H.A. AnexceeBcKHI

PEYHO# CTOK: TEOTPA®UYECKAS POJIb
U UHIUKALIUOHHBIE CBOIICTBA'

Paccmotpensl reorpadguueckue GpyHKIMH PEYHOTO CTOKA, CBSI3aHHBIE C Iepe-
MEIICHUEM Pa3HOOOPa3HBIX BUJIOB BEIIECTB, TEIlIa, ¢ (JOPMUPOBAHUEM U TpaHC-
(hopmarueit SHePruK BOJHBIX TIOTOKOB. YCTAHOBJICHO, UYTO BEJIMYNHA U M3MCHYH-
BOCTbh COCTABIISIFOIMX PEYHOTO CTOKA OTPAKAIOT CrElM(UKY (yHKIHOHHPOBA-
HUS IPUPOTHOTO KOMIUIEKCa 6acCeHOB pek (OOIBIero WM MEHBIIETO pa3Mepa)
B KOHKPETHBIX JIAHAMA(QTHBIX YCIOBHUAX M IIPU XapaKTEPHOM YPOBHE IIPUPOIO-
NOJIb30BaHHMs1. BBINIOTHEHA XapaKTepUCTUKA MACIITAOHBIX 3(D(PEKTOB N3MEHEHHUS
CTOKa BOJIbI, HAHOCOB, XUMUYECKUX BEIIECTB U OMOJOTMYECKUX CyOCTaHIMI 110
JuinHe pek. ITokazaHo, 4To HMcHONB30BaHKE WH(OPMAIMU O POCTPAHCTBEHHOU
1 BPEMEHHOM M3MEHUYMBOCTU COCTABJISIIOLIMX PEYHOI'O CTOKA — PEajlbHbIN IIyTh
K Opranu3anui 3pPEeKTUBHON CHCTEMBI HAOIIOCHNI Ha/l MPHUPOAHBIMU U aHTPO-
MOTeHHBIMH U3MEHEHHUSIMU OKPYIKAIOIIEH CPEeibl, K BBISBICHUIO PEAKIUH KOMIIO-
HEHTOB ITPUPOIHBIX M TEXHOTCHHBIX JaHIIIA(TOB HA KIIMMATHYECKHE H3MCHEHHUS
1 XO3SICTBEHHBIC HATrPY3KH.

B mpenenax mpaktiyaecku ar000H TeppUTOpHH (HOPMUPYIOTCS, U3Me-
HSIOTCS ¥ TIEPEMEIIAIOTCS TIOTOKH BEIIeCTBA W SHEPTUH. B KoHEYHOM HTO-
T€ OHH TOCTYIAIOT B OKEaHBbI M MOps, 03epa M BOJAOXpaHMIHIIA. Bemman-
Ha yKa3aHHBIX TOTOKOB HAXOAUTCS B 3aBUCUMOCTH OT CIIEIM(HUKHU TIPHPOJI-
HBIX YCJIOBHH, a TaKkKe BUJIA 1 MHTEHCHBHOCTH aHTPOIIOTEHHBIX HArpy30K
Ha BOIOCOOPHI U BOAHBIE 00BeKTHI. OOLIMIA Mpolecc NmepeMeIeHns pac-
CMaTpUBAEMbIX MOTOKOB HA3bIBAETCS peuHbIM cTOKOM (Mypasetickuid, 1960
u j1ip.). OIMTHOBPEMEHHO 3TOT TEPMHH XapaKTepusyeT 00beM MM Maccy pas-
HOOOpa3HbIX BEIIECTB, KOJIMYECTBO TEIIA, KOTOPBIC IIEPEHOCUT BOJIHBIH O~
TOK 3a eiuHuIly Bpemenu (Yeborapes, 1978). B aToM cMbICie BOAHBIE TTOTO-
KU 32 HEKOTOPBIIf MOMEHT BpeMeHH # (C, CYyTKH, MECSII, CE30H, TO/I, BEK U T.11.)
TPaHCIIOPTUPYIOT HEKOTOPBINA 00beM Boabl WR, HaHOCOB SY, pacTBOPEHHBIX
xuMuueckux BermecTs CY. [1oaToMy BelecTBeHHas YacTh PEYHOTO CTOKA

MY = WR+SY+CY+ BY, (1)

! MceneioBanust BBIIOIHEHB! TIpH (rHAHCOBO# mojyiepkke PODU (mpoext 09-05-
00339), nporpammbl moAepKKH Beaynwx HaydHbix mikon (HII — 4964.2008.5), GLIIT
«Hayunble 1 Hay4HO-TIeJarOTHUECcKHe KaJpbl HHHOBAIIMOHHOM Poccumy (rocynapcTBen-
HbIi KOHTpaKT Ne 02.740.11.0336 u mpoext Ne [1164).
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Omna BKJIIOYaeT 1 OMOJIOTHIECKNH CTOK BY — COCTaBIIAIONIYI0 pEYHOTO CTO-
Ka, KOTOpas BBEIEHA B CTPYKTypy ypaBHeHUs (1) B mMociemHue AECITH-
JeTHs U JaeT MPEACTaBICHHUE O Pe3yAbTUPYIOIIEM IEPEHOCE B OCHOBHOM
IJTAHKTOHHBIX OPTaHU3MOB Yepe3 MONePEeuHoe CeueHue pycia peku (Anek-
ceeBckuit, 1993, 2000, 2004). TpagumuOHHO B COCTaB PEYHOTO CTOKA
BKJIFOYAIOT U TEIUIOBOH cTok HY, mMeromuit npyryto ([Ix) pasmepHOCTS.
s mpeononeHus mpodieM OObESAMHEHUST COCTABJISIONINX C Pa3IMIHON
Pa3MEpPHOCTHI0 MO)KHO COXPAHUTh 38 TEPMUHOM «PEUHON CTOK» UCKIIIOUH-
TEJIbHO BELICCTBCHHBIC COCTABIISAIONINE CTOKA, a AJIs KAYECTBEHHOM Xapak-
TEPUCTUKHA CYyMMAapHOTO MpoIlecca MepeHOca BOAHBIME IMOTOKAMU BeIlle-
CTBa, TEIJIA U DPHEPTHUU — HCIIOJIb30BaTh TEPMUH «T€OCTOK» HJIH «Teorpa-
(bugeckuit crox» (AnekceeBckwii, 2000).

Cocrasrstoniuie ypaBHeHUs (1) oTiIHUarOTCsT MEXIy coO00i 1o abco-
JFOTHOW BeJNIMYMHE TPaHCIOPTUPYeMOro BemiecTBa. Hambosnee 3HaYNMBII
ITOTOK BelecTBa (GopMHUPYET CTOK BoAbl WR. Bece apyrue cocrapistorime
PEYHOTO CTOKA MEHBIIIE TIO BEIMYUHE U SIBISIOTCS IIPOU3BOAHBIMU OT CTOKA
BOJIBI, TIOCKOJIBKY BOTHBIE ITOTOKH, 00Ja1as HeOOXOAUMOM SHEPTUEH, 0Cy-
MIECTBIISTIOT Pa0OTy IO TIEPEMETIICHHUIO COICPIKAIINXCS B BOZE BEIIECTB. [ 1-
JpaBIudecKkas sHeprus BogHoro moroka D = f(WR,1/N) Bo3pactaer npu
YBEJIMUEHUHU CTOoKa BOJbI WR u (wnm) ykioHa BojoToka /. Mismenenue WR
Y BEIMYMHBI / — COOTBETCTBEHHO BO3pACTAOIIAsi M YObIBatOIIast PyHKIIUU
pasmepa (mopsiaka N) pek. i3MeHeHne rTuapaBIudecKoi SHEPTUH 10 IITHHE
PYCIOBBIX CHCTEM OOYCIIOBIMBACT CHENU(UKY TTEPEMEIICHUST PEUHBIX Ha-
HOCOB, MX HaKOIUICHWE HA Yy4acTKaxX PEeK WM yBEJIHUCHHE UX CTOKa B pe-
3yJbTaTe pa3MbIBa PEUHBIX OTIIOKEHUN. BOIOHOCHOCTE pek onpenesier Be-
JUYUHY U U3MEHYUBOCTH IPYTUX BUIOB PEYHOTO CTOKA (7), TOCKONBKY

RR =k O,,T. @)

e k, — XapaKTEpUCTHKA, OTPaXKarolas CHenu(UKy TPaHCIIOPTHPYEMON
cyocrannmu. [l cToka BOJBI BEIMYHHA kK COOTBETCTBYET €€ IJIOTHOCTH
(p ~ 1000 kr/m*), A1s1 CTOKa B3BEIIEHHBIX HAHOCOB — CPEAHEN 3a IMEPUOJ
BpeMeHH 7 MyTHOCTH BOJbI s (Kr/ M*), mpudeM s =s (@, A), rae ¢, A — reo-
rpaduyeckne koopauHarel. COOTBETCTBYIOIIME XapaKTePUCTUKH K, it CY
u BY pasubl Munepanuszauuu C = C(¢, A) (kr/m*) u 6uomacce b = b(¢, L)
(xr/m?). Uem Gombiie cpenuii pacxon Boust O, = f (¢, A, N) 3a Bpemst 7' u
k., Tem Gonbie RR , naxe ecnu nopsanok peku N = const. Benuunna MY ot-

pakaeT KOHKPETHbIE YCIOBHS TpaHC(HOpMAIMKU aTMOC(EPHBIX 0CAKOB B
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CTOK BoABI WR BclencTBhe CHEIUQUUECKOro coueTaHus GopM penbeda
U JIMTOJIOIMYCCKOIO THIIA TOPHBIX II0POJ, 30HAJIBLHOIO IIOYBCHHO-
0OTaHMYECKOTO TIOKPOBa B TIpeJiesiax PeuyHoro dacceiina, qpyrux mpupo-
HBIX U TEXHOI'CHHBIX (I)aKTOpOB.

B npou3BOIBHOM CTBOpPE PeKH MEPEHOC Teruia

HY=c p Q,,-TO=c, -p-0-WR. 3)

OH 3aBUCHUT OT CTOKa BOJBI WR, yIenbHON TETIOEMKOCTH (cp), MJIOTHOCTH
(p) n cpexnelt Temrepatypsl BoAbl 0. BenmuunHa TerioBoro croka BIH-
€T Ha M3MEHEHHE COCTABIIAIOUINX BEIIECTBEHHBIX MOTOKOB, YYTEHHBIX
ypaBHeHHeM (1), Ha COCTOSIHME BOJIHBIX M Ha3eMHBIX OnolneHo30B. Han-
Ooree APKUM IPUMEPOM OTETIISAIONIETO BIMSHUS PEK Ha COCTaB PacTH-
TEIBHOCTH SIBJISICTCS] CMEIICHUE TPAHUIIBI PACTIPOCTPAHCHHUS JIECOB B CTO-
POHY BBICOKHX HIMPOT 1O JIOJMHAM KPYITHBIX CEBEPHBIX peK. M3menenne
TEIUIOBOTO CTOKA OTPaykaeT MHTErPAIbHYIO PEakIiio 00beMa BOJIbI B pyc-
JIOBOM CETH TEPPUTOPUU HA 30HATBHBIC U MECTHBIEC YCIOBHUS €r0 HarpeBa-
HUS W OXJIQXKJICHHSL.

