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BeepeHue

Manwe pekn W wx  BogochopHble BaccefHn NOOBERralTCA  WMHTEHCWBHOMY aHTRPONOrEHHDMY
BO3OERCTEMD. LWWpoKoE nNpUMEHEHWME ONR XapaKTEpWCTWEM COCTOAHWA BOOOTOKOB NOAYYMNE WX
IKONOrMYeCKan oUeHKa No COCTOAHKIO TMARCBUoHTOR, B TO Me BpeMd CTENEHL aMTRONOreHHarD oI 0eRcTarA
HA BOOHBIE JKOCMCTEMBl YACTO BHPAMABTCA B OTHOCMTENbHBIX KaTeropwax. [JaHHble OWCTAHLWOHHOMD
IOHAMPOBAHWA 32MAK NO3IBAARET NPARCOWTE GOopMANEHLIE aHANKMI 38MHON NOBERXHOCTI © NOMOWERD
MNC-TexHonorvd, B HacToawen paboTe COEnaHa NoNBITES KONWYECTREHHD BRIPE3NTE YPOBEHE DCBOSHHDCTH
BOOOCHOROE W CBAIATE NOCASOHMA C KAYECTEOM B0 NaHHBX BOOOTOKDE, OUEHEHHBIX N0 COCTORHWD 0GbekToR
MakpoizoobeHToCa.

MaTepwanel

[na ncone gosadua Benw BoBpanw p, Bonorga, NpoTEKaKWAan Y2ped aAMUHUCTRETUBHEIA USHTD, W ewe
9 BOAOTOKCE B UWEHTRANbHOW 4a3CTH Bonoroackel ofnacty (puc. 1), Boe oHK ABNAKTCA NPEBLIMK NpUTOKaMK 1,
2 W 3oro nopAagka p. Cyxode., BoOoToKW  pacnofoxedHs B npegenax  geyx  nadguwaditon:
Bonorogoeko-FpAzoeeuxors ¥ BepxHecyxoHckors. BoooTok GbiaK eebpadsl © Y4eTOM pPazHore YpoBMA
DERDEHHOCTIA MaCTHILTIA, N H.EI'I'EIFIIJFI OHK I'IFIDTEH:EH:ITZ QT NECHEX DK, OO pEY2K, FIEEI'IE..I'IGHEHHH! EICH'IhIJJEI:'I
HYACThD Ha TeppuTaopwy ropoaa (Tabn, 1h. Ons p. Bonorpa, Kak o0HOA W3 Hawbonee 3arpA3HeHHL: pek B
obBARCTH, NPUBOOATCA OaHHLIE Ne TpeM YYacTKaM HabnogeHui: o0Ha CTAHUWA B BEQRXHEM TEY2HHW W OBS B
HURHEM - 00 FODoO3 W NoCNe roepoaa.
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Tabnvua 1. MccnepgosarHee BOOOTOKKM M CTaHUMM oTBopa npof MakpozooobeHToca

Pexa NaxgwadT DnuHa, Em MecTo othopa HoopaWmHaTe MEyHTEI
Npod T MCTOKAE, KM
Bepxosea Bonorgbl Boaoragcko-Npaso 155 37 59°26°51" ¢ W, NeCcHAHO-BanyHHLIE
BELKAA 39°4'47" 1. 4.
Banorga nepen  Boaorogcko-lpaio 155 110.2 59°14°44" ¢, w. MECHaHbie
ropoaoM BELKWA 39°48'2" 8. 0
Bonorpa nocne  BepsHecyXoHCRWEA 155 132.8 591257 oW, HAMCThIE
ropona _ _ _ _ 39°59'25" 6.0,
KoMea Bonorogcoko-Tpazo 39 30.6 S952°8Y ¢ W, raneyYHo-necqHee
_ _ BELKAA _ _ 40°18'28" e. 0.
Ny=Ta Bonorogoko-Tpazo 3l 20.7 S9°L56" oL ow. MNecHaHkLIg
_ _ HEu_rmi'l_ _ _ 4_0"15'_51" B. 0.
NMocta Bonoropcko-Ipaao ig 13.2 595 20" ¢, w. Nec4aHbIa
BELKAA 40°1'25" 1. 4.
Newa Bonorogcko-rpaso 178 132.5 59545 O W, FAMHACTO-NECY HbE
BELKAA 40°24'11" &0,
Conema Bonoropceo-Mpasc 15 14.4 5901322 ¢, w, HAMCThIE
BELKIA 39°53'41" 8. 0.
LWorpaw Bonoropceo-Mpasc 20 20.6 59%12°18" ¢, w, HAMCThIE
. ____BEUKNA . __ 39°56'21"=. 0,
lenesxa BeprHecyxoHCENA 3 2.6 S9T1LF56" ¢, w, HAKCThIS
_ _ . 39°58'11"e. 0.
Tonwma BeprHecyxOoHCRNMA EX 11 59°10°16" €. w.  rAMHACTO-NECHHBIE
40°33'56" 8. 0.
YepHisia IWuHrapes BepxHecy XoHCKRRA 21 18.5 5910713 £ W, raneyHo-MecdHbe
40°38'47" B, 4.
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Puc. 1. CxemMa pacnonoseH A HOCNeJoBaHHbIE peK Ha TeppUTopUd Bonorodckod oBnacTu
Fig. 1. Arrangement of the studied rivers in Vologda region
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MeTonkl

