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3HAaYUTENbHYIO JI0JII0 B OOLIEH OLIEHKE KOJMUYECTBA 3arps3HsIOIINX BEIECTB TOCTYNAIOLIUX C
IIOBEPXHOCTHBIM CTOKOM B PEKY COCTaBIIAIOT B3BellIeHHbIE BemecTsa n XIIK.
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AHHoTauma. OnucaHbl ycnosBus  (OPMUPOBAHUA  3anacoB NOA3EMHbIX BOA — TYTysCCKOro
MECTOPOXAEHMS Npu geduunTe rmaporeoniorMyeckMx AaHHbIX Ha yvacTtke Bogosabopa. BeinonHeH
aHanu3 KapTtorpauyecknx matepumanos, KINUMaTUYECKUX YCNOBUW W reosiorMyeckoro CTpoeHus
peroHa. [locTpoeHa uucneHHass reodwunbTpauMoHHas mogenb 6GaccerHa peku  TyTtysc.
MpoaHanuaupoBaHa NpuxogHasa CocTaBnsoLWas BOAHOro 6anaHca HUKHETYTYSCCKON nnoLwaaun.

Abstract. Conditions of groundwater resource formation at Tutuyas field are described at the lack of
data of hydrogeological research. Relief, climate and geological data analysis are provided. The
numerical geofiltration model of Tutuyas river basin is created. The inflow component of water balance
at Lower Tutuyas square is analyzed.

TyTysicckoe MeCTOpOXKAEHUE MOA3EMHBIX BOJ PACHOJ0XKEHO B LEHTPAIbHOM YacTH
[TogoGaccko-TyTysicckoit  aempeccur W MPUYPOYEHO K  JOJMHE peku  TyTysc.
MecTopokeHHe JTOKAIM30BAaHO TPHU WM3BICKAHUM HMCTOYHUKOB BOJOCHAOKEHUS JJIs Topoja
HoBoky3neuka B 50-60 r.r. XX Beka. B Xxoge 3Tux paboT BbISIBIEHAa BBICOKAs
MEPCIeKTUBHOCTh HUKHETYTYSACCKOW TUIOMIAAN JUIsl TOOBIYM TMOA3EMHBIX BOJ, MPOBEICHA
pa3Benka TyTysICCKOTO MECTOPOXKIAEHUS U MPOU3BEAEH MOJACUYET ero 3amacoB. M3BecTHO, 4TO
cymmapsble 3amnacbl Tytyscckoro MIIB, moacuutannsie no kareropusim A, B, Cl u C2,
cocrapistor 100 000 m3/cyt [3]. TlockoyibKy W3BICKaHHE JOIOJHUTEIBHBIX HCTOYHUKOB
BOJIOCHA0KEHUS BEJIOCHh HA MEPCIEKTUBY Pa3BUTHs PETHOHA, MECTOPOK/ICHHE TaK U HE OBLIO
BBEJICHO B DKCIUTyaTaIllIo, a SBIISIETCSA B HACTOsIIEE BpeMs pe3epBHBIM. [IpupoaHbie ycmoBus
HIDKHETYTYSICCKOM  IUIOIIAJM  YHUKAQJIbHBL:  PaCHpOCTPAaHEHHBIM  371eCh  ME3030MCKUM
OTJIOXKEHHUSIM TIPHUCYIA BBICOKAs MPOHHUIIAEMOCTh, IMPH OSTOM OTKPBITBIA XapakTep UX
3aneranusi obecrneynBaeT OJAroNpHUSATHBIC YCIOBHUS BOCTIOJHEHHS 3alacoB MOJ3€MHBIX BOJI.
Bkyne ¢ HU3KOH aHTPOMOTEHHOW HArpy3Kol Ha IUIOMAAU BOJOCOOpa, 3TO oOecreynBaeT
BBICOKYIO IIEHHOCTh MECTOPOXKACHUS MOA3EMHBIX BOJ] HA TAHHOW TEPPUTOPHUH.
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Jonroe BpeMs NOTEHLUMAT TEXHOICHHOTO BO3JCWUCTBHUA HAa MOA3EMHBIE BOJIBI
TyTysicckoro MecTopoxieHus: oTcyTcTBoBai. OHAKO B Haydajie IBYXThICSYHbIX rogos OAO
«["a3mpom» MPUCTYNWIIO K pead3alii MPOeKTa MO OLEHKE BO3MOXKHOCTH MPOMBIIUICHHOM
noosrun B Kysnemkom OacceifHe MeTraHa u3 YroibHbIX IiactoB [2]. B pesynbrarte
MPOBEAEHHBIX paOOT BBIABIICH BBICOKUNA METAHOHOCHBIN MOTEHIMAN IEPMCKHUX OTJIOKEHUI B
patione ITomo6accko-Tyrysicckoit nenpeccun, a TyTyscCKOe MECTOPOKICHHE TIOJI3EMHBIX BOJT
0Ka3aJIOCh B Ipeeliax oA, MepCIeKTUBHOM il TOOBIYU YTrOJIBHOTO METaHA.