Kiaccuueckoe conepkanue TepMUHA «PEUHOM CTOK» HCTIBITANO 3Ha-
yuTeIbHBIE Tpanchopmarn B XX B. Pa3BuTre BOAHOTO X034HCTBA, IPH-
OpHUTET 3ajla4 yAOBJIETBOPEHHs MOTpeOHOCTEN HAaceIeHUs, IIPOMBIIILICH-
HOTO M CEJIbCKOXO35HICTBEHHOTO MPOU3BOJICTBA B BoJIe 00YCIIOBWIIN TIpe-
MMYIIECTBEHHOE H3Yy4YEeHHE NpOOIeM ONpeAeTeHNs BOIHBIX PECYpPCOB
PEK, UX U3MEHYMBOCTU B MPOCTPAHCTBE U BpeMeHU. B pesymbrare Tep-
MHUH «PEYHON CTOK» YTPATHJI CBOI MepBOHAYAIBHBIN CMBICI. B 0CHOBHOM
OH CTaJl yIOTPeOIATHCS B KaUeCTBE CHHOHNMA TEPMHUHA «CTOK BOJb». Ta-
KO€ YIpOILEHHE HE CIIOCOOCTBYET Pa3BUTHIO TEOPUU THIPOIIOTUYECKOM
HayKH, €€ METOI0JIOTHYECKHUX U MPAKTHYECKUX MPHIIOKeHUH (AJlekcees-
ckmii, 2000, 2004). Llear maHHON CTaTbM — UCCIEIOBaHHE reorpaduue-
CKOH pOJI PEeYHOTO CTOKA M OIIEHKAa BO3MO)KHOCTH HCITOJIB30BAHUS WH-
dopmanuu 00 M3MEHYMBOCTH COCTABIISIOLIMX CTOKA JUIsl ONpEACTICHHUS
THJIPOJIOTUYECKUX MTOCIEACTBUN MPUPOAOTIONH30BaHUS (M3yYEeHUS WH/IN-
KaI[MOHHBIX CBOMCTB PEYHOTO CTOKA).

I'eorpaduyeckasi 1 HHIMKANMOHHAS POJIb PEYHOI0 CTOKA

Bopa BemmonHseT Baxkueimue (reochepHyro, TaHamagTHyI0, THIPO-
JIOTHYECKYI0, KOJIOTHYECKYIO U BOJIOXO3SHCTBEHHYI0) (YHKIMH Ha Ha-
meit mranete (Mwuxaiinos, [loOpoBombckuii, 1991). locratouno orme-
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14+
121

10

8.

WR SY cY BY HY

Puc. 1. CooTHotreHue JorapugmMoB abCOMOTHBIX 3HAYCHHUI COCTABIISIONIMX
peunoro ctoka uts peku ¢ N = 12 B 6acceitne Okxu (WR, SY,CY, BY — norapudm ot
BE€JIMYMHBI CTOKA BO/IbI, B3BEILICHHBIX HAHOCOB, PACTBOPEHHBIX BELIECTB,
OMONIOrMYeCcKUX CyOCTaHIMM, KT ¥ cToKa Teria HY, JIx)

TUTb, YTO C MOBEPXHOCTH CYIIM €XKEroAHO B CPEIHEM 32 MHOTOJETHUH
nepuoj B okean nocrynaet 41,7x10'? T Bogsl (MupoBoii BOJHBIN.., 1974),
15,7x10° T B3BelICHHBIX HAHOCOB ¥ 110 4x10° T PacTBOPEHHBIX U B3BE-
meHHbIX xumMuaeckux Bemects (Walling, Webb, 1987). [1pu cpenaem co-
JeprKaHUU IUIAHKTOHHBIX OPraHU3MOB B peuHOH Bozae 1,5 mr/n Ouonoru-
Yyeckuil cTOK B MupoBoii okean coctasisier 0,62x102 1. B 3aBucumMocTH
OT KOHKPETHBIX JIaHTIIAQTHBIX YCIOBUH Ha XapaKTepHOH IJIOMIAAH BO-
nocOopHOro OacceifHa Wi Ui PEeKH OIpeeseHHoro nopsaka N (ompe-
JIEIEHHOTO B CHCTeMe KOMPOBKH BooToKoB A. lllaiinerrepa) dpopmupy-
eTcst OOJBIITNI MIIM MEHBIITNI CTOK BEIIECTB PA3JIMYHOTO TeHE3Nca U Tell-
na. ComocraBieHne 00beMa MepeHoca 3THX BELICCTB B Pycie KOHKPET-
HOTO BOOTOKA OOHAPYKUBAET aOCONIOTHOE TOMUHUPOBAHUE CTOKA BOJBI
(puc. 1). B 3aBUCUMOCTH OT pa3Mepa peK U ycIoBUN (POPMHUPOBAHUS B UX
OacceifHax MMOTOKOB BEIECTBA M TEIlJIa M3MEHSIOTCS a0COMIOTHBIE 3HaJe-
HUS ATHX TIOTOKOB M BEJIMYMHA PEYHOTO CTOKA, MOCTYIAIOIIETO C CYIIH B
IIPHEMHBIE BOJIOEMBI.

I'eorpaduyeckas posib peYHOro CTOKa Hanbosiee OJIHO 000CHOBaHA B
paborax C.Jl. Mypaseiickoro (1946, 1948, 1960). B Hux BBeIeHBI mpe-
CTaBJICHHS O TOM, YTO TMPOLECCH (OPMUPOBAHUS U MEPEMENICHNs BOABI,
HAaHOCOB, XNMHYECKHX BEIIECTB U TEIlIa ABJISAIOTCS CBI3YIOMINM MEXaHU3-
MOM B COBOKYITHOCTH B3aWMOJAEHCTBYIOIIMX KOMITOHEHTOB ITPHPOIHBIX
nanamadToB. XapaKTEPUCTUKU 3THX NPOLECCOB, OTPaXkasi PEaKkLUIO He-
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OONBIIMX M KPYMHBIX MPUPOAHBIX CHCTEM HA M3MEHEHHE TeMITepaTyphl 1
BITKHOCTH BO3/yXa, aTMOC(EPHBIX 0CAJKOB, CTOKA BOJBI U TEIUIA, BIIUS-
10T Ha HAlIPaBJIEHHOCTh M HHTEHCHBHOCTH IIPOIIECCOB CKIIOHOBOM M OBPaXkK-
HOMW 3p03nH (CTOK HAaHOCOB), XUMHYECKOTO BBIBETPUBAHHUS (CTOK pacTBO-
PEHHBIX BEIECTB), Pa3BUTHS Ha3eMHBIX H BOIHBIX 9KOCHCTEM (CTOK OMO-
TEHHBIX U OPraHUYECKHUX BEIIECTB). B pe3ynbrare nokaibHbIe, pailOHHBIE,
peruoHanbHble, 30HAIBHBIC U WHBIC MPOCTPAHCTBECHHO-BPEMEHHBIC 3aKO-
HOMEPHOCTH M3MEHEHUs COCTABISIOMINX PEYHOTO CTOKA YBSI3BIBAIOTCS C
XapaKTepHBIM HA0OPOM TPHPOAHBIX yCIOBUH, CBOMCTBEHHBIX KOHKPET-
HBIM BOJIOCOOPHBIM TeppHUTOPHAM. PedHol cTOK mpHOOpeTaeT CMBICHT KO-
JIMYECTBEHHOIO MIPU3HAKA U3MEHEHUIN COCTOSIHUS OKPY KaIOLIEH cpenbl Ha
1100aJIbHOM, KOHTHHEHTAIILHOM U 0acCeiHOBOM YPOBHSIX, MEpOil oOMe-
Ha BEIIECTBOM U DHEPrUel MEXIy KOMIIOHEHTAMU MPUPOIHBIX U TEXHO-
TeHHBIX JIAHAMA(PTOB. DTO MO3BOJISIET WCHOIB30BaTh MPOCTPAHCTBEHHO-
BpEMEHHBIE 3aKOHOMEPHOCTH U3MEHEHUSI PAa3IIMYHBIX COCTABIISAIOIINX ped-
HOTO CTOKa JJISl OTIPEeNICHHUS PO (PU3MYECKUX, XUMHUIECKUX, OMOIOTH-
YeCKHX (PaKTOPOB, a TAK)KE XO3SIMCTBEHHOW JESITEIBHOCTH B M3MEHEHUU
COCTOSIHHSI U pEKMMa BOJHBIX OOBEKTOB CYIIH, a TAKXKE UX OaCCEHHOB, OT-
JMYAIOIINXCS TI0 Pa3Mepy, KOMIUIEKCY IPUPOIHBIX YCIOBHMN, BUIAM U MH-
TEHCUBHOCTH TIPUPO/IOTIOTH30BAHMS.

