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OLIEHKA PUCKOB BOJHOCTH TPAHCITPAHUYHBIX BACCEHHOB
C IIOMOILBIO IUCTAHLIMOHHBIX METO/ZI0OB
(HA IIPUMEPE p. UPTBIII)"

RISK ASSESSMENT OF WATER CONTENT IN TRANSBOUNDARY
BASINS WITH THE USE OF REMOTE METHODS (RIVER IRTYSH
AS A CASE STUDY)

AHHOTALIHA. B cmamoe npusodamcs pesyiomamol UCnoLb308aHUL OUCMAHYUOHHbLX
Mmamepuanos 0nst OUeHKU PUCKO8 B00HOCMIL MPAHCePAHULHbLY 6accelinos Ha npumepe p.
Hpmouu. Ommenaemcs Xopowas Koppeisyus OUCMAHYUORHbLX MAMEPUALO8 C OAHHbIMU
eudponoeuueckux Haba00eH Ui,

SUMMARY. . The paper presents the outcomes of remote data application for risk
assessment of water content in transboundary basins by the example of river Irtysh.
Good correlation between remote and hydrological ob-servation data does exist.

KJIIOYEBBIE CJIOBA. Tpauceparnuurolii bacceiit, pucku 800HOCmu, OUCMAaKyUOHHbLe
Memo0bl, KocmuiecKue CHUMKU, 8000XPAHULULLA.

KEY WORDS. Transboundary basin, risks of water content, remote methods, space
images, water basins.

Vi3meHeHMe TEONOJUTUIECKON CUTYALMU U TIPUHIUIIOB YTIPaBJIEHNST SKOHOMUKOH
Ha Tepputopuu ObiBiiero CCCP mpuBesnu K CyIIeCTBEHHBIM M3MEHEHHUSIM B CTPYK-
Type IPUPOAOIIOIb30BAHHUS U IKOJIOTO-reorpayuueckoi CUTyallMy Ha MPUTPAHUYHBIX

" Paboma 6oinoaxena 8 pamkax unmeepauuon1ozo npoekma CO PAH (Ne 82).
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Tepputopusx. OCO6eHHO SIPKO ITH M3MeHEHHUs MPOSBUINCH B Tpefiesax 6accedHOB
KPYTIHBIX PEK, TaKWX, Kak MpThIlL.

Jo 90-x rr. XX B. TpaHCTpaHWYHBIA Xapaktep 6acceiiHa Mpreiuia o6yciaBiu-
BaJics Hanmuyuem rocynapctBeHHou rpanuiein CCCP (Kasaxcran) — Kurait, pac-
TIOJIO’KEHHBIH B €70 BepXHeM TeueHUH. CEeTrofiHg 3TO KPYIHAs TPpaHCTPAHUYHAS Teo-
CUCTeMa Ha TeppUTOpHUHU TpeX rocypapcts: Poccun, Kasaxcrana u Kuras. Tocynapcrsa-
COCeNU pa3jMyaloTCsl MO0 YPOBHIO IKOHOMHUYECKOTO DPA3BUTHUS, MPHUOPUTETHBIM
HaTpaBJeHUSIM BOJOMOIb30BaHNS, OTHOLIEHHIO K SKOJOTHUECKUM TIpobaemMam U Me-
Tomam ux peuienus. Hecmorpst Ha mocturaytoe CornaieHre 06 OCHOBHBIX MTPHHIIU-
Max B3aUMOJENUCTBUSI B 0OJACTH PALMOHANBHOTO WUCTIONB30BAHUS U OXPAHBI TPAHC-
TPaHUYHBIX BOAHBIX 00BEKTOB rocysapctB — ydactHukoB CHI (1998) u mpyrue
MEXITyHAPOIHbIE MEPOTIPUSITHS, PETJIAMEHTHDPYIOIINE B3aUMOIEHCTBHE TTPUTPAHUYHBIX
TEPPUTOPUH B paMKax eJUHOTO TPAHCTPAHHUYHOTO OacceiHa, OlleHKA dKOJOTHUECKUX
PHUCKOB TPaHCIPAHHYHBIX 0aCCEHHOB OCTAeTCS Ha CETOMHSIIHUN IeHb HepelleHHOH
po6.JIe MOH.

