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Abstract. One of the most acute modern problems is the anthropogenic and general climatic degradation
of natural ecosystems, including the transformation of water bodies of various origins. The regulation of large
and small rivers, the change of their channels, and the management of the discharge regime are only part of the
problems of a hydrological nature. The shallowing of large reservoirs leads to their excessive heating, which, in
turn, changes the oxygen-carbon dioxide clearance due to the lower solubility of oxygen under heating conditions.
The explosive growth of the simplest flora, caused by better warming and solarization, leads to the transformation
of algosinusions, the building of new biocenotic relationships, and the formation of new communities. The influx
of man-made, agricultural, and economic pollutants, in turn, causes a decrease in biodiversity in reservoirs, the
accumulation of hazardous substances in ecosystem elements, and their migration along trophic levels. It is the
small, often temporary, watercourses of girder origin that play an important role in these processes, replenishing
a large, integrating object throughout its course. The runoff collected from the surrounding landscapes forms
the primary toxic profile of small hydroelectric facilities, which initially affects their ecosystems and, at the same
time, changes as a result of biotic transformation. Therefore, it is natural to talk not just about the quantitative
trend of pollutants entering as a solution from small rivers into large ones but also about the ecosystem impact
of these streams on the overall lothian ecosystem of a large river. Thus, during monitoring, it becomes necessary
to consider the sequential transformation of an integral large river ecosystem under the influence of merging
small river ecosystems that collect, transform, and transfer negative pressure to the surrounding and forming
landscapes. That is why we come to the need to visualize numerical indicators in cartographic terms, which
brings us closer to interactive GIS and accumulating and processing actual ecomonitoring material. The article
analyzes the state of aquatic ecosystems in the southern part of the Volgograd agglomeration and the water
quality indicators of a large water body depending on the state of the small watercourses feeding it. The analysis
was carried out on the basis of long-term observations using bioindication methods such as the Mayer index
and the Woodiwiss index. The field analysis of chemical indicators of the quality condition was carried out using
the test system “Cristmas.” With the help of mapping, the results of observations, the water quality by individual
indicators, as well as the influence of small watercourses on the state of a large integrating aquatic ecosystem,
were displayed.
