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Bouira Ha npoTSLKEHMM HECKOJIBKMX CTOJIETUI SIBIsIeTCs IaBHOI pekoit Poccun. Peka, 6epyias Hadano
Ha Banpaiickoii BO3BBIILLIECHHOCTH, TIepeceKkaeT Ha cBoeM nyTH B Kacnuiickoe Mope HECKOIbKO MPUPOTHO-
KJIMMaTUYeCKUX 30H: OT I03KHOM Taiitn 1o cyxux cremneit [Ipukacnuiickoit Hu3MeHHOCTH. [1o mociaenHuM
IaHHBIM B OacceiiHe peku pacrojaraercst 31% ruiolany MoCeBOB CeJIbCKOXO3SIMCTBEHHBIX KYIbTYD, 43%
OCHOBHBIX (DOHIOB KOHOMUWKU, MPOU3BOAUTCS ITOYTU MOJOBMHA BaJIOBOTO PETMOHAJIBHOTO MPOAYKTa
Poccumn. AHTporioreHHast Harpy3ka Ha peKy ¢ IIpUTOKaMU 1 X 6acceifHaMy 3HAYUTETbLHO TIPEBBIIIaeT Ha-
Ipy3Ky Ha apyrue KpyrnHbie peku Poccun. Hanbonbie o6beMbl 3arpsiI3HEHHBIX CTOYHBIX BOJ, IPUXOISITCS
Ha oo roponoB Mocksa, Camapa, Huzxknwmit Hosropon, Apocnasnb, CapaTtoB, Yda, Bonrorpan, bamax-
Ha, Tonpsartu, YapsHoBcK, Yepenoselr, Habepexxable YemHBI 1 Apyrue KpyImHbie Topoma. Bece T Hera-
TUBHBIE MPOIIECCHI MTPOUCXOIAT Ha (DOHE MPOUCXOMSIINX KIMMAaTUIECKX U3MEHEeHI. B cTaThe mpoaHa-
JIM3MPOBAHBI TaHHBIE TUIPOXMMUYECKOTr0o MOHUTOpUHTa PocruapomMera peuHbix Boj B 6acceitHe Boiru 3a
nepuon 2000—2021 rr. mo BogHbIM 00beKTaM U cyobekTam Denepanuu. HezaBrcumMo oT BOOIHOCTH rojia BO-
na npaktuyecku 70% cTBOPOB TMAPOXUMUYECKOTO MOHUTOPUHTA B 6acceiiHe Bojru cooTBETCTBYIOT Tpe-
TheMY KJIacCy KauecTBa — “3arpsi3HeHHas1” . UHTerpaibHas olleHKa KayecTBa Boj B OacceiiHe Bosru rmoka-
3BIBACT, UTO CUTYyaIHsI CYIIIECTBEHHO He M3MEHWIACH C KOHIIA TTPOIIIOTo BeKa. JITs yrydIeHUs 9KOJIOTH -
YeCKOIo COCTOsIHMsI OacceiiHa Boyrm HeoOXomuMo OCYIIECTBICHHE KOMILJIEKCa Mep II0 OXpaHe U
BOCITIPOM3BOJICTBY BOAHBIX PECYPCOB Ha BOAOCOOPHBIX IJIOIIAASX, PALIMOHAIM3ALIMS CUCTEM BOJIOITOJIbB30-
BaHMSI, COKpalleHue o6beMa 3a6opa cBexxei Bombl. CHIDKeHYE BOIOITOTPEOICHUS SIBISIETCS HEOOXOTUMBIM
YCJIIOBUEM COKpalleHUs1 00beMOB OTBOAMMBIX CTOYHBIX BOJI U, CJIEA0BATENbHO, KOJTMYECTBA 3aTPSI3HSIOIINX
BEILECTB, coAepXKaluuxcs B HUX. OaHOi 13 mpoo6ieM SIBJISETCS TO, YTO MOYTHU BCE BUIAbI BOAOITOJIb30BaHUS
HaHOCAT Bpell MPUPOTHOMY KaueCTBY OBEPXHOCTHBIX BOI, B TOM YKCIIe B 6acceitHe Bonru.

Karuesbvie cro6a: KaueCTBO pEYHBIX BOI, TMAPOXUMUIECKIIM MOHUTOPUHT, TIPUPOTHO-KIMMATUIECKHE 30-
HbI, aIMUHUCTPATUBHBIE TEPPUTOPUH

DOI: 10.31857/S2587556623060043, EDN: EEQTOY

BBEAEHUE

Cratbsl TOCBSIIAETCS OLIEHKE KayecTBa BOAbI pe-
K1 Boniru, ee MpUTOKOB ¥ BONOXPAHWJIUIIL TI0 XUMU-
YyecKUM nokazaressiM. B ocHoBHOM Borra siBisteTcs
PaBHUHHOM peKoii, 3a UCKITIOYESHHEM JIEBOOEPEKHBIX
MPUTOKOB, OEPYIINX HAYaI0 HA 3aMaJHbIX CKJIOHAX
VYpanbckux rop. Ha orpoMHOM MPOTSKEHUU OCHOB-
Horo pycia (3690 kM) peka IepecekaeT HECKOJIBKO
MPUPOTHO-KINMATAYECKUX 30H: IOXKHOM TaliTn, cMe-
IIAHHBIX U IIUPOKOJIUCTBEHHBIX JIECOB, YEPHO3EM-
HBIX CTeIel, a TAKXKE CyXHUX CTEIei U MOJYIyCTbIH-
HbIX TangmadToB. bosee 70% GacceitHa pacmooxe-
HO B JIECHOU 30HE U B NIPEATOPHOM U TOPHOM YaACTIX

Vpana!, roe u popMupyeTCs OCHOBHASI 4aCTh PEYHO-

1https://old.bigenc.ru/geography/text/ 1925622 (mata oGpare-
Hus 16.05.2023).

ro ctoka. UMeHHoO 3aech B 0acceliHe Bosiru Beimana-
eT caMoe OOJbIIoe KOoImuecTBO ocagkoB (600 u
6onee mm/ron). Ha tore Gacceitna Ha Ilpukacnuii-
CKOl HHM3MEHHOCTM OCaAKM CHIDKAIOTCI IO
200 MM/TOm, YTO MEHBIIIE, YeM MCHApSIeMOCTh. M1~
Hepaau3alys U MOHHBIN cocTaB aTMOC(HhEpPHBIX OCajl-
KOB TaK3Ke SIBJISIIOTCS. B 3HAYUTEIBHOI Mepe 30HaJIb-
HeiMu (Hukanopos, 2001). 3oHanbHA 1 MUHEpPaJIH-
3al1sI MECTHBIX BoJ, (Ta0J1. 1). 30HAIBHOCTh PEYHBIX
BOI, 0COOEHHO KPYIHEIX peK, MEHee BBIpaxkeHa M3-
3a BOIOOOMEHA MEXIY IIPUPOTHBIMI 30HAMU.

Bonbl B eCTeCTBEHHBIX YCIOBUSIX ACISTCS Ha OC-
HOBHBIC TPYIIBI C TIpeobiaagaHueM CIAeOYIOIINX

noHoB: 1) CI-u Na*; 2) SO~ u Na*; 3) SO, u Ca’';

4) SO?[ u HCO; u Ca?*; 5) HCO; u Ca™; 6) HCO; u
Na®. ITo noHHOMY cocTaBy B 6acceiiHe Boiru mpeo06-
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Ta6mmma 1. 3oHaJbHBIE TPUPOIHBIE TUAPOXUMUIECKUE XapaKTEPUCTUKU BOIT

MuHepanuzalus 1o 30HaM, MI/j1
Tun Box,
JiecHasl 30Ha JiecocTenHasi 30Ha CTeImHasi 30Ha
CKJIOHOBBIE 40—100 100—200 200—600
I[TouBeHHO-TPYHTOBEIC 50—200 250—450 300—1000

Hcemounuk: (Ckakanbekuii, 1995).