B3aumozeiicTBrue Mex 1y ydacTKaMu Cyliu 1 MUPOBBIM OKEaHOM pea-
nu3yercs B popme oOMeHa BonHBIMU Maccamu (Mypaseiickuid, 1946, 1948;
Onenpiirert, 1991). OHU CBI3BIBAIOT pa3jIMYHbIC TeOrpapuueckue KoM-
TUIEKCHI (HA3€MHBIC U aKBaJIbHbIC JIAHAIA(THL), PEKH, 03epa ¥ BOJJOXPaHHU-
JMIIA, CYUTy U OKeaH, COOTBETCTBYIOT MECTHOM, pETHOHAIILHON U 30HANb-
HOW BETMYMHE COCTABIISIONINX PEYHOTO CTOKA. M3MeneHnune ycmoBuii hop-
MHUPOBaHUS BOJHBIX MacC COIPOBOXKJIAETCS M3MEHEHHEM OTIEIbHBIX HIIH
BCEX HMX IapaMeTpOB, HapyIIEHHEM CJIOKHBIIETOCs OOMEHa BEIIECTBOM
Mexay cyied u okeanoM (Bmaroo6opor.., 1973; JloopoBonbekuit, 2002;
Kanmunun, 1968; Knure u ap., 1993 u np.). CneactBuem 3Tux Hapyiue-
HUH SBISETCAd N3MEHEHNE COOTHOIICHUS MEXIY «BHEIIHHMH» U «MEeCT-
HBIMI» OCaJIKaMH Ul OTACIBHBIX MAaTepUKOB M WX yacTedl. OTHOIIeHHEe
BHEITHUX ¥ MECTHBIX 0CaJIKOB (K03(h(HUIIMEHT BIaroobopoTa) onpeaeseT
ctok Bozbl (Kasmuauz, 1968). NHTEHCHBHOCTh BHYTPUMATEPUKOBOTO Blla-
roo0opoTa BO3pACTACT MPH YBEIUYCHUN pa3Mepa TEPPUTOPUU U HUCIIApe-
Hust. OHa yMeHbIIaeTcs TIPH OOJIBIIIOM BIIAroCOAepKaHUHM BHEIIHUX TOTO-
kOB Bo3nyxa. Koagduunent Baaroodopora sBisiercss (QyHKIIHEH BBICOTHI
penbeda MaTepuKoB. B cpemHeM 3a MHOTOJIETHHI TIEPHON HaJl TEPPHUTO-
pueit EBpasuu Tpansurom nponocutcst 8% BHeuHel Binaru. s ABcTpa-
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JIMM TPAH3UT BHEIIHEH Bi1aru Bo3pacraeT 10 76%. OcraBuiasics 4acTb STOU
BJIATH BBITIA/IAET HA CYIITy B BHJIE 0CAAKOB (DmenbIiureiid, 1991). AGconrot-
Hasi BBICOTA TOPHBIX CHCTEM CIYXKHT IJIaBHBIM OporpauueckuM (axTo-
POM UX OOJIBIIETO WIJIM MEHBILETO BbINAJICHHUS M3 OKCAHHMYSCKUX BO3IYII-
HBIX MAacc, MOCKOIBbKY HAJIMYHE TOP OMPEIEIIeT BOCXOIIIINN TOABEM BO3-
IyXa, €r0 OXJIAXKJICHUE U TTOBBIIIICHHYI0 HHTEHCUBHOCTD BBIMTAIICHHS OCAI-
KOB. BcirenctBre ATOro M3MEHSIETCsI CTPYKTYpa MAaTEPUKOBBIX THIIPOJIOTH-
YECKUX IHUKIIOB, COCTABJISIOIINX PEUHOro ctoka (Dmenpireiin, 2005). B
3aBHCHUMOCTH OT HHTCHCUBHOCTH BHYTPUKOHTHHEHTAJIBHOTO BIaroo0opo-
Ta OJJHU KOHTHHEHTHI SIBJISIOTCS MepexBaTunkaMu Biaru (Asus, CeBepHas
n lOxHast AMepukn), Apyrue KOHTUHEHTH! WK ux yactu (EBpomna u Ad-
puka — 1 Az, ABCTpanus — Uit ocTpoBoB OKeaHnn) — JOHOPaMH Bia-
ru. KOHTHHEHTHI, TPEUMYIIECTBEHHO MMEPEXBATHIBAIOIINE aTMOCHEPHYIO
BJIary, JOMHHUPYIOT B OTHOIIIEHHH BBIHOCA BOJBI, HAHOCOB U T.II. B TIPH-
OpexHBIE 30HBI MOpei. [lpyrue KpymHbIe yYaCTKH CYIITH OKa3bIBAKOT MEHb-
miee BIUSHUE HA OOMEH BEUIeCTBOM C MUPOBBIM OKeaHOM. XHMHYECKAs
1 OMOJIOTHYECKAst COCTABIISIONIAS PEYHOTO CTOKA MIPH 3TOM OTPAXKAET CO-
BOKYITHOCTh (DH3UKO-XUMHUYECKIX MEXaHU3MOB OMOTHYCCKUX M aOHOTH-
YECKUX TIPOIECCOB, KOHTPOJIUPYIOMNX BOJHYIO MHUTPAIUI0 XUMHUECKHIX
anemeHTOB (CaBeHko, 1982).

l'uiponornveckre COCTOSIHUE U PEKUM BOIAHBIX 00BEKTOB OT/IEIBHBIX
MaTEpPUKOB U UX YacTEH 3aBUCIT OT KOHKPETHBIX (PU3UKO-TeOTpaprueCcKIx
ycroBuil. l'eorpadudeckass 00yCIOBICHHOCTh THAPOJIOTHUECKHUX IPO-
IIECCOB, COCTOSTHUSI BOJHBIX OOBEKTOB COCTUHEHA C ICIIEHOCTHIO M HE-
Pa3pbIBHOCTHIO TPUPOTHON CpEAbl, B3aMMOCBSI3aHHOCTHIO M B3aUMOO-
OyCJIOBIIGHHOCTBIO BCEX KOMIIOHEHTOB JaHAmadTa, BKIHOYas MPUPOJ-
HbIE€ BOJbl. DTy 3aKOHOMEPHOCTh HauOOJee YETKO XapaKTepPU3YIOT MHO-
TOYHCIICHHBIC TEPPUTOPHUATHLHBIC THAPOIOTHIECKIEe 0000meH s (AJIeKHH,
1970; Bockpecenckuit, 1962; Escturuees, 1990; Ctok HaHOCOB.., 1977 u
np.). OHK yCTaHABJIMBAIOT COOTBETCTBHE XapPaKTEPUCTHK PEYHOTO CTOKA,
€ro pexHMa ¢ reorpauuecKnuM MoJIoKEHHEM pedHoro OacceliHa, (hHU3UKO-
reorpaduyeckumMu (pakTopaMu BOIOCOOPOB, 00CCIICUNBAIOT BO3MOKHOCTh
WHTEPIIONANUN THIPOIOTHUECKUX XaAPAKTEPUCTHK. Takas BO3MOXKHOCTH
000CHOBBIBACTCSI 3aKOHOM TeoTpaduuecKoil 30HATBHOCTH, IMPEAIoara-
FOIIIUM HETIPEPHIBHOE ¥ TIABHOE M3MEHECHHE B MIPOCTPAHCTBE TPUPOTHBIX
(hakTOpOB, BKIIOYAs W XapaKTEPUCTUKH PEYHOrO CTOKA. 3OHAJbHBIC 3a-
KOHOMEPHOCTH M3MEHEHHsI COCTaBJISIFOIMX PEYHOTO CTOKA PaCKPBIBAIOT-
Csl METOJIOM Teorpaduveckoll MHTEPIONSAUN U Haubosee spKo Mpociie-
JKUBAIOTCSI B TOM CIIy4yae, €CIU 3TH XapaKTCPUCTHKHU OTPAXKAIOT M3MCHE-
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HUE YCJIOBHH TEIUIO- U BIIaro00eCIeueHHOCTH TEPPUTOPHH, a NX BEIHMYH-
HBbI HOPMHPOBAHBI ISl YCTPAHEHUsT MAcIITa0HBIX 3(PEKTOB, CBI3aHHBIX
C OTVIMYUSAMH B IUIONIAM OacceliHoB pek. [Ipu monobun ruromaeii Bogo-
cOOPOB JIOJDKHO CYIIECTBOBATH MO00ME M XapaKTePUCTUK PEYHOTO CTOKA
(EBcturnees, 1990; Xpucrtodopos, 1994).

B obmem crmyuae crienuduka TUAPOTOTHISCKUX MPOIIECCOB MPOCIIe-
JKUBAETCS B PAa3IMUHBIX MaciiTabax BpeMeHH. DTO O3HA4YaeT, YTO Xapak-
TEPUCTUKHN yKa3aHHBIX MPOIIECCOB N3MEHSIOTCS B MacIITabax BpeMEHH OT
10° o 10" ¢ u Gosee. OHU MPOSIBIISIFOTCS HAa BCEX XapaKTEPHBIX IPOCTPaH-
CTBEHHBIX MacIITadax CyliecTBOBaHHS (PU3UUECKUX OOBEKTOB, CBSI3AHHBIX
¢ Bonoi. KaxknoMy U3 HUX COOTBETCTBYET HEKOTOPBIM XapaKTEpHbII pas-
Mep 00bekTa. B criekTp Takux pa3MepoB BXOIUT TUAMETP HAIICH IJIaHETHI,
JUITMHA ¥ IIUPUHA MaTepPHUKOB, JUTHHA PEK, UX OJHOPOIAHBIX yYacTKOB, pyc-
JIOBBIX ()OPM, THAMETP B3BEIICHHBIX YACTHIl U PYCIOBBIX OTIOKEHHUH, MO-
JIEKYJIbl BOJIbL. B 3aBUCHMMOCTH OT JUTHHBI, TUIOIIA M WK 00beMa STHX 00b-
€KTOB HAXOJSTCSI CKOPOCTb U XapaKTepHOE BPEeMsI H3MEHEHUSI COCTOSHUS
THJIPOJIOTHYECKUX 00BeKTOB. OHO COOTBETCTBYET IIEPHOAY BPEMEHH, 3a KO-
TOPBII COCTOSTHHE M PEKHUM JIF0O0TO U3 TAKNX OOBEKTOB NCTIBITHIBAET 3aK0-
HOMEpHO MOBTOPSIOIINECS N3MeHeHus. [ [py yMeHbIIeH!N THHEHHBIX (1110~
IIaJHbIX, OOBEMHBIX) Pa3MEpOB OOBEKTOB MX XapaKTePHOE BPEMs TaKKe
yMmeHbInaercs. [103ToMy «alieMeHTapHBIM KUPITUYUKaM» THAPOCchepbl co-
OTBETCTBYET MUHHMAJBbHOE, a BCCHl rumpocdepe — MaKCUMaIbHOE Xapak-
TEpHOE BpeMsI H3MEHEHHsI COCTOSTHHA. 3aKOHOMEPHOCTH U3MEHEHHS HX CO-
CTOSIHMSI OTBEYAIOT TOUSYHOH MJeaIM3aliil Pa3BUTHS JIEMEHTAPHBIX 00b-
exToB Tupocthepsl. OHM CIPaBEUTUBBI JIMIIE JIJISL OTOTO THITA 0OBEKTOB,
W3MEHSIOTCS ITPU TIepexo/ie K 00beKTaM Ooliee KPYITHBIM, ISl KOTOPBIX Xa-
PaKTEepHBI JPYTUE 3aKOHOMEPHOCTH U3MEHEHHS UX COCTOSIHUS, BO3HUKAIO-
e KaK CICACTBUE H3MECHEHUS BHEITHUX (haKTOPOB.

Ha mranetapHoM ypoBHE aHaIN3a THIPOJIOTHYECKUX COOBITHH 3aKO-
HOMEpPHOCTH 0OMEeHa BOAHBIMH MacCaMH MEKIY CyIIei i OKeaHOM ITPOsIB-
JISIFOTCSL B IOJTHOM Mepe MpPU COMOCTABICHUU XapaKTEPUCTUK 3TOTO Mpo-
1ecca, OCpeAHEHHBIX 3a JIECATKH, COTHU JIET U OOJIBIINE HHTEPBAIIbI Bpe-
MeHH (AnekceeBckuid, 1998). C apyroit CTOPOHBI, COCTOSIHUE BOAHBIX 00b-
€KTOB 3aBHUCHUT OT OCOOCHHOCTEH JIOKAJIbHOTO W OBICTPOTO M3MEHEHUS TH-
JPOIMHAMHUYECKOTO COCTOSTHUS BOJHBIX OOBEKTOB, MX PEaKIMU Ha M3Me-
HEHHE COCTaBJISIONINX BOJHOTO OanaHca, N3MEHEHHs COJep KaHus B BOJIE
B3BEIICHHBIX YaCTHIl, XHMHUUECKUX BEIIECTB, OMOJOTMYECKUX CyOCTaH-
ui, Temreparypsl. OHO sBJsIeTCS PyHKIKEH APYyroro Habopa GpakTopoB.
OT0 00CTOATEIHCTBO MO3BOJISIET MOHATH CYTh MPOOIEMbI IPOTHBOIIOCTAB-
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JICHNS 3HAYUMOCTH THIPOJIOTHYECKUX 3aKOHOMEPHOCTEH, XapaKTePHBIX
JUIE MECTHOH M «OBICTPOI» M3MEHYHBOCTH THIPOJIOTUYECKHAX COOBITHH,
U [I00aNbHBIX T'MAPOIOTHUECKUX INPOLECCOB, PCATU3YIOIIUXCS, HAIPH-
Mep, B BEKOBBIX MacIITabax BpeMeHH. 3aKOHOMEPHOCTH IIEPEMEIIEHUS OT-
JIeNTbHBIX MUHEPAJIbHBIX YaCTUI] HA YYacTKe IIOBEPXHOCTH JIHA BCIIEACTBUE
ITyNbCAINi aKTyaJbHBIX ckopocTell Teuenus (Kapaymes, 1977) ne moryt
cuuTarhes 0oJiee 3HAYMMBIMU 110 CPAaBHEHHIO C 3aKOHOMEPHOCTSMH 0Ca/l-
KOHaKomieHus: B Muposom okeane (JIucuupis, 1974). OTo pasHble 3aKOHO-
MEPHOCTH OOLIEro mpolecca MepeMeIieHus U HAKOIUICHUS] TUTOT€HHOTO
Marepuaia, COOTBETCTBYIOIINE 0COOOMY COYETAHUIO MPOCTPAHCTBEHHBIX
1 BPEMEHHBIX MacIITaOOB OCPEIHEHMs XapaKTEePHUCTHUK 3TOTO Ipolecca
(Amexceesckuit, 2005).

