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AnHoTanmus. B jaHHOW crathe paccMaTpuBalOTCs OCOOEHHOCTH  (DOPMHUpPOBAHUS COBPEMEHHOIO
THIPOIKOIOTHIecKoro cocrosuusi p. Besémka (bomxoserr) B mpenmenax benroponckodt  Topoackoi
armomepanuu. [IpeicTaBlieH KOMIUIEKC THIPOXUMHYECKUX TOKa3aTejiel B 4YaCTH 3arpsi3HEHUS PEKH
onorennsMu snementamu (NO3, NO2, NH4", PO,®), a Taxke mpoaHanm3MpoBaHEl OpraHONENTHYECKHE H
(1)I/I3I/IKO'XI/IMI/I‘-IGCKI/IG CBOICTBA BOJFBI. B PE3YILTATE IMOJIEBBIX THAPOXUMUYCCKHUX I/ICC.]'IC}IOB&HI/IIZ BBISIBJICHO,
YTO AWHaAMHUKa OHOreHHOr 0 3arps3HCHUA BapbUpPYETCA B 3aBUCHUMOCTH OT HCTOYHHKA aHTpOHOI‘eHHOfI
Harpy3Kd Ha pa3lUYHBIX y4acTKax BOJOCOOPHOW TEPPUTOPHH. YYAaCTOK B BEPXOBHE PEKH, y HCTOKA, C
CELCKUM THTIOM PAacCelieHUsI XapaKTepu3yercsi 0osiee BRHICOKUMU KOHIIGHTpAIIUSIMU HUTpaT-HoHa U docdart-
noHa. CopepkaHue WOHAa AMMOHUS YBEMMYMBAETCS B IIEHTPAJIbHOM YacTH PEKH, WMEIOIIEH CEepHuio
pacipeHuii ¢ 3aMeJIeHHBIM BOJOOOMEHOM. MakcuManbHOe cofepikaHre HUTPUT-MOHA HaOIIONAeTCsl Ui
3aMBIKAIOIIEH YaCTH PEKH Y YCThsI, YTO COMPsDKEHO ¢ (GYyHKIIMOHNPOBAHNEM BOAHBIX SKOcHcTeM. OTMedaeTcs,
9T0 1 2 CTBOpOB Ha peke CeBepckuii JloHer (BBIE YCThS U HIDKE YCThs p. Be3énka) HaOmromaercs yeTkas
g depeHIIIAIIs 0 COASPIKaHNI0 OMOTeHHBIX KOMITOHEHTOB, KOTOpas YKa3bIBaeT Ha 00IIee yXYAIICHHE
kagectBa Bompl oT 10 mo 25 % mocne Bmanmenusi p. Besénka. Orta TeHIEHIMS CBUAETENHCTBYET O €&
HeraTWBHOM BKiane (kak mputoka p. CeBepckuii JloHel) B OOIIyI0 KapTHHY THAPOIKOJIOTHYECKOIO
coctostaus Oacceitna p. CeBepckuit J{oHerr.
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Abstract. This article discusses the formation of the current hydroecological state of the Vezelka
(Bolkhovets) River within the Belgorod urban agglomeration. It presents a set of hydrochemical
indicators of the river's pollution with biogenic elements (NO3-, NO2-, NH4+, PO4%) and analyzes the
organoleptic and physical-chemical properties of the water. Field hydrochemical studies have revealed
that the dynamics of biogenic pollution vary depending on the source of anthropogenic load in different
areas of the catchment territory. The upstream section of the river, near the source, follows a rural
settlement pattern and contains higher concentrations of nitrate and phosphate ions. The ammonium ion
concentration increases in the central part of the river, which has a series of widened areas with slower
water exchange. The highest concentration of nitrite ions is observed in the downstream section of the
river, near the mouth, which is associated with the functioning of aquatic ecosystems. It is noted that for
two gates on the Seversky Donets River (above the mouth of the Vezelka River and below its mouth.
There is a clear differentiation in the content of biogenic components, which reveals a general
deterioration in the water quality from 10 to 25% after the confluence of the river. This trend indicates its
negative contribution (as a tributary of the Seversky Donets River) to the overall picture of the
hydroecological state of the Seversky Donets River basin.

Keywords: hydrochemical pollution, Vezelka River (Bolkhovets), hydroecological state, anthropogenic
load, small rivers, Belgorod urban agglomeration
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BBenenue

Bbenropoackass o0macte sBisieTcsl TycTOHAcelEHHBIM pernoHoM. [Ipu 3TOM, BBICOKas
IUIOTHOCTh HACEJIEHUsI COYeTaeTcs 3/1eCh C AaKTUBHOW XO34WCTBEHHOU JesTeNbHOCThI0. B
pe3ysbTaTe BO3HUKAIOT MPOOJIEMBbI HKOJIOTUYECKOTO XapakTepa, TaK Kak MOJ COMYTCTBYIOLIUI
AHTPONOTEHHBIN MPeCcC MOMAaIal0T BCe KOMIOHEHTHI IPUPOJIHON Cpebl.

B ocobGenHocTu HEeraTMBHOMY BIIUSIHUIO IOJIBEPKEHBI Majble peKH peruoHa. Beuay ero
Majoi BOJHOW 00OECHEYeHHOCTH 3Ta MpolieMa sBIseTcs OJHONW M3 OCHOBHBIX M TpedyeT
oco0oro BHUMaHMs M JeTanbHOro m3ydenus [[ertsaps, 2005; Jmutpuera, 2010; EpmonaeB u
ap., 2023; Kucenes u ap., 2024].

B mocnemnue ronapl myONHMKyeTCs 3HAYUTENBbHOE KOJUYECTBO padOT, B KOTOPBIX
MOJHUMAETCsl TpoOJIeMaTHKa 3arpsi3HEHUsT BOJIHOM cpeabl benroposackoii obmactu [YeneneB u
ap., 2014; Lisetskii et al., 2014; Jluceukuii u np., 2015; Buryak et al., 2022, Kopuunosa u ap.,
2023; Kucenes u ap., 2024; Paesckas, Kopaunos, 2025].

