HeHTpaabLHOAZHATCKHHN KYPHAJ reorpaduyeckKux HccaeI0BaHuN Ne 3-4, 2023

YK 631.587 (575.1) https://doi.org/10.5281/zenodo.10396010

Yembapucor D.U., bamnues A.U.

Hay4Ho-uccnenoBarenbCKuii HHCTUTYT HPPUTAIIMHU M BOJIHBIX MTPOOIIEM,
TamxkenT, Y30ekucran

COBPEMEHHOE UBMEHEHUE BOJOHOCHOCTHU U MUHEPAJIN3ALIUN
PEKU AMYJAPBU

Annomauun. Pexa Amyoapvs, A6141Cb MPAHCZPAHUYHOU DPeKOl, K KOMOPOU NpOSAGLsom
npakmuyeckuli  unmepec  cneyuanucmuol  Tadocukucmana, Agpeanucmana,  Typkmenucmana,
V3bexucmana u Kvipevisckoii Pecnyonuku. Ilpakmuka ynpaenenus 600HbIMU pecypcamu 8 bacceline
Amyoapvu noxaswvieaem, umo ece 20cyoapcmea baccelina 0eMOHCMPUPYIOm 3auHmMepeco8aHHOCMb 8
paspabomke cO21ACOBAHHOU NONUMUKU UCNONL30BAHUS BOOHbIX PeCcypcos, HANpaGIeHHOU Ha
npedomepawenue 803MOICHbIX KOHPIUKMOE MedcOy cocyoapcmeamu. B amoii céazu ona ycmouiuugozo
YNpAasNenus BOOHbIMU pecypcamu baccelina HeobXo0uMmo pazpabomams 00A20CPOUHYIO BOOHYIO
cmpamezuio, OCHOBAHHYIO HA CYEHAPUSAX UCNONb308AHUS B0OHLIX pPeCypcos, yueme CYeHapues
U3MeHeHUs (nomenneHus) Kiumama, a0anmayuoHHelx mep, pecyiuposanus cmoxa kackaoamu I'9C u
coOnI00enUs IKONOSUHECKUX O2paHudeHull. B cesasu ¢ omum 6 OanHolU cmamve paccMompeHo
COBpeMEeHHOe U3MEHEeHUe B000HOCHOCMY, MUHEPANU3AYUU U XUMUUECKO20 COCMABd B600bl DeKu
Amyoapou no oaunnvim Yzeuopomema Pecnyonuxu Yszoexucmarn 3a 2008-2022 20061 no cmeopam
Tepmes, mecnuna Tioamyion, Kunuax, Camanbai u Keizeinooxcap. [lannvle cuopomemcayicovl 3a
VKA3aHHbIe 200bl COOPAaHbL 8 8UOe OMOENbHBIX MAOIUY U 2PaAPUKOS.

Knrwouesvie cnosa: bacceiin p. Amyoapwbu, pacxoobi 00bl, MUHEPAIU3AYUS, 2NAGHbIE UOHDL,
XumMuyeckuii cocmas.
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MODERN CHANGES IN THE WATER CONTENT AND MINERALIZATION OF
THE AMU DARYA RIVER

Abstract. The Amudarya River, being a transboundary river, in which specialists from
Tajikistan, Afghanistan, Turkmenistan, Uzbekistan and the Kyrgyz Republic are showing practical
interest. The practice of water resource management in the Amu Darya basin shows that all states in
the basin demonstrate an interest in developing a coordinated policy for the use of water resources
aimed at preventing possible conflicts between states. In this regard, for the sustainable management of
water resources in the basin, it is necessary to develop a long-term water strategy based on scenarios
for the use of water resources, taking into account climate change (warming) scenarios, adaptation
measures, regulation of flow by hydroelectric power station cascades and compliance with
environmental restrictions. In this regard, this article examines the modern change in water content,
salinity and chemical composition of the water of the Amudarya River according to data from the
Uzhydromet of the Republic of Uzbekistan for 2008-2022 at the Termez, Tyuyamuyun Gorge, Kipchak,
Samanbay and Kyzyljar stations. Hydrometeorological service data for the indicated years are collected
in the form of separate tables and graphs.

Key words: Amu Darya river basin, water consumption, mineralization, main ions, chemical
composition.

BBenenue u nmocraHoBka nmpoodJiemMsl. Pemenne mpo6ieMpl yCTOWYHUBOTO BO103a00pa
U3 TPAHCTPAHUYHOU p. AMYyIapbU B CKJIAABIBAIOMICICS SKCTPEMaIbHON BOAOXO035MCTBEHHOU
00CTaHOBKE HMEET BaKHOE XO3SHCTBEHHOE 3HAUYCHHWE IS JKU3HU M DPa3BUTHSA
MHOTOMWJIJTAOHHOTO HACEJIEHUsl IIeCTH peruoHoB PecrnyOnuku Y30ekucTaH, BKIOYas
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Pecny6nuky KapakanmakcraH, HaxoAsIIylocsi B HU30BbsAX OacceiiHa. CymmapHo 3a 25 net
pa6ots MKBK (1996-2021 rr.) B nensTy AMyaapbu 6bUTO TI0JaHO Bcero 220 KM°, MM B
cpeaHeM 8 kM® BOABI B TOJ, YTO OTBEYAET HAYYHO OOOCHOBAHHBIM PEKOMEHIAIUAM I
MHOTOBOJHBIX JieT. OAHAKO mojada BOABI B JENbTY PEKH AMyAapbu HE CTaOWJIbHA U HE
rapaHTUpPOBaHa IO roJlaM M 110 MECSIIaM.

