HAUOONBIIEH CTENEHN MOIXOAT TS PEIICHS 3a]1a9H:
OIICHHTH BIIMSTHHE KOJIEOaHWUH yPOBHS BOJIBI B BOJOXPa-
HUJIUIIE Ha PE3YNIbTaTUBHOCTD HEPECTa B JaHHOM TOJLy.
Pe3ynbpTarsl MpOMBICTIOBBIX YIOBOB (32 TakoW KOpPOT-
KM IPOMEXYTOK BpeMeHH — okoiio 10 51eT) He moaxo-

TabGununa 1
CTBOpBI, HCIO/Ib3yeMble NIPH NPOCTPAHCTBEHHOM aHAJIH3e
MAJIOBObSI

[Tnomans

Ne Pexa Ioct Bo;[oc620pa,

KM

1 Jon 3a0HCK 31100
2 Jon Jlucku 69 500
3 Jon bensesckuii 204 000
4 Jon Kazanckas 102 000
5 Jlon Pa3nopckas 378 000
6 Kpacupast Meua Edpemon 3240
7 Cocna Enen 16 300
8 Boponex JInmenk 15300
9 Butror BoGpos 7 650
10 Xonep becnneMsHOBCKMi 44 900
11 Mengeauua ApuenuHcKas 33700
12 Wnosins AJlexcaHIpoBKa 6520
13 Yup Oo6uuBcKast 8 540
14 )Clzfleeimnﬁ benas Kanursa 80 900

TISIT, TIOCKOJIBKY YJTOBBI JAHHOTO T'O/1a 3aBHUCST OT I[€JI0-
TO psijia yCIloBHiA (HepecTa, BBDKHBAaHHUS, HATyNa peIo),
CKJIaIIBABIIUXCS B MPEIbIIyIIKe Toabl. Phiba 00maB-
JIUBAJIach BOJIOKYILIEH; pe3yapTar ydera IHpencTaBIeH
KaK KOIIMYECTBO PBIO, MOWMAHHBIX 32 OIMH 3aMeT BO-
JIOKYTIIH.

AHanu3 QUTOILIAHKTOHA OCHOBAH Ha MaTepuaiax
noneBbIx HaOmroneHuid. [IpoOsl purortankToHa OTOM-
paJINCh ©XETOTHO B KOHIIE aBrycTa — HadaJie CeHTAOPs
B YEThIpEX CTBOpax Ha ydactke p. loH ot noc. [Iumno-
Bo 110 moc. CtopoxeBoro. Ompenensim cocTaB, Ync-
JICHHOCTh U OMomMaccy Bomopociei. B nanHoi pabore
WCIIOJIb30BAHBI CPEAHUE JUIS BCETO ydacTKa PeKH 3Ha-
YCHMUS.

Pe3yabTarhl HcC1eI0BaHUIT U UX 00CY:KIeHHeE.
Obuiee onucanue manosooHozo nepuooa 2007-2015 ze.
Konebanus peyHOro cToka, Kak MHOTHUX JPYTHUX IIPH-
POIHBIX MPOLIECCOB, YACTO UMEIOT LIMKITMYECKUI XapaK-
Tep. CBOMCTBO TPYIIUPOBKH JICT MTOBBIIIICHHON U TIOHU-
JKEHHOM BOJIHOCTH SIBJISIETCS XapaKTEPHON YepPTOM CTOKa
peK, 0cCOOEHHO B MAJIOBOJHBIN mepuoa rofa [Bruaau-
MupoB, 1976; EBcruraees, 1990]. IUkIMIHOCTH CTOKA
MO-pa3HOMY MIPOSIBIISIETCS B Pa3IMUHBIX OacceifHax eB-
poretickoii yactu Poccun. HauGonee sipko oHa BwIpa-
JKeHa B KOJIGOAHMSIX CTOKA C KPYITHBIX BOJOCOOPOB, 0X-
BaTBIBAIONIMX HAaNOOJIeE I0)KHBIE TEPPUTOPHH EBPOTICH-
ckoii Poccum — ju1 3aMbIKaroux cTBOpoB pek JloHa u
VYpaiia, a Taxke HU30BbeB Bonru. /s Oaccelina [lona
LMKJIBI MOBBIIIEHHON W TTOHUYKEHHOW BOAHOCTH HOCAT
SIPKO BBIpa)X€HHBbIN XxapakTep [[kamanoB ¢ coasT.,
2015; Amutpuena, 2015, 2013] 1 ©MEIOT EPHOTUIHOCTD
11-15 ner. Oco0eHHO SAPKO MUKJINYHOCTh CTOKA CTala
nposiBisThes B JloHCKOM Oacceitne mocie 1970-ro rona
(puc. 2). Habnronaercsi CHHXpOHHOCTB KoJleOaHuH CTo-
Ka B IIeJIOM 3a roJl M 32 MaJOBOAHBIE MEPHOABI To/a.
[Ipu 3TOM CcpemHsis MPOIOMKUTEIHHOCTE TPYIIITHPOBOK
C TIOHMXEHHBIM CTOKOM COCTaBJIsieT 3—5 JjerT.