[Ipu 3TOM oTMeuaeTcs, 4To HauOOJbIINE TOKA3aTeNU THAPOXUMHUYECKOTO 3arps3HEeHUs
XapaKTepHBl ISl BOJHBIX OOBEKTOB M MAalbIX PEK, HaXOJSIIIMXCS B 30HE BIUSHHUS BBICOKO
ypOaHU3UPOBAHHBIX JTAaHAMA(TOB ¢ MPeodIaaHueM TOPOACKHX M CENTUTEOHO-TIPOMBIIIICHHBIX
TEPPUTOPUH, TJI€ POCT MOKa3aTese 3arpsA3HEHUs 3a MOCIEAHNE TO/Ibl BapbUPYETCs B Mpeenax
25-30 % [Kucenes, Kopuuiosa, 2025].

B nannoif pabGore Mbl ObI XOTeNHM YyIENWTh BHUMAaHHUE, MOXKaTyH, TJIaBHOW peke T.
benropoma — p. Besénka (bomxoBem), mpoTekaromieil ¢ 3amaja Ha BOCTOK Tropojaa u
HaxoJdllelcs MoJ aHTPONOTEHHbIM Bo3zeiicTBueM okojio 40 % Ttepputopuu benroponckoit
TOPOACKOM arjoMepanuud. ITO Jenaer €€  TUAPOIKOJOTMYECKUH U TUAPOXMUMHUYECKUN
MOHUTOPHHI  OJHOM M3 mepBocTeneHHbX 3agad [Cropoxkenko u Ap., 2018; Ilomsikosa,
bnarouesckas, 2025].

302



Beary
ite-

PervoHaneHble reocuctemsl. 2026. T. 50, Ne 2 (299-311)
Regional geosystems. 2026 Vol. 50, No. 2 (299-311)

O0BbeKTHI H METOAbI UCCJICAOBAHUA

[ToneBbie THAPOIKOJOTHYECKAE M THIPOXMMUYECKHE HCCICIOBAaHUS MPOBOIMINCH B
netauit epuoa 2025 r. Beibop myrkToB otbopa mpob Ha p. Besénka (bomxoserr) o0ycioBiieH
MHTETPUPOBAHHBIM BIIMSHUEM HA HUX CJIO)KHOM MO3aMKH FOPOJICKUX U CEIIbCKUX CENUTCOHBIX
30H C JJOCTATOYHO BBICOKOH MJIOTHOCTHIO HACEICHUSI.

B kauectBe mpumepa Ha puc. | mpuBeneHbI CTBOPHI HaOmoAeHus s p. Besénka u p.
Cesepckuii [lonen. KoopauHatel Touek otOopa mpod OMpeesuiuch ¢ MOMOIIBI0 MOOHIEHOTO
npunoxenus Carry Map va cmapToHe B I0JIEBBIX YCIOBHUSX.

- d L FE—— Y,
Puc. 1. Peka Besénka co creopamu Habmromenns (NeNe 1-6) u p. Ceepckmii Tonerr (NeNe 1a—2a)
Fig. 1.The Vezelka River with observation stations (No 1-6) and the Seversky Donets River (No 1a—2a)

B T1abn. 1 mpencraBieHo aHTPONOGYHKIHMOHAIBHOE 30HUPOBAHUE BOJOCOOPHOM
TEPPUTOPUU PEKU, a TaKKe€ HEKOTOpble OCOOEHHOCTH 3JEMEHTOB KAacKaJHOW CHUCTEMBI pycia
(KacKagHOW SKOJOTO-THIPOJIOTHYECKON CHCTEMbI), KOTOpas MpeacTaBiseT coboil cucremy
YyepeloBaHMsl KAaCKaJHBIX  y4acTKOB  MOJUM(YHKIMOHAIBHBIX pACIIMPEHUN Ha pycie ¢
3aMeJICHHBIM BOJI00OMEHOM (cTBOpBl oTOOpa mpoO Ne 2. 3, 4, 5), a Takke y4acTKOB C
BBICOKMM BOJIOOOMEHOM (OBICTPOTOKOB), K KOTOPBIM OTHOCSITCSI CTBOPBI 0TOOpa mpod Ne 1 u
Ne 6. Jlns wu3ydeHHs KackaJHOW CHCTeMbl pycina peku Besénka wucmonp3oBaluch
TUAPOJIOTUYECKHE U TUAPOXHUMHUYECKHe MeTonsl uccrnenoBanus [Kymanu, babkuna, 2005;
I'eopruamu u ap., 2014; Ietun u ap., 2014; Georgiadi et al., 2023].

Kaprorpaduueckas unpopmanus MOArOTOBIEHA C WCIOJIb30BAHUEM MPOTPAMMHBIX
naketoB QGIS 3.40.2, Google Earth Pro ¢ npumenenreM oTKpbIThIX AaHHBIX Open Street Maps,
Google Maps u Apyrux cepBHCOB.

Ot6op mpo6 ocymectBisics Ha ocHoBe ['OCT P 59024-2020 «Boma. OO6urue
TpeboBaHus K 0TOOpy mpod» [2022]. OmpeneneHue OpraHOJENTHYECKUX TOKa3aTesen
NpUPOJHBIX BOJ mpoBoausiock Ha ocHoBe ['OCT P 57164-2016 «Bona nutbeBas. Metoibl
ompezneneHus 3amnaxa, Bkyca u MmyrtHoctw» [2019] m I'OCT 31868-2012 «Boma. Meton
omnpeneneHus: uBeTHocTuy» [2014].
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Tabmuna 1
Table 1

Cropsl HaOmoaeHUs Ha p. Be3énka ¢ yuerom xapakrepa UX BOJAOCOOPHBIX TEPPUTOPUI
Observation gates on the Vezelka River, taking into account the nature of their catchment areas