[pobieHre equHON CHCTEMbl MOHHUTOPHHTA CO3[AJIO CJOXKHOCTH IS OLEHKH
COCTOSTHUS ¥ TEHJIEHIMH Pa3BUTHS TPAHCTPAHUYHOTO OaccelHa W MPUBEJIO K TIOUC-
KY HOBBIX ITyTeH MOJy4YeHHUS KOPPEKTHOU WH(MOpMAILMU. B 3TOM OTHOUIEHUM THUC-
TaHIMOHHBIE MaTepPHUaJbl 324aCTyI0 SIBJSIOTCS eIUHCTBEHHBIM HCTOUHHKOM CBeJeHUH
0 TO¥ YacTH BogocHopa, KOTopast HaXOAUTCS Ha TEPPUTOPHH COCETHETO TOCYIapCTBa.
B Hacrositeit pabote mpeiCcTaBJIeH OMBIT OIIEHKH SKOJOTHUECKUX PUCKOB BOAHOCTH
TIPY TTOMOIIY JTUCTAHIIMOHHBIX MaTepHasoB Ha MPUMepe TPAHCTPAHUYHOTO Haccer-
Ha p. UpThil.

XapaKTepuCTHKAa MOBEPXHOCTHOTO BOJXOOOMEHA M BOHOXO03SMICTBEHHOU
00CTaHOBKHM B TPaHCrpaHNYHOM OacceitHe M pThima

TpaucrpanuuHbel 6accetin p. VTl — camblfl KPYIHBIA B a3HaTCKOW 4YacTH
Poccun — wumeer mmomans Bomocbopa 1643 teic. kM2 CToxk KpThila B BepxHeH
yacTu opmupyercs B ropax Anras Ha tepputopun Kaszaxcrana n Kuras, Ha rpa-
HUlle KOTopeiX (M. Bypan) cocraBaser 9,6 xm®. Ha rpanuny Poccun u3 Kasaxcrana
noctymaer 27,9 km? (c. Tarapka, Omckas o6mnacts) uin 31% croka p. Hprhim B
ycthe [1]. BaxHO! XapakTepuCTHKON TpaHCTpaHUYHOTO Haccerina VpTeia sBsercst
BBICOKAsl TPUPOHAST HM3MEHUYMBOCTb PEYHOTO CTOKA W YPOBHS TPYHTOBBIX BOA Ha
ob1ieM (DoHe COBpPeMeHHBIX IPOIECCOB apuausannd. CpeqHeMHOTOJETHHH 06beM
croka p. Mprbin 3a nepuon 1923-2005 rr., ¢ onmpaBKamu, YIUTHIBAIOIIUMU PETYJIH-
pyioliee BiusHUe DyXTapMUHCKOTO BOJOXPAHWIIHIIA, TIpe/ICTaBjaeH B TabJ. 1.

Tabaruya 1
CpenHeMHOroJeTHHI 00beM cToKa p. MpThim
(mo [1], [2])
Paccrognue | Ilnowans Tepuon O6weMm cToKa, Km?
IToct OT yCThs, | Bomocbopa, HaG TR
KM KM? 1980 . 2005 T.
bypan 3688 55900 1938-1980 4,01 HeT JaHHBIX
1};9C YCTB- 3089 146000 | 1952-1980 17,80 | Her jamHmbIX
aMeHOTropCcKast