OnA paboTel € NPOCTRAHCTEEHHEIMW OaHHEIMK BeN MCNOABI0OEaAH NPArpaMMHBIR nakat ArcGls 10, B
KEYeCTBE BEKTOPHOA OCHOBE BRING B3ATE rMOPONOrHHECKad CETE K3 Ba3sl fadHbx Bonorogckon nabopaTopiM
DIEHY «MocHWOPX», B kaveCcTee pAcTpPOBOM OCHOBBI BLINKW WCNONBIOBAHB KOCMWMECKHE CHHMEKW 38MHORA
MNoBERAHOCTA My METHCNEKTRAALHOA (B HaANa30HoB) CheMiK 30-MeTpoROro PAIpeWeHWA, COeNaHHbIE KaMapoi
ETM+ cnyTHWka Landsat? Mecnorvdeckod cnysbe CLUA (USGS) 3a nepvog 2000-2007 rr. TeMaTHYeckan
obpaboTra cHMMroe Landsal nposoannacs © noMow e Windows-npunoseHna ScanEx Image Processar.

WanavansHo ONA K3sOA0M0 BOAOTOKE © NOoMMUBE Moayns ArcGls Spatial Analyst wHCTpYMEHTOM
Hydrology GwaK NocTpoeHbl YY3CTEW BoOoCcBopoB OT WMCToKE A0 Todvkd oTBopa npob (Tovka oThopa npob
3afapanack B KauecTee yoTeA) Ona p. Bonorge B CBAIM 00 IHAYUTENLHRIM OTAWYKMEM CTEMNEHW OCBOEHHOCTH
pogocbopa SelAM NoOCTRoEHL TPH BOOCCOopHEIX NondroHa. Janee B paMeEax BEKTODHOA OCHOBEL MAOLWLE 0N
poaocBopoE Kax oo pexd Beina npossgeHa KnaccuuraumMs cHuMKoe Landsat 8 npunaseHu ScanEx Image
Processor metopomM ISODATA, danee CHWMOK 38MHDOA NOBERPXHOCTH KASGCCAEWUMPOBANCA B NEOUEHTHOM
OTHOWESEHWKM N0 TREM  KaTEropWuaM:  YYaCTEW,  33HMMaeMble  nNecaMy, TEppMTORMY,  3aHAThIe
CENBCKOXOIARCTEEHHBIMK YTOQEAMKA, W HACENSHHBIE NYHETL. B WCCNegyemom paioHe TeppuTopy, 3aHAThIE
NeCami, NoLBepranToA MdHEMaNLHOMY AHTRONOMEHHOMY BOI0SACTEHIO, 8 TERPUTORMA HACENEHHLIX MyHKTOb -
MAKCHMANLHOMY, [MOCKONEKY DCHOBHOR Iafgaden Bwino paifensHWe yYacTHoR BOoOOCOOpa no ypOoBHE
AHTROMNOFEHHONY BOZOBACTEMA, TO B NepBYD KATEerapum BMaecTe ¢ necamu Beinu srknwYeHsl 2aboAo4eHHbie
TEQRPUTOPHMK, & BO BTODYHD K CENLCKOXOIANCTREHHRIM 3eMAsM nobfapnedHs AOporW, Tak KAk B pancoHe
HMCCNenoBaHMa DONBLWHHCTED M3 HAX HE HMEST NOKPRITHA,

