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Bona sBnsiercs kimoueBsiM (hakTopom Onaromonyuuns crpad LlenTpansnoit Azun. Hacenenue
LentpanbHoii A3um pacTeT, a KOJUYECTBO BOJBI M OpoIlaeMas 3eMJIs OCTAIOTCA TOYTH
HEM3MEHHBIMH. YCIIOBHSI JKU3HU JIIOJEH, Oyayliee pa3BUTHE PETHOHA BO MHOTOM OINpEAEISeTCS
HaJIMYUEM YUCTOU ITUTHEBOU BOJIBI.

OddexTuBHO M pacHpeAeNsSIOTCSs TPAHCTPAHUYHBIE BOABI MEXKIY COINPSHKCHHBIMU
pecniyonukamu? [IpupogHas HepaBHOMEPHOCTh DPACHpPENENICHUs] BOJHBIX PECYPCOB B pPErHOHE
MPUBOJIUT K NPSAMBIM IPOTUBOMNOJOXKHBIM TOAXOJaM B OTHOLIEHUH PEKMMa HCIIOJIb30BAHUS
THUIPOTEXHUYECKHUX COOPYKEHH, BO3JBUTHYTHIX B BEPXOBBSIX AMYyJapbu.

Lenbto nuccnenoBaHus SABISETCS BBISIBICHHE HOBBIX METOJIOB A(P(PEKTUBHOTO HCIIOIB30BaHHS
BOJIHBIX PECYPCOB peKH AMyIaphsi.

J1s nocTrKeHHs! TOCTaBICHHOM 11eNTi He0OXO0AMMO BBITIOJTHEHHE CIeAYIOUINX 3aa4:

- CO3/1aTh €MHYIO0 CUCTEMAaTU3UPOBAHHYIO HKOJIOr0-3KOHOMHUYECKYI0 06a3y NaHHBIX C yU4ETOM
BCEX U3MEHEHH B HCCIIEyEMOM PETUOHE;

- BHEJIpUTH 3((HEKTUBHYIO CUCTEMY MOHUTOPUHTA 0 YUYETy U3MEHEHHI BOJHBIX PECYPCOB C
nomouipio nporpammel ArcGIS.

1 XapakTepucTHKa 3K0JI0r0-3KOHOMUYECKUX TAaHHBIX TEPPUTOPUH OacceriHa

COpoc peunoro ctoka u3 Manoro Apana B bonbiioil Apan M yMEHbIIEHHE MOCTYIICHUS
BOJBI TIOCTaBHJIM JENIbTy PEKH AMyJapbs Ha TpaHU THOETH DKOJOTUYECKUX KOMILUIEKCOB U
YXYIIIAIN COLMATbHO-3KOHOMUYECKOE MOJIOKEHUE HACEIICHUSL.

Pa3zpaboTka MepomnpHsTHH, KacaroIlUXCs YCOBEPIICHCTBOBAHHMS  CHCTEMBl MOHHTOPHHIA
THIPOIKOJIOTHYECKOTO COCTOSIHUSL C II€JIbI0 BOCCTAHOBIIEHUSI W O3/J0POBJIEHUS TEPPUTOPHIA
[Ipuapanbs U nenbThl peKu AMyZapbs SBISETCS KIOYEBBIM (PAaKTOPOM B BOMpPOCAX YIMpPaBICHUS
BOJIHBIMH PECypCaMH.

HeoOxoaumo co3gaHue 3K0JI0T0-3KOHOMHYECKOTO IIEHTPa, C IeJIbI0 OUUCTKU TEPPUTOPUN U
nocneayomero ooMena omnbitoM crpad LlenTpanshoit Asun. Kpome Toro, HeoOXoammo co3narth
yclnoBHUA JUIs OHMOBOCCTAHOBIICHHMSI PErMoHa  C TOMOIIbI0 MHKPOOPTraHM3MOB, CHOCOOHBIE
JeTpaaupoBaTh a0MOTCHHBIC 3arps3HEHHS. DHIOTEHHAs MUKpPO(IIopa MOXKET ObITh CTUMYJUPOBaHA
TaKUMHU CIIOCO0aMU, Kak oOecriedeHre MUTATEIbHBIMU COCTUHEHUSIMHU, HHTEHCU(UKALIUS adpariu
MIOYBBI, IOCTATOYHBIN MOJIMB U IPYTUMHU arpOTEXHUYECKUMU PUEMaMHU.

B mponecce ananmusza nurepaTypbl ObUla paccCMOTpEHa THAPOJOTHYECKass SKOJIOTHs U €€
3a/1a4¥, HEOOXOAUMOCTh yuéTa XMMHUYECKOI0 COCTaBa BOJBI MIPH €€ UCIIOIb30BaHUH, KOJJIEKTOPHO-
JpEeHaXHbIE BOJIBI OpPOIIAEMOIl TEPPUTOPHUH, MpodiemMa ApaabCKOTO MOPSI U COCTOSIHUE MECTHBIX
BOJIOEMOB, COCTOSIHAE IUTHEBOW BOABI BHYTPH PETHOHA, BO3MOXHOCTH Hcmonb3oBanus [MC-
TEXHOJOTHM TpHU pEelIeHUH THUIPOIKOJIOTMUECKHUX 3a/lad, a TaKKe MEpPCHEeKTUBBl MOBBIIICHUS
MIPUPOJTHOTO U COITUAITBHO-3KOHOMUYECKOT'O COCTOSHUS A€TbThI peku Amynapbs [1].

K cuactbio, rocynmapctBa LleHTpanbHOM A3uM JOTOBOPWIIMCH OPraHU30BAaTh COBMECTHOE
WCIIOJIb30BaHNE BOJIbI IO MPHUHIMILY, YTO BCE BOJHBIE pecypchl OacceliHa ApanabCKOro Mops
SIBIIAIOTCST OOIIUMHU M JOJDKHBI PaclpeleNiaTbCcs MEXIy CTpaHaMH Ha OCHOBE COTJIACOBAaHHOM
MOJUTUKH. ITO OCOOCHHO BAYKHO, YUHUTHIBast, YT0 AMyAaphs 1 CoIpapbs HE CMOXKET 00ecTeYnBaTh
naxe 70% cpeaHerogoBoil moTpeOHOCTH Ha Boay. [laHHas cuTyanusi, HECOMHEHHO, YCIIOXKHSIET
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OpraHMU3aIMI0 COBMECTHBIX padOT MO PeUIeHUI0 MPOOIeM parMOHaILHOTO UCIOIB30BaHUS BOJIHBIX
pecypcos [2].

Jlenbra AMyaapbu 3aHUMaeT OOJbIIyIO Muomanb - 44 teic. kKM% [[nmuna 1415 kM, muiomans
Oacceitna 309 toeic. kM?. CTOK pekn AMyJapbd B CPETHEM COCTABISIET 78 KM?/TOJ, MaKCUMaJIbHBIC
pacxo/bl BOJIbI HAOMIOAAIOTCS B MIOJIE-aBI'yCcTe, MUHIUMAaIIbHBIE B IekaOpe-MapTe. Pacxobsl B cTBOpe
1mocTa peku u3MeHstores B mpenenax ot 480 m*/c mo 9180 m3/c. BHyTpuromoBoe pacrpenencHue
cToka AMyJapbu He 00€CleYMBAEeT B COBPEMEHHBIX YCIOBHSIX rapaHTHUPOBAHHON BOJONOAAYU HA
opoleHre. ManoBope HaCTynaeT uepe3 Kaxabie 4-5 1et, MHOTOBOJIHbIE MEpHoIbl uepe3 6-10 ser.
XapakTepHbl 3aTsSKHbIE MEPUOAbl MAJIOBOIHBIX JIET MPOAOIIKUTEIBHOCTBIO 5-6 JIET, UTO BBI3BIBAET
3HAYMUTEINIbHBIE OCIIOKHEHUS B BOJ000OECTICYCHUH TOCyAapCTB [3].

Takum o00pazoM, HEOOXOIUMO CO37aTh SKOJOTUYECKHH MOHHTOPHUHT OOBEKTOB, KOTOPBII
HaXOJUTCs B JeNbTe peku AMyaapbs. [l co3nanus 3Toi cucTeMbl HEOOXOAMMO MPOBEICHUE Psiia
MEpOIPUATUM TAKUX KaK:

- YCOBEpLICHCTBOBAHUE CUCTEMBI IIPOrHO3UpOBaHMs cTOKa pek LleHTpanbHO — A3uaTckoro
peruoHa Kak MEpPBHYHOTO Mepa MPOTHO3HPOBAHUS 3aCyXH, OCOOCHHO MpH JePUIIUTE BOJHBIX
pecypcos;

- pa3paboTka cHCTeMbl HAOIIOACHMH C MCIOJIb30BAaHUEM CIyTHUKOBOW HWH(pOpMaluu 3a
COCTOSTHUEM PEKU AMYAapbs;

- pa3BHUTHE CETH HAOIIOAATETHHBIX CTAHIIUN U TIOCTOB B OacceiiHe peku AMYyAaphs;

- BKJIIOYEHHE B CHUCTEMY HAOJIIOJIEHUIN MapaMeTpoB, XapaKTEPU3YIOUIMX OIyCTHIHUBAHUE
TEPPUTOPUI;

- pa3paboTKa HOBBIX METOAOJIOTHH, TO3BOJAIOIMINX HACHTU(PUIMPOBATL MPOIECCHI
Jerpajaliiy 3eMellb C UCTIOIb30BAHUEM IUCTAHIIMOHHBIX METOJ0B 30HAUPOBAHMS;

VYka3aHHblE MHHOBALIMOHHBIE METOJbl U OpPraHU30BaHHbIE CHCTEMBI JalOT BO3MOXHOCTHU
MOJTy4E€HUS HOBBIX SKOJIOT0-d)KOHOMUYECKUX TaHHBIX, KOTOPHIE XapaKTepPU3yIOT HOBbIE U3MEHEHUS
MPOUCXOASAIINX B peku AMyaapbsi. Kpome 3Toro, 1e5ibio MporHo3upOBaHus SBIISIETCS, YMEHBIIICHUE
nedunnta Boau 1 3(pPEeKTUBHOE NCTIOIB30BAHNE PECYPCOB PEKH AMYIaphs.

2 TlpoBenenne rTHAPOIKOIOTHIECKOTO MOHUTOPUHTA OacceiiHa peku AMyaapbs

PesynpTaThl MareMaTH4ecKOro MOJEIHPOBAHHS CTANH 3JIEMEHTOM MeXaHW3Ma MOIACPKKU
NPUHATUS PEUICHWH, OHW JOJDKHBI Jerko mepexaBatbesi B [MIC. U, Haobopor, HEOOXOIUMBIE
nanubie 3 [MIC (Hanpumep, KOJMYECTBO 3arps3HSIONIMX BEIMIECTB, (JopMa pycina peKd, OTMETKH
MOBEPXHOCTH 3€MJIM, THUAPOTEOJIOTMYECKUe JaHHble M T.I.) JOJDKHBI PAaclo3HABaThCA W
UMIIOPTUPOBATHCS MOJENMPYIOIIEH CUCTEMOM JUIsl HCIIOJIb30BaHMA B pacderax. Kpome storo,
BAKHBIM MOMEHTOM SIBJISIETCSI TO, YTO MaTeMaTUYECKUE MOJENU I BOAHBIX OOBEKTOB JIOJIKHBI
pa3pabaTeiBaThcsi MpodecCHOHATaMH: THUIPOJIOTaMH, TUAPOTEOJIOraMH M TUIPOTEXHUKAMH, a
npodeccuonansusle ['UC — npodeccuonanamu ot ['MC-texnonoruii. Korna yaaercss KOppeKTHO
yBSI3aTh C XOpoIIeld MaTeMaTiuaeckoit mozaenbio I UC, MOKHO TOCTHYh MaKCHUMaTBHOTO 3¢ dekra ot
pe3yIbTaTOB MOJEIMPOBaHUS U pacimpuTh dddextuBHy0 00nacTh npumeHenus [ IC. B nannoi
Hay4HOU paboTe mpeacTaBieH OonbIT padoThl o co3aanuto ' C mis naopMaMoHHON| MOAEPKKH
MIPUHSITHSI YKOJIOTUYECKU 3HAYUMBIX PEIICHUN Ha ypOBHE OacceiiHa peku AMyaapbs (HU30BbS PEKH
— tepputopus Kapakanmnakcrane u CypxaHgapbHHCKasi 00J1aCTh, BKITIOUYAIOIIAst B ceOsl HEOOIbITYIO
gactb peku CypxaHmapbs). B co3gaHHON KapTe SKOJOTMYECKOTO0 MOHHUTOpPHHra OacceiiHa
Apanbckoro Mopsi ObUIM HpPEICTaBICHBI THMApoXuMUYeckne aanHele 3a 1980—2010 rr., B aByX
¢dbopmax, B BHIIE IUATPaAMM WM TAOJHII, TJI€ MOKHO ITOJyYUTh PE3yJIbTAThl, HAKUMAasK «MBIIIKOI»
KOMITbIOTEpa Ha MyHKT HaOmoneHus. Ha pucynke 1 mokazan mnpumep nupPOBOH KapThl
TUAPOIKOIOTHYECKOTO MOHUTOPUHTA [4].