Manosonusiit mepuog 2007-2015 rr. B 4eM-TO
CXOX, @ B UEM-TO OTJIMYAETCS OT MPEIIIECTBYIOIUX
AHAJIOTMYHBIX MAJIOBOJIMHI. JJaHHOE AKCTpEeManbHOE TU/I-
pOJIOTHYECKOe COOBITHE — JAJIEKO HE SAMHCTBEHHOE 32
HMCTOPUYECKUH TEpHO]] THAPOMETEOPOTIOTHIECKUX Ha-
omonenuii (puc. 3). [Toxoxkee MaJIOBOAbE HAOIIONATIOCH
B Oacceiine Jlona B 19721977 rT.; TOorja OTKJIOHEHHE
o0beMa TOJOBOr0 CTOKAa B CPEIHEM COCTAaBIISIO
8,4 kM>. B TekyiieM MajJoBOIHOM MEPHOJIE ITOT MOKa-
3arens paBeH 5,5 kM. OQHAKO W3-3a PEKOPAHOM IMPo-
JOJDKUTENBHOCTH MAJIOBOJIHBIX JIET HEJOMOMyYeHHBIN
crok 3a 2007-2015 rr. coctaBun pekopaubie 44,3 km>.
B manoBonnsiit iepuon 1972—1977 rr. aedpunur cocra-
Bu 42 km® (Tabi. 2).

HnrepecHoit ocobeHHOCThIO ManoBoabs 2007—
2015 rT. sBUJIach €ro MPOCTPaHCTBEHHAS HEOMHOPOI-
HocTh. Eciii mpoananm3npoBaTs MHOTONIETHUE Kolieba-
HHUSI BOOJHOCTU B BEPXHEW, CPEIHEN M HUYKHEH 4acTax
OacceliHa O CTBOpaM, PacHoJIOKEHHBIM HEMOCPe/-
CTBEHHO Ha p. [{oH, TO cTaHEeT BUJHO, 4TO HAa BepxHem
Hony (puc. 3, A) B nmocieaHue rojbl BOAHOCTh Oblia
ONM3Ka K CpeIHEMHOTOJICTHIM TTOKa3aTeNsIM HITH J1aXe
MpeBbIIIaia uxX. 37ech HanbosIee MaJIOBOIHBIMH ObLITH
1973-1977 rr., 06beM meduIMTa COCTABUI 6,3 KM, a
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Puc. 1. Bacceiin p. JIoH U CTBOPBI, HCIIOJIB3YEMbIC B HCCIICIOBAHUU

Fig. 1. The Don River basin and the gauging stations used for the study

OTKJIOHEHHE CPEJTHEr0JI0BOr0 00heMa CTOKA OT HOPMBI —
1,6 km?. TTocaeauuii MaIOBOIHBIH MTEPHO HAOTIOIAIICS
31echk U B KoHIle 1980-x — Hawane 1990-x rr., nepunut
BOJIHBIX pecypcoB cocTaBmi Toraa 5,1 km?. J{ns Oonee
JIETATLHOTO aHalli3a BKJIa/la Pa3InUHbIX dyactel Oac-
ceifHa M Pa3NMYHBIX IPUTOKOB B (hopMupoBanue aedu-
I[MTa BOJIbI B HIDKHEM T€UCHHU OBLTH TIOCTPOCHBI KAPThI
o0ecriedeHHOCTe CTOKa 3a OTIENbHBIE TOABI M Mallo-
BoaubIi meproa 2007-2015 roaoB B 1enom.

