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BeeaeHHe

B pe3yapTaTe CI0:KHeHIIeH HCTOPHH TEXHOMeHe3a, a TAIske HeTopHueckod audxbepeHuHaLum
CHCTeM NMPUPOAONOb30BaHHA B HacceiiHax pek ¢hOPMHPOBAMINCH HX CrielH(pHYECKHe MPOCTPAHCTBEeH-
HadA CTPYKTYpPAa U JUHAMMKA BO BPEMEHH, KOTOPhIE MOXKHO PAaCCMATPHEATH KAK Pe3y/IbTAaT aAanTaluH
reocHcTeM K TEXHOTEHHOMY BO3aeiicTBHIO. Takaa TpaHcopMAaLHA OTPaskaercsa, B KOHeYHOM HTore, B
THAPOXHMHYECKHX XaPAKTEPHCTHKAX MOTOKORBIX CTPYKTYP MOBEPXHOCTHONO H PEYHOI0 CTOKA. 310 00y-
CJIOBJIHBACT aK'IyaJleCX?I‘b HCCMIEAOBAHMA l'lpOCTpaHC'I'BEHHO‘BPEMGHHOﬁ JAUHAMUKHU [‘l/I,ELpOXI/lMl/l‘-leCKl/D(
nokasaTreneil kauecTea Boz [1]. Haske Ha MPOTAKEHHH CPAaBHUTENBHO HeOOMBLINX (acCeMHOB MAaJbIX
PeK 3aMeTHHI CYLLRCTBEHHBIE TTPOCTPAHCTBEHHRBIE PA3IHYHA XHMHYeCKOro cocTaBa koa [2]. CyluecTBeH-
HbIE H3MEHEHVA NPETEPNEBaeT U AMHAMUKA XMMHYECKHX NOKA3aTesNeil BO BPEMEHH.

O0BEeKT H MeTOabI HeCAeA0BAHUA

P. Boaxopel, OKOJMIO 10 KM pycaa KOTOPoH (M3 25 KM O0Ie MpoTAKeHHOCTH) HAXOAHTCA B
yepre r. Bearopoaa [3], HA BceM MPOTAKEHHH HCTIBITHIBAET AHTPONONeHHOE BJIHAHHE PasAHYHONO
Xapakrepa, Baekymee 3a cofoil npocTPaHCTBEHHO-BPEMEHHYI) H3MEHYHBOCTD HAUGO1e€ 3HAUUMBIX B
3KOAOTHYECKOM OTHOIIEHHH THAPOXHMHUYECKHX KOMIIOHEHTOR.

HOna npocTpaHCTBEHHONO aHAJAH3a MHAPOXHMHUYECKUX MOKa3aTeNeld B peke HenecooOpasHo
NPEJICTABUTE €€ KAK KACKAIHYI) CHCTEMY, BbIICIHB B HEH CTBOPBL, YCJAOBHO OOO3HAUAEMBIE KAK
«BXOA4» W «BBIXOA» cHcTeM. B p. BosaxoBel, Ha BceM MPOTAKEHHUH HCNbITHIRAIOIWIEH BIUAHHE Hace-
JIEHHBIX MYHKTOB, OBIIH BRIZENEHbI 14 TOUeK MpoBooTOopa, BkAoUYas (hoHOBBIA OOBEKT — POAHMK B C.
NymkapHoe Benropoackoro paroHa (cM. puc. 1). MecTononoxeHusa CreOpoB ObU1M 0GOCHOBAHBI Y-
TeM aHAJAH3a NeO3KOJIOTHUECKOH CHTYAUHH B ee facceiiHe, a TAK:Ke ¢ YUYeTOM aHTPONOTreHHBX MOAH-
dHKaLMii ee pycaa, MPOH3BeAeHHBIX B Hadaae 1980-X rofioB, KOTAA B €10 FOPOACKOM OTpeske OhLIH
NPOM3BEACHbI THAPOTEXHHYECKHe PaGoThL. B pesyartare pyeao npeactarafeT ¢coboil Kackas, paciit-
PeHHIi ¢ 3aMel eHHBM BOJZOOOMEHHOM. DTH pacIMPeH s BhIMOAHAIOT NPOTHROMABOAKOBYHO (DYHK-
LIHI0, 2 TAKAKEe MPHHHUMAKT MOBEPXHOCTHBIH CTOK ¢ MOPOACKOM 4acTH facceiHa, CriocOOCTBYIOT OCaMK-
JEHHUIO B3BELICHHBIX YACTHIL, T.€. MPEACTABIAIOT COG0H NPUPOAHO-TEXHOTEHHbIE «QUHCTHRIE COOPY-
KEeHUA»,