JlagaloT KapboHaTHble pedHble Boabl. CynbghaTHO-
XJIOPUAHbBIE TIOKAJIbHO BCTPEYAIOTCS B €€ HUXKHEM Te-
YEHUMU.

IlepBbie KapThl B OCHOBHOM €CTECTBEHHOM MUHE-
pajiu3allii PEeYHbIX BOJA B Pa3JIMYHBIX MPUPOIHBIX
30Hax ObuTM co3gaHbl O.A. AJIeKMHBIM (AJIEKWH,
1953; AnekuH, bpaxuukoa, 1964). [1o cymiecTsy,
3TO TEepBble KapThl KayecTBa MOBEPXHOCTHBIX BOI.
Hauunas ¢ 1960-x rofoB, B CBSI3U C YBEJIMYCHUEM
o0beMa CTOYHBIX BOJI, 3arPsIBHEHHOTO CTOKA C BOJO-
cOOpoOB, TIepepacIipeeicHueM CE30HHBIX OOBEMOB
BOJIBI B pe3yJibTaTe peryJupoBaHus cToka Boyru Bo-
JNOXpaHWJIMILAMU MTPOU3OIIUIN OOJIbIIINE U3MEHEHUS
KauyecTBa BOJIbl, B OCHOBHOM B CTOPOHY €TI0 yXyaAlle-
HUSI — BO3pOCJia MUHEpaIU3alusl, YBEIUUUIOCh CO-
Jiep>KaHue OMOreHOB, MUKPORJIEMEHTOB, B BOJIE TMO-
SIBUJTUCh KCEHOOUOTUKU.

B mocnegHue nmecsiTuieTHsi aHTPOIIOTEHHAs Ha-
rpy3Ka B 6acceitHe Boyru B 8 pa3 BhIIIIE, YeM B cpel-
HeM no Poccnu. 3neck pacnionaraercs 31% mutommanmu
IMOCEBOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp, 43% oc-
HOBHBIX (POHIOB 3KOHOMMKHU, TTPOUZBOIUTCS TTOUTHU

MOJIOBMHA BAaJIOBOTO PETMOHAIILHOIO NMpoaykra’. B
CBSI3U C YPE3MEPHOI Harpy3Koil Ha OKpYXKalollyro
cpely, OCYIIECTBJIEH LEeJblii Psil BOJOOXPAHHbIX Me-
ponpustuit. Cpenu Hux B 2014 1. B pamkax Haimo-
HaJIbHOTO CTpaTerM4yeckoro IpoekTa “BDkojorus”
OBLI pa3paboTaH ¢enepanbHBII MPoeKT “O3m0pOoB-
neHue Bonarn”. Yemex ocyliecTBISHUS 3TOTO U IPY-
T'UX MPOEKTOB yJyullleHUsI KauecTBa Boabl Boaru Bo
MHOTOM 3aBHUCHUT OT HAJTMYUS COOTBETCTBYIOIIE 10-
cToBepHOU MHpopmauuu. Joaroe BpeMs oHa Obla
snu3ogmyeckoif. CrucreMaTHdecKue MOHUTOPUHTO-
BbIc HaOJMIOMEeHUs B paMKax [ocymapcTBeHHOI Ha-
OJIIoJaTeNIbHOM CETHU CTaJIu IMPOBOAUTHCS CO BTOPOIt
MOJIOBUHBI MPOILLJIOTO BeKa.

NCXOOHBIE JAHHBIE
N METOAWKA PACYHETOB

HMcxomgHbIMU JAHHBIMU SIBJISIFOTCSI  PE3Y/IbTaThl
MOHUTOPHUHTOBBIX HAOIIOACHW IO ITyHKTaM, BXOIsI-
IIIAM B TOCYIAPCTBEHHYIO HAOJIOIaTEIIbHYIO CEeTh, 3a
nepuon 2000—2022 rr. DToT nepuomd ObLT BEIOpaH C
Y4EeTOM MOHUMAHUS TUAPOJIOTMYECKON U TUIPOXU-
MIYECKOi cuTyanmm B 6acceitHe Bonru no 2014 1. n

2 https://www.pnp.ru/social/volga-stanet-chishhe-v-tri-raza.ht-
ml (mata o6pameHust 12.04.2023).

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

aHaJM3a COOBITUI TTOCJIe Hayala peajiu3auuu dene-
panbHOro mpoekra “OsgoposieHue Bonrun”. g
STOM IIeIM UCTIONB30BANINCH CIIemyIole 6a3pl TaH-

HBIX: METEOPOJIOTMUECKUE?, TUAPOIOTMYecKre*, ru-
poxumuyeckue’, a Takxke locyaapcTBeHHbIE TOKJIa-

IObl IO BOIHBIM pecypcam® B 4acTU BOL03a00pOB U
CcOpPOCOB pa3HBIX BUIOB CTOYHBIX BoA. Bce maHHBIE U3
YKa3aHHBIX MCTOYHMKOB €XETrOgHO aHaJIM3NPYIOTCS
B O030pax COBpEeMEHHOTI'0 COCTOSIHUSI M 3arpsi3HEHUS
oKpyxarouieil cpenbl B Poccuiickoit @enepanuu, a
Takke B “TeHOeHIIMIX W OWHAMHMKE 3arpsi3HEHUMN
okpyxarouieii cpenbl B Poccuiickoii @enepauun’”,
KOTOPBIC €XErOIHO pa3MellalTcs Ha caiite MHCcTH-
TyTa III00aTbHOIO KJIMMAaTa W SKOJIOTUM UMEHU aKa-

nemuka 0.A. Uspasna (MT'KD)? u pa3 B 1ecATh JIET
MMyOJIMKYIOTCS B IeYaTHOM BUJIE.

CucremMa KOMIUIEKCHOTO MOHUTOPUHTA 3arpsi3-
HEHUsI OKpYXalollleil cpelbl CTajlla CKJIaIbIBaThCs B
ctpaHe B 1960-¢ rogel XX B. Ha 6a3e TeppUTOPUATb-
HBIX TTOApa3aeeHui 1 HaydHBIX THCTUTYTOB TI0 Cpe-
JlaM TI07 pyKOBOACTBOM pyKoBoauTesist Pocruapome-
Ta 0.A. U3pasns [(U3pasinb, 1984); cMm. Takxke (TeH-
menuuu ..., 2007, 2013, 2017) nHa caiite http://
www.igce.ru/performance/publishing/reports/]. B
1980-e roabl OHA MpUHSsIA cienytolurii Bua (puc. 1).

Cucrema TIEepMaHEHTHBIX TOKYMEHTOB, perJja-
MEHTHUPYIOIIMX Ka4eCTBO IIOBEPXHOCTHLIX BOJ, ObLIa
BCTPOEHA B OOIIYIO CUCTEMY JOKYMEHTOB KOMITJIEKC-
HBIX HAOJIIOACHUWI, YTO MO3BOJISICT aHAIM3UPOBATh
CUTYalMIO C YYETOM IIPUPOIHBIX Y aHTPOIOIEHHBIX
(daKTOpOB.

B HacTosiiee BpeMsi rugpoJiorniyeckasi ceTb Ha-
omoneHmit B 6acceitie Bonrn HacYMTHIBaeT mopsiaka
600 nmoctoB (I'ocymapcTBeHHBbI ..., 2022). Tuapoxu-
MuyecKasi ceTb HabmoaeHuit PocruapoMeTa Hacuum-
TeiBaeT 407 MyHKTOB, 596 cTBOpOB Ha 240 0GBEKTaX.

