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DYNAMICS OF CHANGES IN THE HYDROREGIME OF THE
DON RIVE IN THE XVIII-XXI CENTURIES: STATISTICS, CLIMATE,
CONSEQUENCES OF RUNOFF REGULATION

Matishov G.G., Kleshchenkov A.V., Moskovets A.Yu.

Annotation. The article discusses the problems associated with changing the regime
of the Don River. Based on the analysis of archival and historical data for more than 2
centuries, 3 stages of the water content of the Don River basin have been identified. The
reasons for the change of the flow of this river are related to both climatic cycles and the
construction of a network of hydraulic barriers and structures.
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OIIEHKA BO3JENCTBHSA MOBEPXHOCTHOI'O
CTOKA HA BOJHBIE OBBEKTbI

Haouee 3.A., Amup3zooa O.X.
Hncmumym 600nwix npobnem, euoposunepeemuxu u skonoeuu HAHT

Annomayusn: B oannoii cmamoe u3yuensvt 60NPoCyl OYeHKU 8030eLCmEUsl 8blOPACHIBA-
eMbIX NOBEPXHOCMHBIX CIMOKO8 HA 800Hble 00bekmul. Tlokazano, ymo cocmosanue 600HbIX
00beKmMo8, 8 OCHOBHOM, 3AGUCUM OM KIUMAMUYECKUX U 2UOPOTOSUHECKUX XapaKmepu-
CMUK, a Makace om cocmasa U Koiuiecmed no8epxXHOCHHO20 CHOKA NpU copoce 6 6000e-
max. B cmamve makaice 0aiomes peKomeHoayuu, no nosbluleHUio 9K0oI102U4eckoll be3onac-
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3axupaxou ooit

HOCMU 800HOU HKOCUCTEMbL U NOOOEPAHCAHUS 20Me0CMA3d B00OHBIX 00bEKMO08, YMO 8 C80I0
ouepedb noOHepKuUsaem HeoOX00UMOCHb 6HEOPEHUS. PAZTULHBIX KOMIAKMHBIX OYUCTIHbIX
YCMAHOBOK 0151 RPE08aAPUMENbHOL OYUCTKU HOBEPXHOCIHO20 CIOKA.

Kniouesvle cnosa: cucmema 6000cHabICeHUs U 60000MEEOCHUS, CIMOYHbLE 800bl, NO-
BEPXHOCMHbIL CIMOK, NUMbEBAsL 600, IUBHEBbLE OCAOKU.

Bgenenue. OnpezneneHo, 4To ojHa U3 OC-
HOBHBIX 3a7a4 lleneil ycTtoM4mBOro pa3BuUTHUSA
(IIYP 6.3.) nanpaBneHa Ha COKpalleHHE BIBOE
JIOJIM HEOUMIIEHHBIX CTOYHBIX BOJ, cOpachiBa-
eMBIX B BoAHbIE 00beKkThl. K ToMy ke, obecre-
YeHHE Ka4eCTBAa BOAHBIX OOBEKTOB 3aBUCHUT OT
IIOCTOSIHHOTO MOHUTOPUHIA U KOHTPOJISL UCTOU-
HUKOB 3arpsi3HEHUsT U HEKOHTPOJIHUPYEMBIX
copocos [1].

B cBorw ouepenp, 3arpsA3sHEHHbIE BOJHBIE
OOBEKTBl MPENCTABISAIOT CEPbE3HYIO YIpo3y
JUISL 3II0POBBSI YEJIOBEKa M (PYHKIHMOHUPOBA-
Husl dkocucteM. HekoHTponupyembie cOpochl
MOTYT NPUBECTU K 3arpsi3HEHUI0 MCTOYHHUKOB
MIUTHEBOM BOJIBI, IEPErpy3Ke BOJHBIX OOBEKTOB
OpraHMYECKUMHM BELIECTBAMU (BbI3bIBas 3BTPO-
(buKamoo), HAKOTUICHUIO TSHKEJIBIX METAIJIOB,
He(TENPOAYKTOB U IPYIHX 3arps3HUTEINEH.