Orop npob MakpoacobeHToca OCYWECTRAAACA B CPOKM MAKCHMANBHOrD PaiBuTHA SeHTOCHBLIX
OpraquImos: ooud paz g 2010 r. (koHeW anpens - NUE BECeHHEro NonopcdbAl W geasxge & 2011 r. (e
AGONE0HER NS - B HAYaNa W B NOCNa0Hux Yucnax anpanal. Ha p. Banorge npole Takke oThupanices B
NEpHUo NETHER MEXeHW B HaYane aerycta 2011 r,

Orop npob NpoBoOWMNCA NO CTAHOAIPTHOR METOOMKE WTAHMOBRM gHodepnaTensm MPC-21 0,0045 m2
(MeToOoMYeCck e pPEKCMEHAIUMW..., 1983). Ha Kasaol CTaHUWMK NPoW3B0OMN0cE Mo 3 BLIEMKW FpYyHTa Ana
NoAyYaHra 0aHol obwednHeH oA Npobel. Tak#e NPpoRsOMNNCE CMbiBL C KaMHa@. Mpobel NPOMBIBANKCE Ta30M
Me 17 ¢ dscvposanice 40%-M pactecpor dopManegernga. Mpy kaMmepansHoR obpabotee anpegenand
CHCTEMATHYECKDE NONGHMEHWE DRFaHWIMOE, YHCAEHHOCTE W Buomacoy no rpynnas. Boero Beno otobparo 34
KONWYSCTEEHHBIZ U T KaYecTEeHHbIX Npod,

Mocxopa W3 CHCTEMBTWYSCKOrD  MNONOMEHWA OpradHWIMoE W KONWYSCTESHHEY  NoKazaTensil
MakpoIooGeHToCa, GbiN PACCHMTAN PAL MHAEKCOB: MHOeK: MYOHARTA - YUTAW, HHOEKE KMHra W Bonna, vHoexc
Byouedca M WHger: Madepa (Baxkauon, 2000). JaHHbie MHESKCL HaWbonee NpocTeE 408 pac4eTa, He TpefyoT
TWATSNEHOM D anpedengsEnyea 00 BWMdd W EHEIFIEIHhI HAaMK © LIE &Y '!.H:TEHDEJ'IEHHFI DE‘LLI_EIH TEHIEHLMK
FABHCHMOCTH BHOTHYECKAXY WHOSKCOR OT CTENEHW OCBOEHHOCTH Boaocbopa.

[AnA pacyeTa IHAYEHWE Ko3dPUUWeHTa KOpPEAALKWW WCNONbL30BaH NakeT adannza Microsoft Excel.

Pesynetarthl

B pe3ynsTaTe NpoBEaeHHoro alannia Geno yCTaHoOBNSHO COOTHOLWEHKWE YHACTKOE Ha poacchopax pex,
MMEILMYE PEIHOE NOKPLITHE HA 38MHON NoEEpxHICTY (Tabn, 2}, 3aKoHOMERHD, 4T 008 AECOE HEAMMEHBLIAR
Ha sonochopax Tex BOOOTOKOE, KOTOPLIE NPOTEKanT NMGo No TEppHUTOPWKA a0MWHWCTRATHEHOMO UWeHTRa (r.
Bonorga), nubo  sBnMam  Hero, WK #e  Yepel  KpYNHBE  HACRAeHHBE NYHETL. Bbicoxkas gons
CENBCKOXOIANCTEEHHBIX Yrog HI:1. B CBDH) DHeEpRElE, KOOCBEHHD CBAOETENRECTEBYET DE- QUBDEHHDCTH JII_EIHHDI;'I
TeppuTopun. 0nA paaa sogoTokoe oHa npeesiwaeT 50% eonocbopHon niowany, dons TeppuTapria, 2aHAThix
HBCENEHHLIMK MYHETAMK, BLICOKa ONA BOOOTOKOR, PACNONO¥EHHBX BENWIA a0MUHWCTRETHEHOT D USHTRS WK
YEDEZ HEMD NPpoTeKanwKx. B CcBow oYepelb, “alTh W3 HCCNeOoBaHHbIX PEK COBCEM HE MMENd HACBNEHHbIX
MYHKTOE Ha TEPPUTOPWUK CBoMX Bogochopos. 3afonoyveHHble TERPRPUTORWH, NPEOCTABNEHHBIE MOBLEMECTHD,
BEMOY MHHAMANLHOMD XOIARCTEEHHOND WCNONLIOBAHWMA B OBAHHOWR MECTHOCTH, BbiNM OTHECEHEl BMECTE o
NaamMiK K MangoCedeHHEIM TEQRUTORAER,

