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AHHOTanys. AKMya/bHOCMb WCCIef0BaHUs 00yC/IOBJIE€HA HEOOXOAMMOCTBIO NMOHMMAHHUS U J0JIOCPOYHOTO NMPOTHO3a
YCIOBUM B3aUMOJENUCTBHUS O/I3€eMHBIX, PpEYHBIX U OOJIOTHBIX BOJ B 6acceliHe peku O6H. Lle/1b: BbIsiBJIeHHWE 3aKOHOMEPHO-
CTell U3MeHeHHs YCI0BUM B3aUMOJEeHCTBUS M0/3eMHBIX, PEYHBIX U GOJIOTHBIX BOJL NPU 3a60/1a4MBaHUN PaBHUHHON YacTH
6acceiiHa pexu O6u B rosioneHe. Memodsl: MeTO/|bl MaTEMAaTUYECKOTO MO/IEJIMPOBAHUsI, CTATUCTUYECKHE METO/bI, Teorpa-
do-ruaposiorudeckuil Metos. Pe3yssmamul U 86180061 BhINIOJITHEH aHA/JIU3 MAaTepPUaAJ0OB MHOTOJIETHUX THU/IPOTE0JIornye-
CKHX U TU/APOJIOTHYECKUX HA6/II0leHUH Ha 3a60/109eHHBIX TeppuTOpusax 06ckoro 6acceiiHa. MU3ydyeHbl THAPOAMHAMUYECKHE
Y reOXUMHYECKHe YCJI0BHUS B3aUMO/IEHCTBHS MO/I3€MHBIX, PeYHBIX U 60JIOTHBIX BOJ. [loka3aHo, YTO BO3HHKHOBEHHE U 3BO-
JIOLMS  OOJIOTHBIX 3KOCHCTEM Ha pacCMaTpHMBaeMOM TeppUTOPUM MpejCTaB/aAsseT CO60H KOMIIEKC 3PO3MOHHO-
aKKYMYJIATUBHBIX IIPOLIECCOB, Pa3BUTHE KOTOPOIO JI0 COBPEMEHHOTO IIepHo/ia MPOXOJAMUJIO B TPU CTauu: 1) OT Havya/a UH-
TEHCUBHOMH JlerpaZialiiu oJiefileHeHus 10 4...6 ThIC. JieT Ha3aZ — ¢opMHUpoBaHHE NEPBUYHON ruaporpapuyeckoi ceTu npu-
MEPHO COBPEMEHHOI0 BH/IA, PacIpocTpaHeHHe TOPGSHBIX GOJIOT; PEXHUM MOA3EMHBIX BOJ, 6JM30K K PEXUMY MOA3EMHBIX
BOJl KpUOJIMTO30HbI HA ceBepe cOBpeMeHHOH 3anaaHoi Cubupy; 2) ot 4...6 ThIC. ieT Ha3az Ao 1,5...3 Teic. JeT Hasaj — wu-
pokoMaciITabHOe pacnpocTpaHeHHe HU3UHHBIX O0JIOT U Jlerpajalus YacTH NepBUYHON peYHOH CeTH; YPOBHHU MO/3EMHBIX
BOJI Ha BOZlOpas/ie/laX PeK B L[eJIOM HUXKe, YeM B HACTOsLee BpeMs, HO aMIUIMTY/ja UX KOJeOaHUHM BbICOKA; 3HAYUTEJIbHAs
4acTb BO/IOCG0POB B MOJIOBO/JbE U MABO/KH 3aTOIJIEHA, @ B MEXKeHb — noATomeHa; 3) ot 1,5...3 ThIc. sieT Ha3a/ - Jerpaja-
11l 3HAYUTEJbHOM 4acTH NepBUYHON PEYHOH CeTH, IMPOKOe paclpoCcTpaHeHHe BEPXOBBIX 60s10T, popMHUpOBaHHE HA 60JI0-
Tax BTOPUYHOH rujiporpaduyeckoil ceTH; Ha BoJ0pas/iesax IPOUCXOAUT NMOAbEM YPOBHEH MOJ3eMHBIX BOJ, HO aMIIUTY/1a
UX K0JIeOAHUH CHIKAETCs, a BOAOOOMEH ¢ 60JI0TaMH CYLIleCTBEHHO COKPALAETCs; B OJMHAX CPeJHUX U GOJIBLINX PEK BOJO-
06MeH MeX/ly MOBEPXHOCTHBIMU U NOJ3eMHBIMU BOJJaMH HauboJiee UHTEHCHUBHBIH, YTO 06YC/IOBJIMBAET NOCTYIVIEHHE B
peuYHble U TPYHTOBBIE BOJBI U3 GOJIOT 3HAUMUTENBHOI0 KOJIMYECTBA OPraHUYEeCKUX BellecTB U MPOAYKTOB UX TpaHcdopMa-
nuu. OLleHeHbI ClileHapUY BO3MOXKHBIX MU3MEHEeHUH YCI0BUH B3aUMO/1eICTBHUsI TOBEPXHOCTHBIX U MOJ;3EMHBIX BOJ,.
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Abstract. Relevance. The need to understand and long-term forecast the conditions of interaction between groundwater,
river and swamp waters in the Ob River basin. Aim. To identify patterns of changes in the conditions of interaction of
groundwater, river and swamp waters during swamping of the flat part of the Ob River basin in the Holocene. Methods.
Mathematical modeling methods, statistical methods, geographical-hydrological method. Results and conclusions. The au-
thor has carried out an analysis of materials from long-term hydrogeological and hydrological observations in the wetlands of
the Ob basin and studied the hydrodynamic and geochemical conditions for interaction of groundwater, river and swamp
waters. It is shown that the emergence and evolution of swamp ecosystems in the territory under consideration is a complex
of erosion-accumulation processes, the development of which until the modern period took place in three stages: 1) from the
beginning of intense degradation of glaciation to 4...6 thousand years ago is the formation of a primary hydrographic network
approximately modern appearance, distribution of peat bogs; the groundwater regime is close to the groundwater regime of
the permafrost zone in the north of modern Western Siberia; 2) from 4...6 thousand years ago to 1.5...3 thousand years ago is
large-scale distribution of lowland swamps and degradation of part of the primary river network; groundwater levels in river
watersheds are generally lower than at present, but the amplitude of their fluctuations is high; a significant part of the water-
sheds are flooded during high water and floods, and underflooded during low water periods; 3) from 1.5..3 thousand years
ago is degradation of a significant part of the primary river network, wide distribution of raised swamps, formation of a sec-
ondary hydrographic network in the swamps; at watersheds, groundwater levels rise, but the amplitude of their fluctuations
decreases, and water exchange with swamps is significantly reduced; in the valleys of medium and large rivers, water ex-
change between surface and groundwater is most intense, which causes the flow of significant amounts of organic substances
and products of their transformation into river and groundwater from swamps. Scenarios of possible changes in the condi-

tions of interaction between surface and groundwater were assessed.
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Beeaenue

B Cubupu B rosnoneHe mpou30LIUIN 3HAUYNTEIBHbIC
U3MEHEHUS KJIMMaTa M COCTOSHHS OKpY)Kalomieh cpe-
JIbl, B pe3yjbTaTeé KOTOPBIX K HACTOSAIIEMY BpPEMEHHU
c(hopMUPOBAIMCH OOIIMPHEUIIHE OOJOTHBIE MacCH-
Bbl [1-11]. Tlo MHeHHIO MHOTrMX HcCcleaoBaTeneil, B
MEPCIEKTUBE HAaOOJIee BEPOSTHO JalbHEHIIee yBeIH-
YeHHE TEeMIepaTypsl aTMOC()EepHOTo BO3AyXa M, Kak
CJIEJICTBUE, aKTUBU3AIUS HK30TCHHBIX T'€OJIOTHYECKHX
MPOIIECCOB U NepOpMAIiii TPaHHUI[ BOIHBIX OOBEKTOB
Ha TEPPHUTOPHUSIX PACHPOCTPAHECHUS OOJOT M MHOTO-
netHedt mepsnotel [4, 5, 8, 11-23]. B To xe Bpems
CKOpPOCTh W HAaINpPAaBJICHHE SBOJIOIMU OOJOTHBIX CH-
CTEM B HacToslllee BpeMsi HE OYEBUAHBI: 4YTO Ooliee
BEPOSITHO — JIerpajanys OOJOT C BBIACICHHEM OTPOM-
HOT'O KOJMYECTBAa MAPHHUKOBBIX T'a30B, mepedopMupo-
BaHHC THAPOrpadUUECKON CETH C MOSBICHUEM OOJb-
IIOT0 KOJMYECTBA TPYAHOIPOXOJUMBIX BOJOTOKOB U
BOJI0EMOB (KOTOpOE B psjie ClydyaeB BOCIPUHHMAETCS
KaK CJIe/ICTBUE MOTEIJICHH) UITU YTO-TO ele?

He BBI3BIBaCT COMHEHUH, YTO MOJO00HAsT HEOopese-
JICHHOCTH (TTOKa B HEIOCTATOYHOM Mepe perynupyemas
HOPMATUBHBIMH JTOKYMEHTAMHU B OOJACTH MPOCKTHPO-
BaHII, CTPOUTEIIFCTBA M OKCIUTyaTallny Ha 3a00JI04YCH-
HBIX TEPPUTOPUAX) MOXKET MPHUBECTH K YBEINUICHHUIO
KOJIMYECTBA OTKA30B TEXHUUYECKUX CHCTEM B COCTaBE
He(Tera3o00bIBaIOIIET0, HEPTEra30TPaHCIOPTHOTO,
ABTOZOPO’KHOTO M JKMJIMIIHO-KOMMYHAJIBHOTO KOM-
IUIEKCOB. JTO 0OYCIIOBIMBAET aKTyaJIbHOCTh HCCIE0-
BaHUH B 00JACTH MPOTHO3UPOBAHMS U3MEHEHUS OKPY-

JKArolled cpeibl W TOBBIICHHUS OE30MacHOCTH U
HAJIKHOCTH TEXHHMUYECKHX KOMIIOHEHTOB IPHPOIHO-
TEXHOTCHHBIX KOMIUIEKCOB M OIIpEJeNsieT Ielb pac-
CMaTpUBAaEMOr'0 WCCIIEIOBAHHSI — BBISBICHHUE 3aKOHO-
MepHOCTeH N3MEHEHHs YCIOBHH B3aMMOAEHCTBUS MO/I-
3eMHBIX, PEYHBIX H OOJIOTHBIX BOJ IIpU 3200JIaYNBaHUN
paBHUHHOH YacTh OacceliHa pekn OO B TOJIOTICHE.
HccnenoBanye HarpaBIeHO Ha OIEHKY TEHICHIMH
ABOJTIOIIMK  OOJIOTHBIX JKOCHCTeM 3amagaoir Cuoupw,
YTOYHEHUE CLEHAPUEB U3MEHEHUS KPYIHBIX IPUPOIHO-
TEXHOTEHHBIX KOMIUIEKCOB, pa3pabOTKy peKOMeHIAIni
TO0 TIOBBIIICHUIO HAJIeXHOCTH M O€30MacHOCTH TeXHHYe-
CKHX CHCTeM, (PYHKIHOHHPYIOIIUX B YCIOBHSX CHIIBHOM
3a00JIOUEHHOCTH, ¥ SIBIISICTCSI B 3HAYMTEIILHON Mepe pe-
3y/bTaTOM 0000MIeHNs PaboT, BHITIOJIHEHHBIX B TOCIE-
HHE TPH ACCATUIICTHS TOJ PYKOBOJACTBOM W/WIIH TPH
HETOCPE/ICTBEHHOM Y4acTUM aBTopa B TOMCKOM IOJH-
texHuyeckoM yHuepcutere (TITY) coBmecTHO € KoJLTe-
raMu u3 TOMCKOro TOCYZapCTBEHHOTO YHHBEpCHTETa
(TT'Y), akmonepHoro odmectBa (AO) «ToMCKreoMOHH-
TopuHr», CubHpckoro peruoHaiapHoro ueHrpa @ene-
PaIBHOTO TOCYIAPCTBEHHOTO OFO/DKETHOTO YUPEKICHUS
(CPII ®I'BY) «I'mapocrienreonorusy, Tomckoro dumma-
na MHctHTyTa HedTera’oBoil TeOoNOTHMH M TeO(H3UKH
Cubnpckoro otneneHust Poccuiickoil Akanemun Hayk
(T® UHIT CO PAH) m OO0 «MHI'EOTEX» [24-33].