K HexoHTponupyeMblM cOpocamM MOXKHO
OTHECTU IOBEPXHOCTHBIE CTOYHBIE BOJBI (TIO-
BEPXHOCTHBIE CTOKM). [IoBEpXHOCTHBIE CTOKH,
Hapsily ¢ APYTUMU 3arpsi3HEHUSIMU, [IPEICTaB-
JSIFOT HEMAaJIOBAXHYIO OINACHOCTh Uit Ona-
rOCOCTOSIHUSL OKpy»Karomen cpensl. lloBepx-
HOCTHBI CTOK BKJIIOYAaeT B ce0sl: JOXKIEBbIC
W JMBHEBBIC OCAJKH, Tallble, WHQWIBTPAIH-
OHHBbIE, MOJIMBOMOEYHBIE, JPEHAXHbIE U IPO-
W3BOJICTBEHHBIE CTOYHbBIE BOJIbI, OTBOJUMBIE C
TEPPUTOPHUM MPOMBILIJICHHBIX PEANPUATHI.

AHanu3 IUTepaTypHbIX MUCTOYHUKOB IOKa-
3BIBACT, YTO B KPYIHBIX TOpojax uisi cOopa,
OTBEJICHUS U OYUCTKHU TOBEPXHOCTHOTO CTOKA B
3aBUCHUMOCTHU OT YCJIOBHH ypOaHM3MPOBAaHHBIX
TEPPUTOPHUI U COCTOSHUS rOPOAA MPUMEHSIOT
pa3InyHbIE CUCTEMBI U CIIOCOOBI [2-4].

Lenp u 3amaum uccnenosanus. Llens uc-
CIIEJOBAHUS COCTOMT B OLIEHKE BO3JCHCTBUS
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MOBEPXHOCTHBIX CTOKOB Ha BOJHBIE OOBEKTHI U
OKPY’KaIOILYIO CPefy, a TaKKe pa3padoTke pe-
KOMEHJIALMI ¥ NMPEAJIOKEHUN 11O MOBBILICHUIO
HKOJIOTUIECKOH 0€30MacHOCTH BOIHBIX DKOCH-
CTEM.

B OonbIIMHCTBE CciTyyaeB XxapakTep U COCTaB
3arpsI3HAOLIUX BELIECTB MOBEPXHOCTHBIX CTO-
KOB pa3HOOOpa3eH 1 HecTabUIIeH, a B yCIOBUAX
rOPO/IOB NTOBEPXHOCTHBIE CTOKH 3arpsi3HEHBI, B
OCHOBHOM, B3BEIICHHbIMHU BEILIECTBAMU U HE-
¢renponykramu. I[lostomy, s coxpaHeHUs
OKpYXalollel cpeasl mpodiema cOopa, OTBe-
JICHUS] U OYHUCTKU TOBEPXHOCTHBIX CTOKOB, a
TaKKe MOJAepKaHHsI TOMEOCTa3a BOAHBIX 00b-
€KTOB, SIBJISIETCS] BAXKHOM M aKTyaJIbHOW MEPOI.

Oo6wekt uccnenosanus. Pexa JlymanOunka
oOpasyetcsi Ha TeppuTopuu ropona [lymrante,
nocye ciusiHus peku Bap3o6 u JIyqo0. Dxono-
rMYecKoe cocTosHue peku Jymanounka ocodo
BaYXHO M 3HAUYUMO JUIsl pa3BUTHUS TypH3Ma, J0-
cyra M BOJHOIO CIIOpTa. 3aKaHYMBAETCS peKa
npu BrajieHuu B peky Kapupnuran (puc.l.)

B pesynbrare mosieBblx padoT, MPOBEIECH-
HBIX BJIOJIb peku JlylaHOuMHKa Ha TEppUTOPUN
ropona JlymranGe, ObutH COOpaHBI 6 HazeM-
HBIX KOHTPOJIBHBIX TOYEK 0TOOpa mpod BOABI
C TIOMOILBIO CHCTEMbI INIOOATBHOTO IMO3MIIU-
onupoBanus (GPS) ¢ pexu [ymanOunka s
JAJTbHEHIIET0 KAapTUPOBAHMS W BU3YaJIbHOU
MHTEPIIPETAIMN TEPPUTOPUHN UCCIIEAOBAHUS.