Tabnwua 2. Jana TeppuTopui Bogocboproro BacCcelna, B pasHoW CTENeHW DCRIEHHERA YenaBeKoM, No
OAaHHEM KN3CCUBHKaUMK CHHMECE 38MHOA NoBepxHocT ETM4 cnyTHuea Landsat?

Peka MAGWa ok Oons Wa popocbope, %
WHACTKA
BoaocHopa,
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K necon CENbXOIYTOAMA  HACENEHHBIX GanoT BOADEMOB
_ _ MyHKT OB
Bonarpa, 170,35 B7.16 12.84 - -
BEQXOBLA _ _
Bonorpa, 1371.87 59.4 36.19 2.0 0.5 1.11
nepen
(] =leputal ]
Banarpa, 2776.15 57.82 27.57 13.23 0.4 0.98
oCne ropodd
KomMia a0.74 av.i4 41.01 1.25 - -
VR 151.42 39.09 53.04 7 .88 - -
NocTa 49,19 29.78 S6.65 12.78 - 0.749
Nexa 1623.42 69,37 28.56 4,85 2,18 -
Conema 40,61 6,08 50,33 43,59 - -
LWarpaw 65,8 15.84 £0,41 23,75 - -
Eeneah:a 29,32 - -II].E 59.7 - -
Tonwma 26.32 g2.2 11.7 - 6.63 -
YepH bIi 05.88 61.08 22.76 - 3.11 -
W uHrape

CooTBeTCTEYVIOWME IHAYSHWA BUOTHYSCKWE WHOSKCOE ONA Pa3HeX BOOOTOKOE NpUHESdeH B Tabn. 3.
OUBHKS K34eCTES NOBEPXHOCTHBIX BOO NOKa3ana, 4To Hawbonee 3arpA3HEHHBIE BOACTOKM - 3To p. Bonoroa Ha
YUACTKe nocne ropoga, p. Cogema, p. Oeneska, p. Worpaw. HavMedas 3arpazdeHHsie - p. TonwMa w p.
HYepHed IWWHraps, KadecTeo BOA HA JaHHBIX BOOOTOKAaX cornacHo, MOCT 17.1.3.07-82, konebnetca oT |-l
(TonwmMa, YepHed Wurraps) go V1 (Bonorpa Ha yyacTee nocne ropogal, Nokaszateny BUOTUYECKME WHOEKCDE
NOZBOAMAKY HAM PEIOENWTE BOOOTOKW HE TPW FPYNNEl N0 CTENS8HM aHTRONOreHHors Enuasus (Mewsesa,
PunoHeHrs, 20121

Tafnuua 3. MHAeKCHE KaYecTea 804 noonegyemesx 8oaoTokoe Bonoroackon ofnactn

Pera HHaek: WHaexc KuHra w bonna WHpek: Madepa MHoexc Byogwswnca
MyOHaATE - ¥UTOK
Bonoroa, BERpXOBLA 28.14 13.86 149 ]
Bonorga, nepen 62.33 2.47 14 f
rOpoaom
Bonorga, nocne 90.63 0.349 5 1
ropoaa
KoMbA 25.78 10.77 21 B
NyrTa 41.26 3.29 19 7
NocTa 46.82 2.39 H 4
Newa 50 0.51 10 3
ConemMa 97.18 0.016 ] 2
Lorpaw 97.18 0.18 g Z
fensexa 97.18 0,13 b 2
TonuwmMa 14.87 8.491 23 8
HepHeiA WuHrape 11.58 27.13 22 ]