[TaBsonap 2390 240000 1978-2005 26,80 27,9
OMCK, BbILLE 1816 268600 1960-2005 25,40 25,1
BriageHus p. Omu
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B coBpemenHOe Bpems GacceiiH p. MpThilia xapakTepusyercss CJIOXKHOH BOZO-
XO3SUCTBEHHOH 00CTAaHOBKOHW. [l PeryNupOBaHUS U YIIPaBJeHHUS BOAHBIMHU pecyp-
camu GacceitHa B BepxHeM TeueHWH Mpreima (MpTei Beile 03. 3alicaH HA3BIBAIOT
Uepnsim HMproiom) B Kurae 1 Kazaxcrane Obl1M COOpY2KeHBl KaCKa/ibl BOLOXPaHHU-
st Ha teppuropuu Kuras BomoxpaHuuine nmeer 3a6op Bombl 68 m3/c, uto co-
CTaBJiieT TOYTH TpeTb pacxoma Yepnoro Mpteiia. Kpome Hero B Kurtae ctpoutcs
WUppHUTalMOHHBIH KaHaa YepHbid Mptei — Kapama# ganHol 6osee 300 KM, KOTOPHIH
TOJIbKO Ha MepBoM aTarne otéeper okosao 20% romosoro ctoka YepHoro Mprhima, B
nepcriektrse 1 10 40% [3].

B Kazaxcrane ¢hyHKUHOHHPYET VPTHIICKUE KacKafm M3 TpeX KPYIHBIX BOLO-
XPaHUJIHUIL, OCHOBHBIE TTOKA3aTeJH KOTOPHIX MPUBEJEHBl B TabJ. 2.

Tabauya 2
OcCHOBHbIE MOKa3aTeau KPynHbIX Bogoxpanuanm Upreima B Kasaxcrane [4]
Bonoxpanunuue
OCHOBHBIE TTapaMeTphl En. Vern: Iy no6uricKoe
BOMOXPAHHIHIL H3M. | ByxrapmuHCKoe KameHnoropckoe | (1-s1 ouepenip)
p pen
Ton co3manus TOfI 1960 1957 1996
CpeHeroloBoi pacxoy B CTBOpe | M°/C 570 585 920
Co3aHHBIN TTOATIOP M 67 42 29
[Tromans 3aTOIIeHHS KM 3328,0 19,1 480,0
[TonHbBIA 00BEM, Km? 49,70 0,65 2,40
[Tone3Her#t 06bEM Km® 30,60 0,17 1,50
[Troniaap BOIHOTO 3epKajia KMm? 5490 87 507
[TpoTsKEHHOCTh KM 350 85 100
Amniutyza Kojae6aHUS yPOBHS M 7,0 5,0 5,0
gf;;gzﬁz;‘;ﬂem“ 0,35 20,00 12,40
lg(jfo}igsgliil;gHHblﬁ KOMILJIEKC 3. TH PO 9. 1.1 U T
[Mpumeuanue — mpuHsTasg abopeBuatypa: D — 3HepreTuka, T — BOIHBIM TPAHCIIOPT,
W — uppurauus, P — peibHoe X03gicTBO, I1 — mepepacmnpesiesienre ctoka, O — pekpeanust

Ha npaBeix nputokax Hprthillia pacrnosioxeH Takxke JIEHHHOTOPCKHH KacKaj
Mauibix '9C neprBaLMOHHOTO THUIIA COBOKYITHOM MOLIHOCTBIO, TI0 PA3HBIM UCTOUHUKAM,
12-14 MBT, Kotopeié 6611 co3mad B 20-40-e rr. XX BeKa AJs dHEPTroCHAOKEHHS
TIPOMBIIIIEHHBIX ¥ TOPHOAOOBIBAIOIINX TIPEeANIPUITHH T. Punnep. B Hacrosiee Bpe-
Mg B 6acceiiHe p. Mpreima B KaszaxcraHe HacuuTBIBaeTCs 75 BONOXPAHUIHIL U
MPYLOB CYMMapHOH MPOeKTHOH MOIIHOCTBIO 53 KM? [5]. B [TaBnogapckoii o6iactu
CceBepHee KackKaja BOJOXpaHUJUIL 3abop Boabl n3 Mprhiiia, obecredynBaomni
BonoH xkutesed LlentpanpHoro Kasaxcrana, Bkitoudas r. ACTaHy, IIPOU3BOAUTCS IO
kaHany um. K. Catnaesa.