B roponme lyman6e ¢yHKIMOHHpYET He-
MOJIHAsl pa3fiefibHasi CUCTEMa BOJIOOTBEACHHUS.
XO3IHMCTBEHHO-OBITOBBIE CTOYHBIE BOIBI CO-
BMECTHO C TPOU3BOJCTBEHHBIMU CTOYHBIMU
BOJIaMU TIOCJIE TIPEABAPUTEIBHON OYUCTKH (JI0-
KaJbHAs OYMCTKA) OTBOIATCS Yepe3 OOIIyIO CH-
CTEMY BOJIOOTBEACHHS.
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Pucynox I - Kapma pexu J[ywanbounxa

B ropone JlymanOe ¢GyHKIIMOHUPYET He-
MoJIHAsl pa3ziefibHasi CUCTEMa BOJIOOTBEACHHUS.
XO39HiCTBEHHO-OBITOBBIE CTOYHBIE BOIBI CO-
BMECTHO C TPOU3BOJCTBEHHBIMU CTOYHBIMU
BOJIaMU TIOCJIE TIPEBAPUTEIBHON OYUCTKH (JI0-
KaJIbHasi OYUCTKA) OTBOJSITCS Yepe3 OOIIYIO CH-
CTeMY BOJIOOTBEACHHS.

CToK JOXIEBBIX U JIMBHEBBIX BOJ, Tajble
BO/JIbI, TTOJINBOMOGYHbBIE U JIPEHAKHbIE BOJBI, a
TaK)ke TOBEPXHOCTHBIE CTOKH MTPOMBIIITIEHHBIX

MPEANPUATHH (B HEKOTOPBIX CITyYasiX MPOMBIIII-
JIEHHBIE CTOKHU MPOXOJAT JIOKATBHYIO OYHCTKY)
OTBOJISITCS Yepe3 JIOTKOBYIO CETh, KaHAJIOB M
cenecOpocoB, TJe Aajiee OHM TIOMAIal0T B BO-
JIOEMBI pa3IMYHOTO HaszHadyeHus. Ha pucyHke
2 MOKa3aHO CXEMaTHYHOE N300paKeHUE UCTOU-
HUKOB TIOBEPXHOCTHBIX CTOKOB, CUCTEM cOopa,
OTBEJCHUS U OYUCTKHU ISl yCIIOBHi ropoza Jly-
maHoe.

H Ouncrka

C6poc B

.

BOZOEM

Pucynoxk 2. — Cxemamuunoe uzoopasicenue cucmemsvi coopa, omeooa
U OUUCIIKU CTNOUHBIX 800 U NOBEPXHOCTIHO20 CMOKA
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3axupaxou ooit

Kak BugHO U3 pUCyHKa, IIpU cOOpe U OTBe-
JIEHUH TIOBEPXHOCTHBIX CTOKOB 10 CUCTEMBI I'0-
POICKOW KaHAIU3alMy WM JIOKAJIBHBIX OYHCT-
HBIX COOPYXKCHHUH, a TaKKe€ MX JaJbHEUIIEro
OTBEJEHHUs J0 CTAHLUHMM OYUCTHBIX COOPYXKeE-
HHUI TOpOJa, OTPOMHOE KOJIMYECTBO MOBEPX-
HOCTHBIX CTOKOB, BKJIIOYass U OOJBIION 00beM
HEKOHTPOJIUPYEMBIX COPOCOB B BUJE MOTEPH,
MOTA/IAl0T B BOJHBIE OOBEKTHI HIIU B OKPYKaI0-
LIYIO IPUPOAHYIO CPELY.

B ycnoBusx ropoaa Jlyman6e noBepxHocT-
HBbIE CTOKHM IMOMNaaalT B peky JlymaHOuHKY, B
OCHOBHOM, C JIEBOTO Oepera uepe3 JOTKOBYIO
CETh, OTBOJISIINE KaHAJBI U CeIecOPOCHI.

Meroabl ucClIeNOBaHUS U HCIOJIb3yEMbIE
nanHble. Du3MKO-XUMUYECKUd U OakTepuo-

JIOTMYECKUH aHalu3 OTOMpaeMbIx MpoO ObLI
MIPOBEJIEH IO CTaHAAPTHBIM METOIUKAM B LICH-
TpanbHOK Jlaboparopuu KOHTPOJS KadecTBa
Bobl I'VII «/lyman6eBogokanam.

B nensx orbopa oOpas3oB BOjbl, BHa4YaIe
Obula TpOBEJCHAa KaJIWOpPOBKA IMOPTATUBHOIO
anmapara «Xanu». O0Opasipl Bobl ObUIN OTO-
Opanbl B miecTd Toukax (tabm.l), HaumHas c
ycThsl peku Bap300, 1 3akaH4mBas, mocie BHa-
nenus pexu [lymanOunka B pexy Kadupou-
raH U OYHUCTHBIX COOPYKEHUH, MOCie BBITYCKa
OYMIIICHHBIX CTOYHBIX BOJ B peKky. PaccrosHue
Mexay nukeramu Nel u Ne6 cocraBusier 25,2
KM.

Tabmuma 1.
MecTa 1 KOOpMHATEI TOYEK 0TOOpa IPOO
< S ~
@ <9
AR = 5 g g § g EC, | TDS,
=S| 8 s & =& SE |T°C|pH | pS/ | ppm
o o 5 '8 = &g cm | (mg/L)
= 2 2
| e
Nl | 2 | g | Pexa Kaguprmran | 500)5000 | 6gogqagr | 18.4 | 8.0 | 041 | 296
< | 2| (mocr Koprona)
& | o | Pexa Jlyman6un-
Ne2 | | & | xa, (oxono kapbe- | 38°30'44.1" | 68°46'15.9" | 21.8 | 8.4 | 0.17 126
I pOB)
S < Peka [lyman-
Ne3 | | & | Ounxa, (Moct 46 | 38°31'51.9" | 68°46'13.4" | 22.1 | 8.4 | 0.14 109
I MKD.)
N | o | Pexa Jlyman6un-
Ned | & 2| xa, (y «EBapa») | 38°34'04.4" | 68°46'09.2" | 22.2 | 8.4 | 0.15 112
q— —
S o | Pexa Jlymanousn-
NeS | 8| F| xa, (moct Kapa- | 38°36'05.9" | 68°46'26.1" | 21.5 | 8.2 | 0.16 121
bl MOBA)
| =
Neo | @ | | PeraBapsod i agos00 6v | 68045480 | 215 | 83 [ 015 | 112
+ | = | (mocrYopbor)
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B wmensx ompeneneHuss OCHOBHBIX ITOKa-
3aTesiell KauecTBa BOABI ObUT MPOBENCH (PHU3U-
KO-XMMUYECKHI aHaJIN3 0TOMpaeMbIX Mpod 1o

CTaH/JapTHBIM METONUKaM. Pe3ynbrarTsl aHaIN-
30B TI0 HEKOTOPBIM BHIOPAHHBIM TOKA3aTEIsIM
MPUBOAATCS B Tabnuiie 2.

Tabmnma 2.

DU3NKO-XUMUYECCKUI aHaIM3 OTOOPAHBIX P00

Pesynbrarhl aHa/mu3a 1o To9KaM 0T60-
HanmeHnosa- Hopma no TOCTY pa
Ne r.m1. | Hue mmokasaTe- | 2784-82 «Boma muTbe- M- | [u- | Hu- | [In- | IIn- | n-
e Bas» KeT | kKer | xer | ker | ker | KeT
Nel Ne2 | Ne3 [ Ne4 [ Ne5 [ Ne6
1 [Tpospaunocts | He 60mee 30 cm 25 30 29 26 12 (24

2 MyTHOCTB 1,5 (mr/m) 9,8 39 |52 |88 (20,7 |10,3

3 JKectkocTh He 6onee 7,0 (mr.oks/m) |3,65 |1,85 |1,85 |2,0 |2,1 |2,1
4 Kanpumin 7-10 (Mr.5kB/11) 2,55 1,35 | 1,35 | 1,5 1,55 [ 1,35
5 Marnuin (ML.9KB/11) 1,1 1,35 |0,5 (0,5 [0,55 (0,75
6 Cynbdarst He 6onee 500,0 (mr/mm*) | 45,3 39,7 139,5 |28,9 |28,0 |30,7

7 | Cyxoii ocTaTok | He 6omee 1000,0 (mr/ 110 100 {100 |115 |[130 |130

)
8 IlemoyHOCTH 0,5 - 6,5 MMOTB/]I. 3,2 1,8 1,5 1,5 2,0 [1,9
9 Xmopuzbt He 6oee 350 (mr/mm?) 150 (50 |50 (45 |45 [4,0

Kax BugHO 10 pe3ynbraram (HhU3UKO-XUMU-
YECKHMX aHaJIM30B, Ka4eCTBO BO/IBI peku Bap300,
Jyman6unka u Kapupuuran B nepuos 3acyui-
JIUBOM TOTONIBI yCJIOBHO 4ucToe. Ho cormacHo
HUCTOYHUKY [S5], B OCHOBHOM, MYTHOCTb BOJIbI
MIPEBBINIACT TOMYCTUMOE 3HAUYEHUE U YBEJIMUH-
BaeTCsl B CE30H JOXKJICH (C MapTa 1o UIOHb), C
1000 mo 2000 mr/i, a nuaorga 6onee 6000 mr/m.

WNHorna moBbIIeHHE MYTHOCTH BOJABI MO-
JKET OBITh BBI3BAHO BBIJICJIEHUEM HEKOTOPBIX
XUMUYECKUX BEHICCTB, TAKUX KaK: KapOOHATHI,
THUAPOKCUJIBI QTFOMUHUS, MapraHiia, BBICOKO-
MOJIE-KYJISIPHBIX OPTraHUYeCKUX MPUMECEH Ty-
MYCOBOTO MPOUCXOXKICHUS, TIOSBICHUEM (DUTO
- ¥ 300IUIaHKTOHA, OKHCIICHHEM COCIMHCHHI
JKeye3a KHUCIOpOAOM BO3ayXa, cOpocoM HeEo-
YUIICHHBIX TIPOU3BOJICTBEHHBIX CTOUYHBIX BOJ U
ap. [6].

Kak cnemyer m3 tabnuiel 2, Ha TUKETax
No5 m Ne6 cocTaB BOIBI IO MHOTHM ITOKa3aTe-
JISIM TIPEBBIIIACT HOPMY JIOMYCTHMBIX 3HaYe-
HHH. ITO 00BSACHICTCS TEM, YTO B 3THX MECTax
B peky JlymanOuHka BhajgaroT cenecOpochl
«ypakcoin» u «KapamoBay», a Ha nukere Nel
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MOBBILIEHHOE COAECPKAHUE XJIOPUAOB, IIEI0U-
HOCTb M MYTHOCTb OOBSICHSIIOTCSI BIIUSIHUEM
BBIITYCKa OUMIICHHBIX CTOYHBIX BOJ B peky Ka-
(bupHHraH, Mocjae OYUCTHBIX COOPYKEHUH.

Takum 00pazom, M3MEHEHHWE MYTHOCTH U
JpyTUX TOKa3aTesiedl BOJbl B PEKE 3aBUCUT OT
MHOTHUX (DAKTOPOB U UIMEET CE30HHBIN XapaKkTep,
HO B OCHOBHOM, 3aBUCHUT KaK OT OCaJIKOB, TaK U
OT BO3JIEMCTBUS aHTPOIIOTE€HHOM e TEIBbHOCTH
Ha OacceliH peku Bap300, u BciencTsue, yBe-
JUYEeHHe MYTHOCTH peku JlymaHnOuHKa rocie
cOpoca MOBEPXHOCTHBIX CTOKOB. Oxumaercs,
YTO MOBEPXHOCTHBIE CTOKH B CE30HBI JOXKIEH
MOTYT OKa3aTh ellle OoJibliiee HeraTUBHOE BJIU-
SIHUE Ha 3KOJIOTuIo peku JlyanOuHka.

OnpeneneHne KOHLUEHTPALMU 3arpsi3HSIO-
IIMX BELIECTB, B TOM YHUCJIE: COJEPKaHUE B3BE-
IIEHHBIX BEUIECTB, HE(PTENPOAYKTOB, a30Ta HU-
TPUTOB U HUTparoB, pocdaros, XIIK u BIIK u
JIPYTUX MUKPORJIEMEHTOB, 0COOEHHO BO BpeMsi
MIABOJIKOBBIX CE€30HOB, MO3BOJISIT BBISIBUTH YPO-
BEHb 3arps3HeHust peku JlymanouHku ot cOpo-
Ca MOBEPXHOCTHBIX CTOKOB.



3axupaxou ooit

BoiBoibl. OnipeienieHo, 4To COCTOSIHUE PEKU
JlynianOuHKa, B II€JIOM, 3aBUCUT OT T'HJIPOJIO-
TMYECKUX U KIMMATUYECKUX XapaKTEPUCTHUK, a
TaK)K€ KOJIMYECTBA U COCTaBa IOBEPXHOCTHOIO
CTOKa BBIOPAChIBAEMOIi BOJIBI B PEKY, UEPe3 JIOT-
KOBYIO CETb, OTBOJSIIME KaHAJIBI U ceyecOpo-
cbl. PexoMenayeTcs, 4To B LEISIX MOBBIIIEHUS
HKOJIOTUYECKOM 0e30MacHOCTH BOIHOW IKOCH-
CTEMbI U TMOJJIEP)KaHUs romeocTasa OacceiiHa
peku JlymanOunka, neiaecooOpa3Ho paszpabo-
TaThb W BHEIPUTHb PA3JINYHbIE KOHCTPYKLHU U
Pa3HOBUAHOCTU PETYIHUPYIOIIUX PE3EPBYapOB
1 KOMIIAKTHBIX YCTAHOBOK JUISl IIPEIBAPUTEIIb-
HOM OYUCTKHM IIOBEPXHOCTHOIO CTOKa. JlaHHas
Mepa CIOCOOCTBYET YIYUIICHUIO KadecTBa
BOJIbI /ISl AAJIBHEHIIETO HCIIOJIb30BAaHUS B Ka-
YeCTBE MUTHEBOIO BOJOCHAOKEHHUS U JPYTUX
HY)KJ| HACEJIEHHBIX IIyHKTOB, HaXOIALIUXCS
BHHU3 10 TEYECHUIO PEKH.
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obvekmxou 00il, acocan a3 XycyCusmxou UKIumi 8a euoponozil, UHYYHUH a3 MUKOop 6a
mapkubu napmogooxou pyizamunue, Ku 6a obvekmxou oo napmogma meuasano, 6o-
bacmacii oopad. /lap makona uH4yHuH yuxamu 6anano oapoowmanu dexamapuu 3Kono-
2uu sKocucmemau 00il 8a HU20X OOUMAHU 20MeOCmasu 00beKmxou ool 3apypamu Kop-
Kapo 6a mamouKku UHWOOMU SYHO2YHU MO3AKYHUU NeuaKuyu napmoeooxou pyiu3amunil,

mascusixo newHux00 2apoudaaHo.

Kanuogostcaxo: cucmemau oomavMunKyHii 6a oouxpoyil, napmosobxou ugnoc, nap-
moeoobX0uU pyiu3aMutii, 00U HyUOKI, Oopuuomu cei.

40



Boonwie pecypcur

ASSESSMENT OF THE IMPACT OF SURFACE
RUNOFF ON WATER BODIES

Nabiev Z.A. Amirzoda O.H.

Annotation: This article examines issues of assessing the impact of discharged surface
runoff on water bodies. It is shown that the state of water bodies depends mainly on climatic
and hydrological characteristics, as well as the composition and amount of surface runoff
when discharged into water bodies. The article also gives recommendations for improving
the ecological safety of the aquatic ecosystem and maintaining the homeostasis of water
bodies, as well as the need to introduce various compact wastewater treatment plants for
pre-treatment of surface runoff.

Key words: water supply and drainage system, wastewater, surface runoff, drinking
water, rainfall sediments.
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