MakcuManbHBIi Tomyck Habmomanca B 1991-1992 rr. B pasmepe 29,1 M’ a
MuHUMaNbHBIHA B 2000-2001 rr. — 0,536 kM. MuHUMATEHO TpeGyeMblii 06beM BOJIBI B pa3Mepe
3,1 xM® He 6buT0 06ecnedeH B 2006-2007, 2007-2008 u 2008-2009 ronax, a 3atem B 2009-2010
TUIPOJIOTHYECKOM TOy ObLIO MOAAaHO B AeNbTy okoio 20 kM BoAbl. Takoi HecTaOMIbHBIM
PEXHUM T10/1aYU BOABI HE MOXKET IMOJICPKUBATH SKOJOTHUECKHI OanaHe B nenbTe [8, 9].

B cBA3M ¢ 3TUM OIIpEIENIEHHOE 3HAaU€HNE UMEET ONMCAHNE HEKOTOPBIX XapaKTEPUCTHK
TUAPOIOTUYECKOTO U THIPOXUMHUYECKOTO PEXKUMOB BOJIBI p. AMyIapbH 10 uHe peku [3-19].

N3yuyennocts Bomnpoca. PaszinuHble TUIPOIOTMYECKHE U THIPOXMMHUYECKHE
XapaKTepUCTUKU PEKU AMyJapbl B pa3IMyHbIe TOJbl M3y4allChb MHOTHMMH aBTOpamH, B
garcHocTH, B.JI. Hlyneiem [19], D.U. UembapucosiM 1 b.A. baxputaunossim [ 14, 15], U.A.
AO6muposeiM, JL.I'. Koncrantunosoit, E.K. Kyp6an6aessim u I'.I'. Koncrantunosoii [1], A.b.
Hacpymuabim [11], A K. XKaksimosoii [ 7], b.E. Anen6aessim [2-4], @.D5. Pyounoroii [13], B.E.
Yyoowm [18], E.K. Kyp6anbaessim, O. ApteikoBbiM 1 C. Kypban6aesbim [9], I1.0. 3aBbsnI0BbIM,
E.I'. Apamkesuu u ap. [8], 2.1. YUembapucoeim, A.b. Hacpynuueim, T.1O. Jlechuk, P.T.
XosxamyparoBoii [16], B.A. Papukossim [12], D.U. Yembapucossim u P.T. XoxxamyparoBoii
[17].

B.JIL. Ilyneem B kuure «Pexu Cpenneit Azuu» [19] moapoOHO ommcaHbl pa3iuyHble
TUAPOJIOTUYECKUE XapaKTEPUCTUKHU COCTaBIAOMUX p. Amynapsu (ILstHmka n Baxma), a Takxke
OacceitnoB Kadupnurana, Cypxanmapsu, Kamkamappu u 3epaBmana ¢ Havaia
TUAPOJIOTHYECKUX Habmoaenuit 10 1963 roxa.

O.1. YembapucoB u b.A. baxputniuHoB B cBoux MoHorpadusx [14, 15] noxpobHo
ONMCATIU THIPOXUMHIO IOBEPXHOCTHBIX BOJ OacceiiHa AMyJapbH, pacCMOTPEB KayeCTBO HE
TOJIBKO PEUHBIX, HO ¥ KOJUIEKTOPHO-APEHAXKHBIX BOJ IO COCTOSIHUIO Ha 1985 .

Y.A. A6nupoB u ap. [1] moapoOHO paccMOTpeNnH KadyecTBO BOABI p. AMymapbu Ha
CTBOpAXx, pacloyIoKeHHBIX Ha Tepputopun Pecniyonnku Kapakanmnakcran B 1990-b1e rofsl.

B 1996 r. A.b. HacpynuH 3ammuTuil KaHAWMAATCKYIO JHMCCEpPTAllMI0, B KOTOPOM
MCCJIEIOBAT 3aKOHOMEPHOCTH TIPOCTPAHCTBEHHO-BPEMEHHOTO PACIPE/ICIICHUS 3aTPA3HSIOIINX
BellecTB B BoJe p. Amynapbsu 3a 1980-1984 rr. [11].

@.D. PyOuHoBa, onMchIBast BIUSHUE BOJHBIX METHOPALIMI HA CTOK ¥ THIPOXUMHUYECKUI
pexxuM OacceiiHa ApallbCKOro MOpsl, IPUBOJUT HEKOTOpbIE JaHHBIE MO KAa4e€CTBY BOX P.
Awmynapsu [13].

E. Kyp6anbaeB u np. B cBoeii MOHOTpadhun «ApaabCKoe MOpe U BOJOXO3HCTBEHHAS
nonutuka B pecnybnukax —LlentpambnHoit  Asum» [9] paccMmoTpenu  U3MEHEHUE
TUIPOJIOTUYECKOTO pexxrMa pek Amynapbu u Colpaapbu.

B mnpouumx u3 BBIIENEPEUUCICHHBIX paboT paccMaTpuBaroTcs (OpMHUpPOBAHUE
TUAPOXUMUYECKOTO pPEXKUMa BOJHBIX OOBEKTOB HH30BHEB pP. AMyIapbH, T'HIPOXUMHS
MIOBEPXHOCTHBIX BOJ| CEBEPO-3allalHOM YacTH HHU30BBEB AMyHapbH, THIPOIKOJIOIHMUECKOE
cocrosiuue Ilpmapanbss g0 2020 r., KOMIUIEKCHash OIIEHKA BIUAHUS MEIMOpallUM Ha
THJIPOIKOJIOTHYECKOE COCTOSIHUE BOJHBIX pecypcoB PecriyOnuku KapakanmakcraH.