AHTpOno( YHKIIHOHATIBHOE
30HMpPOBaHUE BOIOCOOpa,

AHTPONOreHHBII 00BEKT-

A JOOMMHAHTAa
Oco0eHHOCTH e Ha sozocbope
. | =® .S MpHUOIKEHHBIN
CrtBOp 3JIEMEHTOB KaCKaTHOM = o 5| & 4 5
= ROl O |l FO K pyciy (1)
CHCTEMBI = 2 & 98 28
| 55| c8 23 wmme
= = § 5 I:CL i 0COOEHHOCTH
= © 5| BOMOOXpaHHOM 30HHI (2)
Hauanbnas kackanHast
cncTeMa o (2) Banexunuk Ha pycie
COOTBETCTR ’ st obOpa3zyeT HeOOobIIIE
Cr. Ne 1. Ilep. Yol 69 17 8 TJIOTHHEL.
N y9acTKy OacceifHa ¢ -
FOOunelinbrit Y 1OBJIETBOPUTENILHOE
CCIIBbCKUM THUIIOM COCTOSIHHUE
pacceseHus, BBICOKUN BOIO3ALHTHOM 30HBI
BOJI000MEH
T P— (2) OcymecTBnsoTcs
HT bHas
Cr. Ne 2. 30na P paboThI IO pacUYUCTKE
KacKaHasi CHCTeMa C 63 15 17 - 9
TEIUIOTPACCHI pycia, THTeHCUBHBII
TOPOJICKHUM THUIIOM
poa . CMBIB TPYHTOB B BOJIOTOK
3aCTPONKH U BBICOKOH (1) TleMeHTHBIH 3aBON
Ct. Ne 3. IIJIOTHOCTBIO
N (2) HeymoBieTBopuTEIIH-
Pacmmpenue aBTOMarucTpaen
. 57 13 19 2 HOE COCTOSIHHE
Ne 1, IlemeHTHBIN | (crmabast IPOHUIIAEMOCTD BOJO3AIIATHOH 3OHEI
3aBO MOKPBITHM). N
A Xa aKf s 2:TC;{ (CTHXUHHBIE CBAJIKH )
Cr. Ne 4. Tlpyn pCI/IC?ZMO}I;I (2) B npyx Bnazaer p.
R I'ocrenka (I'ocTsHKA),
ok0510 CK mm. oM (Y YHKITNOHATBHBIX 61 14 20 3 HCITBITHIBAIONIAS
XOpKUHOM paclIMpeHuid Ha pycie ¢ BLICOKYIO ArPOHATPY3KY
Oonee MeITIeHHOM DK .
Has
Cr. Ne 5. TTapk CKOPOCTBIO TEUEHHS, pyn
o 52 14 21 4 TpaHCIIOPTHAs pa3Bs3Ka U
[ToGenpt MeJIEHHBI BOIOOOMEH. A3C
VYcrbeBas
Cr. Ne 6. [Tapx (saMbIKatomas) (2) 3enmenas 30Ha B yepTe
[ToGenpt ropoja C MOTEHIIUATBHO
KackajHas CUCTEMA 52 14 22 4.5
(3aBepmieHme). BBICOKAM ypOBHEM

Pacmmpenne Ne 4

BOJIM3M BIAJICHUS B P.
Cesepckuii Jlonery

TPYHTOBBIX BOJ

HpI/IMeHHHI/ICL (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IG U XUMHUYCCKUC METO/JbI aHaJIn3a THAPOXUMHUYCCKUX
MmokKazarenein MMPpUPOAHBIX BOX C CO6J'IIO)ICHI/ICM Tpe6OBaHI/II71 K KOHCECPBUPOBAHUTIO Hp062

— TeMmmeparypa

BOIBI W

BOCCTaHOBHTENbHBIN moTeHnuan (Eh),
MIOMOIIIBIO TOPTATUBHBIX TECTEPOB BOJBI EZ-9908 u EZ-9910 B X0/1€ MOJIEBBIX HCCIIEOBAHU;
— BOJOPOJHBIA MOKAa3aTellb

KOHICHTpaud HUTPAT-UOH HUCCICAOBAIIMCE C IMOMOHIIBIO TMOTCHIUOMCTPUYCCKOTO

(nonomep pX-150MHN),
— o0111as1 )KECTKOCTh BOJIbl YCTaHABIUBANACh TUTpUMeTpruecku Ha ocHoBe ['OCT 31954-

2012 (metona B) [2018];

BO3/IyXa,

MHUHCpAJIU3alus
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oOmas,
BOJIOPOJIHBIN TOKa3atenb (pH) oOmpenensuimch C

OKHCIIUTCIBHO-

U OKHCIMTEIbHO-BOCCTaHOBHUTEIbHBIN IIOTCHIHUAJI,

MeTo1a
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— HUTPUT-HOHBI, HOHBI aMMOHUS, U (pocdarT-uoH aHATU3UPOBAIUCH C HUCHOJIH30BAHUEM
(OTOKONOPUMETPHUECKUX METOJ0B ¢ NMOMOIIBI0 (GoTokogopumerpa «Ikotect 2020», mpuyem
KOHTPOJIb JiIst pocdar-uoHa ocyiectisuics ¢ ucnoibs3zoBanuem ['OCT 18309-2014 [2015].

KoppensiuoHnHble 3aBUCUMOCTH MEXAY PsJIOM OKa3aTeseil onpeaesuch B IporpaMmme
STATISTICA 10.0.

Bpemennas nunamuka (3a nepuona ¢ 2008 mo 2024 rr.) ruaApOXUMHYECKOTO COCTOSIHUS
pexku Besénka (bonxosel) oneHuBasiack Ha ocHOBe AaHHBIX benropojckoro LII'MC dunmnana
OI'BY «llenTpasibHO-UEpHO3EMHOE YIPABJICHUE 110 THAPOMETEOPOJIOTMM U MOHUTOPHUHIY
okpyxartoiei cpeab» (Pocruapomer).

Pe3yabTarsl M UX 00Cy:KIeHUE

Ha nepBoHayanbHOM 3Tame uccieqoBaHHs ObUla PacCMOTpPEHAa BpEMEHHAasl JMHAMUKa
TH/IPO3KOJIOTHYECKOIO COCTOSIHUS p. Be3énka mo MOHUTOPUHrOBBIM JaHHBIM Pocrumpomera
[Exxeromnuku kadectBa.., 2024]. B pesynbrare BbIsBICHA OOWIasi TEHACHIMS K YXYAIICHUIO
THIPOXUMUYECKOTO COCTOSHUSI PEKHM 3a paccMaTpuBaeMblil MEpHoJ] MO  CIEIYIOIIUM
MoKazaressiM: Cylb(aTbl, OpraHUYECKUe COEIMHEHUs, a30T aMMOHUIHBIA, Meab, MapraHell,
a30T HUTPUTHBIN, COEMHEHNUS XKelle3a, a TakKe He(hTEePOyKThI.

I[Ipy »>TOM JWMHAMUKAa KOMILJIEKCHOTO KOMOMHHMPOBAaHHOTO — TOKas3arels CTENeHU
3arps3HEHHOCTH  TIOBepXHOCTHBHIX Boj (YKU3B), mokazanHoro Ha puc. 2, uMeeT ciabo
OTpHIIATENbHBIN TpeHa 3arpss3HeHus (3—5%), XOTs Kiacc KadecTBa BOJBI B PEKEe Ha MPOTSHKEHUH
BCEr0 HMCCJEIYEMOIo IMepuojia COXpaHsercss Ha CTaOMIBbHO BBICOKOM YpOBHE 3arpsisHeHus 4a —
rpsi3HasL.

-
4.5 S 7" ~ -

35 s

2.5

3rayenne YKI3B
w

15

0.5

roa

Puc. 2. I{I/IHaMI/IKa YACIBHOTIO KOMIIJICKCHOI'O MHACKCA 3arps3HEHHOCTU BOALI B P. Besénka
Fig. 2. .Dynamics of the specific comprehensive water pollution index in the Vezelka River

OCHOBHOM »dTam HUCCIEIOBAHUS BKIIOYMI H3YUYEHHE THIPOXUMHYECKOTO COCTOSHUS
p. Beszénka. Beumm mpoaHanM3upoOBaHBl OPraHOJIENTHYECKHE U (PU3UKO-XUMUYECKHE TTOKA3aTeH
p. Besénka (ct. NeNe 1-6) u p. Cesepckuit Jlonen (ct. NeNe 7-8) B mpenenax benropopackoit
TOPOJICKOH arjoMepariyu, Noka3aHHbie B Ta0M. 2.
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Tabnuna 2
Table 2

Opranonentuieckue v GU3NKO-XUMHUYECKHEe Nokazarenu p. Besénka u p. CeBepckuii Jonery
Organoleptic and physical-chemical indicators of the Vezelka River and the Seversky Donets River

8 ) o

= 53 2 | o A O

8 2 8 g\- §\‘ é é é MOGLLI! }K06LLI1 Eh1 g.)" 03

S| EH EEEEPH | v | ox | wB | E|

SH 2 8 88| ® & MIT M M
CtBop = = = =

HopMaTHBHEIA mOKa3aTens
26 |20 | 2 |2 |%0 w000 | 7 | - | - | -

05.07.2025 (cepus 1)

p. Bezenka (bonxoger)

Ct. Ne 1. Iep. FOOueitHbIin 6,5 25 2 2 | 7,18 | 495 5,9 +85 | 22,2 | 16,5

Ct. Ne 2, 30Ha TemioTpacchl 8,0 35 3 3 | 7,26 | 485 5,6 +91 | 22,6 | 17,6

Cr. Ne 3. Pacumpere Ne 1, | 156 | 4 | 3 | 3 | 724 403 | 6,0 | +109 | 228|181
IlemenTHBIN 3aBOJ

Cr. Ne 4. TIpyn oxomo CK
uM. XOpKHUHOH (Brmazaer 8,0 25 2 2 | 743 | 523 5,9 +141 | 26,3 | 20,5
p. I'octenka)

Ct. Ne 5. Tapk ITobOept 10,2 25 2 2 | 7,39 | 513 6,7 | +129 | 25,1 | 19,5

Cr. Ne 6. Ilapx IlobGemsr
(3aBepiicane). Pacmmpenne | 6,4 25 2 2 | 742 | 521 6,2 | +116 | 24,5| 19,0
No 4

p. CeBepckuii Jlonern

Cr. Ne la. Berime yctes p.

2,8 20 2 2 | 7,39 | 336 5,6 +85 | 25,0 20,1
bonxogsen, yia. BonuaHckast

Crt. Ne 2a. Huxe ycThs p.

4,0 25 2 2 | 7,48 | 399 59 | +103 | 26,3 | 20,3
bonxogsen, yia. BonuaHckast

30.08.2025 (cepust 2)

p. Besenka (bomxoger)

Ct. Ne 1. Ilep. FOOuneitabIi 54 20 2 2 | 7,23 | 472 6,4 +96 | 24,1 | 16,0

Ct. Ne 2. 30Ha TemioTpaccsl 6,6 25 3 3 | 7,80 | 482 6,6 +66 | 24,0 16,4

Cr. Ne 3. Pacumpenme Ne 1, | 76| 95 | 3 | 3 [822| 503 | 64 | -18 |248] 171
IlemeHTHBIH 3aBO

Cr. No 4. TIpyn oxomo CK
uM. XopkuHOH (Bmamaer p.| 6,4 25 2 2 | 7,90 489 6,8 +68 | 26,5| 19,3
I'ocrenka)

Cr. Ne 5. INapk [obenst 12,5 35 2 3 [ 7,95] 513 7,8 +83 | 256|195

Ctr. Ne 6. Ilapx IlobGempr
(3aBepmenne). Pacmmpenne 8,0 30 2 3 785 | 523 7,4 +72 |26,2 | 19.0
Ne 4

p. CeBepckuii Jlonen

Cr. Ne la. Bemme ycres p.