06beKTbI U METOJHUKA UCC/IeJOBaAaHUA
OcHOBHBIE 00BEKTHI HCCIICIIOBAHMUS — JIEBOOCPEKHBIC
niputoku p. O6u — peku lllerapka n Yast ¢ ee mpuToKkamMu
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(pp. Anmapma, bakuap, "anka, Kitou, Mxca) — pacrosno-
JKEeHbl B HOJKHO-TaeKHOW Moj30HE 3amanHoi Cubupw.
JlonomHuTeNTbHO M3yUeHBI peku B I'opHOM Auitae (B Bep-
xoBbsix Karynu; p. O0b oOpasyeTcs Nmpu CIUSHUM PeK
Katynu u bumn), Ha rpaHuIie JIECOCTETTHOM 30HBI U FO3KHO-
TaeKHOW TIOI30HBI B paifioHE FOTO-BOCTOYHOM yacTh Ba-
CIOT@HCKOTO OOJIOTHOTO KOMIIIEKCA, B MO/I30HE CpeHeH
Taliry, a TAKoKe Ha IPaHULIE CEBEPHOM TaliIy U JIECOTYH/I-
PBI, JISCOTYHPHI U TYHAPHI (puc. 1, a).

JUI IOCTHXKEHUSI MOCTAaBICHHOW LIENH I03TaIHO
paccMOTpEHB! CIEAyIoIUe 3a1aun: 1) OleHKa THIpo-

JMHAMHYCCKHUX YCIIOBHH B3aUMOJICHCTBHSI TOI3EMHBIX,
PCUHBIX U OOJIOTHBIX BOJl HA XapaKTEPHBIX YU4aCTKax C
Pa3NMUIHBIMU YCIOBHSIMA Pa3BUTHS OOJOTHBIX TPOIIEC-
COB; 2) BBISIBICHHE B3aMMHOTO BIIHMSHUS IOJ3EMHBIX,
pEeUHBIX M OOJIOTHBIX BOJ HA UX XMMHYECKHI COCTaB;
3) o0o0IIIeHHEe TIOMYYCHHBIX JaHHBIX M WX COIOCTaB-
JICHWE C COCTOSIHHEM BOJHBIX OOBEKTOB Ha pPa3HBIX
CTaJusAX pa3BUTHUs OOJIOTHBIX MpoIeccoB. B ykazanHo#
MIOCIIEOBATEIFHOCTH OBLIN BEITIONHEHBI CIIETYIOIINE
MEPOTIPHUATHS, KOTOPHIE YCIOBHO MOXHO CIPYITIIHPO-

BaThb B TPHU dTalla.

Chelyabinsk =
Py M

N

— —
0 100 200 300 400 km —

Puc. 1.

Fig. 1.

,
o

- -

KAZAKHSTAN

CHINA

Cxema O6ckozo 6accelina (a) u pacnosodceHuss npoduasi Mo0eaupo8aHUsl U3MEHeHUs! yposHel Nod3emMHbIX 800 8
eos0yeHe (b; paciem no ypasHerusim (1)-(3)); npupodHble 30HbI 8 6acceliHe p. 06u: I — myHdpa; Il - necomyHdpa u
cegepHas maiiea; I1l - cpedHsia matiza; 1V - oxcHasa matiea; V — aecocmeny; VI - cmeny; VII - 2opHbie patioHbsl (cxema a
npusedeHa no [33]); e - yuacmok pasmeujeHusi OCHOBHbIX 006eKMo8 uccaedosaHus 8 patioHe npoguas AP-OP (b),
Komopblil npoxodum uepe3 nocmol: AP - p. Audapma y c. [lanviueso; GB - p. l'anka y c. Bakuap; TNM - p. Temepenka y
ypouuwa Hoso-Makaposka; BP - p. bakuap y c. [loavinsinka; IP - p. Hkca y c. [InomHukoso; SB - p. lllecapka y c.
Babapueikuno; OP - p. 06b y n. [lo6eda; yuacmku Habarodenutl TIIY na 6o10omax: bV — eocmouHas yuacmu BactozaHckozo
6os10ma mexcdy c. lloaviHsgHka u ypouuwem I'aspunoska; bO - ywacmv O6ckozo 6010ma y cea Hawekogo (¢poH) u
MeabHukoso (3aepsis3HeHHblll yyacmok); bT - 6os0omo y n. Tumupsizego; 2udpozeosozuveckue CK8aMcuHl: 63p —
¢. MeavHukoso; 89p - c. Kapeanaa; 110p - c. bakuap; - - - - — no/10%eHue paciemHoz2o npodusi yposHel 2pyHmMosbixX
800, 8bl4UCAEHHbIX no ypasHeHusim (1)-(3) (ocHosa - cHumok Google Earth); ¢ - donosHumesabHble 06BekMbl
ucc/1e008aHusl;

Scheme of the Ob basin (a) and location of the modeling profile for changes in groundwater levels in the Holocene
(b; calculation using equations (1)-(3)); natural areas in the river basin Ob: I - tundra; Il - forest-tundra and northern
taiga; 11l - middle taiga; IV - southern taiga; V - forest-steppe; VI - steppe; VII - mountainous areas (Scheme a is given
after [33]); e - the area where the main research objects are located in the area of the AP-OP profile (b), which passes
through the posts: AP is the Andarma river at the Panychevo village; GB is the Galka river at the Bakchar village; TNM
is the Teterenka river at the Novo-Makarovka tract (non-residential place); BP is the Bakchar river at the Polynyanka
village; IP is the Iksa river at the Plotnikovo village; SB is the Shegarka river at the Babarykino village; OP is the Ob riv-
er at the Pobeda village; TPU observation areas in swamps: bV is the eastern part of the Vasyugan swamp between the
Polynyanka village and Gavrilovka tract; bO is the part of the Ob fen near the villages of Nashchekovo (background)
and Melnikovo (polluted area) villages; bT is the swamp near the Timiryazevo area; hydrogeological wells: 63p is the
Melnikovo village; 89p is the Kargala village; 110p is the Bakchar village; - - - - is the position of the calculated profile of
groundwater levels calculated using equations (1)-(3) (based on Google Earth image); ¢ - the additional research ob-
jects
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1. IlpoBeneHsl pacy€rbl XapaKTEPHBIX YPOBHEN
peuHbIX Boa M, (CpemHETrOolOBBIX, CPEIHUX MAaKCH-
MaJIbHBIX, CPETHHX 32 TIEPHOJ OTKPLITOTO Pycia, MaK-
CUMaJIbHBIX ¢ obecnieueHHOCThIO 1, 5, 10 %) u orneHe-
HBI YCJIOBHUS 3aTOIUICHHMSI M TOATOIUICHUS JOIHH PEK
O06wu, Tomu (mipaBeIit puToK p. O0M), Bactoran, [1apa-
Oenb (yieBble ipuTOKK p. OOM), MKca (351eMeHT pedHoi
cucremsl «Mkca—Has—O0b»), bakuap («baxuap—Yas—
00b»), Kimrou («Kimrou—bakuap—Yas—O0w»), Knesckuii
Eran (Kuesckuit Eran — nporoka Kuerckas — O0b) B
npenenax Tomckoil oOmactu. IlomyueHHBIE AaHHBIC
COITOCTABIICHBI ¢ MaTepHajIaMH OOCIICOBaHUI OOJIOT C
[ENBI0 BBISIBIICHUST YCIOBUH BOZOOOMEHA MEXKIY pe-
KaMM, TOPU30HTAMH MOA3EMHBIX BOJ U 0OJIOTaMU pas3-
HbIX TUNOB. C 3TOM ke IeNbl0 M0 MaTepualiaM Mouc-
KOBBIX M Pa3BEIOYHBIX PabOT Ha TOP( MOCTPOCHBI
KpPHUBBIC JIENIPECCUH TPYHTOBBIX BOJ MO MPOQUI0 OT
p. Aunapmsl («Aanapma—Ilapour—Has—O0b») y c. Ila-
HBI9eBO 110 p. O6H y ¢. MENbHHUKORBO.

B kauecTBe HMCXODHON HH(OPMAIMU HCIIOIb30BAHBI
MaTepuajbl MHOTOJICTHUX HaOmoaeHuii Pocruapomera 3a
pacxofamMy M ypOBHSIMH PEYHBIX BOJI, YPOBHSIMHU OOJOT-
HBIX BoJ (bakcumHckoe 60110TO B BepxoBbsiX p. Lllerapku B
HoBocubupckoii  obnmactu), JaHHbIE  MHOTOJICTHHX
HaOJFOJICHUH B CETH TOCYIAPCTBEHHOTO MOHHTOPHHTA
Henp Ha Tepputopun Tomckoi obnactu (Tomckas reoso-
ro-pazeenounas sxcrieauimsa (TI'PD), AO «Tomckreo-
MouuTpopuHr», CPLl ®I'BY « mapocmerreonorus») 3a
YPOBHSIMH TIOI3¢MHBIX BOJI, a TAKKe JAHHBIC HAOIFOIe-
HUI Ha OONMOTHOM crarmoHape CHOMPCKOTO HAy4HO-
HCCIICI0BATENIHCKOTO MHCTUTYTA CEITbCKOTO XO3SIHCTBa U
toppa (CuoOHUUCXuT) CO PAH B patione c. Iombl-
HiHKa B bakgapckom patione Tomckoit oOmacTh, pe3yiib-
TaThl TIOMCKOBBIX U T€0JIOT0-PAa3BEA0YHBIX padoT Ha TOpQ
B 1950—-1980-¢ rT., MaTepraibl IPOBEIEHHBIX COTPYIHH-
kamu TITY oOcnenoBaHuii OOJOT W PEYHBIX JIOJHH, a
TaKKe OMyOJMKOBAaHHBIC PE3yNbTAThl HUCCIIEIOBAaHHUN
JIpyrux aBTOpoB [25-28, 30-47].