BBuny mianupyemoit 100b14M yroJpHOTO METaHa, BO3HUKIIA HEOOXOIMMOCTh IIPOrHO3a
B3aMMOJIEHCTBUS YIJIEMETAHOBBIX CKBAKUH U BOJI03a00OpPHBIX COOPYKEHMM, a TAaKKE OLICHKH
BJIMSTHUSL HOBOT'O ITPOMBICTIA HA MO/I3€MHbBIE BOJIbI peruoHa. [[is aToro Tpedyrorces JaHHbIE Kak
0 (popMupOBaHUH 3aMaCOB MOA3EMHBIX BOA TyTYsICCKOIO MECTOPOXKICHHS, TaK M O XapaKTepe
BIIUSHUSL BOJOOTOOpAa HAa HUIKHETYTYSCCKOW IUIOIIAIU, a B PACHOPSHKEHUH HCCleoBaTese
ATOH MpoOIeMAaTUKA HEOOXOIMMBIE MaTepHaibl OTCYTCTBYIOT. TakuM 00pa3oM, ILEJbI0
HACTOALIEH paboThl SABJISETCS OLIEHKA YCIOBUN (DOPMHpOBAHHS 3aMacoB MOJ3EMHBIX BOJ
TyTyscCKOTO MECTOPOXKICHUSI HA OCHOBE 0000IEHHSI JOCTYITHOW HHPOPMALIUK O IPUPOIHBIX
YCIIOBUSIX PETMOHA M aHallW3a THIPOreOJOTHYECKOW MOZeNH, pa3pabOoTaHHON Ui JAaHHOMN
MPUPOJHO-TEXHUYECKON CHUCTEMBI. 3amadyd: coOpaTh U 0000mMTH HHPOPMALHMIO O
IPUPOJHBIX YCIOBHSX, ONPEAETUTh TpaHHIbl BogocOOpHOTrO OacceiiHa peku Tytysc,
MOCTPOUTH TeO(PUIBTPAIIMOHHYIO MOJIENb B TPAHHIIAX OacceifHa, MpoaHATU3UPOBATh YCIOBUS
dbopMupOBaHUS 3amacoB MOJ3€MHBIX BOJ HU)KHETYTYSACCKOM  IUIOLIAAM, OLEHUTh
00€ecre4eHHOCTh paHee MOJCUNTaHHOW BETMYMHBI 3a11acoB TyTysICCKOrO MECTOPOXKICHUS.