2,6 20 2 2 831 330 6,0 +13 | 27,0 | 19,8
bonxogsen, yn. BonuaHckast

Cr. Ne 2a. Himxe yetes p. |\ yg | 5y | o | 2 |841| 351 | 64 | +25 | 282|224
bonxogen, yn. Bonuanckast

! CanlIuH 1.2.3685-21 [2021] (pa3nen «HopmaTuBel KadecTBa 1 6€30MaCHOCTH BOABI», Ta0l. 3.1, 3.3, 3.5, 3.12, 3.13) .
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Cepuu uzmepenuii ot 12.07.2025 (cepus 1) u 30.08.2025 (cepust 2) pe3ko OTIUYATUCH IO
0COOEHHOCTSIM THUIPOMETEOPOJIOIMYECKON CUTYallMH, KOTOpas CKIAAbIBAlach Ha BOAOCOOpE:
HAyvajo MIONS XapaKTEepU30BAIOCh OOMIBHBIMU JOXKIAMHU U OoJjiee HU3KUMHU TeMIepaTypamu
BO3/1yXa; KOHELl aBIyCTa — yCTOMYMBOM KapKOM MOro10M C HE3HAYUTEIbHBIMU OCaKaMH.

[lo opraHosenTHUecKUM IOKa3aTessiM (LBETHOCTh, 3amlaX, MYTHOCTb) IHPEBBIILICHUE
HOPMATHBHBIX TMOKa3aTeJeid XapakTepHO MPaKTHUECKH I Bcex npod. CoOTBETCTBYROIINE
nokazatenu Oonee Huskue musi cr. NeNe la—2a (p. Cemepckuii Jlonem), 4ro yxe Ha dTare
IIEPBUYHOM OLIEHKU TOBOPUT O HEraTHBHOM BKJajae p. Besenka B cymMMapHOe 3arpsi3HEHHUE p.
Cesepckuii JloHem, a Takke 00 ONpEAETICHHBIX IMPOLECCaX CaMOOYHMIIEHUS, KOTOPbBIE
CBOMCTBEHHBI 00JI€€ KPYITHBIM PEKaM.

Jlia ka0l cepuu M3MEpEeHH XapakTepHO yBenuueHue 3HaueHus pH ot cr. Ne 1 k
3ambIKaroneMy cT. Ne 6 (0T HelTpanbHOU K ciiabo mienouHoi). bonee Bricokue mokazarenu pH
g p. Cesepckuil JloHen HaOmoOJaroTCs B MEpUOJ MHHMMYyMa OCaJIKOB (aBrycT) W,
COOTBETCTBEHHO, aKTUBHOT'O Pa3BUTHsI BOJHOW PacTUTEIBHOCTH Ha OOJIBIION IUIOIIAIM BOIOEMA.
Ce3onHble kosiebanust pH 3aBUCAT Kak OT TeMIepaTyphl, TaKk U (POTOCUHTETUYECKUX MTPOLIECCOB,
KOTOpBbIE MPOTEKAIOT B BOJHBIX U MPUOPEKHBIX IKOCUCTEMAX.

OOmass MuHepanu3anusi BOJIbl B p. Be3énka He3HAYMTENbHO YBENIWYHMBACTCS K
3aMBbIKaromeMy cTBopy (ct. Ne 6), m 3a mcciemyembiid mepuoj koiebnercss B mpenenax 400—
523 mr/n. MakcumanpHas ¢urykTyanus HaOmromaetcs st ctBopa Ne 3 (pacmupenue Ne 1,
HemenTtrsit 3aBoa). CTBOpHI Ha p. CeBepckuii JloHEr oTIMYAIOT MOKa3aTeId MUHEpATH3aIlnH,
KOTOpble B cpenHeM Huxke B 1,4 pasa, yem s p. Bopckia (B mpenenax TopojcKoin
arJioMmeparun).

[Ipesrpimenue [1/IK mo obmieli xecTkocT HaOMI0AaeTCs B aBrycTe it cTBOpoB NeNe 5—6
(7,4-7,8 °X), koTOpBIC TPUYPOUYCHBI K 30HE PEYHOW IOJHHBI M, C Y4ETOM OCOOECHHOCTECH
penbeda, NCHBITHIBAIOT O0JIee AKTUBHBI OOMEH B CUCTEME «IIOBEPXHOCTHBIE BOJABI — IIOJI3€MHbIE
BoJbl» B uyepre TI. benroponma. Ilpuuem, B ManoBOAHBIM NEpUOJ YBEIMUMBAETCS BKIAJ
TPYHTOBBIX BOJ B IUTaHUU BOJIOTOKA.

OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIN ToTeHIIMan Bojabl (Eh, MB) B mpsimom cmbiciie He
SIBJIIETCS MapKEepPOM 3arps3HEHHsI TOBEPXHOCTHBIX BOJ|, OJTHAKO, JAHHBII MOKa3aTelb MO3BOJISET
YUUTBHIBaTh POJIb OKUCIUTEILHO-BOCCTAHOBUTENBHBIX OAPHEPOB B KACKAHOW CUCTEME BOJIOTOKA.
3a uccieayeMblil iepro;] auamna3on usmMeHenus Eh cocraBuin ot —18 MB mo +141 MB, npuuem
MakcuMaibHas ero ¢urykryanus HabOmoganack mis cr. Ne 3 (pacmupenue Ne 1, IleMeHTHBIN
3aBoA). OAHO3HAYHO TOJBKO I cepun m3MepeHuid 1 (uronb 2025 T.) MOKHO BBISIBUTH TPEH]T
yBesnnueHus OBIT ot ct. Ne 1 k 3ambikaromeMy ct. Ne 6 Ha p. Beséinka.

B nenom, 3nauenuss OBII B urone yka3pIBalOT Ha OKHCIUTENbHYIO OOCTAaHOBKY IS
MPUPOJHBIX BOJ, YTO OOYCIAaBIMBAET CYIIECTBOBAHUE psAJa XUMUYECKHX JIIEMEHTOB B HX
BBICIIMX CTENEHSX OKHCIeHus. B aBrycre oOCTaHOBKY MOKHO OXapaKTepU30BaTh Kak
MEPEXOJIHYI0  OKHCIUTEIbHO-BOCCTAHOBUTENIbHYIO, UYTO MOMYEPKUBACT HEYCTOWYHMBOCTH
F€OXMMHUYECKOT0 PeKUMa M BO3MOXKHOCTD (DIYKTyaIluu pa3InYHbIX MOKA3aTEICH.