3 Exeronmbie JIOKJIa[IbI o COCTOSTHUU KJIMMara.
http://www.igce.ru/climatechange/reports (1ata oOpalleHMs
15.04.2023).

4 Pecypchl TOBEPXHOCTHBIX 1 TTOA3EMHBIX BOJ, MX HCIIONb30Ba-
HUEe M KadecTBO. ExxeromHoe msmanwme. http://www.hydrolo-
gy.ru/ru/izdaniya_ggi New (maTta o6parieHus 15.04.2023).
KauectBo moBepxHOCTHBIX Bon P®. ExxeromHoe wuzmaHue.
https://gidrohim.com/node/44 (nata o6pamieHus 15.04.2023).

6 https://voda.gov.ru/regulatory/gosudarstvennye-doklady/ (ma-
Ta obpameHust 15.04.2023).

7 http://www.igce.ru/performance/publishing/reports/ (nata 06-
pameHus 15.04.2023).
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ITyHKTBI pa3mesieHbl Ha YeThIPE KaTeTOpUH, C pa3HbI-
MU peXrnMaMHi HaOJONeHWI U KOJIWYECTBOM OITpe-
TEISIEMBIX XUMUYECKUX BEIIECTB C TAKUM PACYETOM,
YTOOBI BBISIBUTH HanboJiee CyIIeCTBEHHBIE U3MEHEe-
HUS B KQUECTBE BOMBI, KOTOPbIE OCOOEHHO MPOSIBIS-
IOTCSI TIPU COIOCTABJICHWM MaHHBIX Ha (POHOBBIX
ctBopax (=500 M Bblllle ropoaa WX MpomysJia) U
KOHTpOJIbHBIX cTBopax (500—1000 M HuXe mocnen-
Hero copoca CTOUHbIX Bom). POHOBbIE U KOHTPOJIb-
HbI€ CTBODPHI OBLIU 3aJI0KEHBI C 1IEJbI0 BBISIBJICHUS
VICTOYHUKOB 3arpsI3HCHUSI, B TOM YHCJIE TTPOMBIIII-
JICHHOTO M KOMMYHAJIBHOTO TIPOMCXOXIeHUS (KCe-
HOOMOTHUKM ), IJIsI MOBBIILIEHUS 3 HEKTUBHOCTU BCEX
BUIOB BO3IYIITHON M BOTHOM OUYMCTKU. DTO OCOOEH-
HO BaXKHO, TTOCKOJIBKY MPaKTUIECKH BCE BO3MOKHBIE
BUJIBI UCITOTE30BAHUST BOTHBIX PECYpPCOB HETaTMBHO
CKa3bIBAIOTCS Ha KayecTBE BOI, B TOM YHCIIe B Gac-
ceiine Bonru.

ITocie mabopaTopHBIX aHAIM30B IO SAMHBIM Me-
ToOUKaM B [MIPOXUMHYECKOM WHCTUTYTE IIPOBO-
JIUTCS paHXXUPOBaHME MO KJaccaM KayecTBa 3arpsi3-
HEHHOCTH BOJIbI — YCJIOBHOE pa3fe/ieHUe BCero aua-
ra3oHa CcOCTaBa M CBOMCTB IPUPONHOM BOIbI B
YCJIOBUSIX aHTPOIIOTEHHOTO BO3ACHCTBUS HA pa3iuy-
Hble WHTEpBajbl C MOCTENIEHHBIM IIEPEXOJOM OT
“YCIOBHO YMCTOM” A0 “3KCTpEMabHO TPSIZHOM” TI0
BeJIMUYMHAM KOMOWMHATOPHOIO WMHAEKCa 3arpsi3HeH-
HOCTHU BOJIBI C YYETOM Psiia JOITOJTHUTETbHBIX (PaKTO-
poB. B maHHOI1 paboTe MCHONL30BaHbI CIIEIYIOIINE
KJIaCCHI KayeCcTBa BOABL: 1 KJIacC — YCIIOBHO YHMCTasl;
2 Xjacc — ciabo 3arpsi3HeHHasI; 3 KJjlacc — 3arps3-
HeHHasl; 4 Kj1acc — Ipsi3Hast; 5 Kiacc — 3KCTpeMallbHO

rps3Has®. B oLleHKy Kj1acca KauecTBa BXOIAT TAKUE
nokazarenu, Kak B3 (BeICOKO€ 3arpsi3HeHUE OBEPX-
HOCTHBIX BOJI — YPOBEHb 3arpsi3HEeHUsI, TIPEBHIIIAIO-
muit [TIK B 3—5 pa3 ging BemiectB 1 1 2 KJ1acCcoB
omnacHocTtH, B 10—50 pa3 mi1s BelecTB 3 U 4 KJ1accos,
B 30—50 pa3 aj1s1 HepTeNMpPOaYKTOB, (DEHOJIOB, MIOHOB
MapraHiia, MeIu 1 xeJje3a), DB3 (akcTpeManibHO BhI-
COKOE€ 3arpsi3HeHHe MOBEPXHOCTHBIX BOI — YPOBEHb
3arpsizHeHus, ipesbimatomuii [IJIK B 5 u 6onee pas
1 BemecTs 1 1 2 Kj1accoB ortacHOCTU U B 50 1 6oJiee
pa3 It BemecTB 3 1 4 KI1accoB), K KOTOPBIM 4acToO
IIPUBOISAT aBapUifHbIC cuTyaluu. YpoBHu B3 n1 OB3
IMOBEPXHOCTHBIX BOJ OIIEpaTUBHO ITOCTYIIAIOT Ha Cep-
Bepbl UT'’KD 1 nepenatoTcst B KOHTPOIMPYIOIINE MH-
CTaHLIMM, a TAaKK€ B BUIE OTAECIHLHOro MHGpOpMaI-
OHHOTO pecypca pa3MelIaloTcs B exxerogHbix O030-

pax’. @ukcupyemMoe CHIKeHMe ciydaes B3 u DB3 B
GacceliHe Boiru cBsi3aHO ¢ TeM, UTO 13 COCTaBa_3a-
TPSAZHSIONINX BelllecTB mo ykasaHuio MIIP P® u
Pocrugpomera ObUIM MCKIIIOUEHBI B3BEIIIEHHBIE Be-

8 P/1 52.24.643-2002. MeTon KOMIUIEKCHOM OLIEHKM CTENEHU 3a-
IPSI3HEHHOCTH MOBEPXHOCTHBIX BOJ MO TMIAPOXUMHUYECKUM MO~
KaszaresisM. Mertonuueckue ykazanus. CI16.: TunpomeTreouns-
mat, 2002. 50 c.

9 http://www.igce.ru/performance/publishing/reports/ (nata 06-
pameHus 15.04.2023).
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Puc. 1. MHdopMalMoHHbIe MOTOKA TAHHBIX MOHUTO-
pVIHTa 3arpsI3HEHMS OKpYyXKaloleii cpenbl Pocruapomera.

IIIECTBa, HECMOTPS Ha TO, YTO B CTpaHE CTAaHIAPTOM
KadyecTBa BOIBI SIBJSIOTCS PLIOOXO3SMCTBEHHBIE
MK (ITAK p/x), B ToM 4uciie B3BEIICHHBIX Be-
IIECTB.

