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YK 556.182

A.JI. Hukanoposa', H.M. JIponun?

OIIEHKA BOJTHOI'O JTE®UIIUTA HA OPOIIIAEMBbIX 3EMJISIX B ®EPTAHCKOI
JOJIMHE B CBA3U C UBMEHEHUEM PEXXKNMA PABOTBI TOKTOI'YJIBCKOTI'O

BOJOXPAHMNJINIIIA

OueHeHa BeiMuMHA BogHOrO nedunurta B GepraHckoit JoJrMHe TPU Pa3HbIX CLIEHAPUSIX HA OCHO-
Be M C c anemeHTaMu KOMITbIOTepHOTO MoneaupoBaHusi. ClieHapuu YUUTHIBAIOT OOBEMBI TTOCTYTLIE-
HUS BOJABI B BETETAIIMOHHBIN MEPUO U €€ TTOTPeOIeHUS ISl HY X 3eMJIEeMs B YCJIOBUSIX “CpenHe-
ro” (2000) u “rutoxoro” (1998) roma, a Takke B yCIOBUSIX ONTUMU3ALIMM HOPM IOJIMBA. BBISIBIEHBI
paiioHbl B PepraHcKoil 1oyMHe, NeUIMTHBIE B OTHOLIEHWH BOAHBIX pecypcoB. PaccMoTpeHa o0y-
CJIOBJIEHHOCTD Je(UIIMTa BOAHBIX PECYPCOB CYILIECTBYIOIIUM PEXUMOM paboThl TOKTOIYJILCKOTO BO-
TOXPaHWJINILA, & TAKXKE UCTOPUYECKN YHACIENOBAHHON CTPYKTYPOW 3€MJIETIONB30BaHUS C 3aBbIIIECH-

HBbIM 00bEMOM TTOTpeOJIEHUSI BOAbBI HA OPOIIICHUE.

Karoueswie crosa: nppuraius, neUIIMT BOTHBIX pECYypCcoB, reonHbopmalimonHas cucrema, dep-

TraHCKas OOJIMHA, OIITUMHU3al A BOJHOTO peXKrMa.

Beenenne. bonbimmHcTBO HaceneHuss DepraHckoid
JIOJIVHBI 3aHSITO B CEJIbCKOM XO3SIUCTBE, U YCTOWYMBOE
CcHaOXeHUE BOMOI IJIsl OpOIIEHUs MPEeACTaBIsIeT COO0M
KJII0Y€BOE YCIOBHME CTaOMIBHOCTU B perruoHe. HecmoTps
Ha XOpOoIIyl0 00ecreYeHHOCTh NOJWHbBI BOAHBIMU PECYP-
caMU II0 CPaBHEHMUIO C APYITMMM PErMOHaMu OacceiiHa
p. Ceipmapbs, Ha MPOTsKeHUU TtocaenHux 20 jgeT HabJo-
JaloTcs Tepebou B TMOCTYIIEHUM BoIabl B DepraHcKyio
JIOJIMHY, YTO CBSI3aHO C M3MEHEHMEM pexXuma padoThl
TokToryabcKoro BogoxpaHwiniia. B coBeTckuii mepuon
COOpPYXEHME BOIOXPAaHWIMINA ObUIO HEOOXOOMMO IS
o0ecreyeHus MOTPeOHOCTE OPOIIaeMOro 3eMJICACINS Ha
HIDKeJIeXXalmx 3eMisix 6acceitta p. Ceipaapbs. B 1990-x rn
MMpou3olIesl pacrHaj leHTpaIu30BaHHOU OacceiiHOBOM
CUCTEMBbI yIpaBJeHUsI BOAHBIMU peECypcaMmu, IpU KOTO-
poii Mmexny Kuprusueii, ¥3oekucrtanom u KazaxcraHom
MIPOUCXOAWa OapTepHbIil 0OMeH (BoAa B BereTallMOHHBIN
IeproJ Ha TOIUIMBO B 3UMHUI ce30H). HapylieHue map-
THEPCKUX AOroBOopeHHOoCcTel Mexny Kuprusuein u Y30e-
KHCTaHOM B KoH1Ie 1980-X I'T. TpuBesio K nepexoay padoThbl
TOKTOTYJIbCKOTO BOAOXPaHWJIMIIA C OPOCUTEIBLHOTO Ha
sHepretuueckui pexxum. C 1989 r. cpenHeMHOroIeTHSIS
BEJIMUMHA TMOMYCKOB B XOJIOAHBIM MEPUO YBEJIMYUIACH
¢ 2,7 10 8 KM3, a B BereTallMOHHBI yMEHbIIWIACH ¢ 9 10
6 xm> [7]. Takoil pexuMm paboThl BOLOXPAHWIUILA TIPU-
BOJWT K BO3HUKHOBEHUIO 3UMHMX MaBOAKOB, a JIETOM —
K MCKYCCTBEHHOMY MajlOBO/IbIO.