[ToneBbie paboThl Ha 6OJIOTAX U B PEUYHBIX JIOJMHAX B
pas3Hble TO/ABI MPOBOIMIKMCH MOJI PYKOBOJCTBOM U TIPH
HETIOCPEACTBEHHOM YJacTHH aBTOpa C YU4ETOM TpeboBa-
Huil [48-50]. T'maposoruueckue pacueTbl BBITOIHEHBI
aBTOpOM, corniacHo [51], ¢ ucnonp3oBaHUEM Tpexmapa-
METPHUUECKOTO TaMMa-pacipesielicHus], a pacuéTel (ak-
TUYECKUX (CPEAHEMHOTOJIETHUX) U PETPOCIIEKTUBHBIX
YPOBHEH TOJ3EMHBIX BOJ, [, U TIOJI0XKEHUs BOJAOPA3JIe-
ToB L, — ¢ ucTioyib30BanueM ypaBHeHus [romron (1, 2):

HZ,-HZ, Inf
Hgrx = H2r,1_ = 'x+K—'(L12—x)'x, (1)
12 f
_ Lz Ky (Hii=HPp
Luws = 2 Inf ( 2L, ) @

rane H,, u H,, — cpelHEMHOTOJIETHUE MECSIYHbIE WU
TOJIOBbIE YPOBHU BOJbI CMEXKHBIX peK p; U p, (1mubo
MOA3EMHBIX BOJI B THAPOTEOJIOTMUECKON CKBAKUHE P U

PEKH p,); Hg, . — yPOBEHD MOA3EMHBIX (MJIH OOJNIOTHBIX)
BOJI HA PACCTOSIHUU X OT ype3a peKku pi; L1, — paccTos-
HUE MEXIy O0BEKTaMU p; U p,; L, — pacCTOSHUE OT
00BEKTa p; 10 BOJOPA3ieNa MEkKILy 00BEKTaMU p U py;
Ky — cpennuii no npoduimo kodpduiment duabrpa-
uuu; Inf — cpennsist o npoduiaro wHGUIBTparws. s
OIICHKH MH(QWIBTPAIMKA B IEPBOM IPHOIMKCHHH HC-
MOJIb30BAJIOCH JIONYIIEHHH O TPHUMEPHOM DPaBEHCTBE
HHOQWIBTPAINN U TIOJ3EMHON COCTABIIIONIEH PEIHOTO
CTOKa B CpeaHEeM 3a MHOroJieTHuil nepuon. [lpu stom
CJI0i MECAYHOIO CTOKA MOA3EMHBIX BOJL Y,,; ONpesens-
eTCsl CIeyroIInuM 00pasom [26, 28, 52]:

Y,

. Y, ;i =ib,.. ie
gri —

Yy + (i — Yyio) - (i — ie)/(ib — ie)

rae Y,; — cioil cyMMapHOro pe4HOro CTOKa 3a i-i Me-
CSII KaJCHAApHOTO Troja; ib W ie — HAa4aIO U KOHEI
3UMHEH MeXeHHU coriacHo [53]; mis nmputokoB Cpen-
Heil O0u 3UMHSS MeKeHb — ¢ JieKabpst mo mapt. Ilpu
OIICHKE BIIMSHHS PAa3IHUUHBIX (HaKTOPOB HAa COOTHOIIE-
Hue Inf/K;, BeIMUUHY MOA3EMHON COCTABIISAIONIEN CyM-
MapHOTO PEYHOTI'0 PEUYHOTO CTOKA, & TAKXKE P IPYTUX
BEJIMYMH IPOBOAMICS KOPPEISLMOHHBIA U perpeccu-
OHHBII aHAJIU3 C YYETOM BBITIOJTHEHHS yCI0BHSA (4):

2
11228, 8, ~ =, Ikl > 2:8y, @)
rae N — obmuit 00beM HaOroAeHuH; 7 1 J, — K03 du-
LIUEHT KOPPENSALUU U TIOTPEIIHOCTh €ro OMpeesICHUS;
k; n O — i-ii KO3((HUIIUEHT PErPECCUH U MOTPEITHOCTh
€ro OIpe/IeIICHUSI.

2. J11s1 IOATBEPKIIEHUS. M YTOUHEHUS PE3yJIbTaTOB
aHaJM3a THUIPOTCOJMHAMHYCCKHX YCIOBHH B3aUMO-
JCUCTBHSI MTOJ3EMHBIX, PEYHBIX M OOJOTHBIX BOJ BBI-
MOJIHEHO O0OOIIEHUEe W aHaJIM3 THAPOTCOXMMHUYCCKUX
JNaHHBIX. [IOCKONBKY COIpSOKCHHBIC HAOIIONCHUS 3a
XHUMUYECKAM COCTaBOM ITOJ3E€MHBIX, PEUHBIX M OOJIOT-
HBIX BOJ MPOBOAATCS OYEHb PEAKO, OBbUI BBITOJHCH
pacdeTr CpeaHHUX apUPMETHYSCKUX U CPEJHUX KBaJpa-
TUYECKUX 3HAYCHUH, MPOBEPKa HA OXHOPOIHOCTH IO
CpeIHEMY C HCIONb30BaHHEM KpuTepust CTbIOJeHTa
(5) n nucnepcum no kputepuro Puiepa (6), cocTabie-
HbI ypaBHEHMsI reoXuMudeckoro Oananca (7) U oueHe-
HBI 00BEMBI Pa3rPy3KH IMOA3EMHBIX BOI M3 OTIOKCHUN
pa3Horo Bo3pacta B pyciioByto ceTh pek [llerapku, Yan
U ee MPUTOKOB — pek bakuap, [anku, Ukcsr (8), (9):

[A1-4;] Np-Np:(N1+Np—2)
KS = . T : (5)
N1-(712+N2-(722 1 2

max(o%;02)

K = min(c?;02)’ (6)
Gy = G, + Gg,  AG, (7
% =0y ®

le = Qg - QgZa (9)
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rae Ny u N, — 00beMbl CpaBHUBAEMbIX BHIOOPOK COBO-
KYIHOCTH, JUISl KQKI0M U3 KOTOPBIX PACCUUTAHBI CPEJI-
Hee apupmeTrueckoe 4;, A ¥ CTaHAAPTHOE OTKIIOHE-
HUE 01, 03; Kg m Kp — dakTudeckne 3HaYCHUS KpUTE-
pueB Crteronenta u @umepa; Gy — rofoBoi cymmap-
HBI CTOK pacTBOPEHHBIX COJIEH B 3aMBIKAIOIIEM CTBO-
pe uccrnenyemout peku, t/rox; G,, Gy, — NOCTyIJICHUE
PacTBOPEHHBIX BELIECTB C JOKIEM M CHEroTajbIMU
Bomamu; AG — pe3ynbTaT B3aUMOJCHCTBUI B cUCTEME
«BOAa—TIOpoJay; O, — CPETHET0/I0BOM PacXol No13eM-
HBIX BOJ; (o1 U Oy — COCTABJIAIOIIME IMOA3EMHOIO
CTOKa, COOTBETCTBYIOIINE PUTOKY MOJ3EMHBIX BOJ U3
HEOTeH-YeTBEPTHUYHOTO U MAJICOTeHOBOTO KOMIIJICKCOB;
S, — cpenHee (MHOTOJIETHEE) 3HAYEHUE CYMMBI TJIaB-
HBIX MOHOB B PEUYHBIX BOJAX B 3UMHHMIA MEPHOJ MPHU
JIOMYIIIEHUH, YTO B OTO BPEMs PEYHON CTOK (HOpPMHPY-
€TCS B OCHOBHOM 32 CYET MOA3EMHBIX BOX; Sgi M Sg» —
cpenHee (MHOrOJIETHEE) 3HAUEHHWE CYMM IJIAaBHBIX
HMOHOB B IOJI3EMHBIX TPYHTOBBIX U apTE3UAHCKHX BO-
nax. boiee moapoOHas wHOOpMAIUS 00 HCXOIHBIX
JIaHHBIX U METOJIMKE pacueToB MpuBeeHa B [29, 32].

3. Peanuzanusi TpeTbero sTara OCHOBBIBAJACH Ha
9ProJU4ecKoil TUIoTe3e, MPH COOMIOICHUA KOTOPOH
IUTSL CTAIIMOHAPHOTO CITy4aifHOTO Tporecca x(f) ¢ Bepo-
ATHOCTBIO | cpeaHee IO BPEMEHM U3 H3MEPEHUH
¢dbysakmmu f[x(t),..., x(¢,)] paBHO cpeHEMY MO MHOXKe-
cTBy [54]. JOomMOMHUTENHHOE YCIOBHE IPU PEIICHUU
9TOW 3a1a4u: OOJOTHBIN MPOIECC B IEIOM JJIsl TOJIO-
[IeHa HECTAIlMOHAPHBIM, HO BHYTPH HETO MOXKHO BbIJIC-
JUTb CEPUI0 YCIIOBHO OJHOPOJHBIX NEPUOJOB, B IIpe-
JeNlaX KOTOPBIX HAOJIOMANNCH YCIOBUS U CTaauu 00-
JIOTHOT'O IIPOLIECCA, COIIOCTaBUMBIE II0 Py IIOKa3aTe-
Jel ¢ KAaKUM-ITHOO M3 YYaCTKOB COBPEMEHHBIX OOJIOT B
Oacceitae p. OOM U MpHIIETAIOIINX TeppUTOpHsIX. Me-
TOJMKA MCCIIECIOBAHUN Ha 3TOM dTare — Ta ke, 4TO H
Ha TIEPBBIX JBYX dJTalmax B YacTH aHaiu3a mHpopma-
mun. Ha 3aKmodnTeIbHOM 3Tare IpOBOIMIIOCH 0000-
IICHHE BCEX MaTepUaJIOB, UX COTJIACOBAHWE U COTIO-
CTaBJICHUE C MaTepUaJIlaMU TOJIEBBIX Pa0dOT, MIPOBEICH-
HBIX INPU YYaCTUM W TOJ PYKOBOACTBOM aBTOpa B
1990-2023 rr. ¢ yuetoMm TpedoBanuii [48—50, 55].

Pe3y/ibTaThl HCC/I€L0BAHUA

Ha mepBom srtame wuccienoBaHus ObUT BBITIOTHEH
aHaJM3 B3aMOCBSI3EM ypOBHEH PEUHBIX, MTOJI3EMHBIX U
OOJIOTHBIX BOJ, BBISIBUBIINI CYIICCTBEHHBIC Pa3THIUs
B BOJHOM PEXKHME HU3UHHBIX TOJHHHBIX H BEPXOBBIX
BOJIOPA3JIENbHBIX O0JIOT, @ TAaK)Ke B XapaKTepe UX B3a-
UMOJICHCTBHUS C APYTMMHU BOIHBIMU O0BEKTAMHU.

B ciiyyae NOMMHHBIX HU3UMHHBIX 0O0JOT (OCOGEHHO
JUTSE OOJTBIIAX PEK, COTIIAcHO [56]), OTMEYEH JI0CTATOYHO
WHTEHCHBHBINH BOJIOOOMEH, CBSI3aHHBIN C CYIIECTBEHHON
BEPOSITHOCTBIO 3aTOIUICHUS (PEYHBIMH BOJAMH) YacTh
HU3WUHHBIX OOJIOT BO BpeMs BECEHHE-JIETHETO TOJIOBO-
JIbsi, TIPUTOKA TPYHTOBBIX BOJI C TIPUJICTAIOIINAX CYXOJI0-
JIOB, BO3MOXKHOCTBIO BBIXOJIa Ha TpaHuIe O0JIOT Harop-

HBIX BOJI U3 OoJiee TITyOOKHUX BOJIOHOCHBIX TOPU30HTOB U
MOCTYIUICHHUSI CMECH PEYHBIX M OOJIOTHBIX BOJ KaK MH-
HAMYM B TIEPBBIA OT TOBEPXHOCTH TIOCTOSIHHBIA BOJIO-
HOCHBIN ropu3oHT [13, 40, 27, 46].

93 1

Hs
= = Hr(amax)
- - —Hg() --

Hr(a)
86 o

cessess Hf
= Hgr(2)

H m/m

65

2500 4500 6500

L,m/m

500

Puc. 2. [lonepeunblil npoguib doaunsl p. O6u y c. MeabHUKO8O
[27, 46]; ycaosHbie o603HayeHus: L - paccmosiHue
0m yc/108HOU MOYKU HA 1€80M Gepezy; yPO8HU 800b!
H e Baamuiickoli cucmeme @bicom: Hs — eblcomHas
ommemka nogepxHocmu 00AuHbl uau dHa p. 06u;
Hr(a) u Hr(amax) - cpedHemHo201emHull u cpedHutl
MAKCUMAAbHBLU ypo8HU 800bl p. 06U 3a 1967-2015
22.; Hf - HudsicHsas epanuya O6ckozo 6oioma; Hgr(1)
u Hgr(2) - pacuemnuvle ommemku kpugoti denpeccuu
nodsemHsix 8600 om cpedHEMHO20/1emHe20 YpPOBHS
800bl 8 ckgaxcuHe 63p do gHewHell epaHuybl 60/10-
ma (1) u cpedHezo ype3a 60dvl 8 npomoke 06u (2)
Cross profile of the Ob River valley near the village of
Melnikovo [27, 46]; symbols: L is the distance from
the conventional point on the left bank; water levels
H in the Baltic height system: Hs is the elevation of
the surface of the valley or bottom of the Ob River;
Hr(a) and Hr(amax) are the long-term average and
average maximum water levels of the Ob River for
1967-2015; Hf is the lower boundary of the Ob
swamp; Hgr(1) and Hgr(2) are the calculated marks
of the groundwater depression curve from the aver-
age long-term water level in well 63p to the outer
boundary of the swamp (1) and the average water
edge in the Ob River channel (2)

Fig. 2.