Opnako B OMyOJMKOBaHHBIX paboTaXx HEAOCTATOYHO OCBEIEHbI  BOIPOCHI
COBPEMEHHOT'0 BOJHOIO U THAPOXMMUYECKOTO PEKUMOB BOJABI ATOH PEKH, OCOOCHHO 3a
NocCeHEeE JECITHIIETHE.

Heas wum 3agaum padorbl. llenpio mpoBefeHHOW pabOTHI SABISAETCS aHAIHU3
COBPEMEHHOT0 BOJIHOTO M TUAPOXUMUYECKOTO PEeKUMOB peKu AMyapbi Ha cTBopax Tepmes,
tecHuHa TrosamyroH, Kumuak, Caman6aii u Kei3sumkap 3a 2008-2020 rr. OcHOBHOM 3a1aueit
ABIIseTCS 00paboTKa pe3yabTaTOB aHAlIM3a B BUJE LU(POBBIX XapaKTEPUCTUK BOJHOTO U
TUAPOXUMUYECKOTO PEXKUMOB PEKH.
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Marepuaibl U MeTObI. B MPOBEIEHHBIX pacyeTax M MOCTPOCHHBIX Tpadukax ObLIN
UCIIONIb30BaHbl  ()OH/IOBBIE MaTepuanbl Y3rugpomMera U YIpaBi€HUS MOHMTOPUHIA
3arpsizHeHus npupomHas cpensl (YM3). CpelnHEMHOTOJIETHHE XapaKTePUCTUKH ObUIH
MOJIyUYeHbl pacueTHbIM myTeM. llpu u3ydeHHH XHMHUYECKOTO COCTaBa Ha Pa3IUYHBIX
THIPOJIOTUYECKUX CTBOpax p. AMyaapbu OBLT HCIOIB30BaH METOJ, IPH KOTOPOM
OTIPEIEIISIIOCH COZIepKaHKe TTIaBHBIX HOHOB B % 3kBUBaeHTHOI (hopme. [Ipu 3TOM B Ha3BaHUU
YYUTBIBAINACH UOHBI, COJIEpPKaHUE KOTOPHIX mpeBbimano 20 % 3KB., a mpeobiaaialomuii HoH
CTaBWJICS TIOCTIEAHUM [5, 6].

PesyabTaThl M UX obcyxKaeHue. M3zmenenue eeiuuunsl pacxoo0os 600wt (Q, m/c) u
munepanusayuu (M, me/n) no onrune pexu. JIns BceX MATH CTBOPOB M3MEHEHHE BEIHMYHUHBI
MUHepan3anuu paccMoTpeHo 3a 2010-2022 rr. (tabm. 1).

Tabnuna 1
MHoroseTHrue U3MEHEHHs BETMYNHBI MHHEPATU3AI[H BO/IBI B PA3JIMYHBIX CTBOPAX
p. Amyaapbu (B Mr/m)

IMunponoruyueckue CTBOPHI
Tomst r. Tepmes | Hmwxke mnotunsr | 1.1 Kumaak k. CamanoOaii K. Ke3surmkap
(1302 xm | TrosmyroH (475 (308 xkm ot (Hyxyc) (240 (127 xm ot
OT YCTbSI) KM OT yCTb) YCTbSI) KM OT yCTb) YCThsI)
2010 666 750 877 946 912
2011 673 885 1139 1181 1298
2012 908 845 873 942 1004
2013 648 952 1011 1078 1090
2014 576 901 920 1099 1178
2015 703 692 911 1000 1051
2016 719 815 934 1020 1113
2017 632 805 937 993 1050
2018 1087 1028 H.J. 967 1300
2019 741 908 878 993 978
2020 779 H.J. 1032 1162 1356
2021 727 796 1020 967 1124
2022 729 796 1020 967 1124
cpeaHe-
MHOTOJIETHHE 738 853 966 1040 1128
3HAYEHUS

B crBope r. Tepme3 cpemHerofoBas BEIMYMHA MHHEpPATH3AIUU 332 JTOT IMEPHOT
u3MeHsack ot 576 (2014 r.) no 1087 (2018 r.) Mr/i1, B cpeiHeM 3a B3STHIN MEPUO] OHA ObLIa
paBHa 738 mr/n. B 2014 r, korma cpemHerooBasi BeJIMYWHA MHUHEPAIW3AUHA BOJBI ObLIa
HauMEHbIIIEH, OHA B TeUeHHE rojia u3meHsuack ot 198 (nexabpsr) 1o 800 (mapt) mr/m, a B 2018
T, KOTJIa CPE/THET0/I0BAs BEJIMIMHA MUHEPATH3AI[UU BOIbI ObLlIa HANOOJIBIIICH, OHA H3MEHSIIACh
ot 772 (okta6pb) 10 1921 (mMapt) mr/mn. Pacxobl BOAbI BHYTPH roJla HE ONPEIENISIINCh.