B Teuwenne roma (¢ <deBpana 2011 I. NO AHBAPh 2012 I.) AJA ONEHKH 3KOJOro-
THAPOXHMHYECKOTO COCTOAHUA D. BosIXOBel npoBoawica peryJAapHbii (e:xemecauHbiit) o160p npod,

! PaBoTa BhINOJNHEHA NPH (PHHAHCOBOH MoAepKKe TOCYAAPCTBEHHOTO KOHTPAKkTa N¢ 02.740.11.0675 B paMKax
®LI «HayuyHble H HayyHO-TIeJaroriydeckde KaJpbl HHHOBAIHOHHOH PoccHi» Ha 2009-2013 TOABL
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KOTOpble aHa/M3NpPoBasINCL C UCMNOMb30BaHMEM CTaHAapTHbLIX MeTOAMK MO crefAyloWwmMM nokasarte-
nam: pH (noTeHUMOMETPUYECKMM MeToLOoM), MUHepanusaumsa (MeTogoM KOHAYKTOMETpUU), asoT
aMMOHWHbIV (CNeKTPOOTOMETPUYECKMM METOAO0M), HATPATbl U HUTPUTbI (MOTEHLWOMETPUYECKNM
MeTofl0M), >Kesie30 oblee (cnekKTpoaromeTpUYeCKUM MeTOLO0M), a TakXKe coflepXXaHne NOHOB CBUH-
ua, Mean 1 uuMHkKa (MeTofoM BOJIbTaM NMEPOMETPUYECKOro aHann3a) B KOHTPOJIbHbIX CTBOpax, onpege-
NALWMUX COCTOAHME OTAe/IbHbIX YH4acTKOB peku. ObLlee KOMYECTBO NPoOaHain3npoBaHHbIX Mpoob -
168. B geHb npo6ooTbopa NpoBoAM/ICA aHanuM3 BOAbl Ha pH, MuWHepanusauuio, cojep>kaHue asora
aMMOHUWIAHOIO0, HUTPATOB U HUTPUTOB. [19 BOMbTAMMNEPOMETPUYECKOr0 (Ha onpejaenieHne cofepika-
HWA CBMHUA, Megu N UMHKA) U CNeKTPOOTOMETPUYECKOro aHanusa (Ha onpefesnieHne cogepXaHus
>kenesa obuiero) nNpobbl BOAbl KOHCEPBMPOBAIUCHL A06aB/IEHNEM KOHLEHTPUPOBAHHOW a30THOW Ku-
cnotbl (2 :500 mn).

KapTupoBaHue hparmeHTa 6acceliHa p. bonxoBey ¢ 0603Ha4YeHNneM Touek npo6ooTbopa ocy-
LLLEeCTB/IANOCH C MCMO/Ib30BAHMEM KOMMbIOTEPHOM nporpamMmmbl Maplinfo 10.0.1.

[Ons BbIABNEHUS MPOCTPAHCTBEHHbIX W BPEMEHHbIX PasINuMii XMMWUYECKOro cocTaBa peyHoi
BOZbl MCNOMb30BaNM KnacTepHbii aHanus (nporpamma STATISTICA 6.0). [nsa 3Toro Bce faHHbIe Obl-
NI HOPMUPOBaHbl (OTHOLIEHWE OTK/IOHEHWI OT CpeAHEro 3Ha4YeHUa K CTaHJapTHOM) OTK/IOHEHMIO).
[Onsa 6onee 4eTKOro BblAeNleHNS KNacTepoB MCMO/b30BasnM MeTof YopAa, KOTOpbIA MO3BONAET «pac-
WNPATL» NMPU3HAKOBOe NpocTpaHCcTBo [4].