IToceBnl TpeOOBATEIBHBIX K BOIE KYJIBTYP YCYTYOJISIIOT
neUUT BO/IbI, 0OYCIOBJIEHHbBII SHEPTETUUECKUM PEXU-
MOM paboThl TOKTOryIbCKOro BogoxpaHuiuiia. B coer-
ckoe BpeMs DepraHckas JojarWHA OblIa TJIaBHBIM PETHO-
HOM BBIpalllMBaHUS XJIOMYaTHUKA, a TAKXKE psiia CaToOBbIX
wioa0BbIX Kyaeryp. C 1990-X IT. B CTpYKType IOCEBOB

B DepraHckoit MoMMHE TTPOU3OIUIN CePhe3HbIE U3MEHE-
Hus (puc. 1). C BeixogoM pecityoiauk u3 Coserckoro Coro3a
y HUX MOSIBUJIACh HEOOXOIUMOCTD TIepEHTH Ha TTPOIOBOJIb-
CTBEHHOE caMOo0ecTIeueHHeE.

B cTpyKkType moceBoB 10Jis TPOAOBOJIBCTBEHHBIX 3ep-
HOBBIX KyJbTYp (TIIIEHULIbI U KYKYpYy3bl) YBEIUYMBAIACh
KakK 3a CYeT CHIDKEHUS TUTOIIaNeii IIOCEBOB XJIONMYaTHUKA,
TaK U 3a CUeT BBOJA B CEJbCKOXO3SIMCTBEHHBI 00OPOT
MaJIOTIPUTOIHBIX 3¢MeNTb C TTOBBIIIEHHBIM PUCKOM 3a00-
JIAaYMBaHUs, 3aCOJICHUSI WUIM BOSHUKHOBEHUST IIOYBEHHOM
spo3uu. OJHAKO MpPU TOM J0JI XJOMYaTHUKA OCTaBa-
JTach BBICOKOI, 0COOEHHO B Y30eKHMCTaHe, [¢ CYIIEeCTBYET
roCyIapCTBEHHBII 3aKa3 Ha 3Ty KYJBTYpY.

B cuity BBRICOKOIT 3KOHOMMWYECKON peHTa0eIbHOCTU
BbIpalllMBaHKE XJIOMMYaTHUKA OCTaeTcs MpOUILHBIM Ha-
MpaBJIeHUEM CEIbCKOT0 X03s1iicTBa B PepraHcKoil ToIMHE,
YTO HETaTUBHO CKa3bIBAETCSI HA 9KOJOTMYECKOM COCTOSI-
HUU 3eMellb. Bo-TIepBBIX, KyJIBTypa XJIOMYaTHUKA OYeHb
TpeboBaTeIbHA K ITOJIMBAM: B CPEIHEM 3a BETeTAlIMOHHBIM
Ce30H Ha MoauB 1 ra moss ¢ XJIOMYaTHUKOM TpeOyeTcst
5000 M3 Bozbl [8], ecu cUCTEMAaTUYECKUIA TIOIUB OTCYT-
CTBYET, TO 3HAUUTEIHHO CHMXKAeTCs ypokail, BILIOTb 1O
rudeau moceBoB. Bo-BTOpPBIX, /IS MOTy4eHUs MaKCUMaJlb-
HO BO3MOXHOTO ypoxkasi (hepMepbl TprberaroT K 3aBbIlIEH-
HBIM HOpMaM UCIIOJIb30BaHus yoo0peHuii. B coBoKynmHocTH
9TU JABa (hakTopa BeAyT K AMHAMUYHO Pa3BUBAIOLLIMMCSI
TIpolieccaM BTOPUYHOTO 3aCOJIEHUS 1 3200 TaYMBAHNS CEJTb-
CKOXO035IMCTBEHHbIX yroauii. Haubosiee cCuiabHO 3TH MpoO-
LIECCBhI PACIIPOCTPaHEHHI B LIEHTpaJIbHbIX DepraHcKoi 1
AHIVDKaHCKOI 00J1aCTSIX, XOTS B HACTOSIIEe BpeMsT KOJIH-
YeCTBO BHOCHMBIX YIOOPEHU U yPOBEHb 3aCOJIEHHUS TTOYB
3aMETHO HUXE, YeM B COBETCKUI MEPUO]I.

! MockoBcKuMit rocyapcTBeHHbIN yHUBepcuTeT uMeHn M.B. JlomoHocoBa, reorpaduyueckuii GakyabreT, Kadenpa Gpuandeckoii reorpaduu