B crtBOope TrosimyloH cpenHerojoBasi BeITWYMHA MUHEpAIN3alldU 3a 3TOT IEPUOJ
u3MeHsack ot 692 (2015 r.) mo 1028 (2018 r.) mMr/m, B cpeHEM 32 pacCMaTpUBAEMBIH MTEPHO]T
oHa cocraBmwia 853 mr/i. B 2015 r., korna cpeaHerogoBas BEIMYUMHA MUHEPATU3AINH BOJIBI
ObLTa HaMMEHbIIIEH, OHA B TEYCHHE Tojla U3MeHsuach ot 577 (utoHb) 10 865 (Mait) Mr/m, a B
2018 r., Korma cpeaHero/oBas BeTWYMHA MHUHEpATW3aIlMK BOJBI ObUTa HauOOJIbINEH, OHA
U3MeHsach ot 465 (utonb) no 1743 (anpens) Mr/i.

B nepuon 2008-2012 rr. cpegHeMecsyHbIe BETUIUHBI PACX0A0B BOABI H3MEHSIIUCH OT
219 (suBaps) 10 1636 (Monb) M>/c, B cpeaHeM 3a ToJl OHM ObLITH paBHBI 688 M7/c.

B nepuon 2013-2017 rr. cpenHeMecIUYHbIE BETUYUHBI PACXOI0B BOABI U3MEHSIIUCH OT
211 (okTa6ps) 10 1456 (MI07B) M/C, B CpeTHEM 3a TOJ OHU OBLTH paBHEI 643 M>/c.

B nepuon 2008-2020 rr. cpenHeMeCSYHbIE BEIMUYUHBI PACXOJI0B BOJbI U3MEHSIIUCH OT
211 (oxts6ps) 10 1427 (uroan) M>/c, B cpetHeM 3a roJ OHU ObLIH paBHEI 635 M3/c (Tabm. 2).
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Tabimra 2
MHoroeTHee BHYTPUTO0BOE H3MEHEHUE PACXOI0B BOIbI (M3/C) B pasIMYHbIX CTBOPAX
p. AMynapeu
Cpenne-
Tomst | I | II |II|IV| V | VI | VIl |VII| IX | X | XI | XII| ronosoe
SHAYCHHUEC
p- AMynapbs — TecHuHA TioaMyI0H (475 KM 0T yCThA)
22%0182‘ 219 [ 305 | 603 | 382 | 836 | 1094 | 1636 | 1457 | 679 | 334 | 255 | 458 | 688
22%1137' 312 | 356 | 548 | 390 | 669 | 1092 | 1456 | 1350 | 655 | 252 | 211 | 427 | 643
22%02% 255 | 324 | 560 | 382 | 734 | 1053 | 1427 | 1301 | 648 | 290 | 221 | 428 | 635
p- Amynapbs — r.n. Kumyak (308 kM ot ycThs1)
22%0182‘ 174 | 233 | 371 | 272 | 578 | 699 | 1103 | 964 | 528 | 253 | 202 [ 306 | 474
> 225|222 | 344 | 281 [ 424 | 709 | 959 | 871 | 420 | 192|136 271 | 421
22%02% 184 | 214 | 341 | 265 | 474 | 663 | 930 | 835 | 451 | 210|159 | 285 | 418
p- Amynapbs — k. Caman6aii (240 kM 0T ycTbs)
22%0182' 50 | 31 | 42 | 86 | 258 | 217 | 485 | 394 | 213 |125| 76 | 85 | 172
22%1137' 90 | 49 | 38 | 48 | 92 | 230 | 217 | 213 | 131 | 67 | 65 | 78 | 110
2008-
oo | 6137 | 40| 59 |145| 183 | 285 | 257 | 147 | 81 | 64 | 74 | 119
p- Amyaapbs — K. Ke3puizkap (127 kM 0T ycThs)
22%0182‘ 38 | 27 | 36 | 65 (239 ] 195 | 490 | 362 | 188 | 105| 63 | 72 | 157
22%1137‘ 76 | 41 | 24 | 36 | 67 | 196 | 166 | 202 | 100 | 50 | 42 | 59 | 883
2008-
Jop0 | 50| 31|30 | 45 128 | 160 | 266 | 237 | 124 | 66 | 48 | 59 | 104

B 2022 r. cpemHecyTouHble BEIMYMHBI PAacXOJOB BOJABI B JHU B3ATHS MPOO Ha
XUMHYECKHH aHAllM3 M3MEHSUINCh CIENYIOmMM oOpasoMm (B M>/c): 24 ampens — 267
(MuHepanuzanus paBHa 757 mr/i); 20 mas — 736 (MuHepanuzamus paBHa 783 mr/in); 24 uroHs
— 567 (MuHepanuzauus paBHa 722 mr/n); 20 uronst — 840 (MuHepanuzauus pasHa 905 mr/i); 18
aBrycra — 684 m>/c (MuHepanu3anus pasHa 815 mr/n).

B crBOope Kumuak cpemHeromoBas BETHMYMHA MHHEPATH3AIMHA 33 OSTOT TIEPUO
u3MeHsack ot 873 (2012 1.) mo 1054 (2021 r.) Mr/n, B cpegHeM 32 MHOTOJIETHE OHA paBHa 966
mr/n. B 2012 r., korga cpenHeroioBas BeIWYMHA MUHEpAIU3AIIMU BOBI OblJIa HAMMEHBIIIEH,
OHAa BHYTpHU Toja u3MeHsuiach ot 634 (uroHb) no 1112 (suBapp) mr/m, a B 2021 r., koraa
CpPEIHEro10Basi BeMMYMHA MUHEPATU3aIMK BOIbI ObllIa HAMOOJIBIIEH, OHA U3MEHsUIach OT 838
(maif) 1o 1381 (dpeBpans) mr/m.