IIpuponubie yciaoBusi. PaiioH wuccienoBaHWil pacmoiio)keH B IOKHOM  YacTH
Kysnenkoro OacceitHa, Ha mpaBoMm Oepery peku Tomb, Mexay ropogamMu HOBOKy3HENK U
MexnypeueHnck (Puc.1).
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Puc. 1. Cxema pacnonoscenun ucciedyemuix 00vekmos. Kpacnwtii konmyp — béacceiin 600ocoopa
pexu Tymysc, 3e1énblil KOHMYP — HUNHCHEMYMYACCKAA H10WA0b

HrxHeryTyscckass IUIOmMaap COOTBETCTBYET JOJIMHE peKH TyTysac B €€ HMKHEM
TeyeHUU. [IOCKOJIBKY ydacTOK MECTOPOXKIAEHUsS IPUYPOUYEH K pPEKE, a IEepPCHEKTUBHBIN
BOJOHOCHBI KOMIUIEKC THIPOJWHAMHMYECKH CBSI3aH C IIOBEPXHOCTHBIMH BOJAMH, TO
001acThI0 (POPMHUPOBAHUS 3aIIACOB MOA3EMHBIX BOJI SIBJISIETCS BCS IJIOMIAIb BOJOCOODA.
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Knumar paiioHa pe3ko KOHTHHEHTAJIbHBIN C MPOJOJDKUTEIBHON XOJOAHOM 3UMON M
OTHOCHUTEJIBHO KOPOTKHMM, HO >KapkuM JeroMm. CoriacHo HaOmoneHussM HoBokysHernkoi
MeTeocTaHuu [7], cpenHerojoBas TemIiieparypa Bo3ayxa 31ech coctapisier +0,7°C mpu
KpallHUX CpeJHEMECAYHBIX 3HaueHusx or +35° B urosie 10 -50° B sHBape. B Teuenue rona
BbIllalaeT B cpeaHeM 500 MM 0calkoB, MHUHUMYM cocTaBisger 367, a MakCUMyM HeE
npeBbIlIaeT 767 M.

N3yuaemas miomanp Haxogutcs B oOmactu npearopuit Kysneukoro Anaray. 3aech
Pa3BUT IMOJIOTOCKIOHHBIN penbed HU3KOropHOro tumna. OOumuil yKIOH ¢ CeBepo-BOCTOKA Ha
I0r0-3alajJl COOTBETCTBYET HAIIPABICHUIO CTOKAa peku Tyrysc. AOCOIOTHas BbICOTA
nosepxHoctd oT 200 M B moitMe peku Tomb 10 1200 M Ha BOOpa3€IbHbBIX TUIOMIAISX.

['maBHOM BOAHOW apTepueil peruoHa sBisieTcss peka ToMb, KoTopasi 00pa3yeT HKHYIO
rpaHuny usydaemou rmiomaad. OCHOBHasl JIpeHa HCCIeIyeMOW IJIolaau - peka TyTysc
UMeeT MPOTSHKEHHOCTh pycia okojio 75 kM. Ona Oepér Hawamo B orporax KysHemkoro
Anaray Ha ormertkax Bbime 1000 m abGcomroTHON BbICOTHL. bacceiin pexku cdopmupoBaH
MHOTOYHCIICHHBIMH ITPUTOKAMH, CPEIN KOTOPBIX PE00IIaaroT MpaBoOepeKHBIE.

Boposmeniarorniyie mopoabl MpeAcTaBieHbl KOHTIIOMEpaTaMy € MPOCIOsIMHU MTeCYaHUKOB
U NpoIIacTKaMu OypsIxX yriei opckoro Bospacrta (J1-2). Iloponbl nopaxeHsl pernoHalIbHON
CUCTEMOH TPEIIMH HK30T€HHOT0, IMareHeTUYECKOr0 U TeKTOHUYECKOTO npoucxoxaeHus. [1o
YCJIOBHSIM IUPKYJISIMKA BOJBI IOPCKUX OTJIOKEHUU OTHOCATCS K TPEUIMHHBIM M TPEIIMHHO-
KUWIbHBIM. [IpoHUIIaeMOCTh MOPOA 3aBUCUT OT MHTEHCHUBHOCTH JAPOOJICHHS UM OTKPHITOCTH
TpewuH. Bricokas MpoHHUIIaeMOCTh CBOMCTBEHHA BEPXHEN YacTH pa3pes3a, COOTBETCTBYIOLIEH
30HE aKTUBHOT'O BOJJOOMEHA, HUKHSSI TPaHHUIIa KOTOPOH MpoxoauT Ha TiyouHax 1o 150 m [1].