Ipu stom ormernMm crienyromiee: 1) COBMECTHOE
BJIMSHUE PEYHBIX M IMOJ3EMHBIX BOJ MPOCIICIKUBACTCS
MPAKTHYECKH 110 BCEH HIMPUHE JOIMHHOIO HU3UHHOTO
00JI0Ta — eci He MpsIMoe (3aTOIJICHUE), TO KOCBEHHOE,
3a cu€r (hOpMHUpPOBaHHS B CPETHEM 3a MHOTOJCTHHN
MIepPHOJ] KPUBOI JIEIPECCHU OT BOJOpa3zielia B CTOPOHY
PEKH; 2) IOBEPXHOCTh JIOJIMHHOTO HU3WHHOTO 00J10Ta
MPUMEPHO COOTBETCTBYET CPEAHEMY MAaKCUMAIbHOMY
YPOBHIO peyHbIX BOJ (puc. 2); 3) HaOmonaercs u o0-
paTtHOe BiMsSHUE OOJOTHBIX BOJ] HA BOIHBIA PEKUM PEKU
Y TIOJI3EMHBIX BOJ, CBsi3aHHOE C: 3.1) HOMOIHHUTEIBHOU
3a7IepIKKON BOJBI HA CITajie MOJIOBOMBS Ha MOWMEHHBIX
ydacTkax 00J10Ta BCIISICTBIE 3HAUUTEIBHOM 1IEPOX0Ba-
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TOCTH TIOBEPXHOCTH, a TaKkKe 3aJep>KKOi BIIaru B TOP-
(hsHOM 3a1exu B CIydae OTHOCHUTETIHbHO HU3KOW BIIAXK-
HOCTHU TOP(OB B TPEIIIICCTBYIOMINI MAIOBOTHEIA TICPH-
oJ1; 3.2) IOCTYIJICHHEM B MEKEHb OOJIOTHBIX, B TIOJIOBO-
JIbe OOJIOTHO-PEYHBIX BOJ B BOJIOHOCHBIC OTJIOKEHHS
MIPIJIETAIONINX CYXOM0JIOB Ha ydacTkax g0 8§00-900 m;
3.3) B3aMMOJICHCTBUE TMOBEPXHOCTHBIX M TIOJ3EMHBIX
BOJ B fonuHe p. OO U Ha MpUieraroieil TeppuTopun
nocturaet npumepro 110-120 m [27, 46].

= = = Hgr

3 4 /" Hrl
: \_ = o == Hr2

2 ! \ essese Hws

H(m)-H(a), M/ m

(=)
M

'
—
E
E

m I1v.- v vl vIl vlII IX X XI XII
Mecsi / Month

Puc. 3. BHympuzodosoe usmeHeHue omk/aoHeHull cpedHeme-
CSYHbIX ypoeHell 800bl H(m) om ux cpedHeMHO20-
semHux 3HaveHutl H(a); yposHu sodvel: Hgr - e ckea-
scuHe 89p (c. Kapeanaa; eo3pacm omuaoxcenutl aQin;
cpedHuli yposerv 3a 1965-1995 ze. Hgr(a)=99,39 m;
ommemka ycmous ckgaxcunbl 109,40 m); Hrl - ypo-
8eHb 800bl p. 06u y n. I[lo6eda (8 cpedHem 3a 1967-
2015 2e. Hr1(a)=72,76 m); Hr2 - yposeHb 600wl p. Llle-
eapku y c. babapwikuHo (8 cpednem 3a 1967-2005 ze.
Hr2(a)=89,91 m); Hws - pacuyemHblil ypo8eHb 2pyH-
mosbix 800 Ha 8odopasdene pek 06u u lllezapku
(Hws(a)=102,00 m npu cpedHem paccmosHuu 800o-
pasdeaa om p. 06u 23,8 km c ommemkamu 115-120 m);
Hf - yposeHb 800 Ha bakcuHckoMm 6010me (ckeaxcuHa
104, 0coko80-mpoCMHUKOBbIL KOUKAPHUK; 8 CPEOHEM
3a 1961-1969 ee. Hf(a)=140,84 M npu cpedHell 8bico-
me nosepxnocmu 6os1oma 141,11 m [37]); Hbr - ypo-
6eHb 600 HA  B6EPX0BOM  COCHOBO-CHA2HOBO-
KyCmapHU4K08oM yvacmke BackoeaHckozo 6osoma
(8 cpednem 3a 1998-2008 z2. Hbr(a)=112,13 m [41])
Intra-annual changes in deviations of average
monthly water levels H(m) from their average long-
term values H(a); water levels: Hgr is in the well 89p
(Kargala village; sediment age aQlItb; average level
for 1965-1995 Hgr(a)=99.39 m; wellhead elevation
109.40 m); Hr1 is the water level of the Ob River near
the Pobeda village (average for 1967-2015
Hrl(a)=72.76 m); Hr2 is the water level of the She-
garka River near the Babarykino village (average for
1967-2005 Hr2(a)=89.91 m); Hws is the calculated
groundwater level at the watershed of the Ob and
Shegarka rivers (Hws(a)=102.00 m with an average
distance of the watershed from the Ob River of
23.8 km with elevations of 115-120 m); Hf is the wa-
ter level in the Baksinskoe swamp (well 104, sedge-
reed hummock; on average for 1961-1969
Hf(a) = 140.84 m with an average height of the
swamp surface of 141.11 m [37]); Hbr is the water
level in the upper pine-sphagnum-shrub area of the
Vasyuganskoe swamp (on average for 1998-2008
Hbr(a)=112.13 m [41])

Fig. 3.

Ha BojopasmenbHbIX MPOCTPaHCTBAX, B 3aBHCUMO-
CTH OT IPeoOIIafaIONIEro TUMA TOP(SHON 3a1exu, MO-
TYT HaONIONATHCS pPas3IMYHBIC YCIIOBHS B3aMMOICH-
CTBUS MOJI3EMHBIX, OOJOTHBIX U PEUHBIX BOJI, KOTOPHIE
MO>KHO YCIIOBHO OOBEIMHUTD B JIB€ OCHOBHBIE TPYIIIIHL.
COOTBETCTBEHHO ATUM TPYIIIIaM BBIICISIIOTCS 1BA THIIA
TeppuTopuii. J[7s mepBoro THma XapakTepHO MPEUMy-
LIECTBEHHOE PACIPOCTpaHEHHE HU3UHHBIX 0OJIOT, BO3-
HUKIIUX TPU 3BTPO(UKAIMN BOJOEMOB W/WIIA TIOCTO-
STHHOM TIOATOIUICHHH 3€MENbh MOI3EMHBIMH BOJAMH.
B sTom cnyuae, Hanpumep, Ha Mexypeube pek O0u u
[erapku (puc. 3), HaOmromaeTcs: 1) AOCTATOYHO pe3-
KO€ BHYTPUTOJIOBOE M3MCHEHHE YPOBHEH PEUHBIX BOJ;
2) CyYIIECTBEHHO MeEHbIIAs aMIUIUTya KoJleOaHui
YpOBHEH MOA3EMHBIX BOJ B BEpXHEH 4aCcTH TeosIornye-
ckoro paszpesza (Boszpact omroxeHuit Qp, Qup +P;) B
TUJIPOT€OIOTMYECKUX CKBKWHAX, CMEIICHHBIX OT BO-
JI0pa3eNioB K peYHOl JonuHe; 3) u3MeHeHue (pacyer-
HOE) YpOBHEH TPYHTOBBIX BOJ Ha BOIOPA3leie MCHbB-
e, 9eM y peK, HO OOIbIle, YeM B THAPOTCOJIOTHYE-
CKUX CKBa)XMHaX, Oojiee MPUONIDKEHHBIX K PEYHBIM
JOJMHAM; TIOJIOKCHUE BOIOPA3Jelia MEHSIETCS B TeUe-
Hue roja [30]; 4) HauMeHbIIas aMILTUTYIa KOJIeOaHu!
B CJIy4ae ypoBHEH OOJIOTHBIX BOI.

Bropoli Thn TeppuTOpHil XapaKTepHU3yeTCs IIUPO-
KHM paclpoCTpaHEHHEM BEPXOBEIX OOJIOT, B Mpemenax
KOTOPBIX CPEIHETOIOBOM YPOBEHb IOA3EMHBIX BO/I
npuOImKaeTes K HIDKHEH YacTu TOp(hsHOM 3ajeku
[31], HO HENMOCPEACTBCHHBIN OOMEH MEXIy IO/J3eM-
HBIMH U OOJIOTHBIMH BOJIaMH OOBIYHO CHIJIBHO 3aTpyIl-
HeH (puc. 4). ManoBeposTHO U 3aTOTUICHUE BEPXOBBIX
00JIOT PEYHBIMH BOIAMH, TIOCKOJBKY B JTOM CiIydae
3aTPYMHSIOTCS  YCIOBUS  (DYHKIIMOHUPOBAHUS  OJIH-
rotpodHoii 6070THOH pacTuTensHOCTH [9, 16, 17, 24].
OnHaKoO HHM3WHHBIC YYacTKH OOJOT MOTYT 3aTaruid-
BaThCS WM MOATAILIMBATHCSA (PHC. 5).

[Ipenmnonaraemplii MEXaHW3M YXYALICHHS BOII000-
MEHa MEXIy IepBOHAYAIbHBIM HU3MHHBIM 0OJOTOM U
MO/I36MHBIMH BOJJOHOCHBIMH TOPH30HTaMH (B pe3ylib-
TaTe 4Yero M HayuHaeTcsi ojurorpodmusamus 0601oTa)
CBSI3aH C COYETAHUEM pAJia YCIOBHMN, KITFOYEBBIMU Cpe-
JI1 KOTOPBIX SABJISIFOTCA CIIEIYIOLIHE:

1) B TopdsiHoIi 3anexu HOPMUPYIOTCS 1B OCHOBHBIX
TFeOXMMHUYECKMX U MEXaHWYECKHX Oapbepa — BBEp-
Xy TOp(siHOH 3alexu, B paliloHe TPAHULIbI AEATENb-
HOT'O ¥ UHEPTHOT'O TOPU30HTOB, U BHU3Y, HA T'PaHU-
1€ C MHHEPAITLHBIMHU TPYHTAMH; COOTBETCTBEHHO, B
BEpXHEW 4acTH TOPQSIHON 3aJIeKU HAKATUIUBAIOTCS
THUIPOKCHUIBI Kelle3a, OOpas3yIolIHe JI0CTaTOYHO
KPYIHBIC YaCTHIbI, Ha MOBEPXHOCTH KOTOPBIX CO-
OCAXK/IAIOTCA COCAMHEHUS psAla XUMHUYECKUX dJie-
MEHTOB; B HIDKHEH 4acTH TOP(SIHON 3ajexu mpu
AKTUBHOW JIESTEILHOCTH MHKPOQIIOpHI (OpMHUPY-
€TCS BOCCTAHOBHUTENbHASI OOCTAHOBKA W yBEIHYH-
BaeTCs MPUCYTCTBHE CyIbPUI0B [25, 26];
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2) B IOMIMHAX KPYMHBIX PEK BCIEACTBUE Pa3Tpy3Ku
HAMOPHBIX MOA3EMHBIX BOJI M CYIIECTBEHHBIX KOJe-
OaHUil ypoBHEH PEYHBIX BOJA MPOUCXOANUT MCXaHMU-
YEeCKHI BBIHOC YacCTHIl TPYHTOB U3 OTJIOKECHUH Ha
HWKHEW Tpanuie 6onota [27, 46], 4To peaoTBpa-
[IaeT yXyAIIeHHe QIIbTPAIMOHHBIX CBOMCTB IPYH-
TOB; COOTBETCTBEHHO, BOJIOOOMEH MEXIy 0OJI0TOM
U TIOA3EMHBIMH BOJIOHOCHBIMH TOPH30HTAMHU H B
IIEJIOM YCIIOBHSI BOXHO-MHHEPAIBHOTO MUTaHUS 00-
JIOTHOH pacTUTEIHHOCTH COXPAHSIOTCS, UTO IIOM-
JIEP’)KUBACT HEM3MEHHOCTh (HHU3MHHOTO) THIA TOP-
(bsHOM 3a7eku; 3) B JOIMHAX MaJbIX PEeK H, 0CO-
OCHHO, Ha WX BOJIOpa3jeiaxX yXy/IIIeHne QuibTpa-
LIMOHHBIX CBOMCTB OTJIOKEHUI Ha HUKHEHW TpaHuUIe
00J10Ta MOXKET MPOTEKaTh 0O0Jee MHTEHCHBHO, Ye€M
(GUIBTpaIMOHHBIE NTe(OPMAIHN; COOTBETCTBEHHO,
Ha 9THX Y4YacTKaX HW3MEHSIOTCS YCIOBHS BOJHO-
MUHEPAIBHOTO MHUTAaHUS OOJIOTHOW PACTUTEIHHO-
CTH, a 4epe3 OmpeAeieHHOe BpeMsi (OPMHUPYIOTCS
MePEXOIHBIC B BEPXOBBIE TOp(ha BILIOTH IO CMEHEI
TUIA TOP(SHOH 3aJIe)KN ¢ HU3MHHOTO Ha BEPXOBOH.
[lpu »TOM oOmpeneneHHOEe BIUSHHUE OKAa3bIBACT H
BO3MO)KHOCTh TIPOCTPAHCTBEHHO-BPEMEHHOTO  IIe-
pepacrpeeneHusl TOKCHYHbBIX (U1 O0JIOTHOM pac-
TUTETBHOCTH) TIPOIYKTOB TPaHC(HOPMAIIUH OpraHu-
YECKHX BEIIECTB COTIIACHO CXEME, TIPEII0KEHHOI B
[24].

B menomM Ha TeppuUTOpHUSX BTOPOTO THIIA MPOUCXO-
IUT YXyOIIeHHEe WHQWIHTPAHOHHOTO MUTAHUS TOJ-
3€MHBIX BOJI, YBEIMYCHHUE UX CPEHETOJIOBBIX YPOBHEH
U YMCHBIICHHEC aMIUTUTYIbl BHYTPUTOMOBBIX HM3MEHE-
Huit. [Ipu 3TOM BepxoBbie OomoTa (PaKTHUECKH COOT-
BETCTBYIOT YCIIOBHO OECCTOYHOW YacTH BOJOCOOPOB,
YTO NPUBOJUT K CHIDKCHHUIO MOJ3EMHOM COCTAaBIISIO-
et Ogr(a) CpeaIHeroloBbIX pacxo 0B BOAbI MalbIX U
cpennux pek. Tak, mis pex lerapku, Mxeel, bakyap,
Terepenku, 'anku, Anmapmbl TiofydeHa oOpaTHas 3a-
BHUCHMOCTh OT JIOJIM BEPXOBEIX OOJOT B CyMMapHOH
wiomam  Bojocbopa  fi.: InQgr(a) = (1,57 £
0,29) — (0,11 + 0,01) - fin; Ogr(a) B M/c, a fi B %;
KBaJpar KOppesilMoHHOro otHomeHus R™=0,96; ko-
s dumeHT Koppensuun Mexay Qgr(a) U fi,: = —
0,6840,20. CTaTUCTHYCCKH 3HAYMMAs 3aBHCHMOCTH OT
JOJM HU3WHHBIX 00NOT f;, (%) HE OTMeueHa, HO 3aTO
BBISIBIICHa OOpaTHAsh CBS3b MEXKIY BEIWYUHOH f), U
CpPEIIHUM OTHOIIIEHUEM WHQMILTPAIU K KO3PQUIIH-
eary ¢wnbtpauun Inf/Kf: Ininf/Kf = (—10,85+
0,37) + (0,27 + 0,07) * fim; R*=0,73; r=—0,67+0,22.

C yderoMm TOCiIEIHEH 3aBUCHUMOCTH, MaTepHaioB
OILICHKH pachpeiesieHus 1Mo TEPPUTOPUHU BojocOopa p.
UYan pasHbIX THIIOB TOP(SIHON 3aIeKH M BO3pacTa OT-
noxenuit [1-3, 8-10, 34, 40, 43] ¢ ucmoIb30BaHUEM
ypaBHeHu# (1)—(3) ObUIO BBIMOJIHEHO MOAETUPOBAHHE
YPOBHEW TPYHTOBBIX BOJ B TOJIOIEHE ISl YCIOBUH
pacrpocTpaHeHus MPEUMYIIECTBCHHO HU3UHHBIX 00-
ot (2,0...1,5 TeIC. JeT Ha3aa) W HAYATBHOW CTaJUU

(MaccoBoe pacmpocTpaHeHue OO0JIOT C TOJIIUHON TOp-
(hsnoii 3anexu 0,3 M U Oonee mpuUMepHO 4 ThIC. JIET
Hazaj) 3abonaunBanus [31]. B pesymeraTe mokaszaHo,
YTO CPEIHETOJIOBbIE 3HAUEHMS YPOBHEH TI'PYHTOBBIX
BOJI OBLTH 3aMETHO HMXe, 4eM ceifuac (puc. 4). Ho npu
9TOM, TI0 CPaBHEHHIO C COBPEMECHHBIMH 3HAUYCHUSIMHU
JUTSL TEPPUTOPHUH C HE3HAUUTEILHOU 3200JI0U€HHOCTHIO
(puc. 3), Habmoganach M MeEHbIIAs aAMIUTUTYAa HUX
BHYTPHUT'OJIOBBIX M3MeHEeHnH. Kpome Toro, ¢ BBICOKOH
BEPOSITHOCTHIO BBICOTHBIC OTMETKH JHA BOJOTOKOB B
HauaNbHBIN Nepuoj] 3a001auuBaHus ObUTH HIDKE, 4eM
ceriuac (puc. 4), 9TO yKa3bpIBaeT Ha TECHYIO CBS3b B3a-
UMHO HAaIpaBJICHHBIX aKKyMYIIIHOHHBIX U 3PO3HOH-
HBIX ITPOIIECCOB.

65 ® Hgr = = = Hgr(t0)
— - = Hgr(tl) ceeeeess Hor(t2) “:
55 4 T T T T
0 40 80 120 160
L, xM / km
Puc. 4. Ilpoguss AP-OP (puc. 1, b) u ypogHu nod3emHbIx 800

8 2o/10yeHe: Hs - nogepxHocmb 8000c60pa uau OHa
pek; Hr - coepemeHHblli cpedHeMHO201emHUll ypo-
8eHb peuHblx 600; Hgr — cospemenHblii cpedHemHo20-
semHull yposeHb 600bl 8 CKeaxcuHe 63p 8
¢. Meavhukoso; Hgr(t0) - paciemmbiil cpedHez0008011
YPp08eHb N0d3eMHbIX 800 8 cpedHem 3a 1967-2005 zz.;
Hgr(tl) - pacuemmulii yposeHb nod3eMHbIX 800 npu
ycaosuu, ymo ece 6010ma HU3UHHO20 Muna, a ux
naowads 6 1,7 pas 6oavule, Yem 8 Hacmosujee spe-
M3 (opuenmupogouHo 1,5..2,0 moeic. 1em Hazad);
Hgr(t2) - pacuemnulii yposeHb no03eMHbIX 800 npu
ycaoeuu, ymo ece 6010ma HU3UHHO20 Muna c 2/y-
6uHoll He 6o.1ee 0,3 M, a ux naoujads 8 2 pasa MeHb-
we, 4em 8 Hacmosiujee epemsi (OpueHmMupo8oYHO
4 moic. 1em Ha3ad)

AP-OP profile (Fig. 1, b) and groundwater levels in
the Holocene: Hs is the surface of the catchment area
or river bottom; Hr is the current average long-term
river water level; Hgr is the current average long-
term water level in the well 63p in the Melnikovo vil-
lage; Hgr(t0) is the estimated average annual
groundwater level on average for 1967-2005;
Hgr(t1) is the calculated groundwater level, provid-
ed that all swamps are of lowland type, and their ar-
ea is 1.7 times larger than at present (approximately
1.5...2.0 thousand years ago); Hgr(t2) is the calculat-
ed groundwater level, provided that all swamps are
of lowland type with a depth of no more than 0.3 m,
and their area is 2 times less than at present (ap-
proximately 4 thousand years ago)

Fig. 4.
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Puc. 5. [Ilonepeunblil npoguas doaumsl p. bakuap e 87 km

om ucmoka; Hs - eblcomHasi ommemka nogepxHo-
cmu 8odocbopa uau dHa peku; Hr(a), Hr(max,1 %),
Hr(amax) - cpeduuii 2odoeoli, makcumanbHulll ¢
obecneueHHocmbvl 1 % u cpedHull MAKCUMAIbHLIT
YposHU 800bl 8 p. Bakuap; p - ebicomHas ommemka
HUMCHell nogepXHOCMU €051 MOp@PIHOU 3aaexcu ¢
npeobaadaHuem mopgo8 8epxo8020 cPHazHOB80-
MOYANCUHHO20 (p1) U HUBUHHBIX 0COK08020 (p2),
mpassiHozo (p3) u 6epezosozo (p4)

Cross profile of the Bakchar river valley is 87 km
from the source; Hs is the elevation of the surface of
the catchment area or river bottom; Hr(a), Hr(max,
1%), Hr(amax) are the average annual, maximum
with a probability of 1% and average maximum wa-
ter levels in the Bakchar river; p is the elevation of
the lower surface of the peat layer with a predomi-
nance of high-moor sphagnum-hollow peats (p1)
and lowland sedge (p2), grass (p3) and birch (p4)
peats

Fig. 5.

Ha BTOpOoM sTame mccnenoBaHusi OBUIO TPOBEICHO
0000mIeHre TaHHBIX 0 XMMHYECKOM COCTaBE PEYHBIX,
MOA3EMHBIX M OOJIOTHBIX BOJI, TIOJIy4E€HHBIX COBMECTHO
¢ psanom corpynnukos TI'Y, TIIV u CPL] ®I'bY
«'mppocrienreosiorus», a TakXKe OIYOJIMKOBaHHBIX
pabot mpyrux aBtopoB [29, 32, 33, 36, 39, 57, 58],
OIICHKA TIOCTYIUICHHS B PYCJIOBYIO CETh MOI3EMHBIX
BOJ U3 BOJOHOCHBIX OTJIOKCHU I YCTBEPTUYHOI'O U Ia-
JIEOTEHOBOT'O BO3PAcTOB, a TAKXKe MPOBEPKA HA OJHO-
POAHOCTB PSIIOB THUAPOTCOXUMHUECKHX HAOIIOACHUH
3a COCTOSTHHEM TTOJ3EMHBIX 1 OOJIOTHBIX BOJ B pailoHe
pacnonoxenust Bactoranckoro, O6ckoro u Tummups-
3eBckoro 6oiot (tadm. 1, 2).