Pe3ynbTaTbl 1 06cy>XaeHue
BbigeneHne 601bWOr0 KOsiMyecTBa KOHTPO/IbHbIX CTBOPOB (B CMCTEMe MOHUTOPUHIA MOBepX-

HOCTHbIX BOoA Pocrngpometa Ha p. bonxosey npefycMOTpeH NuULb OAMH NOCT) NO3BOJIN/IO BbIABUTL
MPOCTPAHCTBEHHbIE PAa3/INYNA TUAPOXUMUYECKNX XapaKTepUcTUK ydyacTkos p. bonxosey. MeTtogom
KNacTepHOro aHanusa 6bin 06paboTaHbl HOPMMPOBAHHbIE AaHHble TUAPOXUMMNYECKMUX MCCef0Ba-
HWiA 3a nepuog HabntogeHun ¢ pespans 2011 r. no aHBapb 2012 r. (puc. 2).

Tree Diagram for Variables
Ward's method
Euclidean distances

b1
®oH (poAHUK)

Puc. 2. Pe3ynbTaT KfacTep-aHasvM3a MacCUBOB MMAPOXUMUUYECKUX AAHHbBIX,
CTPYNMMPOBaHHbIX MO TOYKam oT6opa npob

Ha p. bonxoBey, MOXHO BbIAe/INTb TPN KacKafHble CUCTEMbI, pa3/inyaloLmecs rmapoxmMmmye-
CKMMUN nokasaTensamu:
1) HayanbHas, COOTBETCTBYHOLW,as y4acTKy 6acceliHa ¢ celbCKUM TUMNOM pacceneHus (cteopbl b1-63);
2) ueHTpasbHas, c ropoACKUM TUMNOM 3acTpoliku (cTtBopbl B4-B11);
3) ycTbeBas, B6M3n BnageHuns B p. Cesepckuii AoHel (cTBopbl B512-B13).
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Puc. 1. PacnonoxeHune Touek NnpobooTbopa Boabl B p. Bonxosey,
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Mpn 3ToM Hanbonee 3Ha4YMMble Pa3INYNSa HAOBMOLATCA MEXAY «CENbCKOW» N «TOPOACKON»
rMAPOXUMUYUECKUMMN CUCTEMAMM. Pa3nmumsa no cOBOKYMHOCTU FTMAPOXMMUYECKMX NoKasaTenell Mex-
Ay 3TUMM KacKagHbIMW cUCTEMaMM 3aKJ/l4yaloTcs, Npexae BCero, B xapakTepe 3acTpOWKU TEPPUTO-
pun 6acceiiHa («CelbCKUN» N «FOPOACKOV» TUM) U, Kak CNeacTBME, B YPOBHE UCMOMb30BaHUS Teppu-
TOPUWN M aHTPOMNOTreHHOTo BO3AeCcTBUA Ha BoAoc6op. Kpome TOro, 3T OTAMYMSA MOTYT GbITb CBSI3aHbI
C TEM, UTO MpPU MNepexofe M3 Ha4vanbHOW B LEHTpPanbHYyl cucTeMy Boaoc6opa MPOUCXOAMUT pe3kas
TpaHcopmauuns pycna p. BonxoBel, KOTOPOe B «FOPOACKOM» TUMe 3aCTPOKN NpefcTaB/fieHO Kacka-
[OM TEXHOTeHHbIX BOJOEMOB - pacliMpeHni i n yrnybneHnini pycna. Takasa HeogHopogHas Mopdos10-
rms pycna onpegensetr HEPaBHOMEPHYH CKOPOCTb TEUEHMS PeKM U, Kak CneacTBue, pasnnymsa B npo-
Leccax, B KOTOPbIX y4acTBYOT FrMAPOXUMMUYUYECKME KOMMOHEHTbI.

Ons aHann3a BPeMeHHOW W3MEHYMBOCTU TULPOXUMMUUYECKUX MOKasaTenein LenecoobpasHo
COOTHECTM MOJSIyUYeHHble 3a BeCb Nepunoj HabnwaeHNs faHHble C Pa3IMYHbIMU da3aMun TMaposornye-
CKOro pexknuma nuccnegyemMoit peku. B pe3ynbTaTe NpoBefeHNA KnacTepHOro aHanmsa agns p. bonxosel,
BblAeNeHO0 3 Ce30Ha, CYU,eCTBEHHO pas3nmMyatloWwmxcs No XMMmMUYecKom)' coctaB)' pedHoit Boabl (puc. 3):
3UMHWN, BeCeHHe-NeTHUW N NeTHEe-0CEeHHWUNA.