Takum obOpazom, Iuisi BepxoBbeB OacceifHa moc-
JelHee JICCSITHIICTHE MOXKHO CUYHTATh MHOTOBOIHBIM

(puc. 4). OcobeHHO 3T0 XapakTepHo st p. Kpacupas
Meua. He3HaunTenbHO BbINIe 00CCIEUCHHOCTH Ha
Jony B ctBOpe I. 3a10HCK. B GacceiiHax nmpakTHiecku
BCEX MPUTOKOB HAONIOMACTCS YepeOBaHHE JIET OTHO-
CUTEJIbHO BBICOKOM U OTHOCUTENILHO HU3KOM BOAHOCTH.
Taxk, mHanpumep, 2009, 2011, 2014 rT. sSIBHO BBIACISAIOTCS
Cpenu IpYrux Kak HamboJiee MaJOBOJHBIE BO BCEX
Oaccefinax. OOeCIeUeHHOCTh CTOKA B 3TU TOMABI IS
OonpmHCTBa TIpUTOKOB CpenHero u Hinkuero JloHa
npeBbiana 80%. Hanbosee cyiecTBeHHBINA BKIIa B
(hopMHUpPOBaHKHE MaJOBOAHOIO MEPHO/a BHOCAT JICBO-



6 BECTHHUK MOCKOBCKOI'O YHUBEPCUTETA. CEPUA 5. TEOT'PADU . 2018. Ne 5
TaGununa 2
XapaKTepucTHKA MAJOBOAHBIX IEPHOL0B 14 /I cT. Paznopckas
. CpenHeronoBoii 00beM CTOKa OTKIIOHEHHE Henonomy4deHnslii cTok
Manosonsptii | JlmuTensHOCTs, 3a MaJIOBOJIHBIN MEPUOJ OT CPETHETO CTOKa 3a MaJIOBOJIHBIN MEPUOJ
MIEPHON, IT. ner 3
KM
1938-1940 2 16,0 4,9 9,8
1949-1951 2 12,7 8,2 16,4
1972-1977 5 12,5 8,4 42,0
20072015 8 15,4 5,5 44,3
Z(Ki-1)

Puc. 2. Pa3zHocTHO-uHTerpasnbHas kpuBas p. JJoH — ct. Kazanckas g romosoro (/), MUHMMAJIBHOTO MECAYHOTO 3a JIETHE-OCeHHHH (2)

U 3uMHHH (3) nepron

Fig. 2. Integrative differential curve of the Don River — Kazanskaya St. for the annual (/) and minimum monthly during summer-

autumn (2) and winter (3) periods
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Puc. 3. MHoroneTHue konebanusi o0beMoB cToka p. [loH (/) B cpaBHeHHHU ¢ moporoBeiMu 3HaueHUssMU 90% (2), 75% (3) u 50% (4)

obecredeHHOCTH B cTBOpax: A —I. 3a10HCK, b — cT. Pasnopckas

Fig. 3. Long-term variations of the Don River annual runoff (/) in comparison with the threshold values of 90% (2), 75% (3) and 50% (4)

probability at the gauges: A — Zadonsk town, b — st. Razdorskaya
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Puc. 4. OGecnieueHHOCTH CTOKA pek Oaccelina JloHa mo Bogoxo3saiicTBeHHBIM rogaM (X1-X) 3a manoBomnsiii nepuox 2007-2015 rr.