[lpn yBenW4eHWM XapakTEpPHBIX pPa3MEpPOB THIPOJOTHUECKUX O0b-
€KTOB M3MEHSETCS MX [UIMHA, IUIOIA]b, BOSHUKAET P CHeu(pUIecKux
CBOICTB, KOTOpBIC HE MPOSBIISIOTCS IPH HEOOIBILON JUTHHE IOTOKOB, ILI0-
a1 akBaropuil U T.I. IIpomonsHOe cMmeneHre pycioBbsIX (popm, Harpu-
Mep, CBA3aHO C 3aKOHOMEPHOCTSIMH TT€PEMEIIEeHIS] MHHEPAIbHBIX YaCTHI]
0 TIOBEPXHOCTH PYCIIOBBIX OTIOKEHHH, HO Tporecc (GOPMUPOBAHUSA U
JBIDKEHHS PYCIOBBIX (POPM OTIIMYAIOT U COOCTBEHHBIE, CIIeNU(pHUECKUE
3aKOHOMEPHOCTH. AHAJOIMYHO COOTHOCATCS, HalpUMEP, 3aKOHOMEPHO-
CTH U3MEHEHMS MECTHOM U cpeJHelH CKOPOCTH MOTOKA B IMONEPEYHOM Ce-
4yeHnH pycia. O4eBUAHO, YTO MEX/Iy HUMH CYIIECTBYET ONOCPETOBaHHASL
cBs13b. OTHAKO 3aKOHBI I3MEHEHHSI MECTHOH CKOPOCTH 00y CIIOBIIEHBI KOJIe-
OaHUAMHU JIOKAJILHOU TITyOMHBI, IIEPOXOBATOCTH TIOBEPXHOCTH JTHA, CHIIBI,
HalpasJIeHUs BeTpa U T. 1. CpeaHss ke CKOPOCTh 3aBUCUT B OCHOBHOM OT
MPUTOKA BOABI HA YYaCTOK PEKH, CpeiHell ITyOUHBI, YKJIOHA U IIEPOXOBa-
TOCTH pyCJla Ha y4acTKe PeKH.

Ha ypoBHe peunsIx OacceiiHOB reorpaduyeckas W MHIUKAIMOHHAS
PO PEYHOTO CTOKA YHHWKAJIbHA, IIOCKOJIBKY €r0 OTCYTCTBHE HJIH PE3KOe
COKpallleHHe COOTBETCTBYET YMEHBIIEHHIO HHTEHCHBHOCTH JICHY/IAIHOH-
HBIX NIPOLIECCOB, OTPAKAIOLIEMY KOHKPETHOE COUETAHUE KINMAaTHUYECKHX,
oporpaMuecKux, JTUTOJOTUIECKUX, TIOYBEHHO-00TaHNYECKUX (HaKTOPOB
BBIBETPUBAHUS Ha JaHHON TEPPUTOPUH, YCIOBUI TPaHCIOPTHPOBKH, IIe-
PEOTIOXKEHUS U TpaHchOopMaMy epeHOCUMbIX cyOcTannmii. [lox Biams-
HHUEM 3THX (PaKTOPOB PEUHOH CTOK U €r0 OTAEIbHBIE COCTABIIAIONIIE 3aK0-
HOMEPHO M3MEHSIOTCS 0 JUIMHE PYCIIOBBIX CHCTEM, YTO ONpENENseT UH-
JUKallMOHHBIE CBOICTBA COCTABIISIIOIIUX PEYHOTO CTOKA, ITOCKOJIBKY Ha UX
OCHOBE MOXKHO OTIPEJIEeINIATh TEH/IEHIIMN Pa3BUTHA KOMIIOHEHTOB IPUPO/I-
HOM cpenbl B mpeenax 0acCeifHOB BOTHBIX OOBEKTOB.

55



H.U. Anexceescruil

OtcyrcTBHE cTOKA (IIpolecca MEPEeMEICHUsI BEIIECTB Pa3IMYHOM
MIPUPOABI B pyciax MOCTOSHHBIX U BPEMEHHBIX BOJIOTOKOB) JIaXKe MPH Ha-
JMYUHU BO3QYILIHOTO IEPEHOCa BEIIECTB WIN IPaBUTAIIMOHHOIO MepeMe-
IIEHUs] MUHEPAIbHBIX YaCTUI[ HA CKJIOHAX COOTBETCTBYET PE3KOMY Orpa-
HUYEHHUIO NPUPOJHOTo pazHooOpas3us JaHamadToB. Beimagenne penknx
JIOXKJIeH B MYCTBIHHBIX OOJIACTSX U (POPMUPOBAHHUE CETH BPEMEHHBIX BO-
JIOTOKOB, HAaIlpUMeEp, COOTBETCTBYET OTHOCHUTEIIHO MEIJICHHOMY H3Me-
HEHHIO COCTOSHUS JaHIA(TOB TAKUX TEPPUTOPUI. Pe4HOI CTOK HOCHT
BPEMEHHBII XapaKTep U B YCJIOBHSIX OYEHb XOJOAHOIO Kimmara. JInmib
B MEPHOJ JIETHETO TMOTEIJIEHUs 3/1eCh BO3MOXHO (pOpMUpOBaHME MOTO-
KOB TaJbIX BOJI, KOTOPbIe 00yCIOBIMBAIOT MEPEHOC BEIIECTBEHHBIX ITOTO-
KOB Ha Ooylee HHW3KHE THIICOMETpHUYeckrne YpoBHH. OHU XapaKTepHU3yIloT
WHTEHCHUBHOCTD TIPOLIECCOB OOHOBJIEHUS MAacChl JibJIa B JIGAHHUKAX, pac-
TBOPEHUS] XUMUYECKHX COEJUHEHNH, BXOJSAIIUX B COCTaB TOPHBIX MOPOJ
Y MOPEHHBIX OTJIOXXEHHWH, CKOPOCTh BBIHOCA K TpaHUIE a0sIMUU MHUHE-
paJIbHBIX BKIIIOUEHUH U T.1. [Ipu 0TCyTCTBHY TaJbIX BOA HAa y4acTKax rop-
HBIX OJIe/ICHEHUH CTOK 00ECTIEYNBACT JIUIIb CMEIIEHNE JIbJa M0 CKIOHAM.
JIBIKEeHUE JIb/la BBI3BIBAET 3PO3UI0 U CIIOCOOCTBYET IEPEHOCY IPOAYK-
TOB pa3pylICHUsI TOPHBIX TOPoa. OTHOBPEMEHHO M3MEHSIOTCS YCIOBHUS
TEIUIOBOIO BO3JEHCTBUS BOA Ha MOJCTUIIAIOIINE TOPHBIE MOPOABI, UX pac-
TBOPEHUsI, IEPEHOCA B3BEIICHHBIX YACTHII, Pa3BUTHS BOJHBIX OHOLEHO-
30B M IPUJIETAIOIINX HA3EeMHBIX 3KOCHCTEM.

WnanKanmoHHbIe CBOMCTBA CTOKa MAaKCHMAaJbHO BBIPAYKEHBI B Oac-
ceifHax TOCTOSHHBIX BOJOTOKOB. PaBHOMEpHOE WM HEpaBHOMEPHOE W3-
MEHEHHUE BOJAOHOCHOCTHU IVIABHOW PEKHU BCIIEACTBUE BIAJCHUS NPUTOKOB
(puc. 2) dopmupyeT KacKaJHYIO CHCTEMY IE€pPEeHOCa MOTOKOB BEIIECTBA
pa3INYHON MPUPOABI ¥ SHEPTUN BAOJIb HIEMEHTOB PEYHOI ceTu (Ajekce-
eBcKuil 1 ap., 2004). Ee oTnruuTensHOM YepToil ABIAeTCS ydacThe camo-
TO MaJIoTo 3JIeMEeHTa PpeyHoro OacceifHa (M ero JaHamadTa) B U3BMEHEHUH
THJPOJIOTHYECKOTO COCTOSHUS Oojiee KPYIHBIX PeK M MPUEMHOTO BOZOe-
Ma. 3a peIKUM HCKIIIOUEHHEM OTHOCUTEIBHO OONbIINE BOAOTOKU U CUTYa-
s B UX OacceiiHax He OKa3bIBAIOT MPSMOTO BIIMSHUSA HA COCTOSHUE JaxkKe
CMEKHBIX (M MEHBIINX IO Pa3Mepy) IIEMEHTOB PyCIIOBOii ceTH. B pe3yinb-
TaTe OTCYTCTBYET M BCTPEYHOE (BBEPX IO TEUESHHUIO PEK) BMKEHHUE BeIle-
CTBa M DHEPTHH, CBA3b MEXTy JIaHAITa(TaMu, 3aHIMAIOIINMH HA3KOE THTI-
COMETPUYECKOE TOJIOKEHHE, U JTaHAmA(TaMU, HaXOMIIUMHUCS Ha 0O0JIb-
reit Beicote. VICKII0YeHNE COCTABISIOT IPUIMBHbIE U HATOHHBIE YYACTKH
PEK, y3JIbl UX CIHSHUS, YYaCTKH PEK BBIIIE 30H (POPMUPOBAHUS 3aTOPOB U
32)KOPOB, TI€ BO3MOYKHBI TIEPEMEHHBIE MTOITIOPHBIE BO3ICHCTBHSI.
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Puc. 2. Pucynku pycioBoii cetu Bogoc60opoB (AnekceeBckuit u ap., 2004) u pasnoodpasue
THUIIOB TPAaHC(OPMALIMN COCTABISIOIINX CTOKA IO AJIHHE PEK.