ITpocTpaHCTBEHHO-BpEMEHHBIE OCOOCHHOCTH OHMOTEHHOro 3arpsi3HeHus p. Besénka B
utone—asrycre 2025 roxaa npencrasieHsl Ha rpadukax Huwxke (puc. 3). g kaxzaoro rpaduka
MOKa3aTeau U3MEHSIOTCS OT UCTOKa (CT. Ne 1) k 3ambIkatoiiemMy cTBopy (cT. Ne 6).

W3 puc. 3A cnenyer, 4to cojepkaHHe HHUTpAT-HOHA B aBrycTe (MMHHMYM OCAKOB)
BbIILIE, YeM B HIoJ€ (IIEpPHUOJ JIETHUX IaBOJAKOB). JlaHHAs 3aKOHOMEpPHOCTH 0oJiee OTYETIMBO
IIPOSIBJIAETCS JJIs1 CTBOPOB, IPUYPOUEHHBIX K 30HE C CEJILCKUM THUIIOM pacceneHus. [IpeBbiienne
ITAK: u [1/IKsp 10 HUTpAaTHOMY 3arpsi3HEHUIO HE BBISBIIEHO.

CopepxaHue HUTPUT-MOHA B pEKe, TOKA3aHHOE Ha pUc. 3b, B MI0JI€ 3HAUNUTENIBHO BBHIIIIE,
YeM B aBrycTe. YBEJIMYEHHE KOHIIGHTPALWU HaOMI0AaeTcss s CTBOPOB C BBIPAKEHHOM
cenuTeOHOM Harpy3Koi.

307



BeAl'Y

| PernoHanbHble reocuctemsl. 2026. T. 50, Ne 2 (299-311)
#‘ Regional geosystems. 2026 Vol. 50, No. 2 (299-311)

NO; . mr/a p. Besika (Bomxosen). r. Bearopoa som
G A  NO;.wa p. Besdaxa (boaxoeer). r. Bearopox
>
1/1Ksp 0,45 B
40 PP eR——— R Bourmrrnavs B srrmusunss .
0.4
35 0.35
30 0,3
25 0.25
20 0,2
s 0.15
10 3y 0.1 T Kap
5 e ol Ml Tk 0,05
- et ——— - ———
0 2 . a .
I 2 3 4 5 6 1 2 3 4 5 6
—— 005 2025 =e= ABryer 2025 — HiOIs 2025 === aBrycr 2025
NHs | yrin p- Besénxa (Bomxosen), r. Bearopon POs* . wria p. Beasaxa (bosxosetr). . bearopoa
09
0.5 r
: A .
0.8 =S B 0.45 -
- N - e <
0.7 r Y 04 i o
/’ \\
0.6 ! Bommes % 0,35
X :
TTJIK
0.5 Ouainnss gt 8, T @ cceiiinnand .”\.\.M_:I‘l'.\np 0.3
0.25
0.4 - S
o Sa ”Ju\"}’
0.3 O : Rl S s
02 0,15
0.1
0.1
0,05
0
1 2 3 4 5 6 0
l 2 3 4 5 6
— R 2025 ~=~ apryct 2025 >
" — HEOL 2023 === aBrycr 20235

Puc. 3. ConepxaHnne OMOTeHHBIX AJIeMeHTOB (Mr/1) B p. Bezénka (uronp—aBryct 2025 roma):
A — autpatel, b — HuTpHUTH, B — ammonntit, I' — dpocdater
Fig. 3. Content of biogenic elements (mg/l) in the Vezelka River (June—August 2025):
A — nitrates, b — nitrites, B — ammonium, T — phosphates

Jlnst p. Besénka B aBrycre HaOIOJaeTcsl BBICOKOE M yCTOWuMBOe 3arps3Henre NHa*
(ct. NeNe 2-5) — puc. 3B, 4To TOBOpUT 00 OMEPATHBHOCTU IOCTYILICHUS OPraHHMYECKHX
[IOJUTFOTAHTOB B BOJIOTOK, a TaKXKe OJIATONPUATHBIX YCIOBUAX JUI IMPOLECCOB Pa3I0KEHHUS.
CrenyeT OTMETHTh, 4YTO B aBrycte 3HaueHus Eh (MB) xapakrepusyroT mnepexoaHyro
OKHCIIUTEIbHO-BOCCTAHOBUTENBHYI0 OOCTAaHOBKY, B KOTOPOH HMOH aMMOHHs 0ojee YCTOH4YHUB,
4eM B OKHCIUTEIBHOM.

Ilo cpaBHEHHIO ¢ coOAEp)KaHUEM COEIUHEHUH a3zoTa, I (ocdaroB xapakTepHa
JOCTAaTOYHO YCTOMYMBAs KAPTUHA 3arpsA3HEHMS PEKH KaK B UIOJIE, TAK U B aBI'yCTE.

N3 puc. 3I" cneayer, 4To KOHUEHTpanuu (pocdaroB MPaKTUUECKH BO BCEX IMYHKTax
ot6opa npo6 npesbimaroT [1/1Ksp. Ilpu ananuze GpyHKIIMOHANBHON MPUHAATIEKHOCTH CTBOPOB C
BBICOKUMHU KOHILIEHTpauusMu (ocdaTtoB oTMEYaeTcs, YTO MPEUMYIIECTBEHHO 3TO celnuTeOHas
30HA C BBICOKOH IUIOTHOCTBIO 3aCTPOMKH, B TOM YHCII€ YACTHBIM CEKTOPOM.

B Tabn. 3 mnpuBeneHsl CpeaHHE, MAaKCHUMalbHble W MHHHMMAJbHbIE KOHIIEHTPALUU
UCCIIelyeMbIX OMOT€HHBIX 3JIEMEHTOB (MI/JI) B CPaBHUTEIBHON XapaKTepUCTHKE.