Fig. 4. Annual runoff probability for the Don River basin rivers by hydrological years (XI-X) for 2007-2015 extreme low flow period
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OepexHbIe KpYITHBIE IPUTOKK — p. Xormep U p. Mense-
nuia, a Takke p. CeBepckuii Jloner, 3aperyamnpoBaH-
HBIM KackajgoM BojgoxpaHunuil. Jist ctBopa p. JoH —
x. bengeBckuil, ABISAIOMIETOCS 3aMbIKAIOIIUM C TOUKHU
3peHUs MPUTOKA BOIALI B LIBIMIISTHCKOE BOTOXpAHMIIN-
11e, 00eCcreYeHHOCTh TOA0BOI0 CTOKA 32 MaJIOBOHBIH
nepron BapsupoBaia ot 40 1o 90%, B cpenHeM cocTaB-
st 70%. Haubomee manmoBogubiMu okasamucek 2009,
2011 u 2014 rr., Korma odecIeueHHOCTh TOI0BOr0 CTO-
Ka cocrasisia 88, 91 u 92%.

Cocmosnue pvloHoz20 cooduecmea BO MHOTOM
OTpa)kaeT o0Ilee COCTOSTHHE YKOCHCTEMBI B IIEIIOM,
MOCKOJIBKY PBIOBI SABJISIIOTCS 3aMBIKAIONIUM 3BEHOM
nuieBoi nenu. Ha puc. 5, A mpencraBieHbl CBEICHUS
00 U3MEHCHHH alpeNIbCKUX YPOBHEH BoIbI B [luMitstHC-
KOM BOJJOXPaHWJIHILE B pa3HbBIE TOABI U COOTBETCTBYIO-
asi M YHUCIICHHOCTh CETrOJIETKOB BCEX BBUIOBICHHBIX
BHJIOB PbI0. BHIHO 10CTaTOUHO XOpOIIIee COOTBETCTBUE
MEXIY COMOCTABIISIEMBIMU XapaKTEepPUCTUKaMHU (pHC. -
5, B). OTy CcBsA3b MOXXHO MHTEPIIPETUPOBATH CIIEAYIO-
MM 00pa30M: MMPU HU3KOM YPOBHE BOJIbI B BOAOXPAHH-
JIAIIE BECHOM (B amperne) CymeCTBEHHO YMEHBIIAI0TCS
momany HepecTwnil. COOTBETCTBEHHO COKpaIaer-
Cs1 KOTUYIECTBO OTIIOKEHHON UKPHI, BBUTYTIHBIIIXCS JTH-
YUHOK, KOJTUYECTBO MAJIBKOB (CETOJIETKOB), BBUIABIIU-
BaeMbIX BO BPEMsS KOHTPOJbHBIX OOJIOBOB BO BTOPOH
MTOJIOBUHE JIeTa.

W3BecTHO, 4TO pa3HbIe BUIBI PhIO HCIIONB3YIOT Pa3-
HbIC HEepecToBble cyocTpaThl. U3 Tabid. 3, B KoTopoi
MpEeACTaBICHbl PE3ylIbTaThl OOJOBOB CETrOJIETKOB
HuMISIHCKOTO BOIOXPAHIIIHINA, BUIHO, YTO OCHOBHAS
4acTh PBIO — MPEACTABUTEIM KapIOBBIX: IJIOTBA, TyC-
Tepa, Kapach, Jiell, yKielKka, ca3ad. bonbiias 4acTb
ATUX BUJIOB HEPECTUTCS BECHOM, OTKJIAABIBAS HKPY HA
3aIUTYI0 TIOJIOBO/ABEM IIPOINIOTOIHIOI0 PACTUTENh-
HOCTb. U eciiv BECHOM Masio BOJbI U YPOBEHB BOJIOXpa-
HUJINIIA HU30K, Kak 5T0 Obu10 B 2015 T, TO 3HAYHTEIIb-
HbIe TUIOLIAM HEPECTHIIMIL OKAa3bIBAIOTCS HEHCIIONb-
30BaHHBIMH (puc. 6). [Ipu konebaHUSIX YPOBHS BOIBI
BECHOMH yKe OTIIO)KEHHAas MKpa MOKET 00COXHYTbH U TIO-
TUOHYTb.