B nepuon 2008-2012 rr. cpegHeMecsyHbIe BETUYUHBI PACXOI0B BOIBI H3MEHSIIUCH OT
174 (suBaps) 1o 1103 (mons) M>/c, B cpenHeM 3a Toj OHM ObLTH paBHBIE 474 M°/c.

B nepuon 2013-2017 rr. cpenHemMecsdYHble BETUYUHBI PACXOI0B BOABI U3MEHSIIUCH OT
136 (H0s6pB) 10 959 (Mr0nb) M>/c, B cpenHeM 3a roj oHu ObLIH paBHbI 421 MY/c.

B nepuon 2008-2020 rr. cpeHeMECSUYHbIE BETUYUHBI PACXOI0B BOAbI U3MEHSIIUCH OT
159 (nos16ps) 10 930 (uroas) M3/, B cpeHeM 3a roJ OHM ObLIH paBHEL 418 M3/c (Tabm. 2).

B 2022 r. cpeaHecyTOYHBIC PaCXOIbI BOJIBI B THH B3ATHS MMPOO HA XUMUYECKUNA aHATU3
M3MEHSINCH CIIEAyIOmUM 06pazoM (B M>/c): 3 deBpans — 57,4 (Munepanusauus pasHa 1370
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mr/n); 7 mapta — 192 (munepanuzanus pasHa 1004 mr/m); 5 anpenst — 241 (MuHepaIu3aus
paBHa 1303 wmr/m); 16 mas — 840 (muHepanuzamusi paBHa 696 wmr/m); 21 urons — 364
(MuHepanu3zanus paBHa 788 mr/m); 26 urons — 523 (MuHepanu3aus paBHa 569 mr/i).

B crBope Camanbaii cpemHerogoBass BeIWYMHA MHUHEPAIHU3AIlUH 33 ITOT IEPHUOJ
u3MeHsiachk oT 942 (2012 r.) no 1181 (2011 r.) Mr/m, B cpeHEM 32 MHOTOJICTHE OHA COCTaBUIIA
1040 mr/n. B 2012 1., xorma cpemaHeroioBas BEIWMYMHA MHHEPATU3AIMH BOJBI ObLTa
HAaUMEHBIIICH, OHA B TeUEHHUE roja u3MeHsiach oT 631 (centsiOpp) mo 1444 (mapt) mr/m, a B
2011 r., xorga cpeaHerojoBas BeJIMYMHA MUHEpalW3allud BOJAbI Oblla HauOoJsblIeH, OHa
u3MeHsiachk ot 650 (aBryct) mo 1524 (mapt) mr/m.

B nepuon 2008-2012 rr. cpenHeMecSYHbIe BETUYUHBI PACXOI0B BOABI U3MEHSIUCH OT
31 (pespains) 10 485 (M0nb) M>/c, B CpeHEM 3a TOJI OHM ObLITH paBHBIE 172 M°/c.

B nepuon 2013-2017 rr. cpenHemMecsuHble BETUYUHBI PACXOJI0B BOABI U3MEHSIIUCH OT
38 (maprt) 110 217 (uros1b) M>/c, B cpeiHEM 3a roj oHM ObLmH paBHbI 110 MY/c.

B nepuon 2008-2020 rr. cpegHeMecssyHble BEIUYUHBI PACXOA0B BOAbI U3MEHSIIUCH OT
37 (beBpans) 10 285 (Mr0nb) M>/c, B cpexHeM 3a Toj OHM ObliH paBHBI 119 MY/c.

B 2022 r. cpeanecyToYHBIE PacXObl BOJBI B THU B3SATHS NMPOO HA XUMUYECKUI aHATTN3
M3MEHSINCH CIeAyIommM oopasoM (B MY/c): 12 suBaps — 9,6 (MuHepanu3amus paBHa 1324
mr/n); 17 pespamnst — 46,5 (munepanu3zanus pasaa 1399 mr/n); 4 mapra — 44,6 (MuHepaIu3aus
paBHa 1284 wmr/m); 6 ampens — 22,5 (MuHepaym3ammsi paBHa 929 wmr/m); 31 mas — 33,8
(MuHepanu3zanus paBHa 709 mr/mn); 10 uronst — 49,9 (Munepanuszanus paBHa 562 mr/in); 19 urons
— 38,5 (MuHepanu3anus paBHa 813 mr/n); 16 aBrycra — 64,8 (MmuHepanmu3ays pagHa 780 Mr/i);
6 ceHTs0pst — 17,4 (Munepanu3aius paBaa 771 mr/mn; 31 okTaops — 44,8 (MuHepanu3aiys paBHa
1087 mr/m); 28 HosiOps — 69,4 (Munepaym3anust paBHa 1000 mr/m) u 14 nexabps — 46,2
(MunHepanuzanus paBHa 890 mr/i).

B ctBOope KbB3bULmKap cpenHerooBas BEIMYMHA MHUHEpPAIM3ALUU 3a ATOT MEPUOJ
u3mensack ot 912 (2010 r.) mo 1356 mr/n (2020 r.), B cpeiHEM 3a MHOTOJIETHE OHA paBHA
1128 mr/n. B 2010 r., xorga cpenHerojoBas BEIWYMHA MHUHEpPAIU3allMd BOJbI OblLia
HalMEHBIIEeH, OHA BHYTPU Iojia u3MeHsuiach oT 629 (utomas) 1o 1127 (despans) mr/i, a B 2020
I., KOTJa CpEHEr0/10Bas BeIMYMHA MUHEpAIU3aI[K BOIbI ObLIa HAUOOJIBIIEH, OHA U3MEHSIACh
ot 1114 (aBryct) mo 1702 (anpemns) mr/m.

