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AHHOTauuMsa. B gaHHOI cTaTbe MpuBeAEH 0630p rMAPO3KONOTMYECKON CUTyauunM ManbiX pek benropoackoii
061acT B pasIMyHbIX aHTPONOMYHKUMOHANbHBLIX 30HaX (N0 AaHHbIM Pocrugpomerta). PacCMOTPeH KOMMeKC
rMOPOXMMUYECKUX 3arpssHUTENe Ha KaK4OM U3 UCCMefyeMbiX CTBOPOB MasblX PeK W BbISB/EHO BAUsHUME
OCHOBHbIX UCTOYHWMKOB aHTPOMOreHHOM Harpysku. Mo faHHbIM KOMMIEKCHOrO KOMOVMHMPOBAaHHOIO MoKasaTens
CTEMEHN 3arpsi3HEHHOCTWM MOBEPXHOCTHbIX Bog (YKWM3B) nokasaH MOMOXWUTENbHbIA TPEeHA 3arpsisHEHHOCTU
nccnefyemMbIxX peK, YTo rosopuT 06 06LLEM YXY/LLIEHNN KayeCcTBa NOBEPXHOCTHLIX BOJ, PerMoHa. YCTaHOB/EHO,
YTO B PasNUYHbIX (PYHKUMOHAbHBIX 30HaX Harpyska no paccMaTpuBaeMbiM FMAPOXMMUYECKUM MOKa3aTensm
AudepeHUmMpyeTca B 3aBUCUMOCTU OT Npeob1afatoLlero NCTOYHMKA aHTPOMOreHHOro BO3AENCTBMA Ha Masible
pekn.  Hanbonblive YpOBHU 3arpsi3HEHWUs XapakTepHbl [J19 CTBOPOB, HaxXOAALMXCA B 30HE B/IUSHUSA
BbICOKOYPO6aHM3MPOBaHHbIX NaHAWAapToB ¢ NpeobnafaHNeM FOPOACKUX M CEeNUTEOHO-NPOMBILLMIEHHbIX CTOKOB
(pexn bonxoseu, Ockonew, Bopckna, Benropofckoe BOAOXPaHUNWLLE), rAe POCT nokasaTeneil [oCTUraet
25-30 % 3a mnccnegyemblii nepuog. Mo ocTanbHbIM CTBOpaM HabnopaloTes AndhepeHUMpOoBaHHas AMHaMMKa
3arpsasHaoWwwmx Bellects (B npegenax 10-15 %) v NMKOBbLIM XapakKTep MX MPOSIBNEHNS, YTO BEPOSITHO CBSA3aHO C
MPOU3BOACTBEHHLIMU LMKNaMK B 061aCTU arporpoMmbILLIEHHOrO KOMIIEKCca PernoHa, a Takke BO3MOXHbIMU
3a1N0BbIMK COpOCaMK.

KnwouyeBble cnoBa: ruApoOXMMUYECKOE 3arpssHeHue, CeI'II/ITeﬁHO-I'IDOMbILIJJ'IeHHbIe CTOKW, Ma/lble pPEKWH,
CeNbCKOX035CTBEHHOE BO3,D,e|7|CTBVle, aHTponoreHHaa Harpys3ka, BogHaa cpefa
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Abstract. This article provides an overview of the hydroecological situation of small rivers in the Belgorod
region in various anthropofunctional zones (according to the Federal Hydrometeorological Service).
The authors study a combination of hydrochemical pollutants at each of the studied gauging points on small
rivers. The influence of the main sources of anthropogenic load is shown. An integrated combined indicator
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of surface water contamination degree (CIWPI) reveals a positive trend in the pollution of the studied rivers,
which indicates a general deterioration in the quality of the region’s surface waters. It has been established
that in different functional zones, the load on the hydrochemical indicators under consideration is
differentiated depending on the predominant source of anthropogenic impact on small rivers. The highest
levels of pollution are typical for sites located in the zone of influence of highly urbanized landscapes with a
predominance of urban and residential-industrial runoff (the Bolkhovets, the Oskolets, the Vorskla rivers,
and Belgorod reservoir), where the growth rate reaches 25-30 % over the study period. For the remaining
reservoirs, there is a differentiated dynamics of pollutants (within 10-15 %) and the peak nature of their
manifestation, which is probably related to production cycles in the agro-industrial complex of the region, as
well as possible salvo discharges.

Keywords: hydrochemical pollution, residential and industrial effluents, small rivers, agricultural impact,
anthropogenic load, water environment

Acknowledgements: This research was funded by the Ministry of Science and Higher Education of the
Russian Federation within the framework of State Assignment No. FZWG-2025-0006

For citation: Kiselev V.V., Kornilova E.A. 2025. Assessment of the General Hydroecological Condition of
Small Rivers in the Belgorod Region. Regional Geosystems, 49(1): 80-92 (in Russian).
DOI: 10.52575/2712-7443-2025-49-1-80-92

BeefeHue

Benropoackas 06nacTb ABASETCA rycTOHaceNéHHbIM peruoHom. lMpu 3TOM, BbICOKas NNOT-
HOCTb HacefieHMa (0KONO 55 4YenoBeK Ha KM2) coyeTaeTcs 3[eCb C aKTUBHOM XO3AMNCTBEHHOW Aesi-
TeNIbHOCTbO. OCO6EHHO CTOUT OTMETUTb pPasBUTUE B pPermoHe NpejnpuATUil roOpHOAO0ObIBaIOLLEN
MPOMBILI/IEHHOCTU, a TaKXe, YTo ABNAETCA OT/NIMYUTEbHOW YepTO MOCNeLHUX NeT, XXUBOTHOBOS-
4yeCcKOM 0Tpac/iv MHTEHCUBHOMO arponpoOMbILLIEHHOT0 KOMMeKca.

Mo MmHOorMm oTpacnam npousBoacTBa benropoackas ob6nacte 3aHMMaeT B Poccun nugn-
pylouue nosmunm, ctabunsHo obecrneynBas BHYTPUPOCCUNCKUIA PbIHOK COBCTBEHHOW NPOAYK-
uueii, a TakXe akcnopTupys eé 3a py6ex. MNpn 3TOM B pe3ynbTaTe 3TUX NPOLECCOB BO3HUKAKOT
pasnnyYHble U3LEPXKK, B TOM 4YMCNe 3KOIOrMYeCKOro xapakTtepa, Tak Kak noj ConyTCTBYHO LW Wi
NMPOW3BOACTBY aHTPOMOreHHbLIA Mpecc nMonajalT BCe KOMMOHEHTbl MPUPOLHONA cpefdbl. B oco-
6EHHOCTW HeraTMBHOMY BAUSHUIO MOABEPXEHbI Majible peku pernoHa. Beuay manoinl BogHoOM
o6ecrneyeHHOCTM 3Ta npobrema ABNAETCA OAHOM M3 OCHOBHbIX B PermoHe n TpebyeT ocoboro
BHUMAaHMA U aeTanbHOro usydeHus [Lisetskii et al.,, 2014; fOertapb, 2005; Amutpuesa, 2010;
Epmonaes u gp., 2023].

B nocnegHue roabl Ny6AMKyeTCa 3HaUMTelbHOE KONIMYECTBO paboT, B KOTOPbIX NOAHUMAET-
cs npobnemaTunka 3arpsisHeHuUs BOAHOW cpeabl Poccun 1 benropoackoin o6nactu B uenom [KopoH-
KeBuY 1 ap., 2018; AcuHckuin, Cngoposa, 2018; Buryak et al., 2022, KopHunosa n gp., 2023], u
ManbiX pek B yacTHocTu [KymaHu, babkuHa, 2005; MpupogHblie pecypcol ..., 2005; Meopruagn u
ap., 2014; Nuceuknin n ap., 2015]. B 0CHOBHOM Y4Y&HbIMMW yaenseTcsd BHUMaHUe 3KOMOTUYEeCKOMY
MOHUTOPWUHTY PeK B 30HE BNUSHUA TOpHOA06bIBatoLW el npombiwneHHocTn [Konmbikos, 2008; Ye-
nenes u Ap., 2014]. Takxe paccMaTpuBaeTCs BAUAHUE CENbCKOXO3SWCTBEHHON OTpacnu Ha 3K00-
rMYecKoe COCTOAHWE MOBEPXHOCTHbIX BOJ [KopHunos w gp., 2023; Kucenes u gp., 2024], B oco-
6EHHOCTM B YacTW MHTEHCMBHOIO XXUBOTHOBOACTBa [Kucenes, KopHunos, 2019; bypsk, 2023].

B pgaHHOIn paboTe Mbl 6bl XOTENN YAENUTb BHUMaHMWE 00OWEMY TMAPOXMMMUYECKOMY 0630py
Ma/biX PEK pernoHa B pasfinyHbiX aHTPOMOQYHKLMOHANbHbIX 30HAX C COOTBETCTBYIOLLEH UM aH-
TPOMOreHHON Harpyskoli Ha BOAHYI cpedy. 3TO MO3BOAMT faTh o6liee npeAcTaB/ieHMe O rMAapo-
3KOMOTMYECKOM W TUAPOXMMMNYECKOM COCTOSSHUM NMOBEPXHOCTHbLIX BOA Benropogckoi o6nactu gns
nocneayroLero aKoJ0rM4eckoro MOHMTOPUHIa BOAHON cpeabl.
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O6beKTbl 1 MeTOAblI NCCNEA0BAHUS

O6beKkTaMu MccefoBaHNs ABAAKTCSA Manble pekn benropogckoin 06nacty Bnpegenax pas-
NNYHBLIX PYHKLUWOHANbHbLIX 30H C PacnofioKeHHbLIMW Ha HUX cTBopamu Pocrugpometa (puc. 1 u
Tabn. 1); p. Bopckna, p. bonxosey, p. Ockon, p. Tuxas CocHa, p. Ockoneu, p. CeBepckuii [oHel,
(B TOoM uucne benropoackoe BogoxpaHunuuie), p. Kopoua, p. Hexeronb. [lMepnog nuccnefgoBaHus
coctaBun 15 net (c 2008 no 2023 r.) [ExxerogHnkun KayecTBa..., 2024].

Tabnuua 1
Table 1

XapaKTepucTrka Ka4yecTsa BoAbl B uccnegyembix cteopax B 2023 rogy
(pekn Bopckna, Hexeronb n Ockon B cTBOpe C. MATHUUKoe - 2022 rofn)

Characteristics of water quality in the studied gauging sites in 2023

(the Vorskla, the Nezhegol and the Oskol rivers in in the Pyatnitskoe gauging section - 2022)

OCHOBHOI# MCTOYHUK Knacc
Ne Ha CtBop o OCHOBHbIe
KapTe Peka Pocrugpometa aHTPOMOTEHHON KauecTea 3arpasHUTenu
P AP Harpyskm BOAbI P
o CenutebHo- g "
CeBepckuit  Benropogckoe y NO2, Cu, POss,
1 [loHel BOOXPAHIIMLLE NPOMBbILLIEHHBIN ['pA3Hada - 4a S04z, BMKs,
KOMMEKC Mn-+, Fe, NOs-
o Cenbckue
CeBepckuit 3arpasHeHHasd  NO32.,Cu, SOaz-,
2 Tore c. benomecTHoe arponaHgLwagTsbl, ~ 3 EMK
4 CBMHOKOMMJIEKCbI >
CenutebHo-
o Fe, NO+, Cu,
MPOMbILLEHHbI
PQOaz", SO42-
3 Bopckna c. KosuHka KnacTep, 'pa3Has - 4a EMKs N H
CeNbCKOXO3ACTBEHHbIE Ii/l i
yrogps 9
HekaHann3oBaHHbI
YaCTHbI CeKTop, NO:, Cu, ,
4 bonxosel, r. benropog MOBEPXHOCTHbIWA CTOK ['pasHas - 4a SOa2" BMKs,
yp6aHN3MPOBAHHbIX Mn, NHa+ Fe
TeppuTOopNii
CenutebHo-
rOPHOMPOMbILLINEHHbIA NO:2., Cu, POas-,
5 Ockon c. ViBaHOBKa hoH (25 KM HMXe psasHas - 4a BMKs Mn, Fe,
r. Ct. Ockon), cenbckue NHa+
arponaHaLagTbl
¢. Hnkonaeska OueHb
CenntebHo- NO2-, Cu, BIMKs,
6 Ockorney, (9,0 KM HuxKe < 3arpAsHeHHas
NMPOMbILUNEHHBIN CTOK Mn, Fe, SOa2
r. Fy6KuH) - 36
VIHTEHCUBHbII
1,5 KM BblILLe o 3arpsasHeHHas NO2., Cu
7 Kopoua arponpomblLLNEHHbIN ' '
r. Kopoua - 3a BMNKs, NH +
KOMMJIEKC
VIHTEHCUBHBII
8 Heserons 16 KM BblILLe ArDONDOMBILLIEHHbI 3arpsasHeHHas  Cu, BMKs, POuas"
r. LLie6eknHo ponp - 3a , SO42, NOo.
KOMIEKC
anbHWii cenuTebHo-
A o OueHb NQO2-,Cu, SOa42"
rOPHOMNPOMbILLIEHHbIV
9 Ockon c. MNATHULKoe o 3arpasHeHHas ,POa3-, Mn,
(hOH, CennTeBHbIN 36 BIKs NH
HeKaHaN30BaHHbIN CTOK > N
CennTebHblii
= . 3arpasHeHHas  POQOas+, Cu, NO2\
10 — o ¢. MnbuHka HeKaHaN130BaHHbIN - 2 Fe SOu BMK
Py CTOK ) DA ®
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Puc. 1 PasmelleHne aHanu3mpyembix cTBOpoB (MocTbl Pocrugpometa) [eorpaguueckuii atnac.., 2017]
Fig. 1 Location ofthe analyzed gauging sections (Roshydromet posts) [Geographical Atlas.., 2017]
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Kak BUAHO M3 Tabnuubl nccnegyemole CTBOPbl PocrujpomeTa MOXHO YC/IOBHO pasfennTb
MO CTENEHN aHTPOMOreHHOr0 BO3JECTBMA Ha Mable PeKK:

1) MyHKTbI ¢ BbICOKOYPOAHM3MPOBaHHbIM NaHAWahTOM, KOTOpPbIE BKAOYAOT BHYTPUTOPOA-
CKMe TeppUTOPUU CO 3HAUYUTENIbHbIM BAUSHWEM TFOPOACKMX W CeNUTEBHO-MPOMbILIEHHBIX CTOKOB
(Ne 1, 3, 4, 6);

2) TyHKTbl B palioHax C UHTEHCUBHbIM BO34ENCTBMEM arponpOoOMbILIIEHHOrO KOMMNaeKca u
BbICOKOI CENbCKOXO3MCTBEHHOM Harpy3kon (Ne 5, 7, 8).

3) YMepeHHble paiioHbl C CENMTEOHOI Harpy3Koi HeKaHaIM30BaHHOT 0 YacTHOro cektopa (Ne 2, 9, 10).

Pe3ynbTaTbl U UX 06CYyXAEHNE

OCHOBHOW 3Tan MCCNeA0BaHUS BKKOUU U3YyYeHUe TUAPOXUMUYECKOTO COCTOSHUS NCCeLyeMblX
Y4aCTKOB, Hax0A4sALMXCA MNOL aHTPOMOreHHbIM BO3J4eNCTBUEM Pa3INYHbIX (DYHKLUMOHANbHbIX 30H.

Ha nepBoHauyanbHOM 3Tane Oblna npoaHanu3upoBaHa YyjenbHas BelMYMHA KOMOWHATOPHOrO
MHAeKca 3arpsasHeHHocTu Boabl (YKN3B). Pesynbtat npeacTtaBfieH B BuAe 1abn. 2. N3 faHHbIX Tabn. 2
BUAHO, 4YTO AMHamnKa YKVI3B nokasbiBaeT yMepeHHbIi MOOXNTENbHbIA TPeHA 3arpsi3HEHHOCTN (pPOCT
B npegenax 10-15 %) Ha BCcex UccnefyemblX pekax.

Tabnuua 2
Table 2
MNokasatenn YKWM3B Ha uccnesyembix CTBOpax pex
Indicators ofthe specific value of combined water pollution index (SCWPI)
at the studied gauging sections
p. Ockon D. Ce- 0 Benro-
Ne P P pKo- Bep- He- POASKE ) Bon-
nn %A cVea- c Mt Thxas Bop; ppoula CKEM xe- BORO- OCKgneu, [;oseu,
HoBKa  Huukoe*  CocHa ckna fonrny romx  XPaHM-
nnwe

1 2008 3,52 3,27 332 375 3,30 313 2,94 3,88 373 4,52
2 2009 4,58 2,29 329 324 258 2,76 2,49 3,52 4,02 4,18
3 2010 4,44 2,69 227 299 262 2,62 2,65 3,74 4,36 3,82
4 2011 4,19 3,48 218 315 344 311 2,84 4,89 4,57 4,57
5 2012 4,40 3,32 272 280 230 2,88 2,66 4,33 4,43 4,67
6 2013 4,45 2,81 231 272 250 2,10 2,20 3,72 4,70 4,35
7 2014 4,07 3,09 219 271 3,07 2,51 211 3,38 4,84 3,90
8 2015 4,19 2,96 1,70 242 279 2,31 1,99 3,73 4,70 4,30
9 2016 4,22 2,98 310 306 288 2,02 2,99 3,86 4,86 4,43
10 2017 4,37 3,93 238 201 2,29 2,45 2,14 3,83 4,54 3,59
1 2018 4,17 3,15 267 3,00 4,00 2,78 321 4,78 4,03 4,28
12 2019 4,56 3,65 348 319 318 2,98 3,17 4,03 4,06 431
13 2020 4,51 3,10 312 385 3,29 2,68 291 4,51 3,84 4,39
14 2021 4,99 3,48 256 355 3,98 3,09 3,15 4,46 4,77 4,30
5 2022 513 3,51 225 438 2,76 2,58 2,26 4,84 4,52 441
16 2023 4,51 - 2,74 - 3,32 2,39 - 4,73 3,96 3,96

* 0T60p Npob B 2023 rogy PocrmapoMeToM He NPOBOAUNCA

Mpun atom Ha p. Bopckne (puc. 2), p. Ockon (puc. 3) n benropogckom BOAOXpaHUAULLE
(puc. 4) TpeHpg pocta YKW3B 60nee 3HauuTteneH (25-30 %). Meorpauyeckn st CTBOPbl HaX0AAT-
CA MO HeraTuBHbIM BAUAHUEM CTOYHbIX BOJ KPYMHbIX CENUTEOHO-MPOMbBILLIEHHLIX KOMMIEKCOB
ropogos u nrt (r. benropoa, r. Ctapblii Ockon, r. 'painlBopoH, N. bopncoBKa), a TakXXe OpPraHu3o-
BaHHOro cbpoca CTOYHbIX BOS FKOBMEBCKOro npomysna, TOMapoBCKOro mMscokombuHaTta v T. M.
MCTOYHWKOB ANd cTBOpa Ha p. Bopckne. MoMumMo Toro ctabunbHO «rpas3Has» Bofa Ha MPOTSXKEHUU
MHOTUX neT ukcupyetcsa Ha p.p. bonxosew n Ockonel, HO NpU 3TOM MONOXUTENbHbIA TPEHA 3a-
rPA3HEHUs B UCCMeyEMbIA Nepnoj He TaKoi BbICOKWIA.
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Puc. 2. AnHaMmnKa yae/ibHOro KOMM/EKCHOr0 MHAEKCa 3arpsisHeHHOCTY BOAbI Ha peke Bopckne
Fig. 2. Dynamics ofthe specific combined water pollution index on the VVorskla River

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Foppl
YKIN3B Pacxop

Puc. 3. lnHamuka yfie/leHOro KOMM/IEKCHOTO MHAEKCA 3arpA3HEHHOCTM BOAbI Ha peke OcKon
Fig. 3. Dynamics ofthe specific combined index of water pollution on the Oskol River

3.5
15

Moabl
YKIN3B Pacxog

Puc. 4. luHaMnKa yaenb5HOro KOMMAEKCHOro MHAeKca 3arpA3sHeHHOCTM BoAbl
B CTBOpe Benropofckoro BoJOXpaHUInLLa
Fig. 4. Dynamics ofthe specific combined index of water pollution in the Belgorod water reservoir

OTAeNbHO CTOUT OTMETUTL TUAPOXMMUYECKMA cTBOp B C. lVBaHOBKe Ha peke Ockon
(cm. puc. 3), KOTOpPbIA pacnonoXeH B CENbCKOW MECTHOCTW, HO NPY 3TOM MMeeT 3HaUYNTeNbHbIe NOKa3a-
TeNu pocTa 3arps3HEHHOCTU B paccCMaTpMBaeMblil Mepnos. STO MOXET 00BbACHATLCA KOMMIEKCHbLIM Xa-
pakTepoM B/IMAHUS Ha HEFO0 aHTPOMOTreHHOW Harpy3ku: NOMUMO CeNIbCKOX035MCTBEHHOIO BO3AENCTBUS,
onocpefoBaHHOE B/USHWE Ha HEro OKasblBalOT CTOYHbIE BOAbl CEUTEOHO-NPOMbILLIEHHBIX TEPPUTO-
puii CTapooCKONbCKO-IYOKMHCKOrO FOPHOMPOMBILLNIEHHOTO y3/1a, BK/OYas CTOYHble BOAbl OCKO/b-
CKOro 3neKTpomeTannypruyeckoro KombuHata (O9MK), U acCMMUNALMOHHbLIE MPOLLECChl PEKU He
yCMneBalT NPUBECTU B HOPMY €& TMAPOXMMUYECKOE COCTOAHME.

WccnepoBaHne no OTAENbHbIM MHAMKATOPAM TUAPOXMMUYECKOTO 3arpsAsHeHUs paccMartpu-
BaeMblX CTBOPOB MO3BOJINI0 BbIABUTL CNEAYHOLLME 3aKOHOMEPHOCTH.
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1) Pe3ynbTaTOM BAUAHUA XXUBOTHOBOJYECKON OTpac/an Ha uccnefyemble Manble peku ABNA-

€TCA BblPaXXEHHbIi XapaKTep HUTpPaTHOro (puc. 5) U HUTPUTHOro (puc. 6) 3arpA3HeHUs B Nepuoj
MHTEHCU(UKALMN XXNBOTHOBOAYECKOW oTpacnn pernoHa (2010-2015 rogbl), 4To Hanbonee xapak-
TepHo ana pek Kopouya n Hexeronb, BOKPYr KOTOPbIX CHOPMUPOBA/INCL OYaroBble apeanbl TUMO-
BbIX XXWBOTHOBOJUYECKUX MOWaf0K, a Takxe peku CeBepckuid [oHel (NYHKT McCnefoBaHus B
c. benomecTHOe), Ha KOTOpPYK OMOCPeAOBaHHO BAMSAIOT XUBOTHOBOAYECKME KOMMaeKcbl [Mpoxo-
POBCKOrO paioHa, CKOHLEHTPUPOBAHHbIE HA 3HAYNTENbHOM PAcCTOAHUW B BEPXOBbE peku. B ganb-
HellueM cuTyauus N0 HUTPATHOMY W HWUTPUTHOMY 3arps3sHEHUR) 3[4ecCb YAy4ylwnnacb, UYTO MOXeT
OblTb CBA3aHO C YCOBEPLUEHCTBOBAHWEM CMCTEMbl 06paLLEeHUs C 0OTX04amMuW NPU NPOU3BOACTBE.

2, 8
7
6
1 5
)
> 4§
& 2 81
5 b
8 0
o [ogbl
p. Kopoua p. CeBepckuii [loHel,
p. Hexeronb p. CeBepckuii [loHel, (pacxop)
p. Hexeronb (pacxop)
Puc. 5. Cogep>xxaHue HutpatoB (NO3") B uccnegyeMblx pekax
Fig. 5. Nitrate content (NO3") in the studied rivers
bl
3 §A
2
X
0
. Moabl
--p. Kopoua mep. CeBepcknin JoHel,
mep. Hexeronb —p. CeBepckuii loHel, (pacxog)
—p. Hexxeronb (pacxop)
Puc. 6. Cogep>xxaHue HuTputoB (NO2") B uccnegyeMblx pekax
Fig. 6. Nitrite content (NO2") in the studied rivers
2) Ha yyacTkax uccnegyembix pek ¢ NPUEMYLL,ECTBEHHO CeNMTEeOHbIM HEKAHaIM30BaHHbIM BO3-

nevicteuem (p. Ockon, p. Bopckna, p. Tuxas CocHa) OCHOBHbIMW UHAMKATOPaMu FMAPOXUMMUYECKOTO
3arpsisHeHUs BbICTYNAKT, KaK NpaBuio, CONM aMMOHMS, Kpome p. Tuxas CocHa (puc. 7) n B 0CoO6eHHO-
ctn tocdaTbl (puc. 8). CTOMT OTMETUTL, YTO NYHKT 0T60pa Npob Ha p. Bopckne B €. KO3MHKe MOXeET
paccMaTpuBaTbCs B AHHOM C/lyyae KaK «CeNbCKWii», MpU TOM YTO paHee 6bin OTHECEH K BbICOKOYp6a-
HU3MPOBaHHbLIM NaHawahTaMm € CeNUTEeOHO-NPOMbIWAEHHbLIMW CTOKaMW, KOTOpble nonagjatT B PeKy
Bopckny Ha NPOTAXEHUUM BCEro eé TeveHus.
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Fig. 7. Content of ammonium salts (NH44) in the studied rivers
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Fig. 8. Phosphate (POu4s") in the studied rivers
3) ApPKO BbIpaXKeHHbIM MHAMKATOPOM CENMTEOHO-MPOMbILIIEHHON Harpy3ku benropoackoii

arnomMepauum Ha BOAHYIO Cpedy BbICTYNalT HUTPUTLI, UTO OTPaXkaeTca Ha TMAPOXMMNYECKOM CO-
CTOSSHUM pekn bonxoselw M B 0COBEHHOCTW Ha Ka4vyecTBe BOAbl Benropofckoro BogoXxpaHunuuwa
(puc. 9).

Mpn 3TOM CTOUT OTMETUTbL, YTO MO MHOTOJSIETHUM MOHUTOPUHTOBBLIM LaHHbIM Pocrugpome-
Ta HUTPUTHBIA a30T ABNAETCA KPUTUYECKMM MOKasaTesneM 3arpssHeHHocTU peku Cesepckuli [oHed
B CTBOpe benropofckoro BofoxpaHunuuia Ha NpoOTAXEeHUU JONToro BpemeHn. Ero cpegHerogosas
KOHUeHTpauusa konebnetca ¢ 5 go 7 NAK. 310 06ycnoBneHo, B OCHOBHOM, COpocaMu CTOYHbIX BOJ
B BOAHble 00bEKTbl C OUUCTHBLIX COOPYXEHWUA NpeanpusTUiA TOpPoAcKux cnyxb6: YT «beno6neo-
foKaHan» r. benropog. Takxe 3gecb HabntogatoTcs npeebiweHna MAK no a3oTy amMMOHWUIHOMY,
mapraHuy, BMKsn HedhTenpogyKTam, HO OHU HOCAT MeHee CUCTeMATUUYECKNIA XapaKTep.
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Fig. 9. The content of nitrites (NO2") in the studied rivers

BnusaHune Ha BOAHYl cpefy NpeAnpuUATUIA TOPHOAOObLIBAOLLEA MPOMbILWIEHHOCTW permoHa
B COBOKYMHOCTW C cennTebHOW rOpPOACKOIN Harpy3Koi paccMoTpeHO Ha npumepe pekun Ockoneu,
rae Ha NpPOTSXEHUMW ANMTENbHOro nepuoga cTabunbHoe npesbilweHne MAK HabnogaeTca No cynb-
thatam, meam, xenedy, bMKs 1 mapraHyy. MNMpu 3TOM NONOXKMUTENbHbIA TPEHA 3arpsA3HEHMs 3a uc-
cnefyemblii mepuoa cCoxpaHsieTcs MO XKenesy, LMHKY, a30Ty HMTpaTHOMY u BIMKs, 4To He coBcem
XapakTepHO ans pek benropogckoli o6nacTu, Tak Kak, HeCMOTpA Ha cTabunbHoe npesbiweHne MAK
no BIMKs B pernoHe, TpeH 3arpsa3HeHunsa (HacblleHUa BOAbl) MO 3TOMY MOKa3aTeNto Ha ManblX pe-
Kax pervoHa, Kak npasuno, aensetcs oTpuuyaTenbHbiM. OCHOBHbIMW WMHAUKATOPAMUWU BAUAHUS TOpP-
HOA4O06ObIBAlOLLLE NMPOMbILINEHHOCT Ha peke OcCKonel ABASKOTCSA HUTPATHbIA a30T, XXene3o U CyNb-
thaTbl (puc. 10).
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Puc. 10. CogepxXaHue 3arpasHaLWmnx BewecTs B peke Ockonew:
A - HuTpatbl, b - xeneso, B - cynbarthbl
Fig. 10. The content of pollutants in the Oskolets River: A - Nitrates, 5 - Iron, B - Sulfates
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3aK/rveHue