[To nanHbIM Ta0J1. 3 BUIHO, YTO HA HEKOTOPHIE BHIBI
pbI0 ManoBoabe 2015 1. HE OKa3ajo OTPHUIIATENLHOTO
BiustHUA. K HUM OTHOCSTCS OBIYKH, Cylak, kapachk. [Ipu-
YHHA TOr0 3aKJII0YAETCs B CIEAyIomeM. beluku (a ux B
HumstHCKOM BomoxpaHmrIie okoino 10 BUI0B, KOTOpEIE
HE WICHTU(HUIMPOBATUCH BO BPeMsi 00JIOBOB) OOBIYHO
HEepecTATCS He Ha PAacCTUTENFHOCTH, a Ha MecYyaHO-Ka-
MEHHCTOM TpyHTe. [IpruemM [uis HUX XapakTepHa 3a00-
Ta O MOTOMCTBE: CaMell CTPOUT THE3JI0 U OXPaHsET ero
MoCJIe OTKJIaJKHA UKPBI; HEPECT PACTIHYT BO BPEMEHHU.
Cynak HepecTHTCsl Ha TIECYaHOM TpyHTE, a cepeOpsHbIN
Kapack, KaK MMO3JHEHepecTAIascs pbida, — Ha MOABOI-
HOW PacTUTENbHOCTH, Pa3BUBAIOLICHCS B Mae—HIOHE.

Taxum 00pa3oM, pe3yasTaThl IPOBENCHHOTO UCCIIe-
JIOBaHUS TIOKA3bIBAIOT, YTO MAJIOBOABS U HU3KUU ypo-
BEHb BOJIBI OKA3BIBAIOT HETaTHBHOE BIIMSHUE HA BOC-
MPOU3BOJCTBO OONMBIIMHCTBA pbiO L{MIIstHCKOTO BOJIO-
XpaHUJNIIA — BCIEJCTBUE COKpAIIEHHS ILIONIAaTN
Hepectwmnl. [Ipu 3TOM ocnabieHue cBs3M YUcia ce-
TOJIETKOB C YPOBHEM IIPH BETMYKHE MOCIETHEro Oomee

Tabnuma 3
OTHOCHTe/ILHBIE II0KA3aTeJIH YPO/KAHHOCTH MOJIOAH PBIO
(wr./3amet) B umasinckom Bogoxpanusmue B 2015 r. u
cpenHemMHoroaetrnue 2002-2014 rr.

Bus! pei6 2015 2002-2014
IIpomvicnosuie 74,6 274,2+57,6
IlnorBa 18,7 158,4+£39,0
I'ycrepa 15,4 53,1+13,7
Kapace cepeOpstHbIii 22,9 22,0+£5,9
OxkyHb 0,9 13,7+1,9
Jlem 2,0 13,1+1,6
[yxa 0,0 0,7+0,1
Cynak 4,7 0,5+0,1
Cazan 1,4 0,2+0,1
IIpouue npomvicnoguvle 9,6 26,8+0,6
Henpowmpvicnogvie 154,2 309,2+47,6
Ykineiika 9,0 64,4+24.5
Beruku 1373 57,4+9,5
Tronbka 1,5 13,5+8,2
IIpouue nenpomvicnoguvle 15,5 27,4+0,9

590 cm (puc. 5, B) MoxHO pacIieHUBaTh KaK CBHUICTEIb-
CTBO TOTO, YTO HIKE DTOTO 3HAYCHUS YPOBEHD SIBIISICT-
Csl TJIABHBIM JIMMUTHPYIOMIAM (HaKTOPOM, a BBIIIIE €T0 —
CYILIECTBEHHOE BIIMSIHAE HA BOCIIPOU3BOICTBO PHIO MO-
T'YT OKa3bIBaTh JApyrue GakTopbl, TaKHe, Kak TemIepa-
Typa BOJBI, KOJTMYECTBO U COCTAB MPOU3BOJUTEICH,
KOpMOBas 06a3a, MPUCYTCTBUE XUIITHUKOB U T. TI.