B Poccuu Ha 6acceit p. MpThilia TPpUXOAUTCS HaUOOMBIINH 06beM TIOTPebIeH s
BoAbl 3aragHoi Cubupu. I1pn aToM ecsin B 1ieioM B 3amagHod Cubupu Koappuim-
eHT HKCII0Jb30BaHHsI PECYPCOB PEUHOr0 CTOKa cocrasiser oT 1,3 mo 2,1%, 1o B Gac-
ceitne p. Mprhima oH mocturaer moutd 3% [1].

BivsHue Ha TUAPOJOTHYECKHE U JKOJIOTHUECKHE XapaKTEPUCTHUKU peKH B pe-
3yJibTaTe BOJ03a60POB TPeX TOCYAApPCTB OCOOEHHO OCTPO TMPOSIBJISIOTCS B Ipefenax
POCCHHCKON YacTH — Ha TeppuTopur OMCKON 00/MacTH. ¥ MeHbILIEHHe CTOKa 3a Tie-
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prog, 1975-2005 1., cocTaBuBlIee aad cTBopa I. OMcK 15%, compoBoxpaeTcs Ha-
pylieHHeM dKobasaHca 6acceiiHa, aKTUBU3alKeH T1yOUHHON 3p03uH, 0OMeeHUEM,
3acoyieHHeM TpHUOpeXKHBIX 3eMesib, COKpallleHHeM OHOJIOTHYEeCKOTO pa3Hoo0pasud,
npobjeMamu BOJOCHAOXKEHHUS HACeJeHHBIX MYHKTOB. DKOJOTHYECKOe COCTOSTHHE B
npenenax TPAHCTPAHUYHOTO BaccerHa yCyryOJIsIIoTCs TeM, YTO BCe HAa3BaHHBIE 00b-
eKThl HaXO[STCS B yIIpaBJeHUH PasHblX COOCTBEHHUKOB. MIPTHILICKUH KacKal BOLO-
XPaHUJHUIL, HATIPUMep, TlepeflaH B apeHly aMepUKaHCKUM KOMITAHHUSIM, KOTOpBIE He
3a60TSTCSI O COXpaHEHUH PEKH.

MeTtogonorusi MCnoab30BaHUS AUCTAHLMOHHBIX METOJ0B. B03MOXHOCTH
MPUMEHEHHUS TUCTAHIMOHHBIX METOOB HaOJIOeHHUH, OCHOBBIBAIOLIMXCS HA aHAJIU3e
A3POKOCMUYECKHX CHUMKOB TEPPUTOPHH, 3HAUUTENBHO PACILIMPUIINCD B CBS3H C GYPHBIM
pa3BUTHEM MH(POPMALMOHHBIX TEXHOMOTHH. A3POKOCMUUECKUH MOHUTOPHUHT COCTOSIHHS
TIPUPOIHBIX T€0- U IKOCUCTEM B TIOCTEIHEE BPEMS ILIMPOKO HUCIIONB3YETCS AJIS U3yUe-
HUS 9KOJIOTHYECKUX TMPOBJIeM CHCTEMBI «BOIOCOOP — BOJOTOK — BOJOEM» TPAHC-
rpaHUuHbIX 6acceiiHOB Ha [lanbHeM BocToke [6]. MeTon AMCTAHIIMOHHOTO 30HIUPO-
BaHWs DEKOMEH/IOBAH B KAuecTBe OCHOBHOTO [Ji MOHHUTODHHTA 3aTalJMBAEMbIX U
MOATATIIMBAEMBIX TEPPUTOPUH TPAHCTPAHWUHBIX OAaCCEHHOB E€BPONEHCKOH YacTH
Poccun [7].