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Annotanus. OHOH 13 HanOoJee OCTPBIX COBPEMEHHBIX TIPOOJIEM BBICTYIIACT aHTPOIOr€HHAS X 00IIIeKIMMaTHYeC-
Kasi JIerpafialivisl €CTECTBEHHBIX SKOCHCTEM, BKIIIOYAIOMIAst 1 IPeoOpa3oBaHKe BOIHBIX 00BEKTOB pa3IMYHOIO TeHesa. 3ape-
T'YIMPOBaHHE KPYIHBIX U MENKUX PEK, I3MEHEHHE UX PYCell, YIPaBICHHE PEKMMOM MOITyCKa — JIMIIb YacTh MpooIieM
TUIPOJIOTHYECKOro Xapakrepa. OOMerneH e KPyITHBIX BOZIOEMOB BEJIET K MX Ype3MEPHOMY IIPOTPEBY, UTO, B CBOIO O4EPEb,
MeHSET KITUPEHC «KUCTOPO/I-YINIEKHUCIBINA Ta3 BBUIY MEHbIIIEH pacTBOPHMMOCTH KUCIOPOZA B YCIIOBHSIX Harpesa. BapsiBo-
00pa3HbIid pocT mpocreimeil (uIopsl, BEI3BAHHBIN JIYYIINM HPOIPEBOM U COISIPH3AIMEH, BeJeT K Ipeo0pa3oBaHHI0
aJIBIOCUHY3HH, BBICTPAaBaHUIO HOBBIX OHOIEHOTHYECKUX CBsi3el, POPMHUPOBAaHMIO HOBBIX coolruecTB. [locTyrieHne
TEXHOTEHHBIX, arpapHbIX 1 X034IICTBEHHBIX OJUTIOTAHTOB B CBOIO OUepe/ib 00YCIIOBIMBAET CHIDKEHHE OMopa3HooOpasys B
BOZIOEMaX, HAKOIUICHHUIO OTACHBIX BEILIECTB B AJIEMEHTaX SKOCUCTEM W X MUTPALIMH 10 TPO(HHIECKIM YPOBHSIM. BaxkHyro
POJIb B 9THX MPOLIECCaX UTPAIOT MIMEHHO MaJlble, 3a4aCTyI0 BpEMEHHBIE, BOJOTOKH OaJIOYHOTO TIPOUCXOXK ICHUSL, TTOTIONHSI-
IOILIHE KPYITHBII HHTErPHPYIOIIHI OOBEKT Ha BceM ero TeueHnH. COOpaHHBIN ¢ OKPYKaFOIIUX JaHIadTOB CTOK (hOpMH-
PYeT IIepBUYHBIN TOKCHYECKHI IPO(UITH MAJIBIX THIPOOOHEKTOB, KOTOPHI BIHSET M3HAYAIIBHO Ha MX SKOCHCTEMBI M CaM
B TO XK€ BPeMs MEHSETCA B pe3ylIbrare OHoTHIecKoro npeodpasosans. [103ToMy 3aKOHOMEPHO pacCyK1aTh He IIPOCTO O
KOJIMYECTBEHHOM TPEH[Ie TIOCTYIUIEHHUSI 3arpsi3HATENeH KaK PacTBOpa M3 MajlbIX peK B OOJIBIIYIO, HO O SKOCHCTEMHOM
BIIMSIHAM ATUX PEYYIIEK HA OOIILYIO JIOTHUECKYIO 3KOCUCTEMY KPYITHOH peku. Takum 00pa3oM BO3HUKAET HEOOXOIUMOCTh
B XOJIe MOHHTOPUHTI'a pacCMaTpHBaTh MOCIIENOBaTeIbHOE IPe00pa3oBaHNe NHTErPaIbHOW KPYITHO PEYHON SKOCHCTEMBI
TIOJ] BIIMSTHUEM CITUBAIOIIMXCS C He MaJTBIX PEYHBIX 9KOCHCTEM, COOMPAFOIINX, TIPE00Pa3yIOIIHX 1 MEPEHOCSIINX HEraTiB-
HBIH MIPECCHHT Ha OKpY>Karolme U GopMHUpYoIKe MX Janamadrel. FIMEHHO 03TOMY MBI TIPUXOIUM K OTPEOHOCTH
BU3YaJIM3UPOBATh YHCICHHBIE TIOKA3aTellu B KapTorpadyeckoM BBIPAYKEHUH, YTO MPHOIMKAeT HAC K MHTEPaKTHBHBIM
I'MC, HakanMBaIOIMM 1 TIepepadaThIBAIONM (DaKTHIECKUI SKOMOHHTOPHUHIOBBIH MaTeprall. B cratbe aHanmm3upyercst
COCTOSIHHE aKBAJIbHBIX 3KOCHCTEM IOKHOW dyacTh Bonrorpaackolt arioMepariy ¥ MoKa3aTelly KadyecTBa BOIbI KPYITHOTO
BOJIHOTO 00BEKTAa B 3aBHCUMOCTH OT COCTOSIHHSI MaJIbIX ITUTAIOIIMX €0 BOJOTOKOB. AHAJIN3 IIPOBOJMIICS HA OCHOBE MHOTO-
JIETHUX HaOJTFOIEHMI C UCTIONTb30BaHHEM OMOVMH/IMKAIMOHHBIX METO/IOB, TAKUX KaK HHJIEKe Maliepa u unziekc Bymusricca.
IToneBoii aHaJIM3 XMMHUYECKUX MOKa3aTelel COCTOSHIUS KadecTBa IPOBOAIICS C IIOMOIIB0 TecT-crucTeM «Cristmasy. C 1o-
MOIIIBIO KapTorpadupoBaHus ObLTH OTOOpaXKEHBI PE3YIIBTaThl HAOIIOIEHHH, KA4EeCTBO BOIIBI [0 OT/IETEHBIM ITOKa3aTeNsM,
a TaKoKe BIHUSHUE MAJIBIX BOJOTOKOB Ha COCTOSTHUE KPYITHOM MHTETpUPYIOLIeil aKkBaJIbHON SKOCHCTEMBI.