B manHoIi paboTe paccMaTpuBaIOTCS TUAPOJIOTH -
yecKre U TUIPOXUMUYECKHUE CPEIHEroI0BhIe XapakK-
TepUCTUKHU Boakl bacceiitHa Bonru 3a 2000—2022 rr. B
pacyeT NPUHUMAINCh HAONIOACHHbIC OAHHBLIC U3
yYKa3aHHBIX BBIIIIE KMCTOYHMKOB. McIiojib3oBanuch
KJIaCCMYECKHME CTaTUCTU4YecKue MeToabl. C 1Ielblo
y4yeTa JaHHBIX MOHUTOPUHTA IIpU pealnu3aliii KO-
JIOTUYECKOM ITOJTUTUKM CTPAHBI TPEOYIOTCS JaTbHEH -
IIMe TUIaHBI He TOJIbKO B 00J1aCTU pa3BUTUSI MHCTPY-
MEHTaJILHOTO aHa/In3a, HO U B COBEPILIEHCTBOBAHUM
METOJIOB MHTEerpalui JaHHBIX MOHUTOPUHTA. B Ka-
yecTBe MpUMEpPa MOXHO IPUBECTU PabOTy aBTOPOB
CTaThbM 110 CO3IAaHUIO AT/Iaca BOTHBIX PECYPCOB U UX
KauecTBa IO JaHHBIM MOHUTOpMHra Pocrumpomerta
(YepHoraeBa u ap., 2019, 2021a, 20216). ITockoabKy
B CcTaThe peub uaeT o Boire, mpuBeaeM TOJBKO MPU-
Mep 110 ITpuBoKCcKOoMy (denepaabHOMY OKPYTy (ca-
MOMY KpPYITHOMY B 6acceifHe peKH, IIOIaab KOTOPO-
ro coctasasier 1037 km?). KoMmIulekT MaTepuasnos
OBLI ITOATOTOBJIEH Ha O0a3e reonH(GOPMALIMOHHO CH-
cremMbl QuantumGIS. Busyanusanus maHHBIX MpO-
BOJMIACH IO METOIMKE PAaHXXMUPOBAaHUS TaHHEIX (10
5-tu G6aypbHOI mKase). Kaxmoit rpymme paHxXupo-
BaHHBIX JaHHBIX ObLI 3aJiaH OINpPEACJICHHbI MHTEP-
BaJ 1 1BeT (puc. 2).
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Puc. 2. Pe%ypcm PEYHOrO CTOKA U X Ka4ECTBO B 3(:y61>c-:KTax TTpusomxkckoro ®O: (1) cpenHre MHOTOJIETHYE 3HAYCHUST PEYHOTO
CTOKa,3KM /ron; (2) peuHoit ctok B 2019 1., kM’ /rox; (3) cOpochl 3arpsi3HEHHBIX CTOYHBIX BOJ B BOAHbIE 00beKThl B 2019 1.,
MJIH M”/Tof; (4) HauboJjiee 3arpsi3HEHHbIE CTBOPbI Ha TMPECHOBOMHBIX 0ObekTax B 2019 r., %. Lludpsl Ha KapTocxemax

OTpaxarT paHI' pEruoHa I1o Ka>kaoMy IrmoxkasaTesito.

PE3YJIBTATBI UCCIIEAOBAHHUA

Kak u3BecTHO, Ha (POPMUPOBAHUE XUMUYECKOTO
COCTaBa IMOBEPXHOCTHBIX BOI 3HAYUTEIBHOE BIIUSI-
HUE 0Ka3bIBalOT BOIHOCTh I'ofa 1 €€ Ce30HHOe pac-
npeneneHue. Ecau BoOOHOCTh rojga KOppeasLuOHHO
CBsI3aHa C KOJIMYECTBOM OCAJKOB, BBINMAJalOIINX B
bacceitHe Bosru, XoTs1 U He Bcera TECHO, TO CE30H-
HOe pacripeie/ieHre BOOHOCTHU B 1IEJIOM IO OacceiHy
3aBUCUT OT 3aperyJupOBaHHOCTH CTOKa KacKaaoM
Bonoxpanunuil. Ha puc. 3 npencraBiaeHbl rpaduku
atMocdepHbIX 0CaaKkoB U cToka Bojru 3a paccmar-
puBaemblii mepuon BpeMeHM. Ilpu yepemoBaHUU
MHOTOBOJIHBIX M MaJIOBOIHBIX JIET OTYETIMBO IIPO-
CJIeKMBAETCS TPEeHI CHUXKEHMS KaK OCaaKoB, TaK U
ctoka Bonru. HecMoTpst Ha mpoposrKaromieecs I1o-

MN3BECTHA PAH. CEPUA TEOTPAOUYECKAA

TeIUIeHWe KJIMMaTa, IMpUpOIHas 30HAIBHOCTh B BBI-
MafeHuu aTMochepHbIX OCAAKOB HE M3MEHWIACH.
IMo-nipexxHemy Gosbliast YacTh cToka Boiaru opmu-
pyeTcs B JIECHOU 30He, B ropax 1 IMPearopbsx Ypaia,
a MaKCHUMaJbHbIe 3HAYEHUsI OCATKOB U CTOKA HabJII0-
JatoTcsl B BepxoBbsix KaMbl 1 B ee mputokax, o6epy-
IMUX HavYaJlo Ha 3aIllafHOM CKJIOHE YpaJbCKUX TOp
(bapouh, 2021).

B ycioBusix 3aperyinmpoBaHHOCTU cToKa Boiro-
AxTyOMHCKas ToiiMa U nejibTa Bonru oOBogHSIIOTCS
copocamu n3 Boarorpaackoro BOIoOXpaHWJIMIIA.

Ha BomHOCTh 1 KauecTBO BoAbl Bonru BimsieT poct
TeMIIepaTyphl BO3oyxa B ITocienHue rogel. Haunbonee
GBLICTPO OH TIpoyicxoau B rtiepuon 1991—2000 rr., koraa
OHa noBbIcuIach 6osiee yeMm Ha 1°C. B rmociienHue ro-
Ne 6
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IBI POCT TEMIIEPATYPhl MEHEe 3aMeTeH, XOTsI HabJTIo-
JaeTcs MpakTU4ecKu Bo Bce ce30HHBI (IIpobieMsr ...,
2021). Ilpu TpeHae cHuXeHUs1 cToka Boaru (r/m
c. B. JIeGsxpe) u GoJbilioM 3a00pe BOIBI HAa OpOIIie-
HUE YBEeJIMYUBAIOTCS TTOTEPU BOIBI HA UCITApEeHUE U
CHIXaeTcs 06beM BO3BpaTHBIX Boxd (demwum, 2016).
Bce 310 mpuBOIUT K 0OMEICHUIO psiia PyKaBOB AC/b-
Thl Bojrn, ocobeHHO B €e BOCTOYHOIT yacTu, Iaae-
Hu10 ypoBH CeBepHoro Kacnug (Hapsioy ¢ IpyruMu
¢dakropamu). OmHAKO aHAIM3 3TOI IPOOJIEMBI HE
BXOIWJI B 3a71a4y HACTOSIIIECH pabOTHI.

AHaM3 MaHHBIX PEXWMHBIX HaOMomeHWi Ha
Bosre mokasbeIiBaeT He TOJIBKO MEXTOJOBYIO Bapua-
0eJIbHOCTh KauecTBa BOJbI, HO U TMPOCTPAHCTBEH-
HYIO, CBSI3aHHYIO C U3MEHSIOLIEHCSl aHTPOIIOT€HHO
Harpy3kol B IIMPOTHOM M MEPUIMOHAJIBHOM Ha-
npaiaeHusx (puc. 4). Ha pucyHke rnmokasaHbl OCHOB-
HBIE CTBOPHI 13 TeX, IT0 KOTOPHIM ITPOBOIUTCS TIOTHAST
rporpamMma HaOIOEHUIN MO OOJBbIIOMY KOJIWYECTBY
MIPUPOTHBIX, IPUPOTHO-aHTPOIIOTEHHBIX XUMNYECKIX
TToKa3aresieif, B TOM Yrciie 1 KCeHOOMOTHUKOB.

O0OBbeM CTAaThH HE TTO3BOJISIET MPUBECTU KapTOCXe-
MBI 32 BECh PACCMOTPEHHbII MEPUO, HO U TaK OYe-
BUJHO, YTO CYILIECTBYET IPOCTPAHCTBEHHO-BPEMEH-
Hasl Bapualys KJIacCOB KauyeCTBa MO BOAHBIM OOBbEK-
TaM bacceiHa.