J11s1 XapaKTepUCTUKH PUCKOB BOTHOCTH MpThIlIa AUCTAHIMOHHBIMA METOLAMH,
YUUTBIBas BBICOKYIO CTelleHb €ro 3aperyJupoBaHHOCTH, HAMH OlleHWBalach AMHA-
MHKa ype3a BOJABl KPYMHBIX BogoxpaHuiul Kasaxcrana (¥YcTb-KameHoropckoro,
Byxrapmunckoro, Illyab6uHckoro) 3a mHorojeTHUH (1973-2009 rr.) 1 ce30HHBIN
(mait — cenTa6pp 2009 r.) nepronsl. B KauecTBe MHAMKATOPA MPOXOASIIMX ITPO-
LIECCOB PACCMATPUBAJIHUCh MECTOMOJNOKEHHE ype3a BOAbI BOAOXPAHHUJHIL U ILJI0LIA-
U UX 3epKal.

Kocmuyeckre CHUMKH COBMECTHO C IPYTHMH TeOPOCTPAHCTBEHHBIMHU JIaHHBIMH
paccMaTpuBasnCh B emuHOU reouHpopmarronton cpene (TMC) ArcGIS — ArcView
(ESRI). Anroputm dopmupoBanus eguHoro 'MC-mpoekTa B COOTBETCTBHH C [9]
BKJIIOYAJT:

1) ToJTyUeHHe TaHHBIX IUCTAHIMOHHOTO 30HAUPOBAHHMS CO CITyTHUKOB Landsat-1-7;
SPOT-4; ASTER;

2) KOpPEKLHIO JaHHbIX: TEOMETPUYECKYIO, PAAHOMETPUYECKYIO, YIYUIIEeHHE TTPO-
CTPaHCTBEHHOTO pa3pelleHus C HCIIOJb30BAHHEM MaHXPOMATHYECKOrO KaHaja, H0-
TIOJTHUTENBHYIO TEOTIPUBS3KY C MCMOJb30BAHUEM TOUEK HA3eMHOTO KOHTDPOJIS;

3) 0OBEKTHO-OPHEHTHPOBAHHOE Neln(pPUPOBAHKE, aHATHU3UPYIOLIEe AOMOJHHU-
TesbHBIE TIPU3HAKH OOBEKTOB: TEKCTYPY, T€OMETPUUYECKHH PHUCYHOK, COYeTaHHe
CTIEKTPAJIbHBIX XapaKTePUCTHUK;

4) coBMellleHHe MaTepHAJOB MelIU(PUPOBAHHUS C TOTOTPAPHUECKUMH KapTaMH
u [IMP.

O6beM UCXOMHBIX JAHHBIX COCTaBUJI 23 TIaHIIeTa Tonokapt macurabda 1:100 000,
67 cleH pa3HOBpPeMEHHBIX KOCMHUYECKHX CHUMKOB (cryTHWKH Landsat, Terra u
SPOT-4) u 6 railnoB LIMP AsterDEM, pasmepom 1°x1°. OtnesibHble TalJbl CLIUBA-
JIUCh B €WHOE TIOKPHITHE C HUCKJIOUEHHEeM OIMOOYHBIX AaHHBIX. Jlajsee BBIpe3asics
6ydep 10 KM BOKPYT BOLOXPAHWJIHIL, KOTOPHIH M MCIOJb30BAJICS [JIS BBIUUCIEHUS
OTMETOK ype30B BoAbl (puc. 1). Bepudukauus pe3yJbTaToB aBTOMATH3WPOBAHHOTO
Jeln(pPUPOBAHHUS BHIIONHAIACH C TTOMOLIBIO BU3YaJbHOTO KOHTPOJIST HA OTAEJbHBIX
y4JacTKax.
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Puc. 1. TpaHcrpaHuuHblil 6accetiH p. MpThii