PycrnoBast ceTh: a — CTBOJIOBasT; O — CHMMETpPHUYHAsi paBHOMEpPHAs; B — CUMMETpUYHAsI
HPHUBEPIINHHAS; T — cuMMeTpryHas O-o0pas3Hasi; 1 — CHMMETPUYHAsT KOPHEBast;

e — npaBoOepeKHast aCHMMETPUYHAsl pAaBHOMEPHasT; X — IpaBoOepexKHast
acMMeTpHUUHasl IPUBEPIINHHAL; 3 — IpaBoOepexkHas acummerpuyHas d-obpaszHas;
U — npaBoOeperxKHasi aCHMMETPUYHAsI KOPHEBasi; K — JIEBOOEPE)KHAsT aCHMMETpUYHAsT

paBHOMEpHasi; J1 — JIeBOOepeIKHAsT aCHMMETPUYHAsI TIPUBEPIINHHAS; M — JIEBOOSpEeKHAs
acummetpuuHas d-obpasHasi; H — 1eBoOepexHasi aCHMMETPHYHAsT KOPHEBast

B o6miem cirydae Bce COCTaBIISIFOIINE PETHOTO CTOKA U3MEHSIFOTCS TIO]]
BIUSTHUEM TIPUPOIHBIX (DAKTOPOB M XO3SHUCTBCHHOH NesATebHOCTH. [1pu-
poIHas U3MEHUMBOCTh CTOKA PEeK OOHApPY)KUBAET 30HAIbHBIC YEPThI, 00-
YCIIOBJICHHBIE 3aKOHOMEPHOW MPOCTPAHCTBEHHON H3MEHYHMBOCTBIO CJIOS
u moxyns croka (Bockpecenckwii, 1962; Ercturuees, 1990 u ap.), cpen-
Hel MHOTONeTHEH MyTHOCTH ([leakoB, Mozxkepur, 1984; CTok HAHOCOB..,
1977 u np.), munepanuzanuu (Anekun, 1970; Hukanopos, 1989 u np.),
OHOMAacChl U TEeMITEPaTyPhI BOABI (B TEILIYIO YacTh roja). [Ipu xo3siicTBeH-
HOM OCBOCHHUH PECYPCOB PEK U UX 0aCCEHHOB BO3ZHUKAET TEXHOTCHHOE U3-
MEHEHHUE BEIIMYMHBI HEKOTOPBIX MJIM BCEX XapaKTEPUCTUK PEYHOTO CTOKA.
B pesynbrare okazpBaeTcs, 4To

RR,=RR +RR,, 4)

rae RRE u RRa — COOTBETCTBEHHO (JOHOBAsSI BEJINUYNHA U TEXHOTCHHOC U3-
MEHEHHE i-i COCTABIAIONICH PEUHOTO CTOKA.
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Oco0eHHOCTH M3MEHEHHUS COCTABJISIOIINX PEYHOI0 CTOKA W MX AHOMAJIMIA

@®oHOBBIE 3HAYEHHUSI CTOKA BOJBI SIBISIOTCS (PyHKIMEW 30HAIHHOTO
COYETaHUsI COCTABIIAIONINX BOJHOTO OanaHca pedyHbIXx OacceitHoB (Mu-
pPOBOH BOAHEIA.., 1974). Y4eT COOTHOIICHHUS MEKTy HUMH TOKAa3BIBACT,
YTO BEJTMYMHA CPEAHETO MHOTOJIETHETO CJI0SI CTOKA CIOKHBIM 00pa3oM 13-
MEHSIETCSl B MpeAesax pa3lNUyHbIX MAaTEPUKOB Hamel miaaHeTsl. COOTHO-
LIEHUE MEXJly CTOKOM OCAJKOB U HCIIAPEHHUEM B Mpeiesiax OJHOM 30HBI,
CJIOI CTOKa 3aBHCAT OT BBICOTHI MECTHOCTH, OPHEHTAIlMH Oporpaduye-
CKHX CTPYKTYp IO OTHONICHHWIO K TOCHOACTBYIONIEMY HAIllpaBJICHHIO TIe-
pPEMEIICHHUS BIarocoaep Kamux BO3AyITHbIX Macc (Bockpecenckuii, 1962
U Jp.), @ TaKKe OT pasMepa (riomaan Bogocoopa F unu nopsiaka N ) pex
(Kocunkuii, 1999). I1pu npounx paBHBIX YCIOBHUSX YBEIHYEHUE MIIOIIA-
I BogocOopa I conpoBoKIaeTcss BO3pacTaHUEM CPEIHEr0 MHOTOJIETHE-
r0o pacxoma BonsI (Tadm. 1).

IIpocTpancTBEeHHBIC U3MEHEHUS XaPAKTEPUCTUK CTOKA B3BEIICHHBIX
HAHOCOB OOYCIIOBJICHBI BapHallMel HHTEHCUBHOCTH CKIOHOBOW U OBPAXK-
HOW SPO3WH, KOTOpasi 3aBHCUT OT JaHIIA(THBIX 0COOEHHOCTEH Teppu-
TOpHUH, €€ TUNa (paBHUHA, IUIOCKOTOPbS, TOPHI), JIUTOJIOTHH TOPOJ, J0-
MUHHUPYIONIUX B TIPEJeIax BOIOCOOPHBIX TEPPUTOPHIA, pazMepa pek. 13-
MEHEHHUE IPUPOIHBIX YCIOBHHA Ha BOTOCOOpax, BUIOB, MACIITA00B U WH-
TEHCHUBHOCTH XO3AMCTBEHHOH ACSITEIbHOCTH MPOCICKUBACTCA B TCHACH-
[USX U3MEHEHUS XapaKTEePUCTHK cTOKa HaHOCOB (CTOK HAHOCOB.., 1977).
B ycnoBusaX yMepeHHOro KJIMMaTa MHTEHCUBHOCTh 3PO3MOHHBIX IIPOLEC-
COB BO3pacTaeT MPH YBEIINIEHUH CyMMBI aTMOC(EpHBIX 0CaIKOB, yMEHbB-
[ICHUH TUTOIIA/IN JIECOB, B IIPEAEIaX BO3BHIIIICHHOCTEH 1 HAJTHINH JICTKO-
pa3mbIBaeMbIX mopoj (lenkoB, Mozxepun, 1984 u ap.). Ha atom ¢one
MPOUCXOIUT YBEIMUCHUE CPEIHEH MHOTOIETHEH MyTHOCTH PEUHBIX BOI.
Hao0opoT, paBHUHHBIN XapakTep MECTHOCTH, OOJbIINE TUIOIIAH JIECOB,
TOPHBIX TIOPOJ, OTIUIAFOIINXCS MOBBINIEHHOW YCTOWIHMBOCTHIO K DPO3HH,
COOTBETCTBYIOT NMOHIKEHHOH WHTEHCHBHOCTH 3PO3HOHHBIX IPOIECCOB,
OTHOCHUTEJIFHO HU3KOMY COICPKAHUIO B BOJIC MUHEPAIBHBIX YaCTHUII, HE-
0OJIBIIIOMY MOJYJIIO CTOKa B3BEHICHHBIX HaHOCOB. B mpenenax Poccuii-
ckoil Denepalli U CONPEENbHBIX CTPAH BBIAEISAETCS 22 3PO3MOHHBIX
paifoHa, B KOTOPBIX CYIIECTBYET OTHOCHUTENIbHOE 1moto0ue ycinoBuid (op-
MHUPOBaHHUA MYTHOCTH pedHbIX BoJ (CTOK HaHOCOB.., 1977). OHO OTHOCH-
TEJHHO, MMOCKOJBKY B MpeAeNiaX KaXkIoTo paiioHa (hOHOBAsI BEIMYMHA Xa-
PAKTEPHUCTUK CTOKA HAHOCOB MOXKET OTJIMYATHCS HA TOPSIOK BETMUUHBI U
0obIIIe BCIEACTBHE U3MEHUNBOCTH (haKTOPOB, BIUSIONINX HA HHTEHCUB-
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Ta6auua 1. Peakuusi cpeHero MHOI0JI€THEro pacxoaa Boabl (m*/c)
HA U3MeHeHHe IUIoIAIH Bogocdopa

Ne Ipuponnas 30Ha B 1o’
100 | 1000 | 10000 | 100000

1 | Tynapa 10,3 479 223 1040
2 | Taiira 2,24 17,2 132 1010
3 | CMelaHHbIe U IIMPOKOIUCTBEHHBIE Jieca 5,52 30 163 885
4 | JlecocTenu U CTEMH 0,455 | 3,48 26,6 203
5 | [omymyCTbIHM U ITyCTBIHH 0,034 | 0,667 13 254
6 | CaBaHHBI U PEIKOJIECHS 4,24 21,7 111 568
7 | JKecTkomucTHBIE BEUHO3EICHBIE Jeca 1,21 11,2 104 969
8 | IlepemeHHO-BIaKHBIE JIECa 6,21 32,1 166 856
9 | BnaxxHble SKBaTOpHAJIbHEIC JIeca 6,28 40,4 259 1670

HOCTb 3PO3UOHHBIX MTPOLIECCOB U YCIOBHUS TPAHCIIOPTa MUHEPAIIbHBIX Ya-
CTUI] BOJHBIMU TIOTOKaMH. TeM He MeHee AanbHelmas nuddepenmuaris
9PO3HOHHBIX PAiOHOB Ha MOAPAMOHBI CIIOCOOHA MPUBECTH K IMOBBIIIE-
HUIO TOUHOCTH ONPEJIETIEHUs CPEIHEN MHOTOJIETHEN MYTHOCTH BOJIbI, MO-
JIyJIsI CTOKA B3BEIICHHBIX HAHOCOB, K BO3MOKHOCTH OIpeecHus (HhOHO-
BOTO 3HAYECHMsI CTOKA HAHOCOB, COOTBETCTBYIOIIUX AHOMAJIUI CTOKA IS
aHaJiM3a BPEMEHHOW M3MEHUYMBOCTH TUX XapaKTEPUCTUK MO BIUSHUEM
MPUPOJIHBIX YCIOBUHM U XO3UCTBEHHOM J1€ITEIIbHOCTH.