B TeyeHmne MHOTOJIETHETO TIeprona HaOIoneHU
B Borre, ee mpuTokax m BogoxpaHUIHIIAX Ipeobia-
JlaJii CTBOPBI ¢ “3arpsi3HeHHOI” (3 KJlacc KauyecTBa)
BOJIOIA. DTa CUTYaIUsI CIIOKMIIACH ellle B KOHIIE TTPO-
IIJJOTO BekKa. MeXTOomoBble BapWallMi Ha Pa3HBIX
CTBOpax CBA3aHbI C NEpEXoJaMU OAHMUX M TEX XK€
CTBOPOB IO Ka4yeCTBY BOIBI TO B CTOPOHY VITydIlle-
HUs, TO YXYOIICHWS, M3MEHSSICHh TPaKTUIECKU Ha
OIMH KJlacc KauecTBa (TabJ. 2).

Kak BunmHo u3 puc. 5, B reuenue 2010—2021 rr. xo-
JIMYECTBO CTBOPOB C “3arpsi3HeHHOI” Bomoil 3-ro
KJIacca KauyecTBa BapbupoBajio oT 58.5% B 2010 mo
67.2% B 2021 1. B 2021 1. KOIMYECTBO CTBOPOB C Ka-
YeCTBOM BOIBI 3 U 4 KJTacCOB cOCTaBUIO 95% OT ux
o6miero uncna (B 2010 . — 99.1%). YBenuueHue Ko-
JINYECTBA CTBOPOB C KAYECTBOM BOJHI 3 Kjlacca Ipo-
KWCXOAWJIO 3a CUET Tepexoaa KauecTBa BOJIbl OMHUX U
TeX ke CTBOPOB B 4 vu 2 Ki1acc. OgHaKoO aHaJIN3 CBU-
JIeTeJIbCTBYET, UTO (hOpMATU30BAHHBIN TPEHI HE MO-
KasplBaeT peajbHOM CUTyalluu Kaxmoro roaa. s
OPUHATHUSI TIPEBEHTUBHBIX Mep HYXEH IIPOTHO3 U
aHaJIN3 KaXI0ro KOHKPETHOTO roja.

Heob6xonuMo oTMeTUTh, UTO MPaKTUUECKU U3 TO-
Jla B TOJI BO Bcex cyobekTax PD, Bxoasiux B 6acceitH
Bosiru, HaGmomalTCs CTBOPHI C  “3KCTPEMaIbHO
rpsi3HoOi” Bomoit. Ilpexne BCEro 3ToO OTHOCUTCS K
Mockosckoit, Hikeroponuckoii, AcTpaxaHCKOI 00-
nactam. KonuuectBo ciydaeB B3 u OB3 npakTuye-
CKM He CHUXKaeTcs (puc. 6).

IToBepxHOCTHBIE BOMbI OacceiiHa Boaru nCbIThI-
BalOT aHTPONOIeHHYIO HArpy3Ky pa3HOTO MacluTaba.
3arpsisHeHUe OacceifHa CBsSI3aHO C IIOCTYILJIEHUEM

MN3BECTUA PAH. CEPUS TEOTPAOUYECKAA

879
W, xm®/ron Ocangku, MM
350 - 100
300 T 28
250 140
200 4120
150 —0 0
100 150
30 1—60
NS N Y S I N S I [ N O | _8

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

= Peunoii cTok, Km?/r Cp. 3Hau., KM3/r =il OcanKi, MM JIuHus TpeHaa cToKa JIMHMS TPEHIA 0CAIKOB

Puc. 3. Bongabie pecypchl 6acceitHa Bonru n atmocdep-
HbIE OCAIKU.

CTOYHBIX BOJI IPOMBINUICHHBIX NPEeINIpUsITAIl, MHO-
TOYMCJIEHHBIX CEIbCKOXO3SIMCTBEHHBIX OOBEKTOB U
KaHaJIU3allMOHHBIX CHCTEM HACEJICHHBIX ITyHKTOB.
HanGosnpie o0beMBbl 3arpsi3HEHHBIX CTOYHBIX BOJI
MPUXOIITCS Ha OO0 ToponoB Mocksa, Camapa, Hik-
Huii Hosropon, fApocnasib, CaparoB, Yda, Bonro-
rpan, bamaxna, Tombarru, YiesiHOBcK, Yepemosel,
Hab6epesxnabie YeaHs! 1 ap. 3HAYMUTETBHOE KOJIMYECTBO
3arpsI3HSIIONIMX BEIIECTB TocTynaeT B Boury ¢ Bomoit
Oxu (Bognsre ..., 2008; Hukanopos, 2001; O630p ...,
2022).

KputuueckuMu BeliecTBamMu, BIAUSIOIIUMU Ha
KauecTBO BoJbl OacceiitHa Bosiru B pasHbie roabl U B
pa3HbIX CTBOPax, B TEUEHWE MHOTOJIETHETO Mepuoa
SIBJSIOTCS opraHudeckue BemectBa 1o XIIK wu
BIIKs, HUTPUTHBINA U HATPATHBIA a30T, COEAUHEHUS
Meau, Xejesa, 1IMHKa, MapraHiia, aJlJlOMUHUSI, MO-

Tao6iuna 2. PacnpeneneHue Koju4yecTBa CTBOPOB B Oac-
ceitne Bonru, %

. CTBOpBI MO KJIaccaM KauyecTBa BOMbI

e 1-i1 knacc | 2-ii kiacc | 3-i kiace |4-i Kiacc | 5-ii Kiacc
2010 — 0.9 58.5 40.6 —
2011 0.17 2.49 57.6 39.21 0.53
2012 — 2.84 53.4 42.88 0.88
2013 0.18 3.73 54 41.55 0.54
2014 0.36 5.54 62.2 31.2 0.7
2015 0.17 2.65 58.9 37.76 0.52
2016 - 3.51 62.2 33.59 0.7
2017 0.53 3.31 61.5 34.14 0.52
2018 0.17 3.28 68.3 27.9 0.35
2019 0.2 4.5 71.2 23.1 1
2020 0.3 34 70.8 24.1 1.4
2021 — 4.2 67.2 27.8 0.8

TOM 87

Hcemounur: KayectBo moBepxHOCTHBIX Bon, P®M. ExeronHoe usna-
Hue. https://gidrohim.com/node/44 (nata obpareHust 15.04.2023).
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Puc. 4. KomriekcHast olleHKa KauecTBa MOBEPXHOCTHBIX BOM B 6acceiiHe Boaru ot TBepu no Actpaxanu B 2010 u 2021 1.
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Puc. 5. PacrnipeneneHue konmvecTBa CTBOPOB B OacceiiHe
Boaru mo kimaccam kadectBa Bombl 3a Tiepuon 2010—
2021 rr., %.

JnbaeHa, HedTenpoayKThl, MHOTAA (peHoJibl, hop-
MaJibJeru, IecTuBaJeHTHBIN XpoM, (dochop doc-
darToB u ap.

OBCYXIEHHWE PE3VIBTATOB

K HacrosiiieMy BpeMeHU HaKOIMUJIOCh OTPOMHOE
KOJIMYECTBO HAYYHBIX MyOIUKAUA 1 MOHOTpaduii,
MOCBSIIIIEHHBIX Te09KOJIOTHYECKUM TTpobiieMam Bo-
I'Y, B KOTOPBIX YaCTO MPUBOAATCS MPOTUBOPEUYMBHIE
OLICHKM. YK€ HECKOJIbKO JICT OCYILIECTBISICTCS pabo-
Ta mo Ipoekty “Os3moposieHue Bomrun”. OmHako
MMPOTUBOPEUUS B METOIUKAX U OLIEHKAX COXPAHSIIOT-
cd, 1 Oosice WM MeHee OOBCKTUBHBLINM aHAJIU3 pe-
3yJbTATOB MHOTOUYMCJIIEHHBIX HAay4YHBIX pa3paboOTOK
Ilo cux 1op He nipoBedeH (Boanele ..., 2008; Tocynap-
CTBEHHBIH ..., 2022; Hemun, 2016; JuddysHoe ...,
2020; 3arpsizusromue ..., 2017; Koporaes, 2012;
IIpoGnewmsi ..., 2021; DkcTpemalnbHbIe ..., 2010).