Paznuuuns mexay aTUMn ce3oHaMn 06YC/I0BEHbI, MPeXAe BCEro, pa3HOBPEMEHHOCTbK MO-
CTYMN/IEHUS MOBEPXHOCTHOrO CTOKa M Pas3/IMYnUsiMN ero MHTEHCUBHOCTU B pa3Hble Ce30Hbl roga. Mo-
BEPXHOCTHbIN CTOK, 0COBEHHO A0XX/EeBble BOAbl, XapaKTepU3yTCcA pe3Kol HepaBHOMEPHOCTbIO pac-
XOZ0B. B CpaBHUTE/IbHO KOPOTKMUIA NPOMEXYTOK BPpeMeHU pacxos U 06beM J0XKAEBbLIX BOL MOTYT pe3-
KO BO3pacTu, NO3TOMY B TeUEHME rofa C NOBEPXHOCTHbIM CTOKOM B BOAOEM MocT\TlaeT OrpOMHOE KO-
JINYECTBO B3BELUEeHHbIX Bew,ecTB [5]. C yueTOM aHTPOMOreHHOro BO3A4elCcTBUS Ha BoAoc60Op, BPEMEH-
Has gMHaMuKa FMApPOXMMMUYECKOro COCTOAHUSA pPeku, Takum obpas3om, ynpouiaeTtcs, B c/iefCTBME CO-
KpaweHua a3 (Hamu BblAeNeHOo TPU KnacTepa), U CTAHOBUTCS 3aBUCUMOW OT KPaTKOBPEMEHHbIX pe-
XMMOB TUMa A0X/AEBbIX MaBOAKOB. TaKUM 06pa3oM, MPOCTPaHCTBEHHAA CTPYKTypa YC/MOXHSeTcs, a
BpeMeHHas - npou,aeTca U CTAaHOBUTCS 60/1e€ XaOTUYHOA.

Tree Diagram for Variables
Ward's method
Euclidean distances

Fos

z6°

OKTAGPb nBryct mait anpens AHBapb HOAGPbL

CeHTA6pb nonb VIOHb mapT nekabpb theBpanb

Puc. 3- Pe3synbTaT Knactep-aHann3a MacCUBOB FMAPOXMMUNYECKNX AaHHbIX, CTPYMNMPOBaHHbIX
no BpeMeHu oT60pa Npob

MonyyeHHble pAgbl HabNwAeHWA NO3BOMAIOT BbIABUTb PAL TEHAEHUWIA, XapaKTepusyLnx
ONHaMUK)-TMAPOXMMUNYECKMX MoKa3saTesieil Kak B MPOCTPaHCTBE, TaK 1 BO BPEMEHMU.

BogopoaHbiii nokasatenb pH B p. bonxosel Bo3pacTaeT K YCTblO, AOCTUras Makcumyma B
CpefHel yacTu «LUeHTparbHOM KackKafHOoW cucTembl» (BblsiBIEHHOI B pe3y/ibTaTe K/acTepHOro aHa-
nu13a), a MMeHHO, B AManasoHe cTBopoB B7-B9 (cm. puc. 4 - A). ®OoHOBbIW y4yacToK (POAHUK) MMeeT,
KaK NMpaBu/o, HENTPanbHYyl peakuuw cpegbl (pH=6.5~7.5). o BpeMeHHO XapaKTepucTukKe 3Haue-
HUS pH n3meHsaTCA cnegyoWwMm o6pa3om: B 3MMHUIA Ce30H, a TakXe B Mepunof BbiNnageHns 0cagkos
(anpenb, MIOHb) peakunsa peyvyHol BOAbl 6/11M3Ka K HelTpasnbHOW, 4TO, B MEPBOM C/lyyae, CBA3aHO CO
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cnabbiMun, B CpaBHEHUUW C BECEHHE-NIETHUM MepuoLom, npoueccaMmu oTocnHTesa (Npu noTpebneHnn
CO02BOAHOI pacTUTENbHOCTHIO BbICBO6OXKAAIOTCA MOHbI OH), a BO BTOPOM - ¢ pa3baB/iieHUeM peyHoli
BOAbl aTMocdepHoli Bogol - cnabokucnoli no BennumHe pH; B NeTHe-oceHHWI ce30H pH Boabl No-
BblLLaeTCA.