CpenHuil MHOTOJIETHUH PAcXOJl BJIEKOMbBIX HAHOCOB () 3aBUCHUT OT
BOJIOHOCHOCTH M MOIIHOCTH BOJHOTO TOTOKA, (pPPAKIIMOHHOTO COCTa-
Ba PYCJIOBBIX OTIOKCHHH (¥UI, IIECOK, TPABUIHO-TAICIHBIA M TaJICTHO-
BalyHHBIA MaTepUai) WIKA THIA TOPHBIX MOPOJ, OTPAaHUYUBAIONIUX BOJI-
HEI OTOK (HECBSI3HBIE OTIOKCHHUS, CBI3HBIC TPYHTHI, CKalbHBIC ITOPO-
ne1). CremoBaTelIbHO, MPUPOAHOE WM TEXHOTCHHOE W3MEHEHHE JTHX
(hakTOpOB OTpaXkaeTcsi Ha BETMYMHE TPAHCIIOPTA BIEKOMOTO MaTepuala.
[TockonmbKy mpsiMBbIe U3MEPEHUS pacxo/a BICKOMBIX HaHOCOB G HE TIPO-
H3BOIATCSA, TO (POHOBBIC €TO 3HAYCHUS YCTAHABINBAIOTCS Ha OCHOBE CITe-
LUATBHBIX THUAPOJIOTHYECKUX PACUCTOB. I 3TOTO OMpPEaCsIIOTCS exXe-
JIHEBHBIE TUJPABIMYECKUE XAPAKTEPUCTUKH, BIMSIOLIME HA WHTEHCUB-
HOCTh NEpEeMEelIeHUsI MUHEPAJbHBIX YaCTHI[ 110 MOBEPXHOCTH JIHA WIIU
JUHEHHBIC U TUHAMUYECKHE XapaKTEPUCTHKU OJHOTO M3 THUIIOB TPAI,
B (opMe KOTOPBIX OCYIIECTBISETCS TPAHCHIOPT BIEKOMOTO MaTepHalia
(3namenckas, 1968 np.), ycTaHaBIUBACTCS COOTBETCTBUE PACCUUTAHHBIX
3HauYeHUI G ¥ pacxoJI0B BObI, ONIPE/ICIIEHUE CYTOUHBIX PACXOJI0B BIIEKO-
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MBIX HaHOCOB (CTOK HaHOCOB.., 1977). 3aTeM MPOU3BOMUTCS OCPETHCHUE
JMAaHHBIX 3a TOJ WIK WHOI MHTepBaj BpeMeHu. pyroif cmocobd ompenerne-
Hust G 3aKII0YAETCs B UCIIOJIBb30BAHUH CPEIHMX 3HAYCHUH TeOMETpUYE-
CKHX ¥ TUHAMUYCCKHUX XapaKTEPHUCTHUK I'PsT 332 OCHOBHBIC (pa3bl BOTHO-
TO PEeKUMA, SBISIONMUXCS QYHKIIUIMA TOPSIKA PEK, CPEIHEH CKOpOCTH
3a MEepPUOJ TMOBBIIICHHOTO U MOHMKEHHOTO CTOKA BOABI (AJIEKCEeBCKUN,
1998). ITockonabKy B KOHKPETHBIX MPHUPOAHBIX YCIOBUSIX OJMHAKOBOMY
MOPSIIKY PEK COOTBETCTBYET pa3Hasi UX BOJOHOCHOCTD, aKTHBHAS IIHPH-
Ha pycel, MPOAODKATEIFHOCTh MEPUOJa TOBBIIICHHOTO CTOKA, TO BO3-
HUKAET NPUPOJIHAS U3MEHYMBOCTh BeMMYUHBl (. OTKIOHEHHUs OTOH Xa-
pPaKTepUCTUKU OT (DOHOBBIX 3HAYCHUH MOTYT paccCMaTPHBATHCS B Kade-
CTBE PEaKIIMH 3PO3UOHHO-aKKyMYJISTHBHBIX CHCTEM OacceiiHa PeKd MU
€€ OTNEIHHOTO yJacTKa Ha N3MEHEHHE MPUPOIHBIX YCIOBUN WU aHTPO-
MOTEHHBIX HATPY30K.

@DOHOBBIC 3HAYCHUSI CTOKA PACTBOPEHHBIX BemlecTB CY OTpakaroT
TIPUPOIHYIO H3MEHIHBOCTH YCIIOBHI XUMUYECKOH JIeHynanuu. B mpemenax
Poccun munHepanuzanusi peaHbIX BOJ B IIEJIOM BO3PACTACT IMPH IEPEXOIIEe
OT CEBEPHBIX K €€ I0KHBIM pernoHaM. OIHOBPEMEHHO MPOUCXOAUT 3aKO-
HOMEPHOE NU3MEHEHNE XUMHUECKOT0 COCTaBa MOBEPXHOCTHOIO CTOKA (AJe-
knH, 1970; Hukanopos, 1989). B mpenenax KOHKpPETHBIX BOAOCOOPHBIX
TEPPUTOPUN HOHHBIM CTOK MEHSETCS B 3aBUCUMOCTU OT TE€HAECHUUM U3Me-
HEHUsI CTOKa BOJbl. CTOK KOHKPETHBIX XUMUYECKUX COSAUHEHHUH 1 JIEMEH-
TOB MOXKET ITPH 3TOM UCTIBITHIBATh AHAIOTUYHBIC WM OTIHYAIOIIAECs TCH-
JICHIINY U3MEHEHUS TI0 CPAaBHEHHIO C HOHHBIM CTOKOM (puc. 3).

®DOHOBBIC U3MEHEHUS OMOJIOTUYECKOTO CTOKA, JOMIUHHUPYIOIIYIO YaCTh
KOTOPOTO (hOPMHUPYIOT IUTAHKTOHHBIE OPTaHU3Mbl, U3yUYeHbI HEJIOCTATOYHO
(I'eoakomoruueckoe cocrosaue.., 2007; [opOyHOB, 1976; Jlo6poBOIBCKAas,
2003; Kocumkwmii, 2003 u ap.). BenmauHa 3TOro BUAa PEYHOTO CTOKA M3-
MEHSIETCSI B 3aBUCUMOCTHU OT KoJeOaHUil CTOKa BOABI M OMOMACCHI TUIaH-
KTOHHBIX OPTaHu3MOB. THI 3TOH 3aBUCUMOCTH YCTaHABIMBACT YPaBHEHUE
(2). YBennueHne BOMOHOCHOCTH PEKH M Omomacchl (huUTo-, 300- U OaKTe-
PHUOIIAHKTOHA COTPOBOKIACTCSI BO3PACTAHHEM BEIMYUHBI ONOCTOKA BY.
B o6mem ciiydae BY ~WR, tne WR — ctok Bonbl. B nenste Bonru, Hanpu-
Mep, CBSI3b MEXK]Ty STUMH ITIEPEMCHHBIME OueBUIHA (pUC. 4), XOTS U HE OT-
JTUYAeTCs CYIIECTBCHHON BETMIHHON KOPPETSIIHOHHOTO OTHOIICHUSI.

®DoHOBBIC 3HAYCHUSI TEIUIOBOTO CTOKa HY W3MEHSIOTCs (B COOT-
BETCTBHHU C ypaBHEHHEM (3)) B 3aBUCHMOCTH OT (PAKTOPOB, BIHSIOIINX
Ha BOJOHOCHOCTH PEK U TeMIIepaTypy BOIBI B TEIUTYIO YacTh rona. B mpe-
JleNax OJHOMN MPUPONHOI 30HBI TTABHBIM (haKTOPOM HU3MEHEHUS BETUUH-
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Puc. 3. CoorHomienue croka cynb}aToB (THIC. T):
(a), cToka xI0pua0B (THIC. T) (0), HOHHOTO CTOKA (THIC. T)
() u BoztHOTO cTOKa (MJH. M?) (OHera, c. [Topor)
JUIS XapaKTepHbIX meprooB BpeMenu (I 'eoskonorndeckoe cocrosiaue.., 2007)
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Puc. 4. CooTBeTCTBHE M3MEHEHHUI CTOKA BOJIBI M OMOJIOIMYECKOI0 CTOKA B JICJBTE
Bonru (mo nanusim K.B. T'opOyHosa, 1976)

Hbl HY sBnseTcsd U3MEHEHHE CTOKa BOAbI. Peku NMpuUMEpHO OJMHAKOBOM
BOJIOHOCHOCTH OTJIMYAIOTCS 110 BEJTMYHNHE TETUIOBOTO CTOKA, CCIIH TeMITe-
parypa BOABI B PyClIax PEeK M3MEHSETCS B COOTBETCTBUU C Teorpadude-
CKHM pacIIOJIOKeHHEM HX BOJ0cOopoB (puc. 5). [y KpymHBIX peK BaxK-
HBIM (PaKTOPOM M3MEHEHUS TEIJIOBOTO CTOKA SBISETCS TeHEpalbHOE Ha-
npasiieHue TeueHus. [lpu mpounx paBHBIX YCIOBUAX CPEIHSS TeMmIepa-
Typa BOIIbI YMECHBIIIACTCS IO HAMIPABICHUIO K YCTBHIO PEK, TEKYIIUX B CTO-
POHY TOJSIPHEIX MHUPOT (pHC. 6) U, HA0OOOPOT, OHA BO3PACTALT, ECITH PEKU
HECYT BOJIbI B CTOPOHY 00JIee HU3KHX IIHPOT. DTa 0COOEHHOCTH CBsI3aHa C
OXJIKJAIOIIMM WM OTEIUISIOIIMM BIUSHUEM IIPUTOKOB Ha IIABHYIO PEKY.
Bosnbmioe Hay4HOE M MPaKTHYECKOE 3HAYCHHUE UMEET M3YYCHUE aHO-
MaJIi COCTaBJIAIOMIMX PEYHOTO CTOKa (RR B ypasHenuu (4)). VX BoisBie-
HUE U OLICHKA SIBJIIETCSI COCTABHOM YacThIO UCCIICAOBAaHUI reHe3nca omnac-
HBIX THPOJIOTHYECKUX SBICHHH, (OHOBBIX U aKTyaJIbHBIX U3MEHEHHI T10-
TPEOUTETBCKIX CBOMCTB BOAHBIX PECYpPCOB, BapHAIIMHA BO30OHOBIISIEMBIX
BonHBIX pecypcoB (EBcturaees 1990; Koponkesud, 1990; @ponosa, 2006;
Xpucrodopos, 1993 u ap.). B yactHOCTH, X H3ydeHHUE HEOOXOAUMO IS
orpe/esieHrst MacIITaOOB BIMSHUS TEXHOT€HHBIX HATPY30K Ha COCTOSIHUE
TmaHAmapTOB BOJOCOOPHBIX IPOCTPAHCTB U COOCTBEHHO PEK.
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Puc. 5. Knumarnueckoe naMeHeHue cpeiHel rofoBoi TemMneparypsl BOJIbI ek
(TIomagh peYHBIX BOMOCOOPOB MIPHUMEPHO OIMHAKOBA)

J1st 10)KHBIX pernoHoB Poccuu 5TH Harpy3Ku B MEPBYIO OYepeb CBS-
3aHbl ¢ uppuranueil. B 6acceiine Tepeka, HanpuMep, HOTEPH CTOKA K Bep-
muHe AeabThl AQ, M*/C TUHEHHO CBSI3aHbI C YBEJIMYCHUEM ILIOMIAU OPO-
maeMeIx semenb AF, teic.ra: AQ = 0,30 AF (Iuxnomanos, 1979).
TexHoreHHOE TpeoOpa3oBaHUE MMOBEPXHOCTH 0ACCEWHOB pEeK IMPHBEIO K
3HAYUTENBHOMY YBEJMYEHHUIO MOJYJIsS CTOKAa B3BEHIEHHBIX HAHOCOB M.
Ecnu 1o meprona akTHBHOTO CETHCKOXO3SICTBEHHOTO OCBOCHUS MTOBEPX-
HOCTH CylH BenuduHa M, He npesbimana 100 1/(kM*xrof), TO B HACTOS-
mee Bpems ona gocturaetr 500 1/(km*xron) (Hdeaxos, Mozxkepun, 1984).
BcneacrBre X03s1MCTBEHHOMN AEITEILHOCTA HAN0O0JIEE MOIITHOE H3MEHEHIE
WCTIBITHIBACT CTOK PacTBOpeHHBIX BemecTB (Mozxepun, lapudymmmm,
1988). D10 CcBsI3aHO C MMOCTYIUICHHEM B PEKH ITPOMBIIIIIEHHBIX, CEITLCKOXO0-
3sIICTBEHHBIX U KOMMYHAJIbHO-OBITOBBIX CTOYHBIX BOJ| C Pa3JIMYHOM CTere-
HBIO OUYUCTKHU (AHTPOMOTEHHBIE BO3ACHCTBHSL.., 2003). OnHako 1 BIUsSHUE
Tu(}y3HBIX HICTOYHUKOB 3arpA3HSIONINX BEIIECTB HA XUMUYIECKHI COCTAB
BOJI MOXET OBITh BeChMa OIYTHUMBIM. Hampumep, HOHHBIN CTOK CTEITHOMH
pexu Cok (JieBblld MPUTOK BoJiru) MCKa)XeH BCIEACTBUE XO3SHMCTBEHHON
nesitenbHOCTH HA 9% (Mozxepun, [apugynaun, 1988). U3menenue xu-
MHYECKOTO COCTaBa PEYHBIX BOJ O] BIMSHUEM XO35SHCTBEHHOH AeATelb-
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Puc. 6. l3mMeneHue netTHelt TemMiieparypsl BojsI 1o ainHe Ennces mocie (1) u o
co3nanust AHrapo-Enmceiickoro xackaga 'OC (2)