KoppenAuModHas 3I8BMCAMOCTE MO anan pomacho OB 3IaMATLIX ASCaMA, CEfbCKOXOTHACTEEHH ki i
YVIOOBAMK W HACSABHHLIMK NYHKTaMK Npegcragnada 8 Tabn, 4. MHgeke My OHAaRTa-YuTam, 3HaYsHmMe KaTaporo
YBEMMHWBAETCA NPW 3arpizHEHWW, NOKA3EIEISET QTRUUATENEHY K CEA3L C aonen wa sopocbope necos w bonoT
(MaNOOCEOSHHEIE TEPEHTDDHH] M NONOHENTENEHYHY C OOAER CENBCKOX0IRNCTEEHHRIX }"FD.IIHEI W HaCensHHbIX
NYyHETOE [OCEOEHHBIE TEFIFIHT'EIFIHH}. AHEYEHMA OGCTaNbHBIK  WHASKCOH, HEGEEII}EIIT, YMEHBLW AKTIA MM
VEEMHY2HWKN IarpRidediiA, NoaToMy OoHM NOKAILBAKNT MNONOSsEATENERHYD KOppenfuWio C ManooCBEOEHH bl MK
TEQRPWTORHAMH W OTRWUATEAEHYH - € OCBOEHHBIMK, MPW 3TOM EOpPPERRUWA O00KM CankCHOX0IARCTESHHEIX
YIOOMA HA soaocBope © pAINUYHBIMKE MHASKCaMK cnaba, a ¢ pROoM MHOBPKCOE BOODWE He NPOCNEMUBaaT R,

Tabnuua 4. 3Ha4eHHs KO3 PUUMEHTOE KOPRenauMy BUOTHYECKHME MHOBKCOE W YY3CTHOE B0 a0CBopHoro
GaccedHa C palHbIiM NOKPLITHEM

BEHOTMHECKHIA MH 42K Hona Ha eogochope
necon, BonoT CENBEXGTE, yIOaMA HACEA2HH BIX MYHETOB
MHOek: MY OHAWTA = YIAThK -0.75 0.53 0.74
WHoek: Kunra w Banna 0.52 .53 -0.51
WHpekc Maihepa 067 -0.48 -0.62
MHpekc Byouauca 0.65 -0.45 -0.6
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ObcyxpeHune

CTeEn2Hs OCEDEHHOOTH YENOBSK DM 'I'EPFIHTDFIHI;'I E-DJJ'DEEDPE EI'I'F'EH‘.EIET-E:H Hd Kad“N2CTEE BR[O B BOODTORE,
Boicokas Oons, 3aHATaA necaMy 1 GoNoTaMy (ManoocE028HHbIX TERRPUTORPWAL, CKa3IBAETCA NONOFMTENBHEIM
cOpa3oM Ha Ka4ecTee soa. OO0 3ToM CEMOBTENLCTEYHIT BRICOKME KOFpUumeHTs Koppenauwmy (oo 0.75),
OCBOBHHRIE e TEPPWTODWMM (HaceneHHwele MNYHKTR), Hao0opoT, HEraTWMEHO BAWAKDT Ha KaJYeCcTEO BOA.
HaceneHHse NyHKTE BNUAKT Ha BOOOTOK KAK HeNoCpeacTEeHHO NyTeM cBpoca cToYHbIX Bog NpeanpuaTHi,
BRI R HaNEHLIX X038 I.T'Il!:TE-r CTOKOE NHBHEBLIX KAHANKWAA LI'I.-'IFI AR, Tak 1 33 C4ET NACCHMBHAOND CMEIES B BOODTORM
PAZNMYHBIE BRecTE, CenNBCROXOIARCTESHHEE YHofAkA Ha WOCCNefyeMol TeppuTopMd, B OB a4epaik,
noka3lany cnafioe BAVMAHWE Ha KaYecTeO BoA. Cenbckoe Xo3RdcTeo Bonoroackod obnacTi B nocnegHwe
OECATHARTHA Pa3BMBAETCA A0BOABHO Cnafo. MHOrMe TEppUTOPHMM B HACTOALLEE BREMA HE BOIOLNbIBIHTCA,
Mona 3apacTainT. B LencM e 3apdcHMOCTE Ka4YecTha BOd OT HANWYMA CoNbCKOXOIARCTBOHMBLIX Yook
MEOCNEHMBAETCA, XOTA M HE B CTONE IHAYMTENEHOR CTEMNEHW, KaK OT Hacene e nyHsTon (Tabn, 3).