CrnengyeT OTMETUTD, UYTO IIPaKTUYECKM BO BCEX Ha-
YYHBIX MTyOJUKALIUSIX OTMEYAeTCsl, YTO Ka4eCTBO MO-
BEPXHOCTHBIX BOA B OacceitHe Boiru coxpansiercs
HEYIOBJIECTBOPUTEIILHBIM. ABTOPBI OTMEYAIOT pa3HbIe
OPUYUHBI CIOXUBIIEHCS cuTyaluuu. TeM He MEHee
MOXHO C YBEPEHHOCTBIO YTBEpPXKIaTh, YTO B KOM-
TUIEKCE OHW OJHM M Te€ Xe: BbIpaboTKa pecypcoB
OUYMCTHBIX COOPYXKEHUI1, HEKOHTPOJIUPYEMbI nud-
(y3HBII CTOK, IIPEXKIE BCETO C CEIbCKOXO3SIMCTBEH-
HBIX YTOOU 1 CEJIMTEOHBIX TEPPUTOPUIA.

Peanuzanus ¢enepanbHoro npoekra Oblia pac-
cmotpeHa B aBrycte 2017 1. Ha [Ipe3unuyme CoBeTta
npu Ipe3unenre Poccuiickoit @enepanyu 1o crpa-
TeTMYECKOMY Pa3BUTHUIO U MPUOPUTETHBIM MPOCK-
TaM. B pesynbTaTe ObLT yTBEPKAECH ITACIIOPT IIPUOPHU-
TeTHOTO TIpoekTa “CoxpaHeHUe U MpeaoTBpalleHne

3arpsi3HeHus peku Bosra”!0.

ABTOpr CTaTbM CYHUTAIOT YMECTHBIM ITPOLUTUPO-
BaTb OCHOBHYIO II€JIb ITPOCKTA — YJIYYIIUTb 9KOJIOTHU-
YCCKYIO CUTyall1io B OacceiiHe p. Bonru 3a cuert co-

10http://government.ru/projects/selection/670/29362/ (mara o06-
pamenus 17.04.2023).
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Puc. 6. KomnuecTBO ciiydaeB BEICOKOTO 1 9KCTPEMaJIbHO
BBICOKOrO 3arpsi3HeHust B OacceitHe Boaru (B 2020—
2021 rr. — 6e3 yyeTa B3BEILICHHBIX BEIIIECTB).

KpalleHust He MeHee yeM Ha 80% o6bema cOpocoB 3a-
IPSI3BHEHHBIX CTOYHBIX BOJ B BOJHBIE OOBEKTHI
Boikxckoro 6acceiiHa 1 MepOIPUITUIL TTO 03I0POB-
nennto Boiro-AxtyonmHckoi moitMbl. Cpok peann3a-
1 npoekta — ¢ 30 aBrycra 2017 mo konua 2025 r.
IMpenycmatpuBanioch, 4TO peau3anusl IIPUOPUTET-
HOTO TMPOEKTa MO3BOJUT COKPATUTh ITOJIO 3arpsi3-
HEHHBIX CTOYHBIX BOJ OT OOIIEro o0beMa CTOYHBIX
Box g0 10% B 2025 r. 3a cyeT NpUMEHEHUST HAWTyd-
IIUX JOCTYITHBIX TEXHOJOTUM UX OYUCTKU.

B pamMkax peanusauuu IpoeKTa MPeACcTOsIO NH-
BEHTAPU3UPOBATh OOBEKTHI, KOTOPBIE OKa3bIBAIOT
HEraTMBHOE BO3IEMCTBIE HAa BOOHBIE OOBEKTHI, OXBa-
TUTh aBTOMAaTU3MPOBAHHBIMHU CUCTEMaMU U Jlabopa-
TOPUSIMHU KOHTPOJIb 32 COCTABOM, O0OBEMOM MJIM Mac-
COi CTOYHBIX BOI He MeHee 30% Takux OOBEKTOB B
2018 u 100% B 2025 r.

Peanuzaiys mpuopuUTETHOTO MPOEKTA OCYIIECTRIISI-
€TCs Yepe3 perMOHAIBHBIC TTPOEKTHI TTI0 COXPAaHESHUIO 1

[IPENOTBPAILEHUIO 3arpsa3HeHys p. Bonru!!,

OnHako B pe3y/ibTaTe IapJaaMeHTCKUX CIIYIIaHUi
6 mapra 2023 1. OBUIO IIPUHATO PELIEHUE IIPOIIUTD
MPOEKT ellle Ha msITh aeT — ¢ 2025 go 2030 . B paMKax
€IMHOTO IIPOEKTa 0300POBJIeHMs peK 1 03ep Poccum.
ITopyyeHue o ero moaroroBke nan Ilpesunent P®D
B.B. Ilytun B Ilocnanum xk ®PenepaibHOMY cobpa-
Huro 21.02.2023 1. [IpepnoxxeHus, Mpo3ByYaBIIne Ha
MapjaMeHTCKUX CIyIIaHUsIX, BOMIYT B peKOMEHIa-
muu IIpaBuTenbcTBY, mapjiaMeHTy, permoHaMm. Ha-
npuMep, [1paBUTENbCTBY IPEMIOKWIN HOAYMAaTh 00
YCUJIEHUN OTBETCTBEHHOCTH 3a 3arpsiI3HEHUE BOIbI
MpoayKTaMu HedTenoobrur, pa3padboTaTb CHUCTEMY
JIBTOT JJIS1 POCCUMCKUX IPOM3BOIUTEIICH 1 IIPU MOATO-
TOBKE HOBOTO ITPOEKTa 3KOJIOTMYECKOTO O300POBICHUSI

peK MPEAYCMOTPETh MOIbEM 3aTOHYBLLUX CYI0B 2.

PekoHCTpYKIIUSI U CTPOUTEIBCTBO HOBBIX OYUCT-
HBIX COOpPYKEHUM Ha CYIIeCTBYIOIIMX 3aBOAaX, pac-
YHUCTKA pycell ¥ TTONbEeM 3aTOHYBIINX CYIOB TOJKHBI

11http://government.ru/projects/selection/670/ (mata obpaiie-
Hus 18.04.2023).

12https://www.pnp.ru/social/volga—stanet—chjshhe—v—tri—raza.html
(mata oopareHus 23.04.2023).
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MIPUBECTU K YJIYUIICHWIO KadeCTBa MOBEPXHOCTHBIX
Bon B OacceifHe Bonru. OgHako He cieayeT 3a0bl-
BaTh, YTO CYIIECTBYeT HEKOHTPOJIUPYEMBII CTOK C
CEITbCKOXO3STMCTBEHHBIX YTOOWA, CEIUTEOHBIX Tep-
puTopuii 1 peaepanbHBIX Tpacc.

