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COBPEMEHHOE UBMEHEHUE BOJOHOCHOCTHU U MUHEPAJIN3ALIUN
PEKU AMYJAPBU

Annomauun. Pexa Amyoapws, A6141Cb MPAHCZPAHUYHOU PeKOll, K KOMOPOU NpOSAGLaom
npakmuyeckuii  uumepec — cneyuanucmel  Taoxcuxucmana, Agheanucmana,  Typxmenucmana,
Vabexucmana u Kvipeviscxotl Pecnyonuxu. Ilpakmuxa ynpagnenust 0OHubIMU pecypcamu 8 baccetine
Amyoapvu noxaswieaem, umo ce 20cyoapcmea baccelina 0eMOHCMPUPYIOm 3aUHMePeco8aHHOCb @
paspabomke CO2NACOBAHHOU NOIUMUKU UCNOTb308AHUSL BOOHLIX DECypCcos, HANPAGIEHHOU Ha
npeoomepaetiLe B03MONCHbIX KOHPAUKMOE Mexcoy 2ocyoapcmeamu. B smou ceéazu das yemouiuugoeo
YNpaeneHus BOOHbIMU pecypcamu baccelina HeobXo0umo paspabomams 00I20CPOUHYIO BOOHYIO
cmpamezuio, OCHOBAHHYIO HA CYEHAPUSX UCNONb308AHUS B0O0HBIX pPeCypcos, yueme CYeHApues
usMeHenus (Momenienus) Kiumama, a0anmayuoHtvlx mep, peyauposanus cmoxa kackaoamu 1'9C u
cobno0enus 9KONOSUHECKUX O2paHudenull. B ceasu ¢ omum 6 OanHOU cmamve paccMompeHo
COBpEeMEHHOe U3MEHEeHUe 6000HOCHOCMY, MUHEPANUIAYUU U XUMUYECKO20 COCMABA 600bl DPeKu
Amyoapvu no oaunnvim Yzeuopomema Pecnybnuxu Yszoexucmarn 3a 2008-2022 20061 no cmeopam
Tepmes, mecuuna Tioamyion, Kunuax, Camandau u Kweizvindowcap. [Jaunvie cuopomemcayicovl 3a
VKA3aHHble 200bl COOPAaHbL 8 8UOe OMOENbHBIX MAOAUY U 2PaADUKOS.

Knwouesvie cnosa: bacceiin p. Amyoapbu, pacxoobi 800bl, MUHEPAIU3AYUS, 2NAGHbIE UOHDL,
XuMuyeckuii 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.

BBenenne u nocranoBka npodiaemsl. Perenne npo0iemsl ycToiiunBoro Bojo3adopa
U3 TPaHCTPaHUYHOM p. AMyJapbH B CKJIaJbIBalOIIEHCA dKCTPEMAIBHON BOJIOXO03SMCTBEHHON
OOCTaHOBKE HMEET BaKHOE XO3SICTBEHHOE 3HAYEHHWE [UId JKU3HU U Pa3BUTUA
MHOTOMHJIJTMOHHOTO HACEJIEeHUsl IIeCTH peruoHoB PecrnyOnmku VY30ekucTaH, BKIIOYas
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Pecny6nuky Kapakanmakcran, HaXoAgIIylocsi B HU30BbsAX OacceiiHa. CymmapHo 3a 25 net
pa6otsr MKBK (1996-2021 tr.) B nensTy AMyaapbu ObUTO TI0JaHO Bcero 220 KM°, MM B
cpenHeM 8 KM® BOJBI B TOfl, 4TO OTBEYAET HAYYHO OOOCHOBAHHBIM PEKOMEHIALMAM JJIs
MHOTOBOJIHBIX JieT. OