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Annotation: In this paper, information on the creation of a mathematical model of water
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Beenenne: B pesynbrarte r100aqpHOr0 M3MEHEHUS KJIMMaTa B MUPE IPOUCXOIAT U3MEHEHUS BO BCEX
reocucTeMax, MOBBILIEHHE YPOBHS MUPOBOTO OKE€aHa, TasHUE JIb/I0B U BEUHOW MEp3JIOThI, YBEITMUEHNE
HEPABHOMEPHOCTHU BBINAJEHUS OCAJKOB, U3MEHEHUE PEKMMa PEYHOrO0 CTOKA U JPYTHE W3MEHEHHS,
CBSI3aHHBIE C HEYCTOMYMBOCTHIO Kaumata. [To nnpopmannn MexayHapogHOUM MPOJOBOILCTBEHHONH U
cenbcKoxo3siicTBeHHoN opranuzanuu (PAO), MexayHapoIHOTO MHCTUTYTa OKpY’Karollel cpelbl U
pa3BuTus U MHCTUTYTa MUPOBBIX pecypcoB, okoyio 30% opolaeMbIX IJIOMAed B MUPE COCTABIISIFOT
36MJIM C Pa3HOM CTENEHBIO 3aCOJEHHUS. B OCHOBHOM OHM pacHpOCTPaHEHBbI B CYXMX (3aCyLUIMBBIX)
peruonax (Kurait, Unaus, Mekcuka, Ilakuctan, CILIA, ABctpanus u ap.). B mupe nacuutsiBaercs 1
500 MITH ra 3acylnuIMBBIX 3eMeNb U 932 MITH ra 3aCOJICHHBIX TIOUB, U3 KOTOPBIX 32 MJIH ra MOJIBEPKEHbI
MIPSIMOMY BO3ZECHCTBUIO COJIEH.

B cBs3u ¢ r0o0anbHBIMM W3MEHEHUSMU KIUMarta, ACQHUIMTOM BOJHBIX PECYypCOB, YXYAIICHHUEM
MEJTMOPATUBHOTO COCTOSIHUS 3€MEIh MHUPOBBIMH YYCHBIMH TMPOBOJSTCS HAyYHBIE HCCIICIOBAHHS B
OMpENECICHHBIX HAIMpPABICHUSAX MO CO3/JAHUIO JOMOJHUTEIBHBIX 3alacoB BOABl U BHEAPEHUIO
Boji0cOeperarommx TeXHOJIoruil. B Mupe nepcrnekTHBHBIM HaIpaBJIEHUEM CTaHOBUTCS 3eMJIe/ieNiue Ha
3aCOJICHHBIX M 3aCOJICHHBIX MMOYBaX, UCIIOJIb30BAHHE (PUTOMEITHOPATHBHOTO NEHUCTBUS PACTCHHM st
yIy4IIEHUS MEIHOpAalMKU 3€Melb, YIy4lleHUus (U3MUYEeCKHX CBONCTB M 3aCOJEHHOCTH MOYBHI 0€3
HapYIICHUS SKOJIOTHYECKOro OaiaHca, MOBBIIICHUS €€ MPOTyKTUBHOCTH.
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Hanuuue B Hamelt pecryonuke 4.3 M3 MuuiMoHa reKTapoB OpoIIaeMbIX 3€Meb OKOJIO 2 MUJUIMOHOB
reKTapoB, WK 45 IPOIEHTOB, COCTABISIOT 3aCOJICHHbIE YYaCTKH pa3Iu4HoOM creneHu. [loaTomy BakHO
MIPOBEJICHUE HCCIICIOBAHUM, HAIMPABJICHHBIX Ha pa3paboTKy (GUTOMETHOPATUBHBIX MEPOIPHUATHH C
LENbI0 CHU)KCHMSI HETaTUBHBIX IOCJIEJCTBUI MalloBOJIbS Ha 3aCOJICHHBIX 3eMJIISIX, OOecreueHus
CTaOUIBHOTO W BBICOKOTO YypOXKasi CEIbCKOXO3SWCTBEHHBIX KYIbTYp, COKPAIICHHS XUMHUYECKHX
MEJIHOPATUBHBIX MEPOIPHUATHI MPH YIy4LIICHUH MEIHOPAIUK 3eMelb, U MOBBICUTH 3()PEKTUBHOCTH
WCII0JIb30BaHUSI BOJIHBIX PECYPCOB ISl IPOMBIBKH COJIEH M OPOIICHHUS.

YpoBeHb H3Yy4YeHHOCTH NpoOaeMbl. OOIMpPHBIE HAayYHBIC HCCICIOBAHUS TOPSIOK M CIIOCOOBI
MOJIMBA CEITbCKOXO3AMCTBEHHBIX KYJIbTYP B OPOIIAEMOM 3€MJICJICITNH, METTUOPALIHSI 3aCOJICHHBIX MTOYB,
CPOKH COJICBBIX MPOMBIBOK, HOPMbI U TEXHOJIOTHS, OMOJIOTMYECKUHN JIpEeHAX U (PUTOMEIHMOPATUBHBIC
MEpONPUSITHS HAa BOJAHO-(DU3UYECKHE CBOMCTBA MOYBHI, MOPSAOK MUTAHUSA, POCT PaCTCHUH, pa3BUTHE,
YpPO’KaHOCTh U €r0 KaueCTBO MPOBOAUIUCH B Hallel Pecry0irke TakuMU U3BECTHBIMH YYEHBIMH, KaK
C.H.PeixoB, B.E.Epemenko, M.I.Mennuc, A.E.Hepo3un, P.Axmeno, A.A.Paunnckuii,
H.®.becnanos, K.M.Mup3axxonos, ®.M.Paxumbaes, P.K.Mkpamos, II.Hypmato, M.X.Xamumos,
A.D.AmusikynoB, b.Mamb6ernazapos, O.P.PamazonoB, ®.A.bapaes, P.Myponos, VY.Hopkynos,
A.Ucames, A.C.Ilamcues, C.X.HcaeB, M.ABnuskynoB Takxe uHocTpanibl X. Beltrao, Hagedorn,
Mohan Reddy Junna, Dagmar Balla, Andreas Thie, Dimitrios Zikos, Katharina Helming, Oudane,
David Molden, Liu H, Al-Nadi, [1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12].

OpHako Ha CEroAHSIIHUA J€Hb B YCJIOBHMSIX MAalOBOAbS IMPOBOJUTCSA JOCTAaTOYHAs Hay4dHO-
ucclieioBaTeNnbCcKkasi paboTa Mo MpeaynpekACHUI0 3aCOJIeHHs MOYB, SKOHOMUHU BOJHBIX PECYpPCOB U
YIIYYIIEHUIO MEJIHOPATUBHBIX YCIOBHUH, MOBBILIEHUIO 3(P(HEKTUBHOCTH MAaTEMaTH4YECKOW MOJIEIHN B
peruoHax, Nmpu pasHOM TIyOMHE MpOCauyMBaHMs BOJABI, MPH IOJIMBE XJIOMYATHUKA, a TOBBILICHHE
3¢ (HEeKTUBHOCTH MCTOIb30BaHUS BOJHBIX PECYPCOB IPHU MOJIMBE HE MPOBOIUIOCH.

Ilem. Hayqnoﬁ paﬁoTbl - CO3JaHHUC MaTeMaTH4YeCKOMI MOJCIIN MMYTEM aHalin3da TCOPETUUCCKUX OCHOB
BJIA)KHOCTH IIOYBBI M HACBINICHHOCTHU IIOYBBI B 3aBHCHUMOCTH OT HACBINICHHOCTHU IIOYBBI BOI[OI\/JI,
I/ICHOJ'HJSyeMOI\/’I I[IpU OPpOHICHUHN XJIOIMYAaTHHKA, C YUCTOM ri100aJIbHOrO U3MCHEHHS KIIMMarTa.

O0bekT MccienoBanus. HaydyHbIMU MCCIENOBAaHUSMU SIBIIOTCA pa3Hasl CTEIEHb 3aCOJICHUS MOYB
Xopesmckoit, [xxuzakckoit u CeipapbUHCKON 001acTel, ypOBeHb BOJIBI, [10/1aBa€MOIl Ha XJIOMYATHUK,
YPOBEHb MPOCAYNUBAIOIICICS BOJIBI, TUIT XJIOMYATHUKA.

HpeuMeT HCCJICA0BaAHUSA. Pa3pa60TKa MaTeMaTHYeCKON MOJelIHn pacxodga BOABI Ha OPOLICHUC
XJIOMYaTHUKA B YCJIIOBUAX pa3HOro ypoOBHA 3aCOJICHHOCTHU HaIeu peCHy6J'II/IKI/I, BJIMSAHHUEC BJIAXHOCTHU
IIOYBABI HA ypO)K&fIHOCTL XJIOMYAaTHUKA B 3aBUCUMOCTU OT PETUOHOB C pa3H0171 BOJHOCTBIO.

MeTtoabl npoBenenust 3kcnepuMeHToB: [losessie onbiTel B HUM arpoTrexHom0ruil XJI0MKOBOJACTBA U
CEeMEHOBOJICTBA "MeTo bl arpOXUMHUYECKUX, arpOPHU3NUECKUX U MUKPOOHOIIOTHYECKUX HCCIeI0OBAaHUI
B TOJNUBHBIX XJOMKOBBIX paionax" ([ICYEAUTU, 1963 r.) , "Meroauka TOJNEBBIX OIBITOB C
xnebuataukom "( [ICYEAUTUH, 1981 r. ) u 6butn ipoBeieHs! osieBbie onbIThl (Tamkent, 2007 ).

PesyabTaTsl ucciaenoBanusa : cymmupyem dopmyny (1), popmyny (3) u dopmyny (11) B ogny
CHCTEMY:

l 74
h= [gV—gFr+)lm-Re] 1)
W(x,t) = kg (1)

OH 0%H
IJ'OE = Hxﬁ-l_ W(X',t)
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B pesynbprate momyuunu Gopmyny (1) B Buae cucTeMbl MaTEMAaTHUECKUX YPABHEHHM, OTUCHIBAIOIIIX
B3aMMO/ICIICTBIE MMOBEPXHOCTHBIX U TPYHOBBIX BOJI.

[lepeHocuMm mepBoe W BTOpOE ypaBHEHHUs CUCTeMbl ypaBHeHHMU (opmyinsl (1) B ypaBuenue (1), B
pe3yabTare IMOJIy4aeM MaTeMaTH4YeCKYI0 MOJEIb, BBIPAXKAIOIIYI0 B3aUMOCBSA3b MEXIy INTyOMHOMN
pacxoia BOAbI B 30HE a’palliy, MHTEHCHBHOCTBHIO HACBIIIEHHS B IUJIOLIA[b a’palud U JAUHAMHKA
IITyOUHBI IPOCAYMBAHUS BOJIBL:

OH _ o 0%H Htl (L[ L, v,
MOE_HxaxZ-I_kO{ L T [g V2 Fr+ll-vo Re]} (2)

Tenepb MpoBeEM YHCICHHBIN SKCIIEPUMEHT ypaBHEHUS (2).

— LZ
s sToro chavana x = LX BBelieM GespasMepHbie MapaMeTpsl Buja . t =<7 Torna ypashenne

(2) npuHUMAaET BU/I;

v 0H M, 8?H | L
HO LVO at - LVO axz + VO W (3)

L LV LV,
o0e yactu ypaBHeHus (3) v YMHOKHTh Ha Re = TOI/I Pe = H—O yuecTh Kputepuu, B ypaBuenue (3)
0 X

6YZIGT BBITJIAACTD TAK:

1 0H 1 0%H | L
—or _ - = 4
Ho e ot Pe6x2+VOW (4)

B ¢opmyny (4) nns pemieHust ypaBHeHHs BBeJleM (DYHKIIHIO CIIeTyIOIIero BUja:
H(x,t) = e¥* - f(X) ()

VYpaBuenue (4) u3 Gpopmyisl (5) npuHUMAaET B

1 9%f(%) 1 _ L
pe e = Ho Y e [ T W = 0 ©)

3anumeM f (X)UckoMyro GYHKIHIO CIEIYIOIINM 00pa3oM:

f(x) = ef* (7)
®opmyna ( 7)) bopmyna (6 ) _ naBaiite Bo3pMeM 3TO:
e vt

o2 _ ., .1 Loy —
B oYVt W =0 (8)

0

WA XKC

9)

Ecnu Beipaxkenus: ¢popmyisl (9) nepenectu B popmyny (7), To QyHKIus OyAeT UMETh CIexyroIuit
BUJI:

f(x) = Byexp (—Dx) + B,exp (Dx) (10)

3nece D =Juoy-Pr—eXp (Bf+)/r)-vi-Pe-W
0
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f)|z=0=1 }
f(®)lz=r = exp (aR)
Ucnone3yst dhopmyny (11) rpaHUYHBIX YCIOBUN, MOJYyYUM CHUCTEMY YpPaBHEHHU JUISI HAXOXKICHUS
kod(urmentoB B hopmyie (10) BeipakeHuUs:

B1+B2=1
Biexp(—D-h) + Bexp(D-h) = exp(M—l)}

(11)

(12)

®opmyna (12 )
peleHusl TMHEHHBIX alreOpandeckux ypaBHeHH metogoMm Kpamepa, V 1 u V ; HaxoauM 3HaueHHS
KO3 (D PHUITMEHTOB:

B, = i[exp (Dx) — exp(1h)]

B, = i[exp (Ah) — exp(—Dh)]