B pesynbrare ycTaHOBIEHO, YTO IOJIS TTOJ3EMHOTO
nuranus pex lllerapku, Yan u ee MpUTOKOB B CpeiHEM
COCTaBJISIET OKOJIO 16 % OT CyMMapHOro pe4Horo CTo-
Ka. MUHUMaIbHBIA BKJIA[ IMOA3€EMHOTO0 HUTAHUS Xa-
pakTtepeH anst p. Mkcel B crBope c. IlnmoTHuKOBO ¢
HanOoNbIIeH (Cpean WM3YYEHHBIX PEK) 3a00JI0YEHHO-
CTBIO BogocOopa, MakCUMambHEIH (29 %) — mis p. Yan

y c. [Toaropuoe. IlpumepHo Takasi e, 32 HEKOTOPBIM
MCKITIOUSHHEM, TeHICHIIUS XapaKTepHa U IS TIPUTOKa
MOJ3EMHBIX BOJ U3 OTJIOXKCHHH MaJleOTeHa: CpeaHee
JUIS U3YYEHHBIX peK — 53,5 % OT MOoJ3eMHOT0 TUTAHUS;
MuHUMYM (20 %) nist p. Mkesl y ¢. I110THHKOBO; Mak-
cumyM — 90 % nuist p. bakuap y n. ['openslii (yuactox
HIDKHETO TeueHUs p. bakdap; B Hacrosmee Bpems —
c. 'openoska) u 67 % s p. Yau y c. [loaropuoe.

Ta6auya 1. CpedHemHO20/1eMHSS 2udpozeoxumuveckas
Xapakmepucmuka pevHblX, Nod3emMHblX U 60-
JI0MHbIX 800 8 maedxcHoll 30He p. 06u (no [33] ¢
donoJiHeHUeM agmopa no 6010MHbIM 800aM)

Table 1. Average long-term hydrogeochemical character-
istics of river, groundwater and swamp waters in
the taiga zone of the Ob River (according to [33]

with the author’s addition on swamp waters)

. S,mr/am3 | PO, mrO/am3 Tun BoJbl
O6mexr/Object mg/dm3 mg0/dm?3 Water type
CpenHss Taiira/Middle taiga
p. 06y
c. AjleKcaHJpOBCKOe .
Ob at Alexandrovskoe 1544484 9,008 Cu
(Lg=1820 xm/km)
p. 06b y c. [IpoxopkHHO
Ob at Prokhorkino 170,5+10,7 7,3+0,7 Cyca
(Lq=1626 xkm/km)
[O>xHas Taiira/Southern taiga
[To3eMHbIe BOJbI
(Bo3pacT oTs0’keHHUH: Q) 257.6+6,6 4,5:0.2 c
Ground waters
(age of deposits: Q)
[Toa3eMHbIe BOABI
(Bo3pacT oTsiokeHUM: B) 462,2410,5 63403 C ca
Ground waters
(age of deposits: P)
Bo/ibl HUBUHHBIX 60J10T*
Waters of low-moor 293,5+33,9 61,6+8,9 Cui©
swamps*
Bozibl mepexoJHbIX 60JIOT
Waters of transitional- 63,7+11,0 82,246,8 C€a
moor swamps*
Bo/ibl BEpXOBBIX 60JIOT
Waters of high-moor 36,2+4,9 84,3+4,7 CiyCa
swamps*
[IpuToku Cpeaneit O6u
Tributaries of the Middle | 220,4+6,9 25,0+1,0 Cyca
Ob river
p. 06b y r. Kosmarueso
Ob at Kolpashevo 180,0+6,1 4,1£0,3 Cnc
(Lq=1228 xm/km)
[loxTaiira, jecocTenb, FOPHble PAHOHBI
Subtaiga, forest-steppe, mountainous areas
p. 06b y c. [lo6ena
Ob at Pobeda 218,2+13,9 4,8+1,1 Cica
(Lg=928 kM / km)

Ilpumeuanue: Lq - paccmosiHue om ucmoka peku 0o cmeopa;
S - cymma a2nasHbix uoHos; PO - nepmaHeanammuas okucsse-
Mocmb;, mun 800vl - Kaaccugukayus no 0.A. Anekumy;
*60.10ma 6 maedxicHoU 30He 8 UesI0M.

Note: Lq is the distance from the river source to the site; S is
the sum of the main ions; PO is the permanganate oxidation;
type of water by classification according to O.A. Alekin;
*swamps in the taiga zone in general.
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Ta6auya 2. CpedHemMHO20/1emMHUe 3HAYEHUS] CYMMbl 2/1A8HbIX UOHO8 S U pe3y/ibmambl npogepKu Ha 00HOPOOHOCMb psido8 2udpo-
2eoxuMuveckux HabodeHuli no cpedHemy (kpumeputi Cmorodenma t) u ducnepcuu (kpumepuii Puwepa F) [29, 46]

Table 2.

hydrogeochemical observations by mean (Student'’s t-test) and dispersion (Fisher F-test) [29, 46]

Long-term average values of the sum of the main ions S and results of testing for homogeneity of series of

BosioTHBIE BOJIbI [lo3eMHbBIe BOABI, BO3PACT OTJIOXKEHUH, S, MI'/aM3
Swamp waters Groundwater, age of sediments, S, mg/dm3
Yyactok S, mr/pm3 Q P K PZ
Section mg/dm3 t/ts | F/Fs | t/ts | F/Fs t/ts | F/Fs | t/ts | F/Fs
Bacroranckoe 60J10To/Vasyuganskoe swam 350,5+11,2 637,6123,5 878,3+31,2 -
ngXOBou IPsA/0BO-MOYXKHHHBIH KOMIIEKC 32,1496 520 | 716 | 10,31 | 3,42 8,65 | 39,34 _ _
High-moor ridge-hollow complex
BepxoBoii «psiM» /High-moor «ryam» 30,6+5,8 8,12 | 8,02 | 15,73 | 3,83 | 13,58 | 44,08 - -
[TepexonHbiii/Transition-moor 68,1+22,9 5,04 | 0,95 8,45 0,46 8,93 5,24 - -
HusuHHbI#/Low-moor 153,7+77,1 1,78 | 0,30 3,76 0,38 4,03 1,84 - -
TumupszeBckoe 60s10To/Timiryazevskoe swamp 474,2+25,0 484,4+18,6 750,2+55,8 463,7+34,3
Tepexoaubiii/Transition-moor | 368+99 | 486830 578 | 7,21 | 2,95 | 74,58 | 5,13 | 3,31
O6ckoe 6os10T0/Obskoe fen 432,8£58,3 726,8£306,4 2540,9+£27,3 - -
HusuHHBIHN 3arpsisHeHHbIH /Low-moor contaminated 1153,7£70,2 | 2,20 | 2,44 0,61 9,02 4,24 11,17 - -
HusuHHbIH doHOBBIN/Low-moor background 578,6+36,4 091 | 0,49 0,19 40,22 | 12,23 2,25 - -

[Ipumevanue: NOAYHCUPHBIM WPUPMOM 8bldeseHbl CAYHau HapyuleHuss 00HOPOoJHOCMU npu yposHe 3Hayumocmu 5 %.
Note: cases of violation of homogeneity at a significance level of 5% are highlighted in bold.

HOCTyHHCHI/Ie TPYHTOBBIX BOJ M3 YCETBEPTUUYHBLIX
OTJIOKEHUI B cpefHeM cocTaBisieT 46,5 %. B nenom
JIOJISI TIOI3€MHOTO ITUTAHUS B CyMMapHOM PEYHOM CTO-
Ke (B %) yBEIMUMBACTCS C IDIOMAABI0 BogocOopa (Ko-
s¢ppunment koppemsuun =0,87+0,11) u ToyOuHON
Bpe3a pycioBoil cetu. IIpu 3TOM Bo3pactaer U MpUTOK
(1 B abCOMOTHOM (M’/C), M B OTHOCHTEIBHOM (%) BBI-
pPaKEHHUH) HATIOPHBIX ITOJ3EMHBIX BOJA W3 OTJIOKCHHU
naneoreHoBoro Bozpacra (7=0,99+0,01). 3aBucumocts
MEXIy TMJIOHIa/IbI0 BOJA0COOpa U MOCTYIUICHUEM TPYH-
TOBBIX BOJ O0Jiee CIIOJKHAsI, YTO, BUAUMO, CBSI3aHO C
YKa3aHHBIM BBIIIC BIMSHIEM BEPXOBBIX OOJIOT.

AHanu3 nmeronieicss HHQopMaIuu Takxke MmoKa3al,
9TO BOJBI HU3UHHBIX JOJNHHHBIX OOJOT W TPYHTOBBIC
BOJBI (YCTBEPTUUHBIC OTIIOKCHHUS) C YPOBHEM 3HAUH-
MoCTU 5 % CTaTUCTUYECKM HEpa3IMYUMBbI 110 CyMME
IJIaBHBIX MOHOB [29, 32, 46], uTo MOATBEPXKIAET MPH-
BEJCHHBIC BHINIC BBIBOJBI O CYIIECTBEHHOM B3aHMO-
BIUSHUM 3TUX BOX (Tabn. 2). Eme omaum moarsep-
KIACHUEM ABJIAIOTCA MaTCpUaJibl U3YYCHUSA U3MCHCHUSA
COCTaBa BOJHBIX BBITSDKEK M3 TOP(POB B IISATH CKBAKH-
HaXx Ha «(poHOBOM» ydacTke OOckoro Oomora y
c. HamekoBo B ToMmckoii 00nacTv, CBHUIECTEIHCTBYIO-
IIMe O MEPUOJMYCCKOM IOSBICHHN B TOP(SHON 3aie-
KU BOJHBIX JIMH3 C IOBBILIEHHOM MUHEpaIu3alueH,
COTIOCTaBMMOW C MHUHEpaIu3alreld TMOA3EMHBIX BO/I
MAJIEOTeHOBBIX OTJIOXKEeHHH y ¢. Hamexoso [46].

B memoMm s M3y4eHHOH TEPPUTOPUH OTMEUYCHO
npeoOaganue MPOIECCOB PACTBOPCHUS M BBIIICIATH-
BaHUsl TOPHBIX TOPOA. VIHTCHCHBHOCTH B3aMMOJICH-
CTBHSI TIOJ3EMHBIX U MOBEPXHOCTHBIX BOJ B TacKHOU
30He 3anaaHoii CuOupy MUHHMMAaJbHA B 30HE paclpo-
CTpaHEHUsS] BEPXOBBIX OOJIOT M MaKCHMAJIbHA B TpEie-
nax 3a00J0YEHHBIX JOJIUH OOJBIIUNX pek. B monmHax
nputokoB CpemHert OOM Ha ydacTKax WX CPEIHETrO
TEUEHHUsI OOBIYHO HAOIIONACTCS HEKOTOPOE COOTBET-
CTBUE HUCXOMSIIETO U MOJIOPHOTO PEKUMOB B3aUMO-

JICHCTBUS PEYHBIX M TMOJ3EMHBIX BOJ, @ B BEPXHEM M
HIWKHEM TEUCHUHM — JIa)Ke HEKOTOpoe MpeodiiajgaHue
nocneaHero (moamopHoro). B mepBom ciyyae (Ha
YYaCTKax BEPXHETr0 TEUCHHUS MaJlbIX PEK) NOJIHMHBI Ya-
cTO cn1abo BBIPAKEHBI, MPUTOK B PYCIOBYIO CETh MPE/-
CTaBIsIET cOOON CMech ClIado pPa3IHMYAMBIX TIOBEPX-
HOCTHBIX U TTOJI3MHBIX BOJI, @ BO BTOPOM (Ha y4acTKax
HUKHETO TEUEHHsI CPEIHHMX PEK) yBEITUYMBAETCS Bpe3
1 001II1ast MOIITHOCTH aJUTIOBHANIBHBIX OTIOXKEHHH [32].