Ha ocHoBaHMM TOy4YEHHBIX NAQHHBIX MPOIIEIINX JIECATHUIETUH, C TOMOIIbIO MPOrpaMMbl
I'C, mpoBoauTcs 00pabOTKa THUAPOJOTHUECKHX XapaKTEPUCTHK PEKH AMyHnapbs W CO3JdaHHUE
HarJITHOM MOJIETH JaHHBIX 3a ONpeAeNCHHBIA Nmepuo BpeMeHu. JlaHHas Moaenb OyIeT sIBISThCS
OCHOBOI1 MPOTrHO3UpPOBaHUs cienyromux 5-10 ner. OTIHYuTeNbHON 0COOCHHOCTHIO TaHHOM MO
SBJISIETCS OTHOCUTENBHO HeOOobIIast BepOSTHOCTh B 10-15% OTKIIOHEHHSI OT MPOTHO3A.
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Pucynok 1 — [ludposas ruaposkonornyeckas kapra Y3oekucrana [5]

Ha xkapre ruaposKolorn4eckoro MOHMTOpMHIa OacceifHa Apanbckoro Mops B ¢opme
THECTOTPaMM TIOKa3aHbI 29 CTBOPOB, BBHIOPAHHBIX KaK OCHOBHBIC ITYHKTHI, 110 KOTOPBIM MOKHO
OOHApyXUTh HETaTUBHbIE TEHAEHIMM IO KadecTBY BoJ Y30ekucrtaHa. CrenuaiucTsl
MPUPOJOOXPAHHBIX OpraHW3alMid IO JaHHBIM IapaMeTpaM MOTYT TIIOJIYYUTh ONEPATHBHYIO
MHGOPMALIHIO IO THAPOIKOJIOTMYECKONW CUTYaIlMM B CTPaHe, a MPU UCIOJIb30BaHUN CTATUCTUYECKUX
porpaMM — TIPOTHO3BI MO KAueCTBY BOJBI, YTO JTAET BO3MOXKHOCTH ONPEACTHUTH JTa)Ke CTETICHb
3aconenust nmouB. OObenuHeHHble B onHy cuctemy ¢ [MC-undopmanueir mo skocucteMaM Hu
OMOIIEHO3aM, COIUAIbHO-I)KOHOMHUYECKUM, MEIUKOTUTHEHUYECKAM W JIPYTMM IIOKa3aTellsiM, OHU
MO3BOJIMT CO3/1aTh B Oy IyIIEeM NEepCIEeKTUBE MOAEIN MEIHOPATUBHBIX CUCTEM [5].

ba3oBbIM 371€EMEHTOM MOHHUTOPHHTA CIYKUT Teorpaduueckas WHPOPMAIMOHHAS CHCTEMa
(T'UC), obbeaunsomas 6a3y 3MIEKTPOHHBIX KapT, HPOrpaMMHOE OO0ecledeHue U MOJeNn
Kaprorpaduaeckoii 00paboTKH HHPOPMAITIH, BKITFOYAS:

- HaOMoIeH!s 3a TMOrooH (3acyXxoil, 3aMOpo3KaMu, 3KCTPEMAIbHBIMU THAPOTEPMUYECKUMHU
YCIIOBUSIMH), OCYIIECTBIISICMBIC THIPOMETEOPOIOTUICCKON CITYKOOM;

- HaOJIIO/IEHUs 32 COCTOSIHUEM 3€MENIbHBIX PECYPCOB: TTOYBEHHOTO TIOKPOBA, PACTUTENHLHOCTH,
KHUBOTHOTO MHpA M SKOCHUCTEM Pa3HOTO YPOBHS;

- y4eT 3eMeJlb CEIbCKOX03IHCTBEHHOI0 Ha3HaueHHUs (TallHM, MacTOMIA, CEHOKOCHI), 3eMellb
necHoro (OoHIA, TMPOMBIIIICHHOCTH, B TOM YHCJE Pa3pabOTKH HEIp W BOCHHOIPOMBIIIICHHOTO
KOMIUIEKCA, 3€Mellb OXPaHHBIX 30H U 3allOBEIHUKOB, 3aKAa3HUKOB, HALIMOHAJIBHBIX IapKOB,
MIPUPOIHO-PEKPEALITOHHBIX YUacTKOB [5].
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Pucynok 2— lugposas Mozens pacnonokeHus TuaponocTa [6]

CnexxeHue 3a JUHAMUKON IUIOMIAJIEH 3aCHEKEHHOCTH OacceHOB PEeK B 3MMHE-BECEHHUN
MEPUOJI U BBICOTOW CE30HHOW CHETOBOM I'PAHUIIBI, BMECTE C JAHHBIMH HA3€MHBIX METEOCTAHIUHN U C
MOMOIIBI0 MAaTEMaTHYECKUX MoJienei (popMHpOBaHUS CHEKHOTO MOKPOBA, MO3BOJIUT 00Jiee TOUHO
OTIPE/ICIIATh CHETOHAKOIUICHHE B ropax Mo OOJBIIOMY YHCITy OacCeifHOB M JaBaTh 0OJee TOYHBIC
3a0J1aroBpeMeHHbIE PEAYPEXKACHUSI 00 0XKUIAEMOM HU3KOH BOJHOCTH peku AMynapbs [7].

PazpaboTka ¥ aBTOMAaTHM3aIMsi CHUCTEMBI PACTPENEICHUS BOABI BHYTPH COMPSKEHHBIX
TOCYyAapCTB JAaeT BO3MOXKHOCTh ONTHUMAIIBHOTO HCIIOJIB30BAHMS BOJHBIX pecypcoB OacceiiHa pekH
Amynappsi. C TOMOIIBIO JaHHOW TMPOTpaMMbl  HMEETCS BO3MOXHOCTh IPOTHO3UPOBAHMS
MaJIOBOJHBIX CE30HOB.

3akIrouyeHne

BHeapenne MOHUTOPUHTOBOM CHCTEMBI TO3BOJISIET OMPEACIUTH COCTOSHHE JEIbThl PEKU
AMypaapes AJid CO3AaHUS THAPOIKOJIOTHYECKON 0a3bl JaHHBIX ISl Bcel neHTpaimbHOM Asuu. [lo
pe3yibTaTaM MOHHUTOPWHTA MOKHO CYJIUTh HE TOJILKO CTEIEHb 3arps3HEHUS] OKPY>KAIOIIEH Cpebl,
HO ¥ OLICHUTh XapaKTep UCIOJIb30BAaHUSI BOJHBIX PECYPCOB PEKU AMyJapbsi.

s obecriedeHHs] yCTOWYMBOCTA PAOOTHI CHCTEMBl MOHUTOPHHTA BOJHBIX PECYPCOB,
HeoOxonuMo BHenpeHue mnporpammbl ArcGIS, ¢ moMombi0 KOTOPOW MOSIBUTCS BO3MOXKHOCTD
MPOTHO3UPOBAHUSA U BEJICHUSI KOHTPOJISI 32 M3MEHEHHEM CTOKa pEeKHu AMyHapbs, YTO SBISETCS
KIIFOUEBBIM (PAKTOPOM SKOHOMHH U PAIIMOHAIBHOTO UCTIOJIb30BAHUE BOJIBI.