W3 tabn. 3 cnenyet, 4To cpeaHue KOHIEHTpauuu ¢ochaTos B p. Bezénka, B oTanuun ot
a3ota, npesbimaroT [1{Ksp, mpruem MakcuMalibHble KOHLIEHTPAI[MH HAOI01al0TCS B aBTyCTe.
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Tabmuua 3
Table 3
[Toka3zaTenu OuorenHoro 3arpsi3HeHus p. Besénka B urone—asrycre 2025 r.
Indicators of biogenic pollution in the Vezelka River in July—August 2025
NO;, mr/n NOs, Mr/n NH;" -, mr/n PO4*", Mr/n
peka peka peka peka
Hoxazarem, Bpe}ca CeBepckuit peka CeBepckuit peka Cesepckuit peka Cesepckuit
e3énka 1 Besenka 1 Besenka 1 Besenka 1
Jlonerr Jlonerr Jlonerr Jlonery
Cpenee 0,11 0,01 7,025 2,95 0,38 0,02 0,322 0,087
3HAYEHUe
Maxcumam,- 0,42 0,05 10,5 3,2 0,83 0,08 0,46 0,13
HOE 3HAYEHHE
Muruvas- 0 0 51 25 0,10 0 0,18 0,02
HOE 3HAYEHHE
Komuuectso
mpoo,
MpeBbIIIa- 35,7 0 — - 33,3 0 83,3? 0
formx TTK,,,
%

! CreopsI BhIlIE M HUKE MecTa BrajaeHus p. Besenka (4 npo6sr), 2 [Tpesbimenne TIIK,,

B ta6n. 4 na npumepe p. Bezénka u npuseraromux k Hel ctBopoB p. CeBepckuit {onery
MIPUBEACHBl KOPPENSLUOHHBIE 3aBUCUMOCTH MEXIY pa3IMuYHbIMU (QopMamMu OHOTEHHBIX
aneMeHTOB 3a JyieTHui mepuoa 2025 r. TlomykupHbIM HadepTaHueM B TaOJl. 4 BBIJCICHBI
3Ha4YeHHs 00JIee TECHBIX KOPPESAIIMOHHBIX 3aBUCUMOCTEH (Ha ypoBHE p < 0,05).

Tabmuna 4
Table 4

Koppensuus Mexay pa3indabiMia opMaMu OMOTEHHBIX 3J1eMEHTOB i p. Be3énka u
p. Ceepckuii omerr
Correlation between different forms of biogenic elements for the Vezelka River
and the Seversky Donets River

®DopMbI OMOTCHHBIX Hutpatsr, Hurtpursr, AMMOHUHHBII (Opro)docdatsr,
2JIEMEHTOB MI/1 MI/1 HOH, MI/1 MI/nn
Hutpatsl, Mr/n 1,00 0,19 0,41 0,54
Hutputel, mr/n 0,19 1,00 -0,14 0,14
AMMOHMHHBIA MOH, MI/JI 0,41 -0,14 1,00 0,32
(Opro)docatel, mr/a 0,52 0,14 0,32 1,00

YMepeHHas TMOJIOKUTEIbHAs KOppemsiiusi, HaOmrogaeMas MeXay HUTpar- U (opro)
docdar-uoHamu, xapakTepusyeT 0COOEHHOCTH 3arps3HEHHs] OMOT€HHBIMHU SJIEMEHTAMU PEKU C
MIPEJICTAaBICHHOCTHIO PA3TUYHBIX (PYHKIIMOHATBHBIX 30H Ha BojocOope. Cinabas moyoKuTeabHas
u cnabas oOTpHIaTeNTbHAs CBA3M MEXIY pa3lIuyHbIMH (QopMamMu a30Ta B JIETHUNW TMEPUOJT
0OBSCHSIETCS WX Pa3HOHAIPABICHHON CE30HHOW TUHAMHUKON: CHM)KEHHE KOHIIEHTpAIMM HUTPAT-
MOHA B JIETHUHM NEPUO U POCT KOHIEHTPALIMK HUTPUT-UOHA.

3akiIroueHune

Ha ocHoBe nmpoBeiéHHOT0 Mcciae10BaHus ObUIH ClIENIaHbl CIEIYIOIINE BBIBOIBI.

1. ITo xapakTepy (QyHKIMOHAIBHOW CTPYKTYpPbl TEPPUTOPUH U PsJia THAPOMETPUUYECKUX
nokaszaTeneil (mmMpuHa, TNIyOMHA, CKOpPOCTh TedeHus) p. Besénka, B mpeaenax H3ydaeMbIX
IIYHKTOB, MO’KHO Pa3/I€JIUTh Ha 3 4acTu:
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1) Yuactoxk (ctBopbl NeNe 1-2) xapakrepusyercs y3KUM pyciioM, IIUpUHON 1-2 M, Boga
MPOXOAUT CKBO3b 3apOCIH BBICHIEH BOJHON PACTHUTEIBHOCTH. THI MECTHOCTH — CEIMTEOHO-
CENIbCKOXO35MCTBEHHBIN.

2) Yuactok ctBopa Ne 3. [Ipu coxpaHeHUHU CEIbCKOTO TUIIA MECTHOCTHU, 3HAUUTEIHHO
YBEITUYMBACTCSA pacxoi] BoJbl B 1,5-2 paza, 3a cu€T (NMPEArnoJIOKHUTEIBHO) pa3rpy3ku OoJliee
rIIyOOKHX TOPU30HTOB TIOJ3EMHBIX BOJI, B TOM YHCJIE U3 MEJIOBBIX OTJIOKEHHI.

3) Yuacrok (ctBopel NeNe 4-6) xapakrepu3yercs TOpPOJCKOW 3aCTPOMKON, OOJBIIUM
KOJIMYECTBOM BBIXOJIOB JTUBHEBOW KaHAJIU3ALUU.

Kaxnplii u3  paccmMaTpuBaeMbIX  y4aCcTKOB ~ MMEET  COOCTBEHHYIO  JIMHAMUKY
TUJPOXUMUYECKHUX MMOKA3aTENEH.