B nepuon 2008-2012 rr. cpegHemMecsyHble BETUYMHBI PACX0A0B BOABI U3MEHSIIUCH OT
27 (beBpain) 10 490 (urosb) M>/c, B cpeiHEM 3a TOJl OHHU ObLIH paBHbIE 88,3 M/c.

B nepuon 2013-2017 rr. cpenHeMecssYHblE BETUYMHBI PACXO0/10B BOJIbI U3MEHSINCH OT
24 (maprt) 10 202 (aBryct) M°/c, B CpeHEM 3a TOJl OHH ObLTH paBHbI 88,3 M°/c.

B nepuon 2008-2020 rr. cpeaHeMecsyHbIe BETUYUHBI PACX0A0B BOABI H3MEHSIIUCH OT
30 (MapT) 10 266 (MI0JIB) M>/c, B CPeHEM 3a o OHU ObUIM paBHEI 104 M%/c (cm. Tabu. 2).

B 2022 r. cpeanecyToYHBIE pacX010B BOABI B THU B3SATUS P00 HA XUMUYECKUN aHATTU3
M3MEHSINCH CIeAyIomuM obpasoM (B M>/c): 5 despans — 6,1 (MuHepanusauus pasHa 1533
Mmr/n); 16 mapta — 16,7 (Munepanu3zanus paBaa 2031 mr/m); 17 anpenst — 9,1 (MuHepamuzamms
paBa 1400 wmr/m); 22 uions — 6,5 (mMuHepanuzamus paBHa 906 mr/m); 5 utons — 3,6
(MuHepanuzamuss paBHa 648 mr/m); 4 aBrycra — 15 (MuHepanuzauusi paBHa 656 wmr/m); 2
OKTsI0pst — 12,8 (MunHepanu3zaius paBHa 964 mr/in) u 28 Hos0ps — 27,7 (MUHEpaIH3aIys paBHA
858 mr/m).

CpaBHMBas Cpe/IHEr0/10BbIe BETMUMHBI pACX0JI0B BOJIA 33 PA3IMUHBIE IEPUO/IbI, MOKHO
SICHO MPOCJICIUTh UX YMEHbIIeHUE 110 juinHe peku: B 2008-2012 rr. cpeaHero1oBbie pacxoabl
BOJIbI IOCTENEHHO yMEHbIIAIUCH ¢ 688 10 474 M*/c, nasnee 1o Tedenuto 10 172 m*/c, u'y crBopa
k. KeI3punmkap onu 6601 pasHsl 157 M/c.

Takas >xe kapruna HaOmonmaercs u B mnepuox 2013-2017 rr.: mo anuHEe peku
IIPOUCXOUT CIIEYIOIIEe YMEHBIICHHE CPETHErOJJOBBIX PACX0/10B BOJIbI: B TECHUHE TI0SAMYIOH
— 643 M*/c; y r.im. Kumuak — 421 m¥/c, y k. Caman6aii — 110 M*/c u y k. Kpispunpxap — 22,3 m°/c.

B nenom 3a nmepuoa 2008-2020 rr. HabMOAa€TCS CIEAYIOIEE YMEHBIIICHUE BETMYUH
CpeIHEr0IOBBIX PACXOI0B BObI y HA3BAHHBIX CTBOPOB: 635 — 418 — 119 — 104 M’/c.
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I'maBHO¥ MPUYMHON YyMEHBIIECHUS BEJIMYMHBI PACX0JI0B BOBI 110 JUTMHE PEKU SBISETCS
BOJ103a00p B OPOCHUTENIbHBIC KaHAJIbI, HAIPUMEP, OT CTBOpa TrosiMyroH 0 cTBopa CamanOait
amMyJapbUHCKas BoAa OTOupaeTcss B opocHuTedbHble KaHaibsl FOxHOoro um CeBepHOro
Kapakannakcrana, a Taxke B KaHaibl Xope3Mckoi oOnactu PecnyOnuku Y30eKUCTaH U B
Jamorysckyto oomacts TypkMeHuCTaHa.

BHyTpHuronoBsle H3MEHEHHMs CpPEAHEMHOIOJETHAaX CPEJIHEMECSUHBIX pPACXOI0B U
MuHepanu3auuu BoJbl peku Amyznapbu 3a 2008-2022 roasl cTBOpax TecHUMHA TIOSAMYIOH,
Kumnyak, Caman6aii 1 Kei3supxap npuseensl Ha puc. 1. Ilo Bcem cTBopam BUAHO, UTO NpHU
3HAYUTEIBHOM YBEJIMUYEHUU PACXO0/I0B BOJIbI, €€ MUHEPAIN3alisl YMEHbBIIAECTCS.
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Puc. 1 BuyTpurogosbie n3MeHeHHsI CPETHEMHOI0JI€THAX CpPelHEMeCAYHbIX PACX0A0B H
MHUHePAJTUu3aluM BoAbl peku Amynapsu 3a 2008-2022 roasl B cTBOPax TeCHUHA
Trosamyon (a), Kunuak (6), Caman6aii (B) u Kei3burxap (1).

H3zmenenue xumuueckoeo cocmasa no oaune pexu. VIsMeHeHHe XUMHUYECKOIO COCTaBa
HA Pa3UYHBIX THAPOJIOTHYECKHX CTBOpax p. AMyIapbd OBLIO PACCMOTPEHO MO JaHHBIM
«Y3ruapometay 3a 2022 . [Ipu 3TOM OBLT HCTIOTB30BaH METOIUYCCKUN TTOIXO/ ONIPEACIICHUS
XUMHUYECKOT0 COCTaBa, MPUMEHSIEMBIN TTOYBOBEAMH U TUAPOTE€OIOraMu Ha npakTuke [ 14-17].