KaroueBsble ciioBa: 5KOIOrHYECKUI MOHUTOPYHT, aKBAJIbHBIE 9KOCUCTEMBI, 3arpsi3HEHUE, KapTorpadupoBa-
HHUE, OHOTEOIIECHO3.
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BBenenue FEHHOI'O 3arpsi3HEHUSA HAa KPYIHBIE BOIHBIC

00BEKTBI XOPOIIIO H3y4eHo. OTHAKO B3aUMOCBSI3b

AHTpOHOI‘eHHa;I Harpyska sBJIACTCA (I)aK- COCTOSAHUA MAJIbIX NMUTAIOINX BOJOEMOB — PEK,

TOPOM BO3JICHCTBHS HA COCTOSTHHUE OKPYIKArOIICH MEPECHIXAIOIINX 0AJTOUHBIX PYUbEB — C OOLIUMH

cpenbl. JlesTenbHOCTh UeNnoBeKa OKa3bIBaeT 3Ha- MOKa3aTeNIMU SKOJIOTHYECKOTO OJaromnomyvus

YHUTENbHOE BIHSIHHE Ha (iopy, hayHy U OKpYKa- KPYIHBIX PeK, 03ep 1 Mopel Tpedyer Ooree riry-
IOIIyTO cpeny B 1esnoM [1-5; 7]. BiausHaue TexHo- OOKOTO U3yUYCHHMS.
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MaTepH aJIbl U METOAbI

HccnenoBanne oCyIIecTBIAIIOCh B TEUEHHE
2022 u 2023 IT. B BECEHHE-JICTHE-OCEHHUH TTEPHO].

BronHAMKaIIMOHHBIC UCCIICIOBAHMS OCYILIE-
CTBJISUIMCh C IPUMEHEHHEM HHJEKCOoB Maiiepa
u uHAekca BymuBucca (mHmexkc pexku TpeHT).
[epBast Meromuka GoJiee MPOCTast U MCIOIB3Y-
€T MMPpUYPOUCHHOCTb PA3JIMYHBIX I'PYIIIT BOAHBIX
0eCI03BOHOUYHBIX K BOJAOEMaM C ONPEACICHHBIM
YPOBHEM 3arpsi3HEHHOCTH, BTOpast METOIMKA HC-
TIOJIB3YETCsl TOJIBKO ISl MCCIIEOBAHUS PEK yMe-
PEHHOTO T0sICa U JAET OIIEHKY WX COCTOSIHHS T10
MATHAIATHOAIIBHOM HIKase [6].

Kaprocxema pacnpeneneHust aHTpONOTeH-
HOM Harpy3KH UCCIIEAyEMOro y4acTKa MpeIcTaB-
JIeHa Ha pUCyHKe 1.

s ynoOcTBa ObLIH B3SAThI CPEIHUE TOKA-
3aTeNM KauecTBa BOJBI MO TOYKAM, (OPMHUPYIO-
UM KapTOCXEMY.

Takoke MpOBOIUIOCH NCCIIEIOBAHNE COCTO-
SSHHS aKBAJIBbHBIX 9 KOCHUCTEM 110 XUMHWYCCKHUM I10-
KazaTesaM. J1Jis onpeneeHus MPOYruX XUMUYEC-
KHX TOKa3arejeld HCIONb30BAINCh TECT-CUCTE-
MbI «Cristmasy.

Pe3yJ’ILTaTbI u 06cym21eﬂne

[Ipu cocraBnennn KapTorpapuuecKux mMa-
TEpUAIIOB OBLITN BHIOPAHBI ONIPEICTICHHBIC X IMHU-
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o
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YecKHe MOoKa3aTelH, a TaKkkKe Kaprocxema 00-
IIEr0 COCTOSHUS BOJOTOKA.