Xapakrepucruka puTomiankToHa. Kax BumHo n3
JMaHHBIX Ta0I. 4, OCHOBHAs 4acTh (DUTOIJIAHKTOHA Ha
paccMaTpuBaeMoM ydacTtke p. JloH mpencraBieHa Hau-
Oornee 4acTo BCTpEUYaeMbIMU B peKax IpyIIlaMu: Jua-
ToMOBBIMH (47,3% ot o0reii Grnomacchl), 3eleHBIMH
(26,1%) u cunesenensivMu (23,2%) Bomopocisivu. bro-
Macca 8,8 MI/JI CBHIETEIbCTBYET O BBICOKOM TpodHUec-
KOM CTaTyce BOIHOTO 00beKTa (IBTPO(HOE COCTOSHUE)
[Tpudonosa, 1990]. [o ynceHHOCTH TPEoOIaIatoT CH-
He3eJIeHbIE BOIOPOCIH, IPEACTABICHHBIE MEJIKOKIICTOU-
HBIMHM BHJIaMU ponoB Microcystis, Merismopedia,
Aphanizomenon.

BwMmecTe ¢ TeM, KOHIIEHTpaIus BOJOPOCIel 1o To-
naMm m3Mmensercs. Kak Bumno us puc. 7, b, umeercs

Tabnuma 4
Buomacca u YMCICHHOCTD (PUTONVIAHKTOHA HA YYACTKe
p. Jon mexny noc. HlnnoBo u moc. CropoikeBoe;
cpenHue 3HayeHus 3a 2004-2015 rr.

buomacca YucneHHOCTh
Oraen
MT/71 % TBIC. KIL/JI %

JlmatoMoBBIE 4,1 47,3 6705 10,4
3eneHbIe 2,3 26,1 21 880 33,8
CuHeseleHble 2,0 23,2 260 0,4
IMpouwne 0,3 3,4 35 894 55,4
Hror 8,8 100,0 64 739 100,0
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Puc. 5. I3MeHeHHe YHCIEHHOCTH cerojieTok (/) u anpenbCkux ypoBHeH Boabl (2) B LlumisiHckoM BomoxpaHuiuiie (A); CBSI3b MEXIY
paccmaTprBaeMbiMu napamerpamu (B)

Fig. 5. Changes in the numbers of the yearlings (/) and the April water levels (2) in the Tsymlyansk reservoir (A); correlation between
the above parameters (B)

Puc. 6. Hesanuteie HepecTunuina Yupcekoro 3amuBa LumisiHckoro Bogoxpanmnuma (7 mast 2015 r.)

Fig. 6. Dried spawning areas in the Chir Bay of the Tsymlyansk reservoir on May 7, 2015

CBSI3b MEXKAY (UTOIUIAHKTOHOM M PacXoiOM BOJBI B
p. Hou (y ct. Kazanckoit) B mepuosi UCCICIOBAHMUS:
4yeM OOJbIIe pacxoj, TeM MeEHbIIe OuoMacca (UTO-
MJIAHKTOHA. DTO CBA3aHO C TE€M, YTO BBICOKAs CKO-
pPOCTh TEUCHHS HEONATONPHATHO BIIHSIET HA Pa3BUTHE
¢uronnankrona. Kpome Toro, B MaoBojbe pexa ayd-
e IporpeBaercs, B Hell MOXET YBETHYHBATHCS CO-
Jiep)kaHue OMOTEHHBIX 3JIEMEHTOB. B ManoBonHbIe
TOJlbI 3HAYUTENHHOTO PA3BUTHS JIOCTHTAET (DUTOTUIAH-
KTOH IPUIATOYHBIX BOZOEMOB, IIPYJIOB U BOJOXPaHU-
nuig B Oacceitie JloHa (B yacTHOCTH, BopoHeKCKOro
BOAOXPAaHWININA); U3 3TUX BOJOEMOB BOJIOPOCIH TO-
CTymaroT B pyciio p. JoH.