Mupa ¥ Te03KO0JIOTUHU, aCIIUPaHT; e-mail: aleksanika@gmail.com

2 MoCKOBCKMit ToCyapcTBEHHBII yHUBepcuTeT nMeHn M.B. JloMmoHOCOBa, reorpadudeckuii hakynsTeT, Kadenpa husnueckoii reorpagumn
MMpa ¥ TE09KOJIOTUU, Be/l. Hayd. C., KaH]I. Teorp. H.; e-mail: ndronin@gmail.com
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OTCyTCTBUE aKTyaJbHOTO MJisI COBPEMEHHBIX ITpU-
POIHBIX W KIMMATUIECKUX YCIOBUN TUAPOMOIYJIEHOTO
paiioOHMPOBaHMUS BBICTYMAET MPUUMHON HEPALIMOHAIBLHOTO
KCITOJIb30BaHUSI BOIBI HA YPOBHE (PEPMEPCKUX XO3SIUCTB.
PesxuMm oporreHus B depraHcKoil TOTMHE OTpeessIeTCs
0 FUAPOMOYJIbHOMY PaiilOHUPOBAHUIO, COCTABIEHHOMY
st 9TUX 3eMenb B 1960-¢ u 1970-¢ . 3a mpoieniime
50 eT mMOYBEeHHO-MEJTMOpPaTUBHBIE BOIOXO3SIICTBEHHBIE
YCJIOBUSI B 3HAYUTEIbHOM CTENIEHU U3MEHUIUCH. B pe3yib-
TaTe TUAPOMOIYJIbHOE PAliOHUPOBAHUE U COCTABJICHHBIM
B COOTBETCTBUHM C HUM PEXXIM OPOIIEHUS HE COOTBETCTBY-
10T peaJIbHbIM COBPEMEHHBIM YCJIOBUSIM [4, 5], Hanpumep,
B CpPEIHEM CYILECTBYIOIIAsl HOpMa MOJUBA B HEKOTOPBIX
paiioHax Ha 1 ra moJs 3aBeilaeTcs B 1,5 pa3a mo cpaBHe-
HUIO C PEKOMEHIYEMO.

Bonbiive nmoTepu Boabl TakXKe CBsI3aHbI ¢ Hed(hheK-
THBHOM pabOTON MPEeHAKHO-OPOCUTEIIBHON CHCTEMBI B
depraHcKoil TOMMHE, KOTOpast B YCJIOBUSIX MHOTOJIETHETO
OTCYTCTBUSI MAaTepUAIbHOM U SKCILTYTallMOHHO-TEXHUYE-
CKOH MOIIEpKKH ycTapeia M MPHIIia B HerogHOCTh. [1o
SKCHEPTHBIM olieHKaM [9], B kaHanax MepraHckoit goJu-
HBI TepsieTcs 10 50% Bombl, TipeqHa3HAYCHHOM Ha OPOILIEHNE.

ITocranoBka npodsaembl. [lenb paboOTh — OlleHKA BO3-
HUKILETo JeduumnTa BOAbl, paCXOAyeMOl Ha OpOoIllIeHUE B
depraHcKoii ToInHe, a TaKKe BKiIaaa pa3HbIX (haKTOPOB
€r0 BOZHMKHOBEHUSI, BKITIOYas U3MEHEHNE peXXrMa pabo-
Tbl TOKTOTYJIbCKOTO BOJOXPaHWIMUIIA, CTPYKTYPY ITOCEBOB
CO 3HAUYUTEILHOM J0JIeli TPeOOBaTEeIbHBIX K YBJIaXKHEHUIO
KYJIBTYp, UCTOPUYECKHN YHACIIeOBaHHBIC ITOBBIIIEHHEIE
HOPMEBI TIOJINBOB M HEYIOBIIETBOPUTEIIBHOE COCTOSTHHE
UPPUTALIMOHHBIX ceTeli. OCHOBHBIM KpUTEPUEM OLIEHKU
BKJIaJa 3THX (haKTOPOB CIYXWUT BeJIMYMHA IedUImTa
BOJbI, pacCUMTaHHAsl MO J0JE CEIbCKOXO3SIMCTBEHHBIX
yroauii, KOTOpble HeIOMoy4yaT BOJAy Ha OpOIlIeHHUE B Be-
TeTAllMOHHBIA TIEPUON TIPU pa3HBIX CIEHAPUSIX 3eMIle-
nob3oBaHus B MepraHckoil JoJuHe.

Marepuajibl ¥ MeTOAbl HcciaenoBanus. JIisi oLieHKU
BEJIMYMHEI BOTHOTO Ae(UIINTa B pa3HbIX paiioHax MDepraH-
CKOW JOJUHBI ObUTa pa3paboTaHa reouHbOpMallOHHas
cHUCTEMA C BJIEMEHTaMM KOMITbIOTepHOI Moaenu. MHrep-
¢etic TporpaMMBbI BHITIOJHEH B ruc-nporpamMmme ArcGIS —
ArcView, 6a3za gaHHbIX cpopmupoBaHa B Microsoft Office
Access, a pacueTtsl TpoBoauirch B Microsoft Office Excel.

Ha HavapbHOM 3Tare paboThl IeNTndpUpoBaId a3po-
KOCMWYECKNE CHMMKU Ha Tepputopuio PDepraHcKoi
noJiMHbI B TporpaMMe Arc-GIS Ha ocHOBE MYJIBTUCIIEKT-
panbHBIX CHMMKOB Landsat-7 c¢ paspemenuem 30 M u
naHHbix Google Earth. I[lpumeHeH MeTOn 3TaJIOHHOIO
nmemdpupoBanus. s Beeit Tepputopun MepraHckoit
JTOJIVTHEI BBIIEICHBI 3¢ MJIM TIOJ CEJTbCKOXO3SICTBEHHBIMU
KyJIbTypaMU (XJIOTIOK, 3¢PHOBBIE, (DypaxkKHEIE, TIJIOJOBEIE
JIEPEBbsI, PUC), CETNTCOHBIC 30HBI U 30HBI, TAC 3eMIICACIINEC
He BefeTcs (IYCTBIHHBIE U 3a00JTOYeHHEIE TEPPUTOPUH).