Buavane ans Kaxa0oro TUIpOJIOrHYECKOro CTBOpa OBLIM BBIOpaHBI MO JIBE MPOObI
XUMHUYECKOT0 aHAIK3a BOJBL: 1) ¢ MAKCUMANIbHOM BETMYMHONW MUHEPATU3allii BHYTPH T0/1a U
coJiep’KaHuEM IJIaBHBIX MOHOB U 2) C MUHUMAJIbHON BEIMYMHONW MUHEpaIU3al[ii BHYTPH roja
U CoJiep:KaHUEeM TJIaBHBIX HOHOB. Jlanee cofeprkaHue TTIaBHBIX HOHOB BCEX BBIOPAHHBIX MTPOO
XUMHYECKOTO aHaM3a ObLTH MPECTaBICHBI B TpeX (opmax: a) B MI/1; 0) B MI-9KkB U B) B %
JKB.

OrneHKka XUMUYECKOTO COCTaBa MPOBEJICHA 1O MU(PPOBBIM JaHHBIM, MTOJYYEHHBIM B %0
SKBHBaNeHTHOH (opme. IIpu 3ToM coxmepxanue Tpex anuoHoB (HCO3; SO4%; CLY) u tpex
kaTuonoB (Ca*™*; Mg*?; Na*+K") mpunumanocs 3a 100%.

Jlanee ompenensnach J0Jig KaXIOro INIABHOTO MOHA 1o otHomeHuio k 100 %, u B
Ha3BaHME XMMHYECKOI'0 COCTaBa MPUHUMAIKNCH BCE HOHBI, COJIEpKaHHE KOTOPHIX ObLIO paBHO
niu npessimano 20 %.
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Pe3ynbrarhl HAMMEHOBaHUSI XMMUYECKOTO COCTaBa BOJIBI P. AMYJIapbH, ONPeIeIeHHbIX
OTMMCaHHBIM CIIOCOOOM MPHUBEICHBI B TaOIHIIE 3.

Tabnuua 3
HN3MeHenne MuUHEpaIM3alus U COAEp >KaHUs IJIaBHBIX HMOHOB BOJIBI p. AMyAapbH MO JJIUHE
peku B 2022 1.
dopma Munepa-
Hlata aHaIJ)ms HCO73 | SO4? CL- | Ca* | Mg*? | Na*+K* nn3auﬁﬂ, X?MH%CKH
a ML/l i cocTaB
p. AMynapss — 1. Tepmes
02.0 MT/I1 217 562 116 142 93 91 1222
3' mr-3kB | 3,558 | 11,689 | 3,271 | 7,086 | 7,645 | 3,958
% dKB 19,14 | 62,85 | 17,58 | 38,12 | 41,07 | 21,29 C-HKM
01.0 MT/I1 136 131 51 54 17 55 445
6. Mr-3kB | 2,230 | 2,725 | 1,438 | 2,695 | 1,397 | 2,393
%ok | 34,74 | 42,52 | 22,43 | 42,06 | 21,81 | 37,23 XI'C-MHK
p. AMyniapbsi — HIDKE TUIOTUHBI TysMyIOH
MT/JT 177 228 101 82 21 113 722
20 ok | P92 | 4742 | 2848 [ 4092 | 1726 | 4916
%o3kB | 27,33 | 44,67 | 26,79 | 38,55 | 16,31 | 46,28 XI'C-KH
20.0 MT/JT 174 322 139 108 34 127 905
7' mr-3kB | 2,853 | 6,698 | 3,920 | 5,389 | 2,795 | 5,524
%o3kxB | 20,97 | 49,30 | 28,84 | 39,66 | 20,53 | 40,62 I'XC-MHK
p. Amynapses — r.i. Kumgak
03.0 MT/JT 156 575 222 110 62 244 1370
2' Mr-skB | 2,558 | 11,960 | 6,260 | 5,489 | 5,096 | 10,614
% 2KB 12,20 | 56,98 | 29,82 | 26,16 | 24,30 | 50,55 XC-MHK
6.0 MT/IT 152 166 87 581 26 81 569
7' mr-okB | 2,493 | 3,453 | 2,453 | 2,895 | 2,137 | 3,524
%o3kxB | 29,36 | 40,68 | 28,89 | 34,79 | 25,24 | 41,51 XI'C-MHK
p. Amyznapses — k. CamanOaii
17.0 MT/JT 188 545 244 112 70 240 1399
2' mr-3kB | 3,083 | 11,336 | 6,881 | 5,589 | 5,754 | 10,440
% DKB 14,30 | 52,65 | 31,94 | 25,95 | 26,69 | 48,47 XC-KMH
10.0 MT/IT 139 178 86 56 32 72 562
6' Mr-skB | 2,279 | 3,702 | 2,425 | 2,794 | 2,630 | 3,132
% 3B | 26,89 | 43,63 | 28,66 |32,90 | 31,04 | 36,91 I'XC-MKH
p. Amyaapses — K. Keizpummkap
16.0 MT/IT 160 831 411 150 100 378 2031
3' Mr-okB | 2,624 | 17,284 | 11,590 | 7,485 | 8,220 | 16,443
% SKB 8,23 54,31 | 36,42 | 24,80 | 25,83 | 51,66 XC-KMH
05.0 MI/1 147 213 96 56 28 107 648
7' Mr-skB | 2,410 | 4,438 | 2,707 | 2,794 | 2,301 | 4,654
%03kB | 24,97 | 46,00 | 27,98 | 28,91 | 23,83 | 48,10 I'XC-MKH

B ctBOpe TepMe3 XUMUYECKHI COCTaB BOABI P. AMYIapbHl B TEUCHHE rofa MEHSAETCS

OT XJIOPUJHO-TUIpOKapOOHATHO-CYIb(haTHOrO — KambnueBo-HaTpueBoro (XI'C-KH) mo
THJIPOKapOOHATHO-XJIOPUIHO-CYIb(GATHOTO — MarHueBo-KaibiueBo-HatpueBoro (I'XC-
MKH).