Pesynabrathl 1 ux o0cyxkaeHue. B xone 06pabOTKH TUCTAHIIMOHHBIX MaTepHa-
JIOB OBLIIO YCTaHOBJIEHO, UTO Ha CTOK OacceiHa MpThilia B MocjeqHue TOIbI, HapSImy
C yBeJIM4eHHeM OOBEMOB BOMONOTPeOJIEHHs, CHIBHO BJIHSIET eCTeCTBEeHHAss U3MeH-
YUBOCTb MPUPOAHBIX (PaKTOPOB. [/ BCeX BOAOXPAHHUIHIL He OTMeYEeHO MPEeBBILIEHUH
HOpMaJibHOTO TIoAnopHoro ypoBHs (HILY), HO BbifiBJIeHa 3HAuYUTEesbHAS AWHAMMKA
Kosie6aHUH YPOBHEH BOAOXPAHUMUIL. B TO Ke BpeMmsi TOJNBKO AJist ByXTapMHHCKOTO
BOJOXPAHUJHUINA OTMEYAeTCs HeTaTWBHAs TEHJEHIWS CYIIECTBEHHOTO CHUKEHHS
YPOBHST BOZIBI 32 TIOCJEIHUH TOI.

OTMeueHO yBeJM4eHHe 00beMa BOJOXPAHWJIHIL W ILJIOUIAJIel BOAHOTO 3epKaJja
NIpU yMeHbILIEHHH 0TOOpa BOABI HA XO39HCTBEHHbIE HYXKIbl. Hampumep, B mepuos C
1989 mo 1994 rr. mpu obiem Bomoszabope Mopsaka 5 KM* rOmoBOH CTOK B CTBOpPe
[yns6unckoit [AC B cpemHem coctaBua 27 Km®. B epro; MUHEMATBHOTO BOJOIIO-
tpebaerns ¢ 2000 o 2002 rr. (2,9 km3) 06BeM TOTOBOTO CTOKA BBIPOC B CPEHEM
10 29,8 km®. OTHOCHTEIbHO HEBBICOKHE 3HAUEHHS TOJOBOTO CTOKA B Tepuox ¢ 1996
no 1999 rr. onpenesieHBl €CTECTBEHHBIMU U3MEHEHUSIMU BOAHOro GajaHca — yBe-
JUYeHWeM HUCTapeHus 10 7,6 km3 (4To cocraBJser 6oJjee Y TOZOBOTO CTOKA B CTBO-
pe lynpounckoi IAC) U ymeHblIEHHEM TIOBEPXHOCTHOTO U TMOI36MHOTO CTOKA [5].
CyliecTBeHHBIE U3MEHEHHUS 00beMa CTOKa, OTMeueHHBle B Tepuomsl 1992-1994,
1995-1997, 1999-2000 rrT., TakxKe CBSI3aHBI C IPUPOAHBIMU TTPUUUHAMH.

Jlns ByXTapMHHCKOTO BOOXPAHUIHUIIA OBLITH BHISIBIIEHBI 3HAUHTEIbHbIE KOJIeOaHHUs
YPOBHSL. MUHMMAaJIbHbIE 3HAUEHUS OTMedanuch B 1977-1979 rr., makcumaabHble —
B 2003-2007 rr. CoBpemMeHHBIH ypoBeHb (2009 T.) COMOCTaBUM C MUHUMAaJbHBIMH
3HAYeHUSMH BCero Tepuofa HaOMIONeHUH M 3HAYUTENBbHO OTJIMYAeTcs OT YPOBHS
2007 1. B CTOPOHY YMEHBIIEHHS, YTO COTJIACyeTcs C AaHHbIMH Hpreimckoro bBY
[5]. PesyabraTe no ByxrapmuHckomy BopoxpaHusuiyy ¢ 1974 no 2009 rr. npuse-
neHel B Taba. 3, 3a 2009 r. — Ha puc. 2.
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Tabauua 3
PesynbTaTtel MOHHTOpUHTa ByXxTapMUHCKOTO BofoXpaHuanma ((pparmeHT)
oxasatenn Mecsupr (B ckoO6Kax yka3aHa mara)
Anpesb Mati HioHb Wronp Asrycr CeHT0pb
1974 S 1311,6(21) | 1313,6(09)
YB 386,5(21) | 386,5 (09)
1977 S 1237,1(20) | 1252,0 (07) 1235,3(04)
YB 384,0 (20) | 384,0 (07) 384,0 (04)
S 1431,4(29)
1990 YB 389,0 (29)
9000 S 1384,4(27) 1384,4(13)
YB 388,0 (27) 388,0 (13)
9001 S 1364,4(27) 1392,5(30)
YB 387,0 (27) 388,0 (30)
s ggg:gz%; 18145 (05) | 130234(01) | 1317.42(06) | |5 1715
1295,5(27) 1314,34(10) | 1302,34(27) | 1317,32(17)
o 3850 (0| 356 5 (05) | 386.0 (01) | 386.5 (06)
YB 385,0 (10 ’ ’ ’ 1283,17(12
5500 527; 3865 (10) | 386.0 (27) | 386,5 (17) (12)
[IpumeuaHue — UCIIOJb3yeMBIE TTOKA3aTeJH: S — MIOWaAu (Km?);
u YB — ormeTka ypesa Boapl (M)
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Puc. 2. CesoHHag JWUHaMHWKa W3MeHeHUd IJolaau ByXTapMI/IHCKOI‘O BOAOXpaHUJTHILA
(SPOT 4, 2009 r.)