HOCTH — TJIaBHAsA NMPUYMHA TpaHC(HOpMANN ONOMACCHI TUNITAHKTOHHBIX Op-
raan3MoB (AbakymoB, 1991). Crenens 31oii TpaHchopmMannu 3aBUCUT OT
(oHOBOTO conepKaHUSA B BOJE JTUMHUTHPYIOIINX BHUIOB XHMHUYECKHUX Be-
IIECTB, MacChl M IPOJODKUTEIBHOCTH UX JOMOIHUTEIHHOTO TTOCTYIUICHHS
M3 COCPENOTOUCHHBIX U TU(PY3HBIX HCTOUYHUKOB. B wactHoCTH, OOMacca
TUTAHKTOHHBIX OPTaHN3MOB MOYKET U3MEHATHCS (OTHOCHTEIBHO IIPHUPOTHO-
ro (oHa) M BCIEACTBHE aHTPOIOTEHHOTO M3MEHEHHS XapaKTEePUCTHK Te-
TUIOBOTO CTOKA. VI3MEHEeHne TeMIeparypsl BOJIbI — BaKHBIN a0MOTHYECKHUI
(axTOp pa3BUTHSA BOIHBIX OMOIIEHO30B HIKE BBIITYCKOB ITO/IOTPETHIX CTOY-
HBIX BOXI M B HIKHHX Obedhax Bogoxpaummmm (I'opOyHOB, 1976; JleoHOB,
1977 n np.). llocne co3nanust AHrapo-EHnCeckoro kackaia BOJOXpaHHU-
T JIeTHsIS Temneparypa Boabl Huke Kpacnospckoit 'DC nonusunack
noutu Ha 8°C (cM. puc. 3), a ee aHTPOIOreHHOE U3MEHEHHE PO CIICKIBA-
eTCsI Ha YJ9acTKe peKH JTHHOI 6oree 750 kM.

AHOMaJINM COCTABIIAIONINX PEYHOTO CTOKA — (hM3MYEcKas, XUMUde-
cKas ¥ OnoJyormyeckasi MPUIMHBI U3MEHEHUS KadecTBa BOIBI (AJeKceeB-
ckuii, 2004), KOTOpBIE YUUTHIBAIOTCS MPH aHAIN3E U3MEHEHUs MOTpeOu-
TEJIbCKUX CBOMCTB BOAHBIX pecypcoB. Jlaxe NpU HEU3MEHHOHM BEIUYM-
HE MYTHOCTH, MUHEpaIU3alud 1 ONOMacchl KaueCTBO PEYHBIX BOA OyneT
YAYYIIaThCs, €CIIM PACcX0Jl BOJBI B peKe BO3PACTAET MO CPABHEHHIO CO CPeJi-
HEH ero BeTMYNHON IS IAHHOH (ha3bl BOAHOTO pEKUMa M KIIMMaTHYECKOH
30HBI (OPSIIOK PEKH OJMHAKOB). KauecTBO BO/BI Oy/IeT yXy/IIaThbes, €CIu
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pacxos BofBI M pa30aBisiomas CriocoOHOCTh TIOTOKa yMeHbIaroTes. [1pu
HEU3MEHHOH BOJOHOCHOCTH PEK TpaHC(OpMaIHs KadyecTBa BOIHBIX pe-
CypCOB BO BPEMCHU OAHO3HAYHO CBA3aHA C MPUPOAHLIMU HJIM aHTPOIIO-
TCHHbBIMHU aHOMAJIMAMHU MYTHOCTHU, COACPIKAHUA B BOAC XMUMUYCCKUX CO-
C,IlI/IHeHI/Iﬁ Hn DJICMCHTOB, O6roMacchl MJIaHKTOHHBIX OpraHu3MoB. Crernenn
U3MCHCHHUA HOTpC6I/ITeHI)CKI/IX CBOWCTB 00BEMA BOABI HAa Y4aCTKE PCKHU B
IIEPBYIO OYepe/Ib 3aBUCUT OT JONOJHHUTEIBHOTO MOSBICHHS B BOJIE XHMH-
YeCKUX KOMIIOHEHTOB, HX TOKCHYHOCTH, a TaKXKe OaKTepHaIbHOTO 3arpsi3-
HCHUA IPUPOIHBIX BO.

MacmradHbie 3(peKThI H3MEHEHNs COCTABJISIOINX PEYHOI0 CTOKA

IIpyn mcrmonb30BaHNM MHIVKAIMOHHBIX CBOMCTB M3MEHYMBOCTH CO-
CTaBJISIOIINX PEYHOTO CTOKA U X aHOMAaJIMH HE0OXOIMMO YUUTHIBATh Mac-
mradHbpie SPPEeKThl UX TpaHCHOPMAIUK 10 JJTUHE PYCIOBOM CETH BOJIO-
cOOpHBIX TeppuToprii. MacmTabHBIM 3(PEKTOM Ha3BIBAETCS 3aKOHOMEP-
HOE M3MEHEHHUE OCPETHEHHBIX BO BPEMEHH XAPAKTEPUCTUK PEUHOTO CTO-
Ka MpH MOCJICA0BATEIFHOM YBETUUCHUH TIOPSIIKA PEKU HA SAMHUILY B T'pa-
HUIaX KOHKpeTHoro peynoro Oacceitna (Kocumkwmii, 2003). OH B oxmHa-
KOBOI Mepe MpOCIIeKUBACTCS MIPU aHAJIM3€ OCPEIHEHHBIX TUaporpaduye-
CKHUX, THIPOJIOTHYECKUX, MOP(POMETPUIECKHAX M JAPYTHX XapaKTEPUCTHK
PEK C IpeBOBUIHON CTPYKTYpOIl pyciaoBoil cetu. OTHOLIEHUE BETUUNHBI
cocTaBJsoLIel (i) peyHoro cToka Ha ydacTKe peKku ¢ mopsiakoM N+1 k
ee 3HaYeHUIO Ha yJacTKe BOAOTOKA C MOpsAKOoM N Ha3biBaeTcs Kod(p¢u-
LIMEHTOM MacIITaOHOTO M3MEHEHHs 3Tol XapakrepucTuku K. Uem 0omb-
e BenuurHa K, TeM 6OJIbIle HHTEHCHMBHOCTh M3MEHEHHS TUIPOJIOrHYe-
CKUX XapaKTePUCTHK IO JATUHE PeK (30HaJIbHBIC YCIOBUS (HOPMUPOBAHUS
CTOKa, BUJIBI M MacIlTad X03MCTBEHHOMU JCATCIIBHOCTH OJIMHAKOBHKI). YBe-
JMYEHUE MOpSIKa PEKH Ha €AMHUILY BBI3BIBAET HE TOJIBKO M3MEHEHUE Xa-
PaKTEPHCTUK PEYHOTO CTOKA, HO M COIIPOBOYKAAETCS] 00pPa30BaHUEM PEUHO-
ro Oacceiina (u, cienoBaTeIbHO, TPUPOTHO-TEPPUTOPHAITEHOTO KOMILIEK-
ca) OoJsiee BBICOKOTO MepapXu4eckoro ypoBHs. Jlisi Takoro OacceiiHa co-
CTaBIIAIOIINE PEYHOTO CTOKA, THApOrpaduueckne u MoppoarnHAMHIECKIE
0COOCHHOCTH CHCTEMBI «IIOTOK — PYCIIO» OTPa)KaroT B3aWMOCBS3b M CO-
BMECTHOE (DYHKIIMOHHPOBAHNE BCEX KOMIIOHEHTOB JIAHAMIA(THON CTPYyK-
TYPBI COOTBETCTBYIOIIEH TEPPUTOPHH, YTO MO3BOJISIET PACCMATPHUBATh ped-
HOM OacceliH JIroboro pasMepa (Mopsijika) B KauecTBe 0C000H eTUHUIIBI Op-
TaHN3aIH TPUPOIHBIX KoMmIutekcoB (Kopeitasrii, 2001 u mp.).
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MacmtaOHbIi 3G (HEKT BBISBISETCS PU CPABHEHUHU OCPETHCHHBIX Xa-
PaKTEPUCTUK CHCTEMBI PYCIOBOTO MOTOKa. OH yTpauynBaeTcsl MU Mepexo-
Jie K aHaJIN3y 3aBUCHUMOCTH COCTOSIHHSI y4acTKa PEKH, IOCKOJIbKY 3TO CO-
CTOSTHHE M3MEHSETCS 10T BO3JICHCTBUEM OTIPEEINAIOMNX (DaKTOPOB MEHB-
IIEr0 BPEMEHHOTO U NMPOCTPAHCTBEHHOTO OCPEAHEHHs. 3aBUCMOCTH Xa-
PaKTEpUCTUK CTOKA OT IUIOLIAJU BOAOCOOpA, [UIMHBI MU MOPsKa BOJIO-
TOKa N He SBJIAIOTCS YHUBEPCAIbHBIMU. J[Is1 KPYIHBIX TEPPUTOPUN OHU
00HapYXHMBAIOT PAOHHBIA XapakTep, MOCKOJIBKY B MX Ipejenax cylie-
CTBYeT 30HAJbHOE M3MEHEHHE YCIOBHH (POPMHUPOBAHHS COCTABISIONINX
PEYHOTO CTOKa, BOBMOXKHA Oporpaduyueckasi, JUTOIOTHYeCcKast, TOYBEHHO-
OoTaHnueckas, rTuAporpaduuecKas HCOTHOPOJHOCTh ITHUX YCIOBHH, a TaK-
e creludrka BUJOB M HHTEHCHBHOCTH MPUPOAOINONBL30BaHus. B o0mem
Cllydae MpPOM3BOJIbHAS M OCPEIHEHHAs COCTABJISIONIAs PEYHOro croka I’
CBSI3aHa C MOPAJIKOM peK /N 3aBUCUMOCTSIMU THIIA

I'=ae™. (5)