B ctBOpe Kumyak XuMuU4YecKuil cOCTaB pEeYHON BOJBI B T€UCHHE TOJa MEHSETCS OT
XJIOPUIHO-TUAPOKAPOOHATHO-CYNIb(PATHOTO — MarHuEBO-KajblineBo-HaTpueBoro (XI'C-MKH)
JI0 XJIOPUTHO-CYIb(AaTHOTO — MarHueBO-KasbIeBo-HaTpueBoro (XC-MKH).

B ctBope CamanOaii XUMHUYECKU COCTaB PEYHOM BOJBI B TEUCHUE TOJa MEHIETCS OT
THJIPOKapOOHATHO-XJIOPUIHO-CYIb(ATHOTO — MarHueBo-KabIeBo-HaTpuesoro (I'’XC-MKH)
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JI0 XJIOPUIHO-CYIb(PATHOTO — MarHueBO-KalbIiueBo-HaTpreBoro (XC-KMH).

B ctBOpe KbI3bu1akap XMMHUYECKHH COCTaB PEYHOM BO/BI B TEYEHUE r0Jla MEHSAETCS OT
THJIPOKapOOHATHO-XJIOPUIHO-CYIH(ATHOTO — MarHueBO-KabIeBo-HaTpueBoro (I’ XC-MKH)
JIO XJIOPUTHO-CYIh(aTHOTO — MarHHEeBO-KanbITueBo-HaTpueBoro (XC-KMH).

BeiBoabl. B cpennem 3a paccmartpuBaembiii mepuoxa (2010-2022 rr.) BenauunHa
MUHEpaJIN3allid BO3PACTACT BHU3 0 TECUYCHHIO peku Amymapbu. Eciu y ctBopa Tepmes (ot
ycrbst 1302 kM) oHa paBHa 738 mr/m, To K cTBOpy TrosimytoH (oT ycThsi 475 KM) OHa
noBbilaercs 10 853 mr/n, k crBopy Kumuak (ot ycresa 308 kM) oHa yBenuyuBaetcs 10 966
mr/1, kK ctBopy Camanb6aii (0T yctbst 240 kM) — 10 1040 mr/n u k ctBopy Kbi3punmkap (0T ycTbs
127 xm) — mo 1128 mr/m.

CpaBHUBas CpeTHETOIOBHIE BEIMYMHBI PACX00B BOJA 3 PA3JIUYHbIE IEPUOIBI MOXKHO
SICHO TIPOCJICIUTh UX yMEHbIIeHue 110 JuHe peku: B 2008-2012 rr. cpeaHero1oBbie pacxoasl
BOJIbI OT TecHMHBI THOAMYIOH /10 cTBOpa KHITyak mocTeneHHo yMeHbIIauch ¢ 688 1o 474 m>/c,
Janee 1o TeueHuro 10 172 m/c, u y ctBopa K. Kbi3puimkap onu OblTu paBHbI 157 m>/c. Takas
ke KapTuHa HaOmoaercs u B nepuoa 2013-2017 rr.: mo JyiMHe peKy MPOUCXOIUT CIIEAYIOIIee
YMEHBIIIEHHE CPETHEr0I0BBIX PACX0I0B BOIbI: B TecHUHE Trosimyron — 643 m*/c; y r.n. Kumaak
— 421 M*/c, y k. Caman6aii — 110 m*/c u y k. Keispunmkap — 22,3 m*/c. B mepuon 2008-2020 rr.
HaOJIroMaeTCcsl Cclenyolee YMEHbIICHHE BEIMYMH CPEIHEr0J0BBIX pacxXxolO0B BOABI Y
Ha3BaHHBIX CTBOPOB: 635 — 418 — 119 — 104 m*/c.,

Haumenbline BeNWYMHBI MHUHEpaJM3allud HAOMIOAAIOTCS B HIOHE-aBrycre, a
HauOobIIMe B ()eBpalie-anpese u Hosiope-nekaope.

B BepxoBbsIX peku Mpeodsaaronil XMMUYECKHH COCTaB PEYHON BOJIBI XJIOPHJIHO-
THJIPOKapOOHATHO-CYIb(AaTHBII — MarHueBo-HaTpueBo-KanbuueBslid (XI'C-MHK), a B
HU30BbSIX PEKH OH MEHSETCS] Ha XJIOPUIHO-CYIb(PaTHBIM — KaJbI[E€BO-MarHUEBO-HATPHUEBHII
(XC-KMH).

[IpuBeneHHblEe CBEACHUS M pacueTbl MOT'YT OBbITh MOJIE3HBI JJIS CIELUATIUCTOB
Adranucrana, Keipreizckoit Peciyonuku, Tagxukucrana, TypkmeHncTana u Y30ekucTaHa.
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