W3 dpopmynsl (13) Haxoaum Beipaxkenne GyHkuuu Gopmyst (10):
f(x) = i{[exp(Df) — exp(Ah)] - exp(—Dx) + [exp(Ah) — exp(—Dh)] - exp(Dx)} (14)

dopmyna (12) nmpeobpazyercs B popmyny (5), 1 B pe3ysbrare MoiydaeM MaTeMaTHYeCKYI0 MOJICIb,
MIPEJICTABIISIONIYI0 TUHAMUKY YPOBHS (DUIBTPALIMOHHBIX BOJ] B 30HE HACKIIIEHUS TIOYBBI ITPH MOJIHUBE:

(13)

H(x,7) = eA—yOT{[exp(Df) — exp(Ah)] - exp(—Dx) + [exp(Ah) — exp(—Dh)]| - exp(Dx)} (15)

Pa3paborana maTemaTnueckas MOEINb, MPEACTaBIAIONIas U3MEHEHHUE YPOBHS (PUIBTPAIIMOHHBIX BOJ
HpI/I BOOJOHACBIIIICHHOCTHU I‘p}IHTa B HpOI/ISBOHBHBIfI MOMCHT BpeMeHI/I, HpOBO}II/IMOFO B NCCJICOOBAHUAX.
UucneHHble SKCIIEPUMEHTHI (HOpMyIbl MaTeMatuueckoil mojenu (15) OblTM TpoBeNeHBI Ha OCHOBE
MapaMeTpoB HCCJIEIOBATEILCKOTO KOMILJIEKCA, TMPOBEAECHHOTO B ychnoBusiX ChIpIapbUHCKOM,
Jlxuzakckoit u Xope3Mckoi oOjacTeld M COMOCTaBICHBI C pe3ydbTaTaMH dSKCIEPUMEHTAIbHBIX
HCCIICIOBAHNM.

YpoBeHb GUIBTPAIIMOHHBIX BOJ B YCIOBUAX CHIpAAPUHCKON 0OIACTH COCTABIsAET 2 METpa, YPOBEHb
(UIBTPAIMOHHBIX BOJ] B YCIOBUAX J[PKU3aKCKOM 00JIacTH - 2,5 MeTpa, ypoBeHb (DHIBTPAIIMOHHBIX BOJT
B ycnoBUsX XoOpe3MCKoil obnactu - 3 merpa. CoOracHO MOITYYEHHBIM pe3yjibTaTaM, B YCIOBHSX
CrIpIapbUHCKOW 00JIACTH TIOBBIIICHHE YPOBHS IaBOJKOBBIX BOJ 3a TEPBYIO JeKany (deBpais B
CpeIHEM COCTaBWIIO -8,5 cM, a 3a MATHIHEBKY UIOHS -27,4 cM. AHaornyHasi cCUTyalus Ha0Jaroanach B
Jlxu3akckoit u Xope3MCKON 00JacTsiX, U ObUIO 3aMEUEHO, YTO COOTBETCTBEHHO H3MEHWJICS POCT
YpPOBHS MaBOJKOBBIX BoJ. B [u3akckoi oOmactu mpu 2,5 M ocagkoB oHa cocTaBmia 46,9 cm (B 3-if
JieKaie UroHA), a B XOpe3MCKol o0macTv mpu 3 M OCaakoB 3a TOT ke mepuoj 29,6 cm. Cpemnee
MOBBIIIIEHUE YPOBHS BOJBI ObLTa -15,2 cM, B utone - 43,6 cM U B ceHTA0pe - 32,3 cM. Y CTaHOBIJIEHO, UTO
oHa Obuta 28,2 cM, B aBryCcTe U CeHTsIOpe - 23,4 cM.

BeiBoa: Ha ocHOBaHMM mIapamMeTpOB HUCCIIENOBATEIBCKOIO KOMIUIEKCA, IPOBEIECHHOIO B YCIOBUAX
Coipnapbunckoit, Jxuzakckoir u Xope3MmMckoil oOnacteil, pa3paboTaHa MareMaTH4ecKas MOJEIb,
OTpakarolasi K3MEHEHHEe YPOBHS (PHIIbTPALMOHHBIX BOJ] IPH HACBIILIEHUH ITOYBHI BOJIOH.

CnuCcoK UCIO0JIb30BAHHOM JIUTEPATYPHI !

1. Mapaues III., Hcae C.- BumsHue Ha MEIHOPaTUBHOC COCTOSHHE OPOIIACMBIX 3EMEIb
Xopesmckoit obiactu mo miogopoauio xmormuatauka —/ MEXJIYHAPOJIHBIM XYPHAJI
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