Ha ocHOBe MOJNy4eHHBIX IOAHHBIX B IpOrpaMMe
ArcGIS cospansl ciion “CenuredHble 30HbB”, “OCHOBHBIC
CeJIbCKOXO3SIMCTBEHHBIC KYJIBTYpHI”, “Heucrnob3yemblie
demuin” (Macirad 1:400 000). Crnoit “CenureOHble 30HbI”
BKJIIOYAaeT aTpuOyTUBHYIO HH(OpMALMIO O Ha3BaHUSIX

%

40
35_.00000""'a.00l-‘o.<1
.
30 e,
.
25 - ..l...ll..
20 2

15_.00-....‘n.-.o-.--o...

10 -

5 S

U U U T ! 1 1 1 1 1 !
& & '&%b COlICUICA \9@" S

Puc. 1. /lunamuika u3MeHeHUs TToceBoB (%) B DepraHcKoil moIMHE
B 1990—2000 rr.: / — xjomyaTHUK, 2 — 3epHOBbBIE, 3 — (ypaxkHbIe,
4 — caloBO-TUIONOBBIC KYJIBTYPHI, 11O [9]

KPYITHBIX HACEJIEHHBIX IMyHKTOB, B cJIoi “OCHOBHbIE CEJb-
CKOXO3SIMCTBEHHBIE KYJBTYphbl” (IOMUMO aTpUOYTUBHOM
uHGOpMaLIMU O TUMAaX MTOCEBOB) BKJIOUEHA (DYHKIIUS aB-
TOMATUYECKOTO MOACYETAa IUIOLIAAN OPOIIaeMbIX ITOJIUTO-
HOB-TIOJIEH.

Ha ocHoBe nmpocTpaHCTBEHHBIX JaHHBIX [1], oToOpa-
JKaIOIMX CeTh KaHaJIOB, peK M 03ep Y30ekucTaHa, Kup-
ru3uu 1 TaaKuKrcTaHa, MyJIbTUCIIEKTPaTbHBIX CHUMKOB
Landsat-7, uucdposoit Mmoaenu penbeca SRTM noctpoeHa
U OTOOpaKeHa CETb BOJAHBIX 0OBEKTOB, PACOJOKEHHBIX
B Tipenenax JoauHbl. C MCIOIb30BaHUEM JIMTEPATypPHBIX
WCTOYHUKOB [3, 9] BbIsIBIEHa uepapxuyeckasi CBSI3b Ka-
HaJIOB, B 0a3y JaHHBIX BBEACHBI UX OCHOBHBIE XapaKTe-
pUCTUKHU (Ha3BaHUE, CPETHUI pacxoll, MPOITyCKHasl CI0-
cobHocTh, KIT/, mMpoTsSKeHHOCTh, TUII pycia, ol BBOJA
B OKCILIyaTallnIo).

B pesynbrare BoiesieHBI 32 OPOCUTEIbHBIE CUCTEMBI
B DepraHcKoi TOJMHE: CUCTEMBI Ha TJIaBHBIX pekax Ha-
peiH, Kapamapesa u Celpaapbsi; MppUTallMOHHBIE CUCTEMBI
MEJIKUX PEK, CTEKalOIMX CO CKJIOHOB TOPHBIX XpEeOTOB
(ot HapsiHa 1o yacoBoii cTpenke: Maitnucaii, KapayH-
kypcait, Kyraprt, Tannbik, AKOypa, ApaBaH, Mcohapamcaii,
IMaxumapman, Cox, IaBuan, Ucdapa, IaBacaii, Pazakcaii,
Kaccancait, Hamanrancaii, Yaprakcaii); CHCTEMbBI OCHOB-
HBIX KaHAJIOB B IIEHTPAJbHON 4YacTu NoJuHbI (JIeBoOe-
pexHbiii, Hamanranckuii, CeBepHblii Pepranckuii, boib-
o AHIVXKaHCKUI KaHabl, OTXonsie oT p. HaphiH,
KaHaibl AnmkaHcait, [llaxpuxancait, KOxabIil @epran-
cknit — ot p. Kapamapes 1 kaHansl @pyHse, AxyHb6abae-
Ba — oT p. Chipaaphbsi), a TaKxke KaHaJIbl, TUTAIOLINECS OT
MaJIbIX BOJOXPAaHWJIUIL U HEOOJbIIUX TOpHBIX pek (Ko-
TopToJibcKuii, KokemoHcKuii, bobiiioit AINTCKUIA).

PanxupoBaHue Mojiel Mo UX MPUHAIJIEKHOCTU K
KaHaJlaM TIPOBOAMJIOCh Ha OCHOBe paboT mpoekTa “MH-
TErpUPOBAHHOE YIIpaBIeHNE BOTHBIMU pecypcamul B Dep-
raHckoi gonuHe” [6], B YCIIOBHMSIX HEZOCTATOYHOM WMH-
dopMallMi — B COOTBETCTBUU C pesibehOM TEPPUTOPUU.
11 KaXaoro KaHajia BbISIBJICHA TIOJBEILIEHHAsT OpolliaeMast
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Puc. 2. Ckpun-mot u3 ArcGIS, cioii “PacnpeneneHue Imoseii o KaHajiaMm”, ToKa3aH IIPUMeED BbIACICHUS MOJIUTOHOB ITOJIEi, “TIOABEIIEHHBIX” K
Bosnbiromy Aunmkanckomy KaHaiy. Lludpamu 1—22 0603HaueHbI MHAEKCHI, COOTBETCTBYIOLINE OUEPEIHOCTH MOJIMBa

TEpPUTOPHSI, a B €€ Mpeaeiax BblASIeHbl U TPOHYMEPO-
BaHBI TTOJIUTOHEI. [1OJTUTOHBI YITOPSIOYEeHBI U TIPOHYME-
pOBaHEI COTJIACHO OYepeny MoIuBa mmojieii. Bo BHMMaHue
MPUHUMAJIMCh TakKue (PaKTOPhI, KaK MOJOXEHNE OTHOCH -
TeJIbHO MaruCcTPaJIbHOTO KaHajla U HaJIuuKMe MOABOISIIIUX
KaHaJoB (apblKOB) K MoJMroHy. HauMmeHblnuit undpo-
BOI MHAEKC MPUCBAMBaJIA ITOJIUTOHAM Yy M3TOJOBbS Ka-
HaJIOB, a HaMOOJBIINI — ITOJMIOHAM B HIDKHEH 4acTu
KaHaja, OTIaJeHHBIM OT HETO.

3aTeM Ha OCHOBE KapThl 3eMJIETIOJIb30BaHUS U TIPU-
HSITBIX HOPM ITI0JIMBA Pa3HBIX KYJIBTYP PACCUYUTHIBAIIA He-
00XOIMMBIN 00BbEM BOIBI AjII TEPPUTOPUM, “TIOJBEIICH-
HOI” K KaxmoMy KaHally. Eciu mporyckaembiii 00beM
BOJIbI Uepe3 KaHal B KOHKPETHBI ol MEHbIIIe HeOOX0a1-
MOT0, TO Ae(DUILIUT BOABI IIOKA3BIBAJIN 110 BEJIMIMHE (IO0JIC)
IUIOLIAAM, KOTOPAasl HEJOIOIYYUT BJary Ipy YCJIOBUU €€
MOCJIeIOBATEILHOTO pacipeneeHus IO MOJUTOHaM B CUC-
teMme KaHana. Hammpumep, 3a 1998 1. cpemHmit pacxom BOIbI
B Bonbmom AHamkaHcKOM KaHaje coctaBua 34,2 m3/c
BMecto 49 M3/c B 2000 . Takum 06pa3oM, 3a paccMaTpuBae-
MBIl TIepro B KaHai rmocTynuiao 556 490 300 M3 Boxwl.
Bbruurasi moouepeqHoO B COOTBETCTBMM C HOMEpaMu T10-
JINTOHOB HEOOXOIMMOE KOJIMYECTBO BOIBI JUISI KAXKIOTO
MMOJIUTOHA M3 3TOro IOCTYMNAIOIIEr0 KOJWYECTBa BOIHI,
MOXHO BbIYUCIIUTD, KAKWE TTOJIUTOHBI OCTATUCh 6€3 BOIbI
B 1998 1. mo cpaBHeHwuto ¢ 2000 1.

B03MOXHOCTh MCITOIB30BaTh OCPEIHEHHBIE HOPMBI
IOJIMBa 3aBUCUT OT MPOCTPaHCTBEHHOI AuddepeHIIra-
LMK JTaHAIAapTHO-TIOYBEHHBIX YCJIoBU B PDepraHcKoi
nonuHe. Mictopust aHTponoreHHo# TpaHc(opMaliuy MoyB
B nonuHe HacuuTbiBaeT 80—90 jet. ITo MmHeHUIO A. Mac-
KyznoBa [2], opolliaeMoe 3eMiieAe/ne 3a TaKOM JJIUTeIbHbII
Mepuo/i MPUBEI0 K HUBEJIUPOBAHUIO UCXOAHBIX CBOMCTB
MOYB: BHICOKOTYMYCHBIE TIOUBBI (JIyrOBbI€ U OOJIOTHO-JTY-
rOBbI€) MOTEPSIIU TYMYC, @ MaJOTyMYyCOBbIe OOOTaTUJINCh