06cyxaeHue pe3yIbTaTOB HCC/IeJOBaHUA
Ha Tperbem, 3aKITIOUUTENIFHOM, STalle HCCICIOBA-
HUS TIPOBEIEHO 0000IIeHNe BCeX MONyYEeHHBIX pe-
3yJbTATOB U MX COIOCTAaBJICHUE C MaTepHaIaMH IoJie-
BBIX pabOT, 4TO MO3BOJMWIO CHOPMYJIUPOBATH CICLY-
IOIIYI0 KOHIICTIMIO (OPMHPOBAHHS TUApOrpadmye-
CKOM ceTH M 3a00JaYMBaHUS I0XKHOM M IIEHTPATBEHON
gacrtei 3ananHo-Cubnupckoil paBHUHBL:
1) HavaJbHBIA 3Tan 3a00aYMBaHUS MPUMEPHO COOT-
BETCTBYET CIaJly BOJHOTO CTOKAa Ha (JOHE IIMPOKO-
IO pacnpoCTPaHEHUS] MHOTOJETHEMEP3JIbIX MOPOJ
Ha 3ananHo-CuOupcKoil paBHUHE W YCHICHHOW Jie-
rpajialliy OJICACHCHHST AJTasi BIUIOTH IO 00pa3oBa-
HUS TOPPSIHBIX OO0JIOT ¢ MOIIHOCTHIO 3anexu 0,3 M
u Oosee, mpuUMEpHO 6...4 ThIC. JIET Ha3all (B pa3HbIX
YacTsIX YKa3aHHOH TEPPUTOPHH); B TEUCHUE ITOTO
mepuoaa MPOMCXOAWT CIepBAa MHTCHCHUBHBIN pas-
MBIB pycell ¥ MOBEPXHOCTH OYAYIIUX BOJIOCOOPOB,
a 3aTeM IIUPOKOE PACIPOCTPAHCHHE TAKHX THUIIOB
pycIoBOTO Iporecca, Kak cBOOOTHOE W HE3aBep-
[IEHHOE MeaHIpUpOBaHWE (Ha MajbIX M CPETHUX
pekax), MOMMEHHas W PYCJIOBasi MHOTOTOPYKaB-
HOCTh (Ha OONIBIIMX peKax), Mocie Yero Mocieno-
Bajla HEKOTOpas CTaOWMJIM3aIMs BOJHOTO CTOKa (Ha
(oHe ero crana), pyciIoBBIX IPOLECCOB C y4ETOM
3ajeceHuss BOJAOCOOPOB W IBTPOMUKAIIMA MHOTO-
YHCICHHBIX CTapUYHBIX BOJOEMOB; Hamboiee Xa-
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2)

3)

paKkTepHBIM IPUMEPOM TaKOW 0OCTaHOBKH SIBIISIETCS
COCTOSIHHE BOAOCOOPOB Ha IIaTO YKOK B ['opHOM
Antae (puc. 6.1); BOTHO-00JOTHBIC CHCTEMBI CEBEPa
3amaaHoit Cubupu B 3TOM Cllyyae COOTBETCTBYIOT,
CKOpee BCEero, OJHOMY M3 BO3MOJYKHBIX OYAyLIHX
CIICHApHEB WX PAa3BUTHS, HO HE SBITIOTCS JOCTO-
BEPHOW WJUTIOCTPALMEH IMPOMIIOTo, ITOCKOIBKY Ha
aTo YKOK HaOmogaercst 3a00JauiBaHue PEUHBIX
JIOJIMH B Hacrosimee BpeMs (puc. 6.I), a B 30HE
TYHJIPBI U JIECOTYHJIPBI ceBepa 3anajaHoi Cudbupu —
MPEUMYIIECTBEHHO YHACJICIOBAHHBIE OT MPOILIOrO
($bopMBI — TIOJMTOHATBHBIE W OyrpHcThie 00JI0TA,
MOJTHOCTBIO0 WJIM YaCTHYHO C(OPMUPOBABIINECS B
Oonee Temyble nepuonsl [1-3, 5]; mpu 3TOM HEOO-
XOJIMMO OTMETHTb, YTO, Ha HAIl B3I, HEOOXOIH-
MBIM yCJIOBHEM OOpa30BaHMS HU3WHHBIX OOJOT Ha
OCHOBE€ CTapUYHBIX BOIOCMOB ABJIACTCA CYLIC-
CTBEHHO HEOJHOPOJHOE BHYTPHI'OZ0OBOE pacIpese-
JICHWE BOJHOTO CTOKA, CIIOCOOCTBYIOIIEE HAKOILIC-
HUIO BIIATH B JIONUHE U IIOCIEIYIOMIEMY 3apacra-
HHIO TOCJIE/IHE, B pe3yJIbTaTe Yero paclipocTpaHs-
eTcs OOJIOTHAs PAaCTHTENBLHOCTH, B CBOIO OYEpE.b,
3TO CIIOCOOCTBYET YBEIUYCHHIO BIAKHOCTH IT0Y-
BOI'PYHTOB U €€ NMOJAACPKAHUIO HA JOCTATOYHO BbI-
COKOM ypOBHE OOJBIIYI0 YacTh Toja; CPEAHEMHO-
TOJICTHSSI TeMIlepaTypa IPHU3EMHBIX CIOEB aTMO-
cepHOro Bo3ayxa MPUMEPHO B AUANA30HE OT MH-
HyC 5...6 mo munyc 1 °C, 9To oOecreunBaeT Max-
CHUMAJIBHBIA MPUPOCT TOPPSIHON 3aJeXKH B yCIOBHU-
X, ONATONPUATHBIX IS PacIpOCTpaHeHUs OO0JIOT-
HOU pacTUTETHHOCTH, HO HEAOCTATOYHBIX IS ITOJI-
HOM MUHEpalnu3aluu PaCTUTEIbHBIX OCTATKOB [26];
Ha 9Tale MOBCEMECTHOIO MpeoOiafaHusi HU3MHHBIX
oomot (ot 6...4 mo 3...1,5 TeIC. JIeT Ha3a[) PEUHOM
CTOK YMEHBIIWICS BCIIEJICTBHE 3aMETHOIO COKpaIlle-
HHS CTOKA JISTHUKOB AJITast, HO COXPaHHJIach €ro Cy-
IIECTBEHHAs! BHYTPHUTOJI0Basi N3MEHYHUBOCTB, CIIOCO0-
CTBYIOIAsl JATbHEHIIIEMY 3a00JauMBAHHUIO PEUHBIX
JIOJIMH W BOJIOGMOB Ha BojocOopax pek (puc. 6.1);
BEPTHKAIBHBIC U TOPU30HTAIBHBIC JehopMaIy ped-
HBIX PyCeN 3aMETHO yYMEHBIIMIHCh; CPEIHET0J0BbIe
S3HAYCHUA ypOBHCﬁ IMOA3CMHBIX BOJ HIIKE, Y€EM B
HacTosAEeC BpEMs, HO aMIUIUTyla UX U3MCHCHUS BbI-
IIIe, BCIIEICTBHE HYEro ITO3eMHBIE BOABI (TPYHTOBBIE
Oe3HaropHbIe W CJIa0OHANIOPHBIE — Ha BOAOpa3iesax
U B JIOJMHAX MAaNbIX M CPEOHUX PEK, apTe3HAHCKUC
HAIOPHBIC — B JIOJIMHAX CPETHUX M OOJBIINX PEK) MO-
T'YT BBIXOJIUThH HA TIOBEPXHOCTh; HAYMHACTCS PaCcIpO-
CTpaHEHHE TIEPEXOAHBIX M BEPXOBBIX OOJOT, MOKa
MPEUMYILECTBEHHO B BHIE «OCTPOBOBY», KOTOpBIE
HaOJIIO/IAl0TCS ¥ B HACTOSIIEE BpEMs HA TEPPUTOPHN
HoBocubupckotit oomactu [3, 597;

npuMepHo 3...1,5 Teic. €T Ha3aa HAYaIOCh HIMPO-
KO€ pacIpocTpaHeHne BepXoBbIx 00110T (puc. 6.111) —
KaK IyTeM OJIMTOTPO(U3AIH TOPPSHBIX 3aJICKEH
(mpu mpenBapUTEIbHOM YXYAIICHHH (UIBTPAIIH-

OHHBIX CBOWCTB OTJIO)KEHWH Ha HHUKHEW TpaHUIE

00JI0T, COKpAILlCHUH BOJOOOMEHa Mexay 00J0TOM

1 TIOJ3€MHBIMH BOJIOHOCHBIMH TOPH30HTAMHU H H3-

MEHEHUH YCIIOBUH BOJHO-MUHEPAJIHHOTO MUTAHHS

00JIOTHON PACTUTENBHOCTH), TAK U «HAIIOJI3aHUEM)

BEPXOBOBIX OOJIOT HA CYXOJOJbI; MEXaHU3M TaKOTO

«HATIOJI3aHUs», ONMCAHHBIN B OOIIUX uepTax B [26,

31], 3akmrodaeTcs B MOJbEME YPOBHEH IPyHTOBBIX

BOJI Ha BOJIOpa3ienax M HAKOIUICHUH H30BITOYHOM

BJIaT¥ Ha TpaHHIE OOJOTHBIX W JIECHBIX YKOCHCTEM

BCJIE/ICTBUE Pa3NIUUUil B BOAOIPOIYCKHOM CIIOCOO-

HOoCcTH MuKponanmmadroB [60]; Ha Bomopaszenax

dbopMupyrOTCST  «psAMBIY  (COCHOBO-C(harHOBO-

KyCTapHUUYKOBBIE BEpXOBble 00510Ta) U (BEPXOBBIC)

IPAIOBO-MOYKUHHBIE W TPSI0BO-MOYAKHHHO-

03epKOBBIC KOMIUICKCHI, JOJUHBI psiia MajbIX PEK

¢akxTruecku norpedbensl 6onotamu (puc. 6.111); Ha

BoJIOpasfienax (GOpMHpYETCs BTOPUYHAS PYCIIOBast

CeTh, IPUYEM B PS/IC CIydacB HA MECTE BOJOpa3/e-

JIOB TICPBUYHOM ceTH [26]; B3auMoeicTBrEe 6OI0T-

HBIX ¥ TOJI3EMHBIX BOJ] B OCHOBHOM TPUYPOUYECHO K

PEYHBIM [TOJIMHAM, BIISIHAE BEPXOBBIX OOJNOT Ha

PEYHOI CTOK CXOIHO C BIWSHHEM IIEpEMEp3aHUs B

PETHOHAX C XOJOHBIM KIMMATOM U TIEPEChIXaHUs —

B PETHOHAX C aPUIHBIM TETUTBIM KIIMMATOM.