MokasaTtenb 06Llell MUHepann3aLnum Boabl B p. bBonxosey B 601bLUEN CTENEHW BapbupyeT BO
BPEMEHU, YeM MO0 KOHTPONbHbLIM cTBOpaM (CM. puc. 4 - b). B npocTpaHCTBEHHOM OTHOLIEHUU Hau-
60NblINE KOHTPACTbl B COAEPXXaHWW PacTBOPEHHbIX MWHepasnbHbIX BeW,ecTB HabnwgawTca B LEeH-
TpanbHOW 1 ycTbeBOl vacTax pycna (b4-b613) - B npegenax ropoAckKoro oTpeska Te4eHUs, Ha ydyacTke
WHTEHCMBHOTO c6poca NMMBHeBbIX BoA. 15 BH\TPUToL0BOM AUHAMUKK BENMUYNHBLI 06LWeli MUHepanu-
3auUmm xapakTepHbl MakCUMYyMbl B 3UMHIO0 MeXxeHb (1000-1200 v Bbiwe Mr/n) ¥ MUHUMYMbI - B MNe-
puvof BeCeHHero noJslIoBoAbSA, a TakXe WHTEHCMBHOIO BblINafeHWA O0CaJKOB B anpese M WOHe
(750-850 mr/n).

MakcumanbHoe cofepXkaHne MOHa aMMOHUA B peke (CM. puc. 5 - A) HabnwgaeTcs B fieTHe-
OCEHHWIA Nepuofd, 4YTO CBA3AHO C MpoLeccamMmu 3BTPOMKaLunum pekn B Nepuos feTHeld MeXXeHu, a Tak-
>Xe C OTMMPaHMEM N Pa3fiodKeHNEM BOLHbIX OPraHM3MOB B OCEHHUWI nepuoj. 3MMoii, B CBA3W C 3aMU-
paHveM MpPOLLeccOB XXW3HeAeATebHOCTN BOAHOWM pacTUTeNbHOCTU, HabofaeTcs TeHAEHLNS YMEHb-
LWeHNs cofepXaHnsa MOHAa aMMOHUA. B BeceHHe-NeTHNIA Nepmnoj KOHLEeHTPaLMsa MOHA aMMOHUSA Npo-
[O/KaeT ocTaBaTbCA CPaBHUTENIbHO HEBbLICOKOW - KakK pe3ynbTaT MHTEHCMBHOMO YCBOEHUS MOHA aM-
MOHUA pacTeEHUAMMU NMpu HOTOCUHTe3e. B LLesloM cofepXXaHne aMMuMaKa B BOAE HUTAE He npesblllaeT
HOpMY - 2 Mr/n no a3oTy; 0fHaKo, B IeTHe-0CEHHWI nepuog HabnwgaetTcs npesbiweHne MAK am-
MOHUW-NOHa ANA pbl6OX03ANCTBEHHOro HasHavyeHnsa (0,5 Mr/n) NpakTUYecKn BO BCEX yYacTKax pPekwu,
npu atoMm HabnwgaeTca 3HauyuTenbHoe \BennuyeHne KOHUeEHTpauunM MoHa aMMOHWUA B Hayda/bHOW U
YyCTbeBOWM KackagHblX CMCTeMax Bogocbopa peku.

700

o E. TA Ei ER  EIC F12 qy  br b/ B6 B8 BIC bB12
A B

3VIMHWIA CE30H N BeceHHe-NeTHWIA ce30H NeTHe-0CeHHWI ce30H

Puc. 4. NpocTpaHCTBEHHO-BPEMEHHAA AUMHaMUKa BOAOPOAHOro nokasatensa pH (A) n obweli mnHe-
pann3sauunun (b) B KOHTPO/IbHbIX CTBOpax p. bonxosey 3a nepuog espans 2011 r. - aHBapb 2012 r.