uM. TakuM oGpas3oM, B ycioBusix DepraHCcKoi JTOJTMHBI
MOJ, BJIMSIHUEM OPOIIEHMSI U MEJIUOpaluu MPOU3OIILI0
ocylleHre OOJIOTHBIX U 00JIOTHO-JTYTOBBIX TTOYB, MUCUE3IU
aBTOMOpPGHBIE U aBTOIMAPOMOP(HEBIC MOYBLEI U 00pa30-
BaJIMCh OpoIlllaeMble, TIaBHbIM 00pa3oM He3aCOJIEHHbIE
1 cJ1ab03acoJIeHHBIE, JIyTOBEIe ITOYBBI. HopMbI ImomBa
B IOJIMHE Pa3IMYaloTCs HE CTOJIBKO M3-3a UCXOIHBIX MOY-
BEHHBIX TUIIOB, CKOJIbKO M3-3a pa3HOM CTEIEeHU COBpE-
MEHHOI 3aCOJIEHHOCTH OpPOIIAeMbIX MOYB U YPOBHS 3a-
JieTaHUsI TPYHTOBBIX BOJI.

B urore HaMmM CO30aH MHOJMTOHAIBHBIN THUC-CIION
“PacnpeneiieHue moJjei mo KaHajaaM”’, TAe IJIs KaxA0ro
MOJUMIOHA ECTh aTPUOYTUBHASI UHDOPMAILIUS O TUIIE CEJlb-
CKOXO34MCTBEHHOM KYJBTYPBI, BBIPAIIMBAEMON B €TO
npeneiax, O ero MPUHALJIEXXHOCTUA K TOM WIM UHOU CETU
WPPUTAallMOHHBIX KaHajoB (puc. 2). Mg maabHEHMIINUX
pacyeToB K aTpuOyTUBHON WMHGbOpPMalMK CJIOsI B THUC-
MporpaMmMe MpUcoeaMHeHa TabInIIa BEIUUCIEHUS pacxoaa
BoJbI B iporpamme Excel Tak, 4To Mpu MI3BMEHEHUM KaKO-
ro-au0o mapamerpa B pacyeTHOI TalJIuIle COOTBETCTBY-
IollME 3HAUEHUST MEHSIIOTCS B aTpMOYTUBHON MHGbOpMay
0 TIOJINTOHAX U oToOpaxkarTcs B mHTepdetice ArcGIS.

TakuMm crocoboM ucciieqoBaHbl ABa IepUoaa: BO-
nepBbIX, 1998 1., Korma ObUT OCYIIECTBIEH MUHUMAJIbHBI
MOITYCK BOJIBI 32 BereTalimoHHbIe nepuoasl 1980—2000 rr.,
U, Bo-BTOphIX, 2000 I., XapaKTepuU3YIOIIUNACSI BETUINHOMN
MOITyCcKa, OIM3KOI K cpemHel MHoroyieTHeii. Ha atu rogsr
COCTaBJICHBI KapThI-CXeMbI pacIIpeiesieHUsI BOTHBIX pe-
cypcoB B Depranckoit gonuHe (maciutad 1:400 000) B
YCIOBUSIX (paKTUUECKUX 00BEMOB TTOTPEOeHUs BOJIbI Ha
OpOIIIEHUE U B YCIOBUSIX ONTUMM3AIIMU METOIOB OpOllie-
HUSI C TO3UIIMY 9KOHOMUY BOIHBIX PECYPCOB.

Pesynbsrarsl ucc/ienoBanuii U X o0cyxkaenne. Mojenb
MMOKAa3bIBAET, UYTO MPU IHEPTETUUYECKOM pexkuMe padbOThI
TOKTOTYJIbCKOTO BOAOXpaHWUJIUIA U CYIIECTBYIOIIEH
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CTPYKTYpE 3eMJIETIOIb30BaHMSI 3HAYNUTEIbHAs J0JIs1 00Opa-
OaThIBAEMBIX 3€MeNb JOJDKHA HAXOOUThCS B YCIIOBUSIX
XpOHUYECKOTO AeduLiuTa Boabl. Jos 3emMenb ¢ nehum-
TOM BOJBI B COBPEMEHHBIX YCJIOBMSIX B “CpelHMUi1” TOJ
cocrasisieT 13% (puc. 2).

ITo pacueTaM, B Kpu3ucHbBIM 1998 1. K Hayay BereTa-
LIMOHHOTO Teprojaa 00beM Boabl B TOKTOIYJIbLCKOM BOMIO-
XpaHUIUIIEe ObUT OJM30K K “MepTBOMY”’ YPOBHIO M3-3a
Ype3MEPHBIX MOMYCKOB B XOJOJAHbBIN CE30H, a 0JIs1 OpO-
1IaeMbIX 3eMeJIb, UCTIBITHIBAIOIINX HEAOCTATOK B BOJHBIX
pecypcax, coctaBwia 17% (puc. 3). JepunuTHbIe paiio-
HBI PacIoNIOXKeHBI B ceBepHOi yacTu MepraHckoii, AH-
IVKAHCKOM M 10XHOM yactu HamaHraHckoit oGjacteit
Y36ekucrana, a Takke B Cornuiickoii obaacty TamKuKm-
craHa. B aTy Kareroputo ronanarT MeXaIblpHbIe PaBHU-
HbI IOrPAaHUYHBIX TEPPUTOPUI HA FOTO-BOCTOKE MOJUHBI,
a Takxke 3emiu Jxkananabaackoit o6inactu (Kuprusus).