Tak, kadecTBO BOnbI B peke OTpana (Tou-
Ka 1), KoTOpast HaXOIUTCS BBIIIE BCEX OCTallb-
HBIX HCCIIEAYEMbIX MaJIbIX BOJOTOKOB IO Teye-
HUIO, MOKHO OXapaKTepu30BaTh Kak 4 Kiacc.
CocrosiHue OOIBIIOr0 BOJIOTOKA U3MEHSETCS OT
3 mo 4 xinacca kadectBa B mpeaenax 200 M B
HaIpaBJICHUH BHH3 110 TEUCHHIO.

OIIHaKO Ka4eCTBO BOMABI B OOJIBIIOM BOIO-
TOKEe HaYMHAeT OBICTPO BOCCTAHABIUBATHCS K
CJIEAYIONIEeH TOYKE MCCIeI0BaHUE PACIIONOKEH-
HOM psIOM ¢ mapkoM «JIpyx0a» (Touka 2) kade-
CTBO BOJIbI CHOBA paBHSETCS 3 KlacCy KauecTBa.
CocTtosiHME BOABI B MaJlOM BOJOTOKE, KOTODBIH
HaxoauTcs BOMM3M mapka «Jpyxba», Takke
MOYXHO OXapaKTepHU30BaTh Kak 3 KJ1acc KauecTBa.

Pe3ynbraTsl ncciaenoBaHuii, BU3yaIn3upoBaH-
HBIC C MOMOIIBI0 00pa00TaHHBIX B TpaduIecKOM
penaKTope CKpUHIIOTOB KapT, JEMOHCTPUPYIOT 00-
11iee COBITaJICHHE ITOKa3aTeNell XUMHYECKOU 3arpsi3-
HEHHOCTH BOJIOEMOB M IHJIEKCOB UX CAIIPOOHOCTH.

Bony B TOuke 4, HUXKE 10 TEUEHHIO, KOTO-
pas HaxoouTcs Ha Bbixone U3 Bonro-JloHckoro
KaHaJla, MOKHO OTHECTH KO 2 KJlaccy KauecTBa.
Huxe mo teuenuto B npeaenax 100 M oHa yxe
XapakTrepusyerca 3 KJIaccoM KauecTBa.

Kracc xagecTBa BOIBI B TOUKE HCCIIENOBA-
HUSL 5, KOTOpasi HAXOUTCSI HUKE BCEX T10 TEYCHHIO,
BOJTM3M TOPYMYHOrO 3aBOJA, CTAHOBUTCS BBIIIIE.

Tloxasarenn xknacca kasectea

2 xmace xawectsa

-3 e xauectea

¢ e e

§
n

Puc. 1. KapTocxeMa Kau€CTBa BOJIKI ITO 6I/IOI/IHL[I/IK3.HI/IOHHLIM Imoka3areiisiMm

Ipumeuanue. CoctaByieHo aBTopami 1o: [7].
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TakuMm 00pa3oM, UCXONs M3 KapTOCXEMBI
MOXKHO CJIeNlaTh BBIBOJI, YTO COCTOSTHHE MaJIbIX
MUTAIOIIUX BOJOTOKOB BIIMSET Ha COCTOSHUE U
Ka4eCTBO cpelbl OONBIIOTO BOJIOTOKA.

[IepBBIM XMMUYECKUM MTOKa3aTENIEM SIBIIS-
IOTCSl XpOMAaThl, Ha PUCYHKE 2 TpencTaBiIeHa
KapTocXeMa HUX paclpoCcTpaHeHHUs MO TOYKaM
HCCIeIOBaHUA.