Cofep>aHue HUTPATOB M HUTPUTOB (CM. puc. 5 - B 1 B, COOTBETCTBEHHO) MMeeT 60/1ee Bbipa-
>KEHHYI0 Ce30HHYI0 AUHAMWKY, MO CPAaBHEHWIO C MPOCTPAHCTBEHHO M3MEHUYMBOCTbIO, OCOGEHHO 3TO
XapaKTepHO ANs1 COAepXXaHUs HUTPUT-UOHOB. Py 3TOM OHM WM3MEHSIIOTCS BO BpPeMEHWU pa3HOHa-
npaB/fieHO: B IETHUI Mepuoj NPOUCXOAUT POCT KOHLUEHTPALUU HUTPUT-UOHOB U CHUXEHUE KOHLLEH-
Tpauuy HUTPaT-MOHOB. Hanbonbluash KOHLEeHTpauus HATPUTOB B KOHLIE /leTa CBSi3aHa C aKTUBHOCTbIO
(huTONNaHKTOHA (B 4YaCTHOCTW, CMNOCOGHOCTbL AMATOMOBbLIX U 3efleHbIX BOAOPOC/eli BoCCTaHaB/AMBaATh
HUTPaTbl 40 HUTPUTOB). KOHLEHTpaLUs HUTPATOB B MOBEPXHOCTHbIX BOJAx MOABEPXXEHa 3aMeTHbIM
Ce30HHbIM KO/1e6aHUSIM: MUHUMafbHasi B BEreTaluMoHHbI/i Mepuod, oHa YBENMUYMBAETCH OCEHbH U
[OCTUraeT MakcMMymMa 3UMOW, Korga npyu MUHUManbHOM MOTPe6eHNN a30Ta NPOUCXOAUT passioxe-
HUEe OpraHMYecKnX BeLLECTB 1 Mepexof a3oTa U3 opraHUYeckux GopM B MUHepasbHble [6]. B uenom,
coflep>XaHue HUTPaT-UOHOB - 6o/lee MHDOPMATUBHbIN MoKa3aTesb ANS1 BbIAB/IEHUS NMPOCTPAHCTBEH-
HbIX pasnuunii. Tak, faHHbIN MoKa3aTefb CHUXAETCs B p. BosxoBel Npu ee BNageHWM B Kackaf pac-
WnpeHuii pycna (ropofCcKOi y4acToK), YTO BEPOSITHO, CBA3aHO C MPOL,ECCAMUN CaMOOUULLEHUS B 3TUX
BOZOEMaX.



HAYUYHbIE BEAOMOCTN 19 Cepusa EcTecTBeHHble Hayku. 2012. Ne 21 (140). Bbinyck 21 165

™ U9

X T

05

Puc..5. NMpocTpaHCTBEHHO-BpPeMeHHasd AUHaAMN-

Ka cofep>aHnss NOHOB aMMOHUA (A), HUTpaT-

(B) U HUTPUT-NOHOB (B) B KOHTPO/IbHbIX CTBO-

pax p. bonxosel, 3a nepnof gespans 2011 r. -
hoH B2 B4 B6 B8 B10 B12 AHBapb 2012 T.

EBVIVHWIA Ce30H - HBeceHHe-NeTHUI ce30H - NIeTHe-0CEeHHWIA Ce30H

CofepyXaHus HUTPATOB, HATPUTOB M aMMOHUIHOIO a30Ta SIBASIIOTCA BaXXHbIMU MoKa3aTensi-
MM XMMMWYECKOro cocTaBa BO/Abl, KOTOPbIe MCMO/b3YKTCA NPU NPOBEAEHUN IKOJIOTUYECKON OLLEHKU 1
HOPMMPOBAHUM KauyecTBa MPUPOAHbIX Bog [7]. HNTpUTbI NpeAcTaBnsitoT cO60/ NMPOMEXYTOUHYH CTY-
neHb B LNy 6aKTepuasnbHbIX NPOLECCOB OKUC/IEHUS aMMOHUSA A0 HUTPATOB (HUTpUGUKALUS - TOMb-
KO B a3pO6HbIX YCMOBMSIX) U, HANPOTUB, BOCCTAHOB/IEHUS HUTPATOB 0 a30Ta U aMMuaka (4eHUTpu-
dukaumusa - npu HegocTaTke Kucnopoaa). Hanvume MoHa aMMOHMS U HATPUTOB B KOHLEHTpaLUsX,
npeBblllalOW X DOHOBbIE 3HAYEHUS, YKa3blBAeT Ha CBeXKee 3arpsiaHeHue, B TO BPEMsi KaK yBesnye-
HUe cofepXXaHUss HATPATOB - Ha 3arps3HeHue B NpeALlecTByoLLee Bpems [6].