B pesynbrate, B ToAbl ¢ HU3KUM YPOBHEM BOJBI
O0roMacca (PMTOIUIAHKTOHA B OTACIBHBIX CTBOPaX MO-
keT gocturath 15-30 Mr/i1, CBUAETEILCTBYS 00 3BT-
podHOM (TUIIEPTPOGHOM) COCTOSHUM — IIPH KOTOPOM
KauecTBO BOJBI CHIIBHO yxyamaercs. Ha puc. 8, A
HaIJISIHO TPOSIBIISIETCS pa3HUIA COIepKaHUs QUTO-
MJIaHKTOHA PEKH B TOABI C Pa3HBIM PACXOJOM BOIBI
(3a mamsrii pacxon npuasaT 0<150 M*/c, 6ONBIIONH —
0>150 m3/c, cpenuuii ypoBeHb pa3BUTHS (PUTOILIAHK-
TOHA MOACYUTAH 1O BceM 3HaueHusaM). Ha puc. 8, b
BHJIHO TaKXe, YTO C YMEHBIICEHUEM PacXOJOB BOJBI
YMEHbIIIaeTCs JIOJIsI TMaTOMOBBIX BOJIOpOCIel U, Ha-
000pOT, YBEIHMUNBACTCS MTPOIEHT CHHE3ENEHBIX, YTO
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Puc. 7. U3menenune konuuecTBa Ouomaccsl ¢utomiankToHa (1) u pacxoma Bozasl (2) B p. JloH (A); cBA3b MEXIy paccMaTpUBacMbIMU
napametpami (b); MyHKTUpHOH NHUHHMEH OKa3aHa I'PaHUIA MEXY ME30TPO(GHBIM U 3BTPO(HBIM COCTOSHHUEM BOJIOEMOB

Fig. 7. Changes in the amounts of phytoplankton biomass (1) and river discharges (2) in the Don River (A); correlation between the above
parameters (b); the boundary between mesotrophic and eutrophic conditions is shown with pecked line
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Puc. 8. V3menenue 6uomaccel (A) u coctaBa (b) ¢purommankToHa mpu pa3HBIX pacxomgax Boabl B p. JloH (1o cpeanum 3a 2004-2015 rr.
3HAYCHUSIM)

Fig. 8. Changes in the phytoplankton biomass (A) and composition (b) under different water discharges of the Don River (averaged values
for 2004-2015)

CBHJICTEIILCTBYET O BO3PACTAaHUU JIMMHOQPHUIHLHOCTH
IJIAHKTOHA U 3BTpodupoBaHuM peku [[onuapos, 2007].

BriBoabI:

— BO3HHKHOBEHHE MAJIOBOJIHBIX MEPHOJIOB Ha . JIoH
SIBIISICTCSI TUITUYHBIM siBlIcHHEeM. OJHAKO MaJoBOJbE
2007-2015 rT. cTa10 PEKOPAHBIM IO CBOCH ITPOIOIIKHU-
TEeIBHOCTH, KOTOpasi coctaBuiia § jer. MHTepecHOH
0COOEHHOCTHIO MaJIOBOJIHOTO MEPUOJa SBISCTCS €ro
MPOCTPAaHCTBEHHASI HEOHOPOIHOCTh. B BepXoBBsiX Oac-
celiHa TIoCIieTHee JIECATUIICTHE MOKHO CUUTATh OIH3-
KHUM TIO0 BOIHOCTH K CPETHEMHOTOJICTHUM 3HAYCHHUSIM.
OcHOBHOI#1 BKJIaJl B (pOpMHPOBAHHE MAJIOBOIbSI BHOCAT
JICBOOCPEIKHBIC TIPUTOKK — p. Xomep u p. Menseauiia.
Taxxke cymiecTBeHHYIO poiib B (hopMupoBanue aedu-

IIUTa BOJIBI BHOCHII B TIOCIIEIHUE roJbl cTOK p. CeBepc-
kuit JloHern. ACHHXpOHHOE YepeIoOBaHNE MaJIOBOTHBIX
JIET B 9THX OacceiHax U X CYNEepHO3UIUs IPUBEIH K
(hOpPMUPOBAHUIO CTOJIH TIPOJOIKUTEITBHOTO MATIOBOTHO-
ro nepuoaa Ha Huwxuem [lony;