2. JIns HutpaT-noHa HaONIOAAETCs TECHas B3aUMOCBS3b C T'MIPOMETEOPOJIOTMYECKHUMHU
YCIOBUSIMU: €0 KOHIIEHTpauMsi JUIsl OOJBIIMHCTBA IyHKTOB OTOOpa BhILIE B HioNE (MEpUOJ
neTHUX mnaBojkoB). Conep)kaHue HUTPUT-UOHA B JOK/UIMBBIN MEPHOJ YBEIMUMBAETCSA B €IlE
0O0JIbIIIEH CTENEHH 110 CPAaBHEHUIO C CYXUM NEPHOJIOM.

3. Conepxxanue ocdar-uoHa, A pa3HbIX YYaCTKOB PEKH MMEET pa3HOHAINPABICHHYIO
JUHAMHKY: B CEIMTEOHO-CENbCKOXO3SIMCTBEHHON 30HE OHA YBEJIWYHMBACTCS B JIOKJIMBBIN
MEepHO/I, a Ui 3aCTPOCHHON TEPPUTOPUHU HAOIIIOIAeTCsl MPOTUBOTIONOXKHAS TEHCHIINS; B 30HE 2
(ct. Ne 3) mnaOmromaercs ABYKPAaTHOE CHUIKEHHE KOHIIEHTPAIIMHM, YTO MBI CBS3BIBAEM C
MOBBIIIEHHOW pa3rpy3KOd Ha 3TOM Yy4YacTKE TMOJ3E€MHBIX BOJI W3 MEJOBBIX OTJIOXKEHHI
(reoxumuyeckuii 6aprep s Gocopa Ha MENOBBIX OTIIOKEHHUAX, cllabas pacTBOPUMOCTD
docdara kabmus).

4. Yaactok p. Bezenka (ct. NoNe 1-3) ¢ cenbcKuM THUTIOM paccelieHus U OMpeaesIeHHON
arpo-Harpy3ko XapakTepu3yeTcsi 0oJiee BBICOKUMH KOHIIEHTpAIMsIMHU HUTpaT-uoHa (Ha 15—
17 %) no cpaBHeHuto ¢ yp6anusupoBaHHoil tepputopueit (ct. NeNe 4-6). Conepkanue MoHa
aMMOHHS UMEET YCTOMYHMBBIM MUK HAa BTOpOM ydacTke (cT. Ne 3), Tarke 3a CUET YCHIIGHHOTO
MOCTYIUIEHUS TPYHTOBBIX BOJ, CPOPMUPOBAHHBIX HA OOIIMPHBIX IUIOMIAIIX HE KaHAIM30BaHHON
cenuTeOHON 3acTporKH (B oTimune oT (ocdar-moHa comv aMMOHUST MEJIOBBIMHU OTJIOKCHUSMU
HEe ancopOupyroTcs). MakcumanbHOe —colepKaHWe HUTPUT-UOHA  HaAOmogaercs  AJis
3aMBIKAIOMIEd YacTH KackagHoW cuctembl (cT. NeNe  5-6), 4YTO  CONpsKEHO C
(GYHKIIMOHUPOBAHUEM BOJHBIX SKOCUCTEM.

5. JIns ctBopoB Ne la (Bwimie yctbst p. Besénka) Ne 2a (Hmwke ycrbs p. Besénka) Ha
p. CeBepckuii Jloneny Habmtomaercs uyeTkas auddepeHHHanus MO COACPKAHUIO MHOTHX
xommonenTos (NO3', NO2', NH4", PO4%, Feosw, Mn, MHHEpaIu3amus o011as): BbIIIC BIAACHUS P.
Besénka oHu Hmxke, yeM coOCTBeHHO i p. Besénka, mociie BmaJeHUsT WX TOBBIIICHUE
Bapeupyetcst oT 10 g0 25 %, 4TO TOBOPUT O TEHAEHIMU HETaTUBHOTO BKJIaJga MPHUTOKOB C
KOMILJIEKCHOM aHTPOMOTE€HHOW HArpy3Kkoil B 001y KapTUHY THAPOIKOJIOTUYECKOTO COCTOSHUS
OTHOCHUTEIILHO KPYIHBIX peK pernoHa («p. Bezénka — p. CeBepckuii Jlonemy).

CHnHucoK HCTOYHUKOB

ExxeromHuku KayecTBa MOBEPXHOCTHBIX BOL M 3(QEKTUBHOCTH MPOBEACHHBIX BOJOOXPAHHBIX
Meponpuatuii no teppuropun aearensHoctd PI'BY  «llentpansHo-UepHozemHoe YI'MC» 3a
2008-2023 r. 2024. Kypck, MwuHucTepcTBO TpHPOIHBIX pecypcoB Poccuiickoit denepanuu
DenepanpHas ciayxba 1O THIPOMETEOPOJIOrMM M MOHHMTOPHMHIY —OKpY)Karomeidl  cpensl
(Pocrunmpomer).

IF'OCT 18309-2014. 2015. Boma. Meronsr ompenenenus ¢docdopconepxammx BemiecTs. M.,
Crannapruadopwm, 22 c.

I'OCT 31868-2012. 2014. Bona. Merop onpenenenus nisernoctu. M., Ctangaptaadopm, 8 c.

I'OCT 31954-2012. 2018. Boma nutkeBast. Merosp! onpenenenus xkectkoctu. M., Cranaaprurdopm, 13 c.

I'OCT P 59024-2020. 2022. Bonma. O6ume tpeboBaHusi Kk oTOOpy mpod. M., Poccuiickuii HHCTHTYT

cTa”jaapTu3zanmu, 17 c.
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I'OCT P 57164-2016. 2019. Bona nutheBas. MeToasl ompeneneHus 3amaxa, BKyca U MyTHOCTH. M.,
Crangaprundopm, 18 c.
CanlluH 1.2.3685-21. 2021. 'urnennyeckue HOpMATUBEI U TpeOOBaHUs K 00eCMeueHUI0 OE30MacHOCTH
n(unn) 6e3BpeqHOCTH A1 YenoBeka (hakTopoB cpensl ooutanus. M., Muntoct Poccun, 988 c.
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