MHthopMaTUBHLIM MokKasaTesieM As UCCNef0BaHUS MPOCTPAHCTBEHHOW U BpeMeHHOW AuHa-
MMWKU TUAPOXMMUYECKOTO COCTOSIHUS PEK SIBMSIETCS coAep>KaHue >enesa o6uiero (cM. puc. 6 - A) [6].
Boga pogHuka, nuTaloLwero p. 5osxoBel, NPakTUYeCKU He COAepPXWUT AAHHOFO MeTasnsa, a B KOH-
TPO/IbHbIX CTBOPAx COAEPXKaHUe XKefe3a BO3pacTaeT, 0CO6EHHO B rOPOACKOM 0Tpe3Ke (LeHTpasibHas 1
ycTbeBasl KackajHble cucTemMbl). Bo BpeMeHHOM OTHOLLEHMU coflep>KaHue Xese3a 06LLero B Bogax ro-
pofcKoro yuyacTka p. bonxosel, Bo3pacTaeT B BeCEHHe-/IeTHUI Ce30H, focTUras MakCMmyma B nepuoj
BbIMa/leHNs 0CaKOB. B HEKOTOPbIX CTBOpPAx rOpPoACKOro oTpeska TeyeHUss (0CO6EHHO B YCTbeBOI vac-
TW) B3TOT Nepuoj oTMevarTcs npesbiweHns MAK nogaHHOMY MUKPO3/IEMEHT)-

MokasaTenun cofep>XaHUs MOHOB TaKUX TAXENbIX MeTaslsIoB, Kak CBUHEL, Mefb U LMHK OT/N-
YalTCs 0YEeHb CU/ILHOW U3MEHUYMBOCTbIO KaK B MPOCTPAHCTBEHHOM, TaK U BO BDEMEHHOM OTHOLLIEHM-
ax (cM. puc. 6 - B, B u T, COOTBETCTBEHHO). B Lle/IOM, KOHUEHTPaLMN 3TUX 3/IeMEHTOB BO3pacTaloT B
BECEHHe-NIeTHUI nepuod, Korga cToK pek B 60/blueli CTeneHU onpeaensieTcsi NMOBEPXHOCTHLIM CTO-
KOM. MpocTpaHCTBEHHbIE KO/le6aHUs MOryT 6bITb 06YC/IOB/EHbI JIOKA/IbHLIM MOCTYN/IEHUEM AAaHHbIX
3/IEMEHTOB U CPABHUTE/IbHO GbICTPLIM CaMOOUULLEHMEM PEK OT HUX (HAKOM/eHUEM B [OHHbIX OT/IO-
YKEeHUSX). ITO MOXKeT NMPOSIBASATLCA B OTAE/bHbIX KaCKaZHbIX CUCTEMAX: MOBbILIEHHbIE KOHLEHTpaLum
MOHOB TSXKEJIbIX MeTas/IoB HabnofaloTcss NPerMyLLecTBEHHO B CTBOPax LEHTPasibHOW M YCTbeBOW
yacTax pycna.
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Puc. 6. MpocTpaHCTBEHHO-BpeMeHHasa AMHaMuMKa cofep>kaHus xkenesa oouiero (A), ceuHua (b), megn
(B) nynHka (I') B KOHTPONbHbLIX cCTBOpax p. bonxosel 3a nepunopg pespans 2011 r. - aHBapb 2012 1.