MopaeaupoBanne ruipoIHHAMUYECKUX YcaoBHii. ['panuis BogocoopHoro OGacceitHa
peku Tyrtysc ompeneneHsl myréM aHaimu3a HUPPOBONH Moaenu peiabeda ¢ MOMOIIBIO
THJIPOJIOTMYECKOr0 Habopa HMHCTpyMeHTOB u3 Moaynas Spatial Analyst B mporpammuom
komruiekce ArcGIS [5]. Tam ke BBINOTHEHO MOJEIHMPOBAHHME CETU BOJOTOKOB. [lmomanb
Oacceiina cocrapsier 884,2 KM,

Jns ompeneneHus YCIOBHMM 3ajleraHusi MOJ3eMHBIX BoJ B OacceiiHe peku Tyrysc,
MOCTPOEHA pEervuoHalbHasl THAPOJWHAMHUYECKass MoOJeab. MoJeIMpoBaHUE BBIIOJHEHO C
nomortpio Moayns MODFLOW B nporpammuom kommiekce GMS [6]. [Tnomanp 6acceiina
MIPE/ICTaBICHAa PABHOMEPHON KOHEYHO-Pa3HOCTHOM ceTkoil 250%250 M, B sUeiikax KOTOpOit
3aJaHbl 3HAueHUs aOCONMIOTHOW BBICOTHI penbeda, KodpduuueHta QuabTpauu u
MHTEHCUBHOCTU HMH(UIBTPALMOHHOIO MUTAHUS, ONPEJEIICHBI MapaMeTphl pyciia BOJOTOKOB.
3nauenue kodpdunrenta (GUIbTpaUKU BapbUpyeTcs OT 1 M/CyT i BOJOpPa3AEIbHBIX
miomaznei 10 20 m/cyT s nonuHs! p. Tomu 1 HUXKHEro TeueHus p. Tyrysac. UHTEHCUBHOCTh
WHQOUIBTPAIMOHHOTO MTUTAaHUS COOTBETCTBYET CPEIHEN BEMYHMHE sl pailoHa HCCIeI0BaHuN
U 3ajaHa Ay Bcex sdyeek onumHakoBoil: 0,0002 m/cyt. brnaromapst OTHOCUTEIBHO MPOCTHIM
TUAPOTEOJIOTHYECKUM  YCIOBHSIM, pa3pe3 YHPOLEH [0 OJHOCIOWHOM MOJENIH, KOTOopas
COOTBETCTBYET 30HE CBOOOJHOro BojooOMeHa. lOxkHast rpanuma obGmactu (uIbTpanuy,
npoxojsmas no peke Tomb, 3aJaHa TPAaHUYHBIMU YCIOBUSMH 1-rO poja C MOCTOSHHBIM
3HaueHueM Hamopa. OCTalbHON MepuMeTp MOJEINH, ONpeiesieMbli BOAOpa3AeiaMu PEUHBIX
OacceilHOB, 3aJjaH TpaHUIAMHM 2-TO poja C HYJEBbIM pacxojgoM. Pycnmo peku Tyrysac u
MPUTOKHU OTIPEACIISAIOT MOJI0KEHNE BHYTPEHHUX IPAaHULL C YCIOBUAMHU 3-T0 pojia.
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Puc. 2. Mooenv nogepxnocmu no03eMHbIX 600 6 HAPYUIEHHBIX YC108USX.
1 — zpanuyw bacceiina pexu Tymysc; 2 — KOHIYP Me3030UCKUX OmaodiceHull; 3 — oonacmo
GNIUAHUA MECHOPOIHCOEHUS NOO3EMHBIX 800; 4 — 60003A00PHDLIL YUACHOK