— B MaJIOBOJIHBIC TO/IbI, TP HU3KOM YPOBHE BOJIBI
B L{lUMIISIHCKOM BOIIOXpaHMITUIIIE, PE3KO CHIKAETCS dd-
(EeKTUBHOCTh HepecTa pPbI0, OONBIIMHCTBO KOTOPBIX
SIBJISTFOTCS] BECCHHE-HEPECTAIUMUCS (GUTOGUIaMH. DTO
00yCIIOBJIEHO TEM, YTO HEPECTUIIHIIA ITHX PHIO, OTKIIA-
JIBIBAIOIINIX MKPY BECHOM Ha PacTHUTEIBHOCTH MPE/bl-
JYILIeTo rofia, He 3aJIMBatoTcs Bood. Hanbonsimit ypox
BOCIPOHM3BOJICTBY PBIO HAHOCUTCSI TIPH CHHYKEHUH YPOBHS
BOZIBI B BOJIOXpaHUIHUIIE HIKE 590 cMm;
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— pBIOBI, OTKJIA BIBAIOIIIE UKPY Ha TIECUYaHOM IPYH-
Te, MO3IHEHEPECTAIINECs, C PACTSIHYTHIM BO BpEMEHH
HEepecToM, a TakXkKe MPOSBIIAIONINE 3a00Ty O MOTOM-
cTBe (Cynak, OBIUKH, Kapach, ca3aH) OKa3bIBAIOTCA B
Ooriee BHITOHOM TIOJIOKEHUHU. VX YUCIIEHHOCTh B Ma-
JIOBOZIbE BO3PACTAET, TPUBO/IS K CYILIECTBEHHOI TPaHC-
(hopMannu BUIOBOH CTPYKTYPBI MXTHOIIEHO3a;

— MaJIOBOJIbE PUBOAUT K 3BTpodupoBanuto p. JloH
(ua yuactke noc. [llunoBo — noc. CTopokeBoe) Beien-

CTBHE CO3JIaHU OJaronpusITHRIX YCIOBUH ISl pa3BU-
THSI BOJIOPOCIICH B CaMOii peke, ee MPUAaTOYHBIX BOJIO-
emax, npynax, Bogoxpanunuuax. [Ipu mManeix pacxo-
nax Bozsl (MeHbie 150 m*/c B paiione ct. Kasanckoii)
Ooromacca (hUTOIIAHKTOHA MOYKET ocTUraTh 15-30 mr/
J1, CBUJICTEILCTBYS O THIEPTPOYHOM COCTOSHUH PEKH.
B 310 Bpemst pe3ko yBeIUYMBACTCS KOITHMYECTBO CHUHE-
3€NICHBIX BOJOPOCIICH M yXYIIIAeTCsl KA9eCTBO BOJBI B
peke.

bnazooaprnocmu: ViccnenoBanve BEITIOTHEHO TIpH moanepkke rpanTa Ilpesunenta Poccutickoit denepariuu
JUISL TOCYIapCTBEHHOM MOAIEPKKHA MOJIONBIX poccuiickux yaeHbix MK-2331.2017.5, a Taxkxe rpanta POOU
Ne 16-35-60080 B yacTi METOMONOTHY aHANNM3a UCXOAHOHM nHpopManmu, rpanta PH® Ne 14-17-00155 B vactu

HCXOMHOM MH(OPMAITHH.
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M.B. Kireeva', V.P. Ilich?, A.V. Goncharov’, A.N. Bogachev*,
N.L. Frolova®, O.M. Pakhomova®, V.V. Solovieva’

INFLUENCE OF 2007-2015 EXTREME LOW FLOW PERIOD
IN THE DON RIVER BASIN ON WATER ECOSYSTEMS

The results of analyzing the spatiotemporal variations of 20072015 low-flow period parameters are
presented. Time-series data on the annual and seasonal runoff were used, as well as hydrobiological data on
phytoplankton concentrations and young fish numbers for different species. The role of low-flow period
in cyclic runoff oscillations in different parts of the basin, seasonal flow redistribution during the extreme
low-flow period, interchange of relatively high-water years with relatively low-water years within the
period and the increase of water flow probability from the river source to its mouth is discussed. A
considerable decrease in phytoplankton concentration in the middle reaches of the Don River during the
low-water years was revealed. The decreasing reproduction of the majority of fish species is characteristic

of the Tsimlyansk reservoir caused by the shrinkage of spawning areas during the low-water years.

Key words: river runoff, water scarcity, the Don River, the Tsimlyansk reservoir, probability,
concentration of phytoplankton, fish fauna, reproducing ability, yearlings.
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