BbiBOAbI

B cneactBume pa3HOYypOBHEBOW aHTPOMOreHHOW Harpyskm Ha TeppuToputo 6acceiiHa peku
Bonxosew, («CeNbCKN» N «FOPOACKOW» TUMbI 3aCTPONKN), a TakXXKe B BUAY MOP(OIOrMYeCKONn Heosa-
HOpPOAHOCTM pycna p. bonxosew, B rOPOACKON YepTe NpeLcTaB/eHHOro Nocie0BaTe/ibHOCTbIO TEXHO-
reHHbIX BOJOEMOB, MPOM30LWWI0 POPMUPOBAHNE KAaCKafHbIX FTMAPOXUMNYECKNX CUCTEM BH\TpU pey-
HOro 6acceiiHa, KOTopble MOM\T 6bITb BbISiB/IEHbI METOAOM K/ACTEePHOro aHanmsa uccrnegyembix rug-
POXMMMUYECKUX XapaKTepPUCTUK.

HauyanbHaa kackagHasa cuctema (ctBopbl B1-B3) oTnnuyaetca npeo6nagaHUeM Ha AaHHOM
ydyacTKe peknm TMAPOXMMWYECKMX MoKasaTeseil MNPenMyLLeCTBEHHO arporeHHOro MpPOMCXOXAeHUSA
(MOHbI aMMOHUSA, HUTPAT-NOHbI, OCHOBHbLIM NCTOYHUKOM MOCTYMNEHNA KOTOPbIX SAAB/SETCA MOBEPXHO-
CTHbI/ CrOK C Ce/IbCKOX035AMCTBEHHbIX TEPPUTOPUIA), B TO BPeMs Kak B CTBOPax LEeHTpasbHOM U yCTb-
eBO KackKagHbix cucteMm (B4-B13), COOTBETCTBYHOLNX «TOPOACKOMY» TUMY 3aCTPOMKKU, OTMEeYalTCs
NOBbILWEHHbIE COLEePXKaHUA 3NeMEHTOB NMPenM\LECTBEHHO TEXHOTEHHOrO XapakTepa - TAXesblX mMme-
TannoB, NOCTYNaKwLWNX B PeK)' CO CTOKaMM NIMBHEBOM KaHanusauum ¢ TeppuTopmumn ypboreocmctemMsl.

BpemeHHast N3MeHUYMBOCTb TMAPOXMMUNYECKMX MOKa3saTesieli COOTHOCUTCS € pas/InyHbIMK da-
3aMU TMAPONOTNYECKOro peXkuma peku. Tak, nNpyv CHUXEHUU BOLHOCTU PEKU (JIeTHE-OCEHHAA U 3UM-
HAS MeXeHb) HabnpgaeTcsa onpefesieHHOe yBe/IMYeHMe KOHLUeHTpauuii MOHOB aMMOHUA (NeTHe-
OCeHHWII nepunog), HUTpaT- (3UMOI) U HUTPUT-MOHOB (/1leToM), a Takxxe pH BoAbl. Mpu yBeNnYeHUn
pacxof0B BOfbl, B MEPUOJ BECEHHErO NOJIOBOAbA U MHTEHCUMBHbIX 0CafKOB, KakK Mpasunso, B peKe BO3-
pacTaeT KOHUeHTpaunsa TaXXenbix meTannos (kenesa obLiero, CBUHUA, LWHKA U Mean), NOCT) akoLmnx
B peK)' BMeCTe C MOBEPXHOCTHbIM CTOKOM, M, COOTBETCTBEHHO, YMEHbLUIAETCA Be/IMUYMHbI pH 1 obuieli
MUHepanunsauumn.

B ycnoBuax aHTPONOreHHOro BO34eNCTBMSA MPOCTPaHCTBEHHO-BPeMeHHas opraHmn3aunsa peku
TpaHcopmMmnpyeTcs B CTOPOHY YNPOLLEHWNS BPEMEHHOM AMHAMUKN TMAPOXMMUNYECKMX NoKasaTenen u
YCNOXXHEHUSA - NPOCTPAHCTBEHHOIA.
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THE ANALYSIS OF SPACE-TIME PATTERNS OF THE HYDROCHEMICAL INDICES
VARIABILITY OF THE BOLKHOVETZ RIVER

The features of the river Bolkhovez functioning as the cascade hydro-
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