Ha sTtoM pucyHke BHAHO, 4TO 3HaUEHHE
XpOMaToB Tpeobianaer TONBKO B B TOUKax 1,

o
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o
BonrolP3C
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1A, 2, 2A. Haunbonpliiee 3Ha4eHHE OTMEYAETCS
B TouKax | u 1A — paBHsiercst 10 Mr/i1, B TOUKax
ke 2 1 2A 3HadeHHE 3TOT0 IOKa3arells COCTaB-
JIAeT 3 MI/JI, YTO SIBJIAETCS NPEBBIIICHUEM, OJI-
HAaKO B TOYKaX HUXKE 10 TEUEHUIO 3HAUECHUE TaH-
HOT'0 MOKa3aTelsl CTAaHOBHUTCS HIKE.

PucyHok 3 Bu3yanusupyer pacipeneicHue
HMOHOB ME/IM B OTOOpPaHHBIX NMP00ax: TaK, B TOU-
Kax 1A 1 4 3HaUeHNE NTAHHOTO TTOKA3aTeNs PaB-
Ho 30 Mr/im B TO BpeMs Kak B Toukax 1, 2, 2A u

"Komriecteo spoaros. ar n
10
3

0

Puc. 2. Kaprocxema pacnpesneneHus XpoMaToB

Tlpumeuanue. CoctaBiaeHo aBTopamu 1o: [8].
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Puc. 3. Kaprocxema pacnpenenenus coiep>kaHus HOHOB MeH

ITlpumeuanue. CoctaBiaeHo aBTopamu 1o: [8].
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5 3HaYeHHWE JAHHOTO MMOKa3aTes PaBHICTCS
5 mr/m.

s HamIIgHOCTH ObLiIa COCTaBJICHA Kap-
TOCXeMa KauyecTBa BOIBI Ha MCCICAYEMOM yda-
CTKE WICXOMS M3 BCEX 00CIEAYEeMBIX XMMHYEC-
KHX TI0Ka3aTelsX, MPEICTaBICHa Ha PUCYHKE 4.

JlaHHBIN PUCYHOK JEMOHCTPUPYET MOCe-
JIOBAaTENbHOE U3MEHEHHME Ka4eCcTBa BOJBI 0 Te-
yeHn1o Boiru B 3aBUCMMOCTH OT KauecTBa BIIa-
JAIONIMX B Hee MajbIX BOIHBIX O0OLEKTOB, Xa-
PaKTEPU3YIONINXCS PA3TMYHON CTEIEHBIO TOKCH-
YeCKON Harpy3KH M COCTOSIHHSI COOCTBEHHBIX aK-
BaJdbHBIX DKOCHUCTEM. 3HAYEHUSI CTAHOBSITCS
MHUHUMaJIbHBIMUA B TOYKE 5, pacronararomiencs
HIKE BCEX MPOYMX T10 TEUCHHIO, YIKe 3a mpee-
JIaMM OCHOBHBIX TOPOJICKHX MACCHBOB M KPYII-
HBIX IPOMBIIIIEHHBIX PEAITPUATHH.

3akjaoyenue

Takum 00pa3oM, YCIIOBHBIC 00O3HAYCHHS
CTETICHN XUMHUYECKON 3arps3HEHHOCTH U CTEIIe-
HU 3KOJIOTUYECKOTr0 OJIaronoiny4usi aKBaJIbHBIX
AKOCHCTEM MaJIbIX BOJOEMOB M HHTETPUPYIOIICH
AKOCUCTEMBI PeKH BoITH NeMOHCTPUPYIOT CXO-
JUMOCTh IMOKa3aTened W OOy TeHICHIIHIO
(hopMUpPOBaHUS IKOJIOIMYECKUX CBOMCTB Bomru
T10/1 BO3JICHCTBHEM BITAIAIONTNX B HEE MAJIBIX PEK

o
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o
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a
Capenra

Y py4beB, BIHUSIOIINX Ha OMOopa3HooOpasue u yc-
TOf/i‘II/IBOCTB, a TaKK€ MPOAYKTUBHOCTb BOAHBIX
COO0O0IIECTB.
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