B uenom, no gaHHbIM Pocrugpomera, Ka4yecTBO NMOBEPXHOCTHbLIX BOA B ManbiX pekax benropos-
CKOM 06n1acTn MMeeT HeyAOBMeTBOPUTE/IbHOE COCTOSIHME. B 6GONbLIMHCTBE Cy4YaeB B UCCedyeMblX
CTBOpax BOfla XapaKTepuayeTcsl Kak «3arpsisHEHHaa» WanM «rpsisHas». [pyn 3TOM coxpaHsaeTcs 06LLuniA
NONMIOXKUTENbHBIA TPEHA MO YXYALWEHUKO TUAPOXUMUYECKUX XapPaKTEPUCTUK UCCefyeMblX MasibiX pek
3a paccMaTpvBaeMblii Mepuoj, YTO NOATBEPXKAAeT POCT KOMM/IEKCHOr0 KOMOMHUPOBAHHOIO MoKasaTte-
NS cTeneHu 3arpsa3HEHHOCTM NOBEPXHOCTHbIX Bof (YKW3B).

B pasnuuHbiX aHTPONO(YHKLUMOHANbHbLIX 30HaX Harpyska fno paccMaTpuBaemMbiM FMAPOXM-
MUYECKUM MnoKasaTenam gudgepeHumpyeTcsa B 3aBUCUMOCTU OT UCTOUYHMKA aHTPOMNOreHHOro BO3-
feiicTBMS Ha Manble peku. Hanbonbline nokasatenn rugpoxXnuMmnyeckoro 3arpsasHeHns XapakTepHbl
ANA CTBOPOB, HaxXOA4ALLMXCSH B 30HE BAWAHWUS BbICOKOYpPOaHM3MPOBaHHbLIX NaHAwagToB ¢ npeobna-
JaHUEM TOPOACKUX U CeMTEeBHO-MPOMbILWEHHbBIX TEPPUTOPUI, FAe POCT NokasaTenei 3a nocnej-
Hue 15 net gocTturaet 25-30 %.

Pe3ynbTaTOM BAUAHUS XXMBOTHOBOAUYECKON OTpacan Ha UCCNeflyeMble Majble PEKN ABASETCA
MUKOBbIA XapaKTep NPOSBAIEHUA HATPATHOrO U HUTPUTHOTO 3arpsA3HEHUs, YTO, BEPOATHO, CBA3AHO C
NMPOM3BOACTBEHHLIMU LWKNamMu B 06/1aCcTU arponpoMbILINEHHOT0 KOMMNAeKca pervoHa, a Takxke
BO3MOXHbIMM 3a/1NOBbIMK cOpocamun. B pganbHelwem cuTyaums no HUTPATHOMY U HUTPUTHOMY 3a-
rPA3HEHUIO CTabUNN3UPYETCA, UTO MOXET 6biTb CBA3AHO C YCOBEPLUEHCTBOBaHMEM CUCTEMbl 06pa-
W eHNsA C 0TX04amMu Npu NPOU3BOLCTBE.

MpoBeAEHHbIN aHAaNM3 06LWEro rMAPOXUMNYECKOTo COCTOAHMA ManbiX peK Benropoackoi o6-
nacTu NOATBEPXAaeT yXyAlleHne KayecTBa MOBEPXHOCTHLIX BOJA PernoHa M MMeeT npakTuyeckoe
3HayeHue ANs pasBUTUA CUCTEMbI PEerMOHaNbHOro0 MOHUTOPUHIA BOAHbIX 006bEKTOB Y 060CHOBaHUSA
MeponpuATMiA N0 OXpaHe BOAHbLIX pecypcoB benropoackoi obnactu.
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