[lapameTpsl @ W b OTpaXkarOT NPOCTPAHCTBEHHYI) W3MEHYHBOCTH
naHAmadTHeIX (HakTopoB (GOPMUPOBAHUS COCTABJISIIOUIMX PEYHOTO CTOKA.
ITpn m3menennn N ot 1 no 12 miomaap 9acTHBIX OacceifHOB F B Impeje-
nax BojocOopa CesepHoii [IBunbl Bo3pacraet ot 7,5 g0 12 600 xkm?, amu-
Ha pexu — oT 15 mo 370 kM, a ykioH peku ymenbinaercs ot 0,0011 no
0,00017 (Kocumkwit, 2003; AnekceeBckuii u nip., 2004). MismMeHeHne 3Ha4e-
Huit F (N = const) cBs13aHo 1 ¢ auddhepeHIraueii TepPUTOPUH IO TYCTO-
Te peunoit cetn (EBcturnees, [llen6epr, 2000). Uem Oombliie 3Ta XapakTe-
pHCTHKa, TEM MEHBIIIE IUIOIIaIb BO0COOpa, Ha KOTOPOH (opMHUpyeTcs peka
¢ N = const. Yem GombIiie rycToTa pacueHeHUs BOTOCOOPHOM TEpPUTOPHH,
TEM BBIIIE CKOPOCTH MPOIOIBHOTO YBEIMYEHHS pazMepa BOAHBIX TOTOKOB U
BEPOSATHOCTH BCKPBITHS OOJIBILIETO YMCIIa BOJOHOCHBIX TOPU3OHTOB. B THX
YCIIOBUSIX BO3HUKAIOT TPEAIIOCHUIKU JjIst (POPMHUPOBAHUS peK C OOJNBIINM
30HAJIBHBIM PacxoioM Bozbl (cM. Tadi.1). OMHOBPEMEHHO U3MEHSFOTCS BO-
THBIN PEXKUAM PEK, PESKUM TPAHCIIOPTA HAHOCOB, TUAPOXUMUICCKUAN PEKUM
BOZIOTOKOB M BOJIOEMOB, COCTOSTHHE BOJJHBIX YKOCHCTEM, PEKHUM PYCIOBBIX
niepepOpMHUPOBAHUI M YCTBEBBIX MPOIECCOB, YTO W ONpEessIeT crenudu-
Ky (yHKIIMOHHPOBAHUS KOHKPETHOTO PEYHOTO OaccelHa MpH XapaKTepHOM
CTPYKTYpE €CTECTBEHHBIX W aHTPOINOTeHHBIX JaHamadToB. Jlsi BbIsBIIe-
HUS 9TOH cnenn(uKN yKa3aHHbIC U3MCHEHUSI OLIEHUBAIOTCS TIPH MOCTIECI0-
BaTEJIbHOM YBEJIMUYCHUH MTOPSIIKOB PEK, OMIPE/ICNICHHBIX 110 TUXOTOMUYECKOH
cXeMe KOIMPOBKHU AJIEMEHTOB PYCIIOBOW CETH TeppUTOpHH (AJIEKCESBCKUH,
1998; Kopsithsiii, 2001 u ap.).
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[lopsinok pexnm — KpuTepui MOAOOWS peK MO YCIOBHAM COCPEHO-
TOYEHHS B WX PyClIaX BOJBI, HAHOCOB, PACTBOPEHHBIX XUMHUYECKHUX Be-
mecTB U T.1. OH 3aBUCHUT OT YHCJIa YCIOBHO OECIPUTOYHBIX BOJOTOKOB,
o0pa3ylonux MepBUYHYI0 PYCIIOBYIO ceTh OacceifHa. B kauyecTBe pek
MIEPBOTO MOPSIKa YIOOHO MPUHUMATH BOJOTOKU C JIUHON MeHee 10 kM
(Anekceenckuii, 2000). B OIU3KHUX TPHPOIHBIX YCIOBHUSIX Ha CIUHUIIC
IIOMIAIN BoJ0cOOpa CyIIeCTBYeT MPUMEPHO OJTMHAKOBOE MX YHCIO0. M3-
MCHEHHE YKa3aHHBIX YCIOBUH O3HAYAET, YTO HA ATOW IuTomanu hopMu-
pyercs Oonbllle UM MEHbIIE TPUTOKOB IMIEPBOTO MOPSIIKA, YTO U BIUSIET
Ha pa3mep miaBHou peku (EBcturuees, lllen6epr, 2000). Ou Biuser Ha
BOJIOHOCHOCTH M MIPOIOJDKUTEIHHOCTD (ha3bl MOBBIIIEHHOTO CTOKA, CPe/I-
Hue 3a (a3bl BOAHOTO PeXXHMMa T'HIpaBINYECKUE U MOP(POMETpUIecKre
XapaKTepUCTUKHU U T.I. VM3MeHeHue MOPSAKOB PEeK — IMIaBHAs MPHUUYMHA
BO3HUKHOBEHHS MacmTabHOTO 3(ppexTa M3MEHEHNST YaCTHBIX COCTaBII-
IONUX CTOKA MO UX JUTHHE.

HccnenoBanne MacmTabHBIX 3(QPEKTOB U3MEHEHNS XapaKTePUCTHK
PEUYHOrO CTOKa 3aKJIIOYACTCsl B MOUCKE 3aKOHOMEPHOCTEH YBEIMYEHUS
WM YMEHBIIEHUS 3TUX XapaKTePUCTHK I10 JUIMHE PEYHBIX CHCTEM B pas-
JUYHBIX (U3UKO-TeorpauuecKnx yCIoBHAX. Benmndymna macmrTaOHOTO
ko3 punuenta K, 11 HEKOTOPOH (i) OCPEHEHHOM 3a JUIMTEIbHBIH HH-
TepBaJ BPEMEHU XapaKTEPUCTUKU PEYHOTO CTOKA HA y4aCTKE PEKH, MO-
pAIOK KoTopoii paBeH N +1 u N, usmeHsieTcs: B JOBOJBHO Y3KOM JHana3o-
He 3HaYeHHUH. B 3aBHCHMOCTH OT BH/1a THAPOIOTHIECKUX XapPaKTEPUCTHK
sennunna K uamensercs ot 0,5 1o 4,2 (Kocuukui, 2003; AnekceeBckui
u z1p., 2004). MunumanbHbie 3Ha4eHUs K, XapaKTEpHbI IS U3MEHEHUS
YKJIOHA PEK MpHU YBEIMUYEHUU UX pa3Mepa, & MAKCUMaJIbHbIE — JJIs COOT-
BETCTBYIOIIETO M3MEHEHUS CTOKA IUIAHKTOHHBIX OPTaHW3MOB. YBEIHYe-
Hue pazmepa peku oT N 10 N +1 B pa3HbIX IPUPOAHBIX YCIOBUAX IIPUBO-
IUT B CPEAHEM K YBEIMUCHHIO IUIOIIAIU BogocOopa B 2 pasza, LIUPUHBI
pexu B 1,4 pa3a, HOpMBI CTOKa BOJIBI M HOHHOTO CTOKa B 2 pa3a, CpeaHe-
IO MHOTOJIETHETO PacXoja B3BEHICHHBIX W BIEKOMBIX HAHOCOB COOTBET-
cTBEHHO B 2,2 u 1,4 pa3sa.

[Ipu mepexone OT BEpXOBUH K CpelHEMY U HIKHEMY TEUCHHIO PEK
CTETIeHb YBEJMYCHHsI BOJIOHOCHOCTH PEK B 3HAYHUTEILHOW CTETICHU CBS-
3aHa C 30HAJBHBIMH YCIOBHSIMH (POPMHPOBAHUS PEYHOTO CTOKa. B Oac-
ceitue Iledopsl, rae cpenHrue MHOTOJICTHHE PACXOIBI BOABI MAKCUMAIIbHBI
(N = const), CKOPOCTb MPOIOJIBHOTO BO3PACTAHUS CPETHErO MHOTOJIETHE-
ro pacxona Boakl O Ha BepxHux 1000 kM B cpenHeM paBHa 1,2 MY/(c'km).
B BepxoBbax Oku u JloHa CKOpOCTH €ro yBEJIWYEHHUs M0 JJIMHE PEK CO-
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craBiisieT cooTBeTcTBeHHO 0,54 1 0,27 M*/(c-KM), 4TO CBSI3aHO C OTJIHYH-
€M YBII@XXHEHHOCTHU TEPPUTOPUM B 30HE TAWUTH, CMEIIAHHBIX, IIIMPOKOIIH-
CTBEHHBIX JIeCOB, JiecocTenel u creneit (Kocuikmii, 2003). B onnHako-
BBIX TMPUPOAHBIX YCJIOBHSIX MPOAOJIBHOE M3MEHEHHE CTOKA 3aBHUCHUT OT
YHUCIIa IPUTOKOB, BIIAIAIONIUX B TJIABHBIN BOAHBIN TIOTOK, H PABHOMEPHO-
CTH PACIONIOKEHUS UX YCTheB. [109TOMY TIPOIOIBHOE H3MEHEHUE OCPEel-
HEHHBIX XapaKTEPUCTUK PEIHOTO CTOKA YaCTO OMPEICIICHO TUIIOM PUCYH-
Ka peuHoi ceTH (cM. puc. 2).

Takum 00pa3om, peyHOIl CTOK BBITIOJIHSAET KOMIUIEKC (PyHKIHil, CBS-
3aHHBIX C IEPEMEILEHUEM Pa3HOOOPA3HBIX BUIOB BEUIECTB, TeIIa, (hOPMHU-
poBaHueM M TpaHchopMalrell SHEPTUU BOAHBIX MTOTOKOB. BemuunHa 1 u3-
MEHYHBOCTH COCTABJIAIONINX PEUYHOTO CTOKA OTPAKAIOT Cenu(pUKy (hyHK-
[IUOHUPOBAHHS TPUPOITHOTO KOMIUIEKCAa OACCEHHOB pEK OOJBIIETO FITH
MEHBIIIETO pa3Mepa B KOHKPETHBIX JaHIMIA(QTHBIX YCIOBUSIX U MPH Xapak-
TEPHOM YpPOBHE TIPUPOIOIONB30BaHUsA. Vcmonp3oBanne wHMOpMAUU O
MPOCTPAHCTBCHHON W BPEMEHHON M3MEHYMBOCTH COCTABIISIONINX PEUHOTO
CTOKa U €€ MHTEPIIPETAIUS — PeabHBIN MyTh K OPraHU3allid MOHUTOPHUH-
ra HaJl IPUPOJHBIMU M aHTPOTIOTEHHBIMU M3MEHEHHSIMHU OKPY>KAFOIIICH cpe-
JIbl, BBISIBJICHUIO PEAKIIMK KOMIIOHEHTOB MPUPOIHBIX U TEXHOTCHHBIX JIAH/I-
madToB Ha KIIMMAaTHYSCKUE H3MEHEHISI U XO3SIHCTBEHHBIC HATPY3KH.
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N.I. Alekseevskiy

RIVER RUNOFF: GEOGRAPHICAL ROLE AND
INDICATIVE PROPERTIES

Main geographical functions of the river runoff connected to matter
and heat transition and formation and transformation of the flow energy
are investigated. It is found out that the size and variability of runoff
characteristics reflect the specificity of drainage basin functioning in the
conditions of existing landscapes and distinctive level of environmental
management. The analysis of scale effects changes of the flow, sediments,
dissolved solids and biological substations are given. It is showed that
information on spatial-temporal inequality of runoff characteristics allows
to organize efficient system of environment monitoring and to educe the
reaction of environment and technogenic landscapes on climatic changes
and changes in human impact.