s ¥Ycrb-KameHOropckoro BoMoOXpaHUINIA YCTAHOBIEHO CTaOMIbHOE COCTOSTHHE
6e3 CyLIeCTBEeHHBIX KOeOaHWH YPOBHS BOMBL. M3MeHEHHS OTMETOK ype30B He Tipe-
BuaT 1-1,5 M. 3HAUUTENBHYIO POJIb TIPHU ITOM WTpaeT HebOJbIIas TJIOMAAb U
KOHTPPEryIupyommas (yHKIHUS 10 OTHOILIEHUIO K ByXTapMHUHCKOMY BOJOXPAHUJIHUILLY.
s Iy mp6MHCKOTO BOTOXPAHUJIHIIA XapaKTePHBI OCOOEHHOCTH CE30HHOH TUHAMU-
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KW C CYILIeCTBEHHBIM CHHXeHHeM YB B Mae U BOCCTaHOBJIEHHEM TIIOMIAHN 3epKaja
yXKe B UIOHe. B psiy MHOTOIETHUX HAOMIOleHUH MUHUMAJbHbIE 3HAYeHUST OTMEUEHBI
B 2003 r., makcumanbHble — B 2007 1. COBpeMeHHOe COCTOSIHHE COOTBETCTBYeT
CPEIHAM MHOTOJIETHUM 3HAUEHHSIM.

JlaHHBIe, TIOJMyYeHHBIE C TIOMOIIIBIO IUCTAHIIMOHHBIX METOOB, IOCTATOYHO XOPOIIIO
Koppesupyiorcs ¢ matepuaniamu E.B. Kynukosa [10], u3yuatomero myT# ONTHMH3ALKH
UCIIOJIb30BAHUS PBIOHBIX PeCcypcoB ByXTapMHUHCKOrO BomoxpaHusuiia (puc. 3). Pas-
HUILA a0COIOTHBIX BBICOT (0KOJIO 12 M) B IaHHOM CJiy4dae CBsS3aHa C UCTIOJb30BAHUEM
Pa3MUYHBIX UCXOMHBIX MAHHBIX. B 1IeJ0M TeHAEHIMS MHOTOJIETHUX U3MEHEHHUH YPOB-
H$1 BOJIOXPAHUWJINILA, (PUKCHPYeMasi ©U3MepeHHIMU Ha 6 BOMOMEPHBIX TI0CTaX, TIOJHOCTBIO
COBIIAfIaeT C pe3yJbTaTaMu Jeln(pUPOBaHUS PA3HOBPEMEHHBIX KOCMHUYECKUX CHHM-
KOB. TO TIOATBEPKAET JOCTOBEPHOCTD TIOJYYEHHBIX JAHHBIX.