B nanHoe BpeMsi MeXaHU3M pacIpeesICHHs] BOJHBIX PECYPCOB PEKH MEXKY COIMpPEACIIbHBIMU
TrOCyAapCTBAaMU SIBISIETCS HEYCOBEPIIEHCTBEHHBIM U TpeOyeT [opabOTKM U  BHEIPEHHE
WHHOBAIIMOHHBIX TEXHOJIOTHI B BUIE MHBECTULIUN. /laHHBIE HOBOBBEJCHHS TO3BOJIST YNPOCTUTH
CHUCTEMY pacCIpelelIeHHs] PECypCoOB Ha TOCYJAapCTBEHHOM M MEXKIOCYJapCTBEHHOM YpPOBHE B
yCIIOBUSAX BOMHOTO Aedummrta. [IpakTudecku HE BEIYTCS MOHUTOPUHTOBBIE paOOTHI B HEKOTOPBIX
palioHax ACNBTHl PEeKH AMyJaphsi, MO3BOJISIONINE OIPEICICHUS COCTOSHUS BOJIBI, KadyecTBa W

36



KOJIMYECTBA 110 KOTOPBIM MOTYT OBIT OTPE/ICICHBI 3arachkl peKu AMynapbst Ha OyIyIIHe TOJbI, YTO
1o3BoJsieT 6osee 3PpPEKTUBHO U PALMOHAIBHO UCIOJIB30BATh BOJHBIE PECYpPChl peKu AMyAapbs U
YJIyYIIUT COCTOSIHUS paclpeiesieHusl BOJIH.

JINTEPATYPA

1. Kypb6an6aes E., AptbikoB O., Kyp6aunbaeB C. MHTerpupoBaHHOE yNpaBi€HHUE BOJHBIMU
pecypcamu B jnenbTe peku Amymapeu. — Tamkent: Global water partnership Central Asia and
Caucasus, 2010 — 57 c.

2. Hacpymua A. Bb. Meronuka THIPOIKOJIOTHYECKOTO MOHHUTOPUHTA TIPH CO3JaHHU
MH(POPMALMOHHBIX OJIOKOB CHUCTEMBI MOJCPKKH PEIIEHUM Ul yIpaBleHUs BOJHBIMU pecypcaMu
Oacceitna pexku Amynapeu. — K 80-neturo CAHUNPU umenn XKXypuna B.J[. 1925-2005: TamrkeHr:
VYxurysuu, 2006. — C. 334-341.

3. Bunorpanos b.B., IlonoB B.A. BeposITHOCTHBIN MPOTHO3 AMHAMUKH SKOCUCTEM JENbThI
Awmynapsu.//I'eorpadus u npupossie pecypebl.- N 3.- C. 38-45.

4. Matthies M., Malchow H., Kriz J. Integrative Systems Approaches to Natural and Social
Dynamics. — Berlin: Springer, 2001. — P. 249-261.

5. Hacpynun A., YemOapucoB O, Jlechuk T. OneIT MCHOJB30BaHUS METOIUKH
T'HJIPO’KOJIOTMYECKOr0 MOHUTOPHUHIA KadyecTBa BOJ pek Y30ekucrtaHa ¢ ucnoib3zoBanueM [MC-
TEXHOJIOTHH// Dkonorndecknuii BecTHUK ['ockommpupoer. — 2007. — Ne 8. — C. 21-23.

6. IIporpamma Bepcust ArcGIS10.2.1 npousBoaurens komnanus Esri 2013 rox

7. YUembapucos 2.1., XoxamypatoBa P.T. [Ipuknannas sxonorus (Ha npumepe PecnyOnuku
Kapaxkannakcran). — Hykyc: bunum, 2012. — C. 21 —32.

37