OO6cyxknenue pe3yjbTaToOB

CoOpaHHble JaHHbIE O TPHUPOJIHBIX YCIOBHMSIX pErMoHa B JOCTATOYHOM cTeneHu
XapakTepU3yIOT yCIOBHs  (OpMHUpOBaHHS  3almacoB MOJ3EMHBIX BOJ  TyTYsICCKOTO
MecTopokaeHus. IlomydeHHass Monenb MOBEPXHOCTH Moa3eMHbIX Boja (Puc.2) mosBosser
BBITIOJIHUTh OIICHKY BJIHMSHUS BOJOOTOOpa HAa HIKHETYTYSACCKOW IUIOmaau. XapakTep
BJIMSIHUS CBUJETENBCTBYET O TECHOM CBSI3U MOJ3EMHBIX BOJ] C IOBEPXHOCTHBIMH BOJOTOKAMHU.
CrnenoBartenbHO, 3HAUNTENBHAS OIS 3amacoB TyTYsICCKOTO MECTOPOXKIECHHUS 00eCTIeYMBAETCS
NPUBJIEKAEMbIMH pecypcamMH, KOTOpble (HOpPMUPYIOTCS Ha BCeH IUIOIIAAM BOAOCOOPHOTO
Oaccelina pexu Tytysic.

I'panuna oOnactu BiusHus TyTyscckoro Bojo3abopa (KpacHbIi KOHTYp, Puc.2)
NPOBEJ/ICHA 110 M30JMHUN TOHWKEHHUS YPOBHS TO3eMHBIX Boa Ha 0,1 M 3a pacu€THBIN TIeproT
10 000 cyt. ®opma AenpecCHOHHOM MOBEPXHOCTH OTPAXKAET TECHYIO THAPABINYECKYIO CBSI3b
BOjI03a00pa ¢ pekoit TyTysic, mpu 3TOM MPOCIEKUBACTCS B3aUMOJICHCTBUE U ¢ peKoi Towmp,
XOTSl OHA HAXOJUTCA Ha 3HAYUTEILHOM paccTossHUHM. O6IacTh BIMSHUSA BO/103a00pa BRITAHYTA
B BOCTOYHOM HAIpaBJICHUH, TOCKOJIBKY B 3TOW YaCTH OTCYTCTBYIOT KPYITHBIE BOJJOTOKH.

Bennuuna MHOUIBTPAIMOHHOTO NHUTAHMUS MOJ3EMHBIX BOJ Ha IUIOMAAM OacceiiHa
cocraBisier okoso 180 000 M3/cyT, dWTo TpeBbIIAaeT paHee NOJCYUTAHHBIE CyMMapHBIC
3anacel TyTysCcCKOTO MECTOpPOXKACHHUS MPAaKTUYECKH B JIBa pa3a. B coueTaHuu ¢ BBICOKOH
POHHMIIAEMOCTHIO0 BOJJOBMEINAIOLINX TMOPOA 3TO CO3AAET ONAaronpuATHbBIE YCIOBHS IS
BOCIIOJTHEHHSI 3a11aCOB MOJI3EMHBIX BOJI.