400 00

306 00 i T

¥per o, s

Puc. 3. Ype3nl Boabl ByXTapMUHCKOrO BOJOXPaHHUJIHUILA
o pe3yJibTaTaM HccJenoBaHus (BHU3Y) U 1o maHHeIM E.B. Kymkosa [10] (BBepxy)

3akaouyeHue

[penioxkeHHAs METOAMKA TUCTAHIIMOHHOTO HCCJEIOBAHNS COCTOSTHUS BOOXPAHH-
JIMI U OMpeliesIeHUs TIOAAN BOIHOW MOBEPXHOCTH, BIOJHE 3(PdeKTUBHA AJS T10-
JIy4eHUs] OObEKTUBHBIX JJAHHBIX TI0 MOHUTOPHHTY TPAaHCTPAHWYHBIX GACCEHHOB U BHI-
SIBJIEHUIO (DaKTOPOB PHUCKA BOTHOCTH. JIUCTAHIIMOHHBIE METOIBI TIO3BOJISIIOT OCTATOUHO
OBICTPO TIPOBECTH 00paboTKY GoJbIINX 06beMOB UH(OpMaLMK 1 Ha ocHoBe [MIC mo-
JIYUUTh UTOTOBBIE CTATUCTUYECKHE NaHHble. 3afadya MoJydyeHuss KOCMUYECKOH CheMKU
VCIIEITHO PeIlaeTcsl C WCMOJb30BAHUEM ApXWBOB TeoJiorHueckod cayxOn USGS u
HWMW skomoruu v pauroHanbHOTO UCIOJIb30BAHUS MPUPOAHBIX pecypcoB Toomly.

[TopTBepXKA€HUEM TOJYYEHHBIX Pe3YyJbTAaTOB U BBIIBJIEHHEM OTOJHHUTEJbHBIX
3aKOHOMEPHOCTEH MOXKET CTaTh COMOCTaBJEeHHe UTOTOBBIX 3HAUEHUH C MHOTOJIETHHU-
MU KJIMMATUIECKUMH U THIPOJOTHUECKUMHU JJAHHBIMA PalilOHA MCCJIeIOBAaHHH.

JlaHHbIe, TIOTYIEHHBIE C TTOMOIIBIO0 TUCTAHIIMOHHBIX METOMIOB, JOCTATOYHO XOPO-
110 KOPPEeJNUPYIOTCS ¢ MaTepruaiamu MpThilicKoro 6acceiHOBOrO BOAHOTO YIIpaBJie-
HUS U JaHHBIMH APYTUX HCCJeioBaTesen.
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OCHOBHBIE IIPUHLINIIBI CO3/TAHUA T. EOI/IH<DOPMAIII/IOHHOI/i
CUCTEMBI MOZEJIN ITPOCTPAHCT, BEHHOW OIIT. nmn3Aunun
ATPAPHO-IIPOMBIIIIVTEHHOIO KOMIIJIEKCA PETMTOHA

(na npumepe 1020-3anaoa Tromenckon obracmu)’

FUNDAMENTAL PRINCIPLES OF CREATING A GEOGRAPHIC
INFORMATION SYSTEM OF SPACE OPTIMIZATION MODEL
OF AN AGRARIAN-INDUSTRIAL COMPLEX

(on the basis of south-western part of the Tyumen region)

AHHOTALIHS. B cmamoee paccmampusaromes meopemuiecKue 80npocsl  nocae0o-
8amMenbHOCMb ONePaLUULl NPOYECCa CO30AHUS 2eOUHPOPMAUUOHRHOL cucmembl 0N MOOeLU
nPOCMPAHCMBEHHOL ONMUMUIAUUL A2DADHO-NPOMbLUUTIEHHO20 KOMNACKCA H020-3aNA0HOL
yacmu Tromenckol obracmu.

* Pa6ora BbINosIHEHA B pamKax rocyaapcrBeHHoro konTpakra HK-34 IT (2) no mpoexry «Pas-
paboTKa MOAeJH NPOCTPAHCTBEHHOH ONTHMH3ALMU arpapHO-IPOMBILIIEHHOTO KOMILIeKCca
pervoHa (Ha npumepe toro-3zanazaa TIOMEHCKOH 06J1acTH )».