Mogenb MO3BOJSIET ONMPEASIUTh Ae(PULINAT BOALI MpU
MPUMEHEHUN HanboJiee ONTUMAaJIbHBIX HOPM MoJinBa [8]
C OHOBpPEMEHHBIM YMEHbBIIIEHUEM TTOTEPh BOJBI B KAHAJIAX
(puc. 4). YeenuueHue 3¢(GEeKTUBHOCTA BOAONOTPEOICHUS
Ha XO3SMCTBEHHOM YPOBHE — JICMCTBEHHBI MEXaHU3M
peryIupoBaHus CIIpoca Ha Booy U oO0beMa ee moTpedJie-
HUS B YCJIOBUSIX OTPAaHMYEHHOCTH BOIHBIX PECYPCOB.
[Tpu cobmoaeHMU PEKOMEHIOBAHHBIX HOPM OPOIICHUS
U MOAEPHU3ALMA OPOCUTENBHOM cructeMbl MepraHckoit
JIOJIMHBI TTOTEHLIMANbHAS SKOHOMMUSI BOAHBIX PECYPCOB’
coctaBuT 36% (BMecto 10,1 kM? Boabl GyaeT MCIOIB30-
BaHO 6,7 KM3), a OIS 3eMeJIb C HEOCTATKOM BOJHBIX Pe-
CypCcOB CHU3UTCA B “cpenHuii” rox ¢ 13 1o 6%.

PerynupoBaTh cipoc Ha BOIY MOXKHO TaKKe IMPU 13-
MEHEHWU CTPYKTYpbl moceBOB. [l BbIOOpa Hamboliee
ONTUMAJIEHOM CTPYKTYpHI TTOCEBOB pa3paboTaHbI CIieHA-

pUM, YYWTHIBAIOIINE pPa3HBIC COOTHOIICHMWS OCHOBHBIX
BBIpaIIMBaeMbIX KyabTyp B Depranckoii noiauHe. B mmep-
BBIX JIByX CLICHAPUSIX MCITOJI30BAaHbI JaHHBIE O CTPYKTYpE
noceBoB Ha 2000 (A) u 1980 (b) rr., mpu KOTOPBIX Ccpea-
HHUE BEIMYWHBI BOMOIOTPEOJICHUS COCTaBISIIOT 4506 m
4836 M?/ra cooTBeTCTBEHHO. B 4MCTO TMMOTETHYECKOM
cuieHapuu B paccMaTpuBaizach BO3MOXHOCTb YMEHBIIHTh
BOAOMOTPEOCHNE 0 MAaKCHMAaJlbHO HU3KOTO YPOBHSI
(1200 m3/ra) 3a cueT BbIBEIEHMS BCEX CETLCKOXO3AMCTBEH-
HBIX 3eMeJib U3 000pOTa, 3a UCKIIOYCHUEM 3eMeJIb IO
BUHOTPAaTHUKAMU, CalaMU 1 TIPUyCcaieOHBIMI YIaCTKAMM.
B cuenapuu I' mpenrmonarancst BEIBOI U3 CETbCKOXO3SIH-
CTBEHHOTO 000OpoOTa 3eMeNlb oM KyJIbTYpaMu, TpeboBa-
TeJTbHBIMA K TOJIUBAM, — XJIOITYATHUKOM WM KYKYpy30ii.
B cueHapuu J1 JOTIOHUTENEHO K YCIOBUSIM TPEIbIIYILIETO
CIleHapusI B 2 pa3a COKpallaJNCh IMOCEBBI MIICHUIIBI, B
pesyibTaTe Yero M3 CeIbCKOXO3SUMCTBEHHOTO 000poTa
BbIBoaMIOCh 30% 3eMenb, a OTpebIeHe BOIBI COKpa-
manoch 10 4140 m3/ra.

[MpoaHamu3npoBaB pe3yIbTaThl pa3pabOTaHHBIX CIIe-
HapueB (TabnuIa), MOXHO CIENaTh BBIBOI, YTO C TTO3UIINN
YMEHBIIEHNUST 00beMOB TTOTPeOJICHUS BOABI HA OPOIICHME
3a 20 net, HaunHas ¢ 1980 1., Haubosee onmTUMaTbHAs
CTpyKTypa moceBoB Obuta gocturyra B 2000 r. MHTeH-
CHBHOE OCBOCHHE M PACIINPEHHUE CETbCKOXO3IMCTBEHHBIX
3eMelTb ¢ TIPUOPUTETHBIMU 3aadaMM — CHadalla yYBeTH-
YeHUsT pocTa 00beMa IMPOM3BOACTBA XJIOMYAaTHIKA Ha 9KC-
noptT B 1980—1990 rr., a 3aTeM BHYTPEHHETO IIPOIOBOJIb-
cTBeHHOTO camoobectieueHus B 1990—2000 rr. — npuBenu
K YBEJIMYEHUIO MOTEHIIMATbHBIX PUCKOB BOBHUKHOBEHMUST
IeduLTa BOTHBIX pECYPCOB B LICHTPABHBIX ITyCTHIHHBIX
paifoHax ¥ 3eMJISIX TTepru(epUIMHBIX MPEATOPHBIX TeppH-
TOpUii, HEOIarOMPUSITHBIX I OCBOSHUS. Takue 3emMim