3akiro4eHue

B pesynpTare mpoBeNEHHBIX WCCIECIOBAHUN OIPENENICHBl YCIOBHS (OPMHPOBAHUS
3arnacoB TyTysiCCKOTO MECTOPOXKACHUS TMOA3EMHBIX BOJ Ui OOOOLIEHHON CcHCTEMBI
BO/103a00pPHBIX CKBaXWH. PelieHne mocTaBieHHON 3aaud OCHOBAHO HA aHAJIM3€ JOCTYITHOU
uHPOpPMALIUM O NPUPOAHBIX YCIOBUSAX PETHOHA, KapTOrpauyecKux M TIeOJOrMYECKUX
naHHbIXx. Ha ocHOBaHuMM cOOpaHHBIX MaTepHUajoB MOCTPOEHA reoHIbTpallMOHHAs MOJEb
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Oaccelina Bosocbopa pexu TyTysc, mpoBeAeHa UMUTAIUS BOJIOOTOOpA HAa HMXKHETYTYSCCKOM
IUIOUIA/IM U TOJy4YeHa pacu€THas NOBEPXHOCTb YPOBHS MOJ3EMHBIX BOJA JUIsl HapyLICHHBIX
ycinoBuit (Puc. 2). Ilokazarenm Oanmanca reouiIbTPAIIMOHHONW MOJCIU ITOATBEPIKIAOT
00€CIIEYeHHOCTh ~ paHee IOJCUYMTAHHBIX  3alacoB  MOJ3EMHBIX Boja  TyTyscckoro
MECTOPOKICHUS.

B xome nanHO#l paboThl MOATOTOBJIEHBI MaTepuajbl JUIsl aHAIM3a B3aUMOJACHCTBUS
BOM03a00pa  MOJ3EMHBIX BOA W IUIAHUPYEMOrO  YIJIEMETAaHOBOI'O  IIPOMBICIIA.
I'mpporeonornyeckas MOJENb IO3BOJIAET IMEPEUTH K CIEAYIOLIEMY 3Tally HCCIEI0BaHUM
u3MeHeHns noa3eMHoi ruapocdepsr Ilogobaccko-TyTysicckoii aenpeccun MO BIUSHHEM
MPUPOJIHBIX U TEXHOTEHHBIX (PaKTOPOB.
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AHHOTauma. B pabote paccmaTpuBaloTCsi 3aKOHOMEPHOCTU MPOCTPAHCTBEHHOW CTPYKTypbl GonoT
baccenHa p.Yas, Ha npumepe KNOYEBOro yyacTka. BblgeneHo cregylowme Tunbl MECTHOCTM:
NMOMMEHHBIN TUMN, TPU HAANOWMEHHbIE Teppackl p.Has, mexaypeyHas paBHUHA, OOSMHbI MarnblX pek.
PaccuutaHHasa 3abonovyeHHOCTb y4acTka cocTaBnsieT 18,31%.

Abstract. In the article consider spatial distribution powered by marshiness river basin Chaya. There
are allocated following district types: floodplain, three terraces river Chaya, interfluve, valley small
rivers. The certain marshiness of a site is 18,31%.

AKTyalbHOCTb M3Y4aeMOH TEMBbl 3aKIIYaeTCs B YHUKAIBHOCTH H3y4aeMbIX
npupoaHbix nanamadToB. I[Ipexkne Bcero 3TO CBA3aHO C BBICOKOW 3a00JI0YEHHOCTHIO
tepputopun Tomckol 001acTH, U OOJNBIIMMH TUIOIIAASMHU 3aHATHIMU STUMHU JaH A TaMH.

Pa3ButHio nporecca 3abonaunBaHus clOCOOCTBYIOT HECKOJBKO (akTopoB [2]. K HuM
OTHOCSITCSl KIMMAaTHYECKHE I10Ka3aTeIM, KOJWYECTBO TEIUIAa M BJard, WU B CIEICTBUHU
NepeyBIaKHEHHOCTb,  TAaKXKE  Ba)XXHOE  MECTO  3aHMMAlT  reoMopQOJOrHYecKue,
THJIPOTe€0JIOTHYECKHEe U TeKTOHUYeckre ocobenHocTH. ['eorpaduueckoe nonoxenne Tomckon
0o0JacT  COOTBETCTBYET  OJArompusITHBIM  HPUPOJIHBIM  YCIOBUAM  JUISL  Pa3BUTHS
60110T000pa30BaTEILHOTO MpOIIECca.
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