Cpaeav BUOTUYECKMYE WHASKCOE HAWBONGWYE 33BMCHMMOCTE OT CTenedHd OCBOeHHOCTH BogocBopa
OEMOHCTPUDYET WHOEKC TyOHaWuTa - YUTnw, HEaWMEHBWYKD - WHASKS KuHra w Bonna. Bo3MowHD, WHOEKC
MyaHaRTa - YuTnw AenseTcA Hanbonee NoKaE3aTeNBHEIM N8 CLUEHKW KEYECTEE NOBERXHOCTHLIX BR[O, & OaHHOM
CAYYEE, NOCKONBKY OCHOBAH HE COOTHOLWEHMK YUCNEHHOCTH ONMMOXeT, CEMOETENECTEYHILMY OF OpraHW e Kom
FAMPAIHEHHM.

HEHEMJ‘IEE BEROATHO, 4T0 BICOKAR I3BMCMMOCTE KaYeCTea B Ma EII.-'IEITI.-'I"-IE-EI';HF-'I I.-'IHFI,EHZ-EEM a7 CTEMN2HA
OCBOBRHHOCTH Boacchopa ByAeT CToNk e XapakTepHa ONA Bcex pedHelx baccepHoe CyxoHCKo-IBMHCKOR
naHpwapTHoR obnacty (MakcyTosa, Bopobees, 2007). Cropee BCErMD, 3HaENOMMYHaA 33BMCHMOCTL HA 3anane
Bonorogokol ofnact BYOET MEHEE BRIpAHEHHOA 33 CY4eT GoNbWord KOAWYECTES 038R CEREpO-3aNaaHoH M
BRICOKOA 3aB0N04MeHHOCTH 0 -2anagHol ee 4acTi. Mpegnonosus, 4To ofWas TedgeHuna By 0eT xapakTepHa
Ona  Boex  TeppuTopuid  Cepepo-3anaga  Pocoud,  WMMeWMx  YMepeHHBIR  YROBEHE  AHTRONOMEHHOA
oCEDEHHAC T, Bee EHETHHEEHHE MHOBKCEl, HCNOABZOBAHHEIE ONA aHANNKM2a, uﬁHapymuaamT EhI-I:CIH:}'H:I CTanEHL
KOPPEAFUWMME C YPOBHEM BHTRONOMEHHON DCEOEHHOCTH TERPHTODMK M MOrYT BbITh MCAONLI0BEEHLI, MCXOOA W3
BOIMOMHOCTIA COOpa MaTepuana, ona ux pacueTa.

3aKnwyeHne

Ta K [:IEIFIEHEI M, BbIHBNE2HA FFBEWVCHMMOCTE KAYECTEA B TI0 E-IHDTH'-IECH:HM MHOBKCAM OT CTEnaHM
QCRBODEHHOCOTH Eﬂ.ﬂ.ﬂcﬁ-ﬂpa. J].ﬂil WMCCNe qOsEaHHRE X Eﬂﬂ.DEﬁD[I HelX DAaCCERHOE NECONOKDHTHE K sabonoweHHbIE
VHAECTEW, KdK MAnOOCBOSHHLIE TERpPWTORWW, HE OTPas3IWTCR HEraTWBHO Ha KaYeC.TBEa BOO B BOOOTOKE.
BonbLlme NAoWanM|m Ha Ell::l.ﬂ.l'_‘l:'.ﬁf.'l e, 3aHATEIE HaCeneHHeMKA MYHETaMH, obHa PYHABOT BRCORYRD CTengHke
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Eaue{TEd BOA TEPDUTODNH MOHHD ﬁ",-'.EIET NPoBGONTE YHE Ha OCHOBE OaHHBY OWCTaHUWOHHOMD 30HO\WPOEaHEN A,
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Assessment of the influense of the river pool
development on the water quality by means of GIS
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Summary:
The mapping of a number of drainage basinsg of
Vologda-Gryazovets and Verkhnesukhonsky wisual

environments in the Vologda region was carried out with the
help of GIS methods. GIS analysis methods enabled to assess
the river pool development, for that purpose the picture of
terrestrial surface was classified by the method of [SODATA
into three classes; wood areas, agricultural areas and The
dependence between human-induced impact and the biotic
indexes representing the water quality according to the
macrozoohenthos communities condition.