B kaxoMm HampaBieHHH BO3MOXKHA NaJbHEHINAs IBO-
morms  Tuaporpaduueckoil cetn  3anaaHo-CHOMPCKOiA
paBHUHBI? Hanbonee BEpOSTHBIX CLICHApHEB, HA HaIll
B3IJIS, TPH: 1) yCIOBHAs cTaOMWIM3AIsI HA (POHE COBpE-
MEHHBIX 3HAYCHHI HOPMBl U BHYTPHUTOJIOBOW H3MEHYH-
BOCTH TEMIIEPATyPbI M BIAXKHOCTH aTMOC(HEPHOTO BO3TY-
Xa, aTMOC(EpHBIX OCAIKOB MPU JaTbHEHIIEM ITOCTEICH-
HOM PacUIMPEHUH TUIOMIAIH BEpXOBbIX 001oT (puc. 6.111);
2) MOTEIJICHUE KIIMMATa, COMPOBOKIAOIICECS BOJIHAMU
JIECHBIX (C Y4eTOM IMCKPETHOrO XapakTepa M3MEHEHHs
PaCTUTEIHLHOTO TIOKPOBA TIPH OOIICH TCHACHITHN CMEIIle-
HUSI JIECHOM 30HBI Ha CeBep) M TOPQSHBIX MMOKAPOB; CYM-
MapHbI PEeYHON CTOK yMEHbIIAaeTcsi, HO BO3pPacTaeT e€ro
BHYTPUIOI0Bas M3MEHUMBOCTb, a TOJ3EMHAsi COCTABJI-
IOIasi YMEHbBIACTCS; B PEUHBIX JIOJNWHAX B JIONTOCPOY-
HOW TIEPCIIEKTHUBE PACIPOCTPAHEHbI HU3MHHBIE OO0JOTA,
BOJIa U3 KOTOPBIX MOCTYNAET B PEUHYIO CETh U YXYy/ILAeT
Ka4ecTBO PEeYHBIX BOJ (puc. 7.1); 3) moxosoganue Kinma-
Ta B OTAICHHOW TIEPCIECKTUBE, COIPOBOXKIAIOIICECS
pacnpocTpaHeHHEM MHOTOJIETHEH Mep3I0Thl, OyTrpHUCTBIX
Y TIOJIMTOHAJIBHBIX OOJIOT; PEYHOW CTOK HECKOJBKO YBE-
JIMIMBACTCS 32 CYET CHIDKEHMS NCTIapeHNs B MHIIIETpa-
uu (puc. 7.11). Yka3zaHHbIe BapUaHTbl OCHOBAHBI HA aHa-
m3e (haKTHICCKUX THAPOTPA(OB B PA3HBIX MPUPOIHBIX
30HaX, YTO HE UCKITIOYACT HU APYIUC CIICHAPUH, HU aKTY-
ATLHOCTh WCCJIEAOBAHUM B YacTH OOOCHOBAHUS IMpPUME-
HUMOCTH NPUHLIMIA aKkTyanu3Mma. B mo0oMm ciydae oye-
BUIIHA HEOOXOAMMOCTH IUCKYCCHHM Ha OCHOBE aHAIM3a
PE3YJIBTATOB TPUMEHEHHS PA3INYHBIX ITTOIXO0B K pe-
KOHCTPYKIIMU KJIMMaTa U OOJOTHBIX MPOIIECCOB B 3amaj-
Holi Cubupu.
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Tunosvle 2zudpoepagvl pek u npumepsvl 8UA08 peHHbIX U 60A0MHbBIX CUCMeM HA pA3HbIX amanax 6010mH020 npoyecca:
I - Ha4abHLILT Sman GopMupo8aHusi HUZUHHbLIX 6010m HA OHe UHMEHCUBHbLIX PYC/a08bIX npoyeccos; Il — wupokoe
pacnpocmpaxeHue HU3UHHLIX 60.10m; II - wupokoe pacnpocmpaHeHue 8epxos8blx 6010m, popmuposarHue 8MmopuyHoll
audpozpaguueckoil cemu Ha 60s10max; a) 2zudpoepad p. Ak-Anaxa y n. bepmek; b) eud doaunsl p. Ak-Anaxa Ha naiamo
YKok, yuacmok c80600H020 U He3a8epWEHHO20 MeaHOpUpOo8aHus; C) y4acmok 3a60/04YeHH020 J/102d, KOmopblll
npumsikaem k p. Apeamdcu; d) eudpoepag p. lllezapku y c. babapvikuHo; e) 8ud 3a60.104eHHOU 00AUHbI NPUMOKA
npomoku Kapeu; f) yuacmok HusunHozo O6ckozo 6os10ma y c. Hawekoeo; g) eudpozpa p. Katwou y c. IlloaviHsHka;
h) sud 3abo.s0ueHHol doaurbl npumoka p. I[lapabeav; i) 2ps0080-MOUANCUHHO-03ePKOBLIL KOMNAEKC (8epxogoe
6os10mo) 8 mexcdypeuve pek Bacrozan u [lapabesas; Y - ca0ll cmoka, 8 mom 4ucae: Ysum - cA0U CyMMAPHO20 CMOKA
peku; Ygr - caoti cmoka nod3emHoti cocmasasiowetl no opmyse (5); pomo O.I'. Casuuesa

Typical river hydrographs and examples of types of river and swamp systems at different stages of swamp process: I -
initial formation of lowland swamps against the background of intense channel processes; Il — widespread occurrence
of lowland swamps; 11l - wide distribution of raised bogs, formation of a secondary hydrographic network in swamps;
a) hydrograph of the Ak-Alakha river at Bertek; b) view of the Ak-Alakha river valley on the Ukok plateau, an area of
free and incomplete meandering; c) swampy ravine area adjacent to the Argamdzhi river; d) hydrograph of the She-
garka river at Babarykino; e) view of the swampy valley of the tributary of the Karga channel; f) section of the low-
lying Obskoe swamp at Nashchekovo; g) hydrograph of the Klyuch river at Polynyanka; h) view of the swampy valley of
the tributary of the Parabel river (nameless tributary - the Parabel river - the Ob river); i) ridge-hollow-lake complex
(raised bog) in the interfluve of the Vasyugan and Parabel rivers; Y - runoff layer, including: Ysum is the layer of total
river flow; Ygr is the drainage layer of the underground component according to the formula (5); photo by 0.G. Savi-
chev
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Puc. 7. Tunogbie 2udpozpagsl pek Ha pasHuIX smanax daabHellwezo passumus 6010mHo2o npoyecca: I - nomenseHue ¢ 06-
cbixaHuem 6010m, ux dezpadayueli Ha 8odopaszdenax u coxpaHeHuem 8 00AUHax pek; I - noxosnodaHue ¢ gpopmuposa-
HueM (ycuseHuem) 30Hbl MHO20/1emHell Mep3/10mbl; munosgwle eudpoepad: a) p. Kapzam - c. Faspusaoackoe; b) p. Omb -
¢. Kpewenka; c) p. Llyuvs - n. U]yuve; d) p. Cosemckas peuka — n. Coeemckas peuka; ocmaJibHsle 0603HA4eHUS me e,

umo u Ha puc. 5

Fig. 7. Typical river hydrographs at different stages of further development of swamp process: I - warming with drying out of
swamps, their degradation in watersheds and preservation in river valleys; Il - cooling with the formation (intensifica-
tion) of a permafrost zone; typical hydrograph: a) the Kargat river at Gavrilovskoe; b) the Om river at Kretchenka;
c) the Shchuchya river at Shchuchye; d) the Sovetskaya Rechka river at Sovetskaya Rechka; other designations are the

same as in Fig. 5

3akjI04eHue
Bo3HUKHOBEHUE M YBOIIONHS OOJOTHBIX YKOCHCTEM

B TaekHOW 30He 3amamnoit Cubupu B rpaHuiax Oac-

ceifHa p. OOu mpencTaBisgeT co0OH KOMIUIEKC 3PO3H-

OHHO-aKKyMYJISITHBHBIX MPOIIECCOB, PA3BUTHE KOTOPO-

ro 10 COBPEMEHHOIO IMEpUOa IMPOXOAWIO B TPH CTa-

IWN:

1) oT Havyajna WHTCHCUBHOW JETPajallidl OJICIACHCHUS
110 4...6 ThIC. €T Ha3a]l (Ha paccMaTpUBaeMoil Tep-
putopun B BomocOope p. Yam — npumepHO 4 ThIC.
JeT Hazaa) — TpaHchopMmalms TMEPBUYHON THIPO-
rpaduuecKoil CeTH IPUMEPHO K COBPEMECHHOMY BU-
Iy W pacrpoCTpaHeHNUE TOPPSHBIX OOJIOT C MOIIHO-
cThio TopdsiHOW 3anexku 0,3 M ¥ BBIIIE;, PEKAM
MOJI3EMHBIX BOJ OJIU30K K PEKHUMY ITOI3EMHBIX BOJ
KpUOJINTO30HBI Ha CEBEpPE COBPEMEHHOM 3ama/Hoi
Cubupwu;

2) ot 4...6 TeIC. NeT Ha3axd ;o 1,5...3 ThIC. JIeT Ha3aj
(Ha paccMaTpuBaeMOW TEPPHUTOPHH B BOIOCOOpE

181

3)

p. Yaum — npumepHno 1,5 ThIC. €T Ha3a1) — MIMPOKO-
MaciTabHOe pacnpoCTpaHEHUEe HU3WHHBIX OOJNOT U
Jerpajanysl 4acTu NEPBUYHON PEYHOM CETH; ypOB-
HU TIO/I3EMHBIX BOJI HA BOJOpPA3/eiiaX PeK B IEJIOM
HUKE, YeM B HACTOSIIEe BpeMs, HO aMILUIUTYyJa MX
KoJIcOaHMI BBICOKA, a 3HAYMTEIbHAs YacTb BOJO-
cOOpOB B TIOJIOBOJIbE M TABOJKHU 3aTOIUICHA, a B
MEXKCHB — IIOTOILICHA;

ot 1,5...3 TeIC. NeT Hazax — Aerpajanus 3HAuU-
TEJIbHOM YacTH MEPBUYHON pEYHON CeTH, IINPOKOE
pacnpocTpaHeHHne BEpXOBBIX 00JI0T, (hopMuUpoBa-
HHUeE Ha 00JI0TaxX BTOPUYHOU THAporpaduIecKkom ce-
TH; HA BOJIOpa3/iesiaX MPOUCXOANUT MOIbEM YPOBHEH
MOJ3eMHBIX BOJ, HO aMIUIUTyJa HX KoyieOaHuH
CHW)KAETCsl, a BOJJOOOMEH ¢ 0OJIOTaMH CYIIECTBEH-
HO COKpaIaeTcs; B JOJIMHAX CPEIHUX W OOJBIITUX
PEK BOIOOOMEH MEXKIy MOBEPXHOCTHBIMHA W ITOJI-
3€MHBIMHA BOJaM{ HanbOJIe€ HMHTEHCUBHBINA, YTO
00yCIIOBJIMBAET TIOCTYIJICHHE B PEYHBIC U TPYHTO-
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BbI€ BOJIbI 3HAYMTEIBHOTO KOJMYECTBA OpraHUdYe-
CKHUX BEUIECTB M MPOAYKTOB HX TpaHCPOpMAIUU;
KpOME€ TOI0, Ha TEPPUTOPHUSAX IIMPOKOIO pacrpo-
CTpaHEHHUs] BEPXOBBIX OOJOT B CpeIHETACKHOU
MIO30HE HECKOJBKO COKpAIIAeTCsl IOCTYIJIEHUE
MUHEpAIbHBIX COJIEH, YTO CKa3bIBa€TCsl HA HOHHOM
cToke p. O0wu.

B nanpHeiimem B npeznenax r0XHO- U CPEIHETACHK-
HOW mom3oH B OOckom OacceitHe (Ha TEppPUTOPUHU
Tomckol, HoBocuOupckoit 1 OMcKko# o0JiacTeii) Bo3-
MOJKHBI CUTYaIluH, aHAJIOTHYHBIC: @) MIPH COXPAaHCHUN
TIPUPOJTHBIX YCIOBUN B MEPCIEKTHBE OJIDKANIIMX JIe-

CATUJIETUI — YKa3aHHOMH BbIIIE TpeTheil ctanuu; b) mpu
CYIIECTBCHHOM IOBBIIICHUH TEMIIEPaTypbl aTMochep-
HOTO BO3MyXa M YMEHBIIEHHH aTMOC(EpHBIX Ocai-
KOB — CUTYaIlUH, HaOI0AaeMO B HACTOsIIEE BPEMs B
HoBocubupckoit 1 OMmckoil 001acTsix, — HU3WHHBIE
00JI0Ta B PEYHBIX JOJMHAX, TOCTATOYHO BHICOKAs Be-
POSITHOCTH 3aTOIUIEHUSI U MOATOIUIEHUS NPUPEUHBIX
TEPPUTOPHH U CYLIECTBEHHOE COKPAILCHUE BOIHBIX
pecypcoB (¥ TOJ3EMHBIX, W TMOBEPXHOCTHBIX BOJ) B
MEXEHb; ¢) IIPU 3HAUUTEILHOM I10XO0JIOIAHUU — CUTYa-
LM, HAOJIOaeMON B HACTOSINEE BPEeMs Ha TEPPUTO-
pun SAMano-HeHnenkoro aBTOHOMHOTO OKpyTa.
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