Pacyer noreHuuaibHOii BogoodecnedeHHOCTH 3eMelb (%) DepraHcKoii 10IHHbI

CueHapuii A Cuenapuii b Cuenapuii B Cuenapuii I’ Cuenapuii [T
DepraHcKast OTMHA

1 2 1 2 1 2 1 2 1 2
V30ekckasi 4acTh 97,30 2,70 96,28 3,72 98,83 1,17 97,30 2,70 98,60 1,40
Kuprusckas 4yactb 92,42 7,58 92,42 7,58 100,0 0,00 92,42 7,58 96,04 3,96
Tamkukckas 9acTh 73,23 26,77 73,23 26,77 73,23 26,77 73,23 26,77 73,23 26,77
O6mact
HamanraHckast 92,28 7,72 91,12 8,88 96,04 3,96 92,28 7,72 95,71 4,29
AHmKaHCKast 100,0 0,00 100,0 0,00 100,0 0,00 100,0 0,00 100,0 0,00
®epraHckast 98,94 1,06 97,21 2,79 100,0 0,00 98,94 1,06 99,67 0,33
Jxananabanckast 80,58 19,42 80,58 19,42 100,0 0,00 80,58 19,42 89,87 10,13
Omuckast 100,0 0,00 100,0 0,00 100,0 0,00 100,0 0,00 100,0 0,00
Coraniickas 73,23 26,77 73,23 26,77 73,23 26,77 73,23 26,77 73,23 26,77

IMpumevanue: | — 3emyn, MOTEHIMATBHO OOECTIEUCHHBIE BOJO; 2 — 3eMJIM C TOTEHIIMATBHEIM PUCKOM BO3HMKHOBEHMS neduinTa Bo-

JTHBIX PECYPCOB.

3 D10 MaKcUMasbHas OLEHKA, HEKOTOPbIE SKCIIEPThI CYMTAIOT, YTO BO3MOXHAS SKOHOMUS COCTaBIIsAeT He Gonee 25% [8].
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001a1aI0T XPOHUYECKUM Je(PULIMTOM IIPUPOIHBIX BOJHBIX
PECypcoB, ¢ Te03KOJIOTUUECKUX TTO3UIINIT Hanbosiee mpa-
BUJIEH ITIOJIHBIM BBIBOJA, MUX M3 CEJILCKOXO3SIMCTBEHHOTO
oboporTa.

BoiBobI:

— Mpu coxpaHeHUr paboThl TOKTOrYJbCKOIO BOJO-
XpaHWIMIIA B 9HEPIeTUYECKOM pPeXMMe Ie(UIIAT BOIHBIX
pecypcoB B DepraHcKoi noJiMHe Hen30exkeH. 111 onTu-
MU3alMUA pACIIPENETICHUS BOIHBIX PECYPCOB U UX PeEry-
JIMPOBaHMs HEOOXOAMMO IIOBBIIICHUE 3(MEPEKTUBHOCTU
MEXTOCYIapCTBEHHBIX MEXaHU3MOB YIIPaBICHUS PEUHBIM
CTOKOM bacceiiHa p. Celpaapbs, B IIEPBYIO O4epeab pery-
JIMpOBaHME CE30HHOTO UM MHOTOJIeTHEero copoca TokTo-
TYJIBCKOTO ¥ AHIMKAHCKOTO BOMOXPAHWJIUIL C Y4ETOM
WHTEPECOB KaK Y30eKkucTaHa, Tak U1 Kuprusuu, a tTakxke
BOCCTaHOBJIEHUE PabO0Thl TOKTOTYJIbCKOTO BOJOXPaHUIM-
IIIa B OPOCUTEITBHOM PeKNME;
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A.D. Nikanorova, N.M. Dronin

EVALUATION OF WATER DEFICIT ON IRRIGATED LANDS IN THE FERGANA VALLEY
RELATIVE TO THE CHANGES IN THE TOKTOGUL WATER RESERVOIR OPERATING
REGIME

Water deficit in the Fergana Valley was estimated for a number of scenarios basing on GIS with the
elements of computer modeling. The scenarios account for water input during the vegetation period and
water consumption for agriculture in a medium year (2000), a bad year (1998) and under the
optimization of irrigation rates. Areas with the deficit of water resources were identified in the Fergana
Valley. The dependence of water deficit on the Toktogul water reservoir operating regime, as well as the
inherited land use structure with excessive quotas of water consumption for irrigation is discussed.

Key words: modeling, water deficit, operating regime, Toktogul water reservoir.