CuuTtaeM HEOOXOAMMBIM OCTAHOBUTHCS Ha CIedy-
fo1ieM Borpoce. Beenenue B 1992 . B PD miatel 3a
MpEeBBIIIIECHUE HOPMATUBOB AOIYCTUMOrO cbpoca 3a-
IPSI3HSIONIMX BEIECTB B BOAHbIE OOBEKThI, paCCUM-
TaHHBIX Ha ocHOBe HopMaTuBOB I1JIK p/x, mpuseno
K TOMY, UTO OXpaHa BOIHOTO OOBEKTa OT 3arpsi3He-
HUS IpeBpaTUIach TOJILKO B HEOOXOAMMOCTh COOJTIO-
JIEHUSI B BOJIE BOJIHBIX 00beKTOB HOopMaTuBOB ITJIK
p/X, 3HaUEHMs MoKa3aTeseil KOTOPbIX YCTaHOBJIEHbI
0e3 yueTa IMpUPOIHBIX OCOOEHHOCTE I BOTHBIX 00BEK-
TOB, OCOOEHHOCTEN pexXuma 3aperyJiupoBaHus ped-
HBIX CHCTEeM, TEXHOT€HHOI Harpy3ku Ha BOIHbIE
00beKThl. BMecTe ¢ TeM OTCyTCTBYeT MH(MOpMaIus,
MOATBEPKAAOIIAs YIydllleHUe KauyecTBa BOMIbI U CO-
CTOSTHUE BOTHBIX OOBEKTOB IPU COOTIONECHUN ACHCTBY-
IOIIMX PHIOOXO351ICTBEHHBIX HOPMATHMBOB KaU€CTBA BO-
JIbl U YCTAaHOBJIEHHBIX HA UX OCHOBE HOPMATUBOB JOITY-
ctuMoro cobpoca. [l OOJNBIIMHCTBA — OTpaciei
npoMbinuieHHocTn coomonenue ITJIK p/x cramo He-
BO3MOXKHBIM 0€3 TIPUMEHEHUSI JOPOTOCTOSIINX OYUCT-
HbBIX COOPYXXKEHUI, COCTABJISIIOIINUX OKOJIO TPETU CTOU-
MOCTHU BCEro MpOMIPEINPUSITUSI U HE obecreyrBato-
ILIUX BBITTOJIHEHUE YCTAHOBJIEHHBIX TPEOOBAHUMA.

DdenepanbHblii 3akoH oT 21.07.2014 Ne 219-D3 «O
BHeceHUM u3McHeHMid B PenepanbHbIil 3akoH “00
OxXpaHe OKpyKalollei cpeabl” U OTAEIbHbIE 3aKOHO-
JatelibHbIe aKThl Poccuiickoit Denepanum» onpene-
JIUJT Tiepexold MPOMBIIIIEHHOCTU Ha TEXHOJOrn4ye-
CKO€ HOpPMUPOBAHME HA OCHOBE HAMJTYYIIIMX JOCTYII -
HBIX TEXHOJOTUM, U3MEHWJI CHUCTEMY BblIa4M
pa3pelleHu Ha MpaBoO IMOJE30BaHUS BOIHBIM O0b-
€KTOM M pa3pelleH’il Ha cOpOoC 3arpsI3HSIOIINX Be-
ILIECTB, HO HE U3MEHMJI TpeboBaHUi1 BogHoro koaex-
ca P® B o61acTtu peryanupoBaHUs BO3NEHCTBUS XO-
3ACTBEHHOU W WHOW JEITEIbHOCTM Ha BOIHbIC
00BekTHI. Ilepexon Ha TEXHOJIOTMYECKOEe HOPMUPO-
BaHME HaIlpaBJIEH Ha TOCTUKMMBbIA YPOBEHb OUNCT -
KU 3arpsSI3HEHHBIX CTOYHBIX BOJ, B TO e BpeMsI B CO-
oTBeTCcTBUM ¢ DefepabHBIM 3aKOHOM OT 10 ssHBaps
2002 roga Ne 7-P3 “O06 oxpaHe oKpyxXxarolleii cpeabl”
OCHOBHOI LIEJIBIO MEPEXoa Ha TEXHOJIOTMYECKOE HOP-
MUPOBAHUE SIBJISIETCS NPUMEHEHHNE TEXHOJOTMYECKUX
MoKa3aTeyieil, COOTBETCTBYIOLLIMX ITOKA3aTeIsIM Hau-
JIYYIIEN JOCTYITHOM TEXHOJIOTMM, ONPENCIsIEMOM Ha
OCHOBE COBPEMEHHBIX TOCTUKEHUII HAyKU U TEXHU-
KM, 1 HAWJIYYIIETro COYETAaHUSI KPUTEPUEB TOCTIKE -
HUA Lejeil OXpaHbl OKPYXKAaloLIEi cpedabl U Leaei
OXpaHbl BOAHBIX OOBEKTOB, B TOM YHMCJIE, HA OCHOBE
MO3TAITHOIO JOCTUXKEHUS MPUPOIOOXPAHHBIX HOP-
MaTHBOB Ka4yecTBa BO/I.

N3BECTHA PAH. CEPUSA TEOTPAOUYECKAA

YEPHOTAEBA wu np.

BbIBObI

KadectBO BOmBI B OCHOBHOM pycie Bonru, ee
MPUTOKAX U BOJOXPaHUINUIIAX UMEET OOJIBIITYIO TTPO-
CTPaHCTBEHHO-BPEMEHHYIO BapHaGeIbHOCTh B TeUe-
HHE KaXIIOro KOHKpEeTHOTO Troja.

HecMmoTpst Ha TO, uTO B OacceiiHe Boiru nmpoucxo-
VT U3MEHEHUS KauyeCcTBa BOABI KaK B JIYUIIIYIO, TaK
U B XYAULIYyIO CTOPOHY, YMEHBIIUJCS cOpOC 3arpsi3-
HEHHBIX CTOYHBIX BOJ, CJIOXMWBIIUKICSI OTPpULIATEIb-
HBIIT 5 @OEKT BIUSHUS XO3SIICTBEHHOM ACSITEIHHO-
CTU Ha TIOBEPXHOCTHBIE BOMIBI B 1IEJIOM HE CKOMITEH-
CUPOBAJICS U COCTOSIHME KA4yecTBA BOIBI OCTAETCS
HeOJIaTOTIOTYYHBIM.

KommyecTBO CTBOPOB € ypOBHEM 3arpsI3HEHHOCTH
BOIBI 3 M 4 Kjacca KayecTBa, KOIJa cpeaHerogonast
KOHIIEHTPALXS OMHOTO MJIV HECKOJIBKIX 3aTPSI3HSIIO-
IIUX BEIIECTB cocTapisia viu npesbiana 10 ITAK,
npakTtudecku He MeHsieTcss. B 2020—2021 rr. Kkosnue-
CTBO TaKMX CTBOPOB CHU3WJIOCH 32 CUET UCKITIOUEHUS
M3 IIPUOPUTETHOTO CIIMCKA B3BEIIICHHBIX BEIIIECTB.

KauectBo Bogbl Boaru 3a mociemHue nBamiaTh
JIET He YJIy4IIUJIOCh, HECMOTPSI Ha IIPOBeICHUE BOIO-
OXpaHHEIX MepOoIpuiIThii. [MApoIOTH, THAPOXUMU-
KU, 9KOJIOTU CXOASITCS BO MHEHUN O HEOOXOAMMOCTU
MPOBEAECHUSI KOMIUIEKCHOTO NMEePMaHEHTHOIO (exke-
TOTHOTO) KOHTPOJISI 3a TUAPOIKOJIOTHUEM BO BCEX BO -
HBIX 00BbeKTax OacceitHa Bonru. PesymbraThl Hayd-
HBIX UCCJIEAOBaHMIA, MpoBeaeHHbIX B Havaie XXI B.,
JIOJDKHBI OBITh MCIOJB30BaHEI IIPY MOATOTOBKE 3a-
mimaHupoBaHHoro rmpoekra MITP “Yucrasg Boma” Ha
nepuon ¢ 2025 mo 2030 r. OuyeHb BaXKHO MPU ITOM,
4TOOBI OBLUIM IIPEAYCMOTPEHEI MEPHI, B IICPBYIO OUYe-
penb 3aKOHOJATeNIbHbBIE, B 00JIACTH OXpaHbl BOTHBIX
O0OBEKTOB HAa OCHOBE MPUHIIMIOB 3KOJOTMYECKOTO
(IpUPOTOOXPAaHHOIO0) HOPMUPOBAHUS, 3asBIICHHBIX
B BonHoii ctparernu P® Ha niepuon go 2020 r. (yTB.
pacnopstkenueM IlpaButensctBa P® ot 27.08.2009
Ne 1235-p), yuuThIBalolIMX MIPUPOAHbIE OCOOEHHO-
CTHU peruoHa, (paKTopbl (OPMUPOBAHUST PETUOHATIb-
Horo ¢oHa, MHAVBUAYAJIbHbIE XapaKTEPUCTUKU BOJI-
HbIX OOBEKTOB.

OMHAHCHUPOBAHUE

HccnenoBaHue BBIMOJIHEHO B paMKaX TEMBI TOCY-
mapcrBeHHoro 3amanust WMHctutyra reorpadmm PAH
FMGE-2019-0007 (AAAA-A19-119021990093-8).

FUNDING

The study was carried out within the framework of the state
assignment FMGE-2019-0007 (AAAA19-119021990093-8).

CIIMCOK JIMTEPATYPbI

Anexun O.A. OCHOBBI TUIPOXUMUU. Yueb. mocobue. JI.:
Tunpomereousaar, 1953. 296 c.
Ne 6

TOM 87 2023



MHTETPAJIbHASL OLIEHKA KAYECTBA BOJIbl B BACCEMHE BOJITU 883

Anexun O.A., Bpaxcuukoea JI.B. CTOK pacTBOPEHHBIX Be-
mectB ¢ tepputopuun CCCP. M.: Hayka, 1964. 143 c.

bapoun M.IO., Camoxuna O.D., Henomenko JI. D. Knuma-
tnyeckue usMmeHeHust // IlpoGiaeMsbl 3arpsi3HEHUS
ycTheBoM o61actu Boiru / o1B. pen. E.B. OcTpoBckasi.
Actpaxanb: M3matens Copokun P.B., 2021. C. 38—41.

Bonnsbie pecypcsl Poccum n nx UcTioib3oBaHue / O peil.
N.A. lluxkinomanoBa. CII6.: Toc. ruaposornyeckuit
uH-T, 2008. 600 c.

locynapcTBeHHBIN nokian “O cOCTOSHUU U UCTIONIb30Ba-
HUM BOIHBIX pecypcoB Poccuiickoit denepanum B
2021 romy”. M.: HUA-IIpupomna, 2022. 290 c.

Hemun A.11. CTouHBIe BOIBI 1 KAYECTBO BOJbI B OacceiiHe
peku Bosnra (2000—2015 rr.) // Tuaposkonorus. Yue-
Hble 3armucku. 2016. Ne 3. C. 55—71.

JuddysHoe 3arpsi3sHeHIE BOTHBIX 00BEKTOB: IIPOOIEMBI 1
peieHus / ioa pyk. B.M. JanunosBa-lanuibsiHa. M.:
PAH, 2020. 512 c.

3arpsI3HsIOIIME BelllecTBa B Bogax Bomkcko-Kacnmiicko-
ro 6acceiina / otB. pen. B.MD. Bpexosckux, E.B. OcT-
poBckasi. ActpaxaHb: M3narens Copokun P.B., 2017.
408 c.

H3pasae FO.A. DKoOJOTYSI U KOHTPOJIb COCTOSIHUS TPUPO/I -
Hoit cpenbl. M.: Tunpomereousnar, 1984. 560 c.

Kopomaes B. H. Ouepku 110 TeoOMOpdOJI0TUU 6€PErOBbIX U
YCTBeBBIX cuUcTeM: WM30paHHBIE Tpyabl /OTB. pel.
B.A. CHbiTKO. M.: leorpaduueckuii ¢p-ter MI'Y, 2012.
540 c.

Hukanopoe A.M. Tunpoxumus. CII6.: TunpomeTeonsnar,
2001. 448 c.

O0630p COCTOSTHUST M 3arpsi3HEHMsI OKpysKalollleil cpenbl B
Poccuiickoit @enepanvu 3a 2021 1. / otB. pen. .M. Uep-
HoraeBa. M.: Pocruapomert, 2022. 220 c.

IMTpoGnemMsl 3arpsisHeHUsI yCTheBOI obyiacti Bonru / oTB.
pen. E.B. OctpoBckasi. Actpaxanb: M3natens Copo-
xuH P.B., 2021. 328 c.

Crakanvckuit  b.I. Teorpadpuueckne 3aKOHOMEPHOCTHU
¢opMUpoBaHUST BOI MECTHOIO CTOKA M WX XUMHUYE-
ckoro cocraBa // I'eorpadmyeckue HarpaBJICHUS B
rugponorun. M.: M3n. PAH, Pycckoe reorpaduye-
ckoe obiecTBo, 1995. C. 151—-167.

Yepnoeaesa I'M., >Kadamoeckas E.A., Kypaeaesa JI.P,
Manesanos FO.A. 3arpsisHeHUE OKpYyXalollleil cpelibl B
peruonax Poccuu B Hauane XXI Beka. KomnektuBHas
MoHorpadusi / oTB. ped. A.A. Tumkos. M.: OO0
“ITIOJTUTPAD-TIJIIIOC”, 2019. 232 c.

Yepnoeaesa I' M., Manesanos FO.A., Taaywun J[.A. u dp. At-
JIac BOIHBIX PECYPCOB U MX Ka4eCTBa MO TaHHBIM MO-
HutopuHra Pocruapomera 3a 2019 ron. M.: OOO
“IIpunt”, 2021a. 49 c.

Yepnoeaesa I'M., Manesanos I0.A., 2Kypaeaesa JI.P. Co-
BPEMEHHBII YPOBEHb 3arpsiI3HEHHOCTH BOII IEJIBTHI P.
Bonaru // IIpoGieMbl 3arpss3HeHUST YCThEBOM 00JIacTU
Bonru / otB. pen. E.B. OcTpoBckas. ActpaxaHb: 13-
narenb CopokuH P.B., 20216. C. 151—163.

DKcTpeMalbHbIe TUIPOJIOTUYECKHNE CUTYalluK / OTB. pell.

H.N. Koponkesuu, E.A. bapa6anoa, 1.C. 3aiinieBa.
M.: OO0 “Meauna-ITPECC”, 2010. 464 c.

Integral Assessment of Water Quality in the Volga River Basin According to Monitoring
Data in the 21st Century

G. M. Chernogaeva® > *, L. R. Zhuravleva?, and Y. A. Malevanov’

! [nstitute of Geography, Russian Academy of Sciences, Moscow, Russia

2Yu.A. Izrael Institute of Global Climate and Ecology, Moscow, Russia

*e-mail: gmchernogaeva @gmail.com

The Volga River has been the main Russian river for several centuries. The river, originating on the Valdai
Hills, crosses several natural and climatic zones on its way to the Caspian Sea: from the southern taiga to the
dry steppes of the Caspian Lowland. According to the latest data, 45% of industrial enterprises and 50% of
agricultural production in Russia are concentrated in the river basin. The anthropogenic load on the river
with its tributaries and their basins significantly exceeds the load on other large Russian rivers. The largest
contaminated wastewater volumes fall on the share of Moscow, Samara, Nizhny Novgorod, Yaroslavl, Sara-
tov, Ufa, Volgograd, Balakhna, Tolyatti, Ulyanovsk, Cherepovets, Naberezhnye Chelny and other large cit-
ies. All these negative processes occur against the background of ongoing climate change. The article analyzes
the Roshydromet hydrochemical monitoring data of river waters in the Volga River basin for the 2000—2021
period by water bodies and federal subjects. Regardless of the year water content, almost 70% of hydrochem-
ical monitoring stations in the Volga River basin correspond to the third quality class (“polluted”). An integral
assessment of the water quality in the Volga River basin shows that the situation has not changed significantly
since the end of the last century. To improve the ecological condition of the Volga River basin, it is necessary
to implement a set of measures for the protection and reproduction of water resources in catchment areas,
rationalize water use systems, and reduce the volume of freshwater intake. Reducing water consumption is a
necessary condition for reducing the wastewater volume discharged and, consequently, the number of pollut-
ants contained in it. One of the problems is that almost all types of water use harm the surface waters’ natural

quality, including the Volga River basin.

Keywords: river water quality, hydrochemical monitoring, natural and climatic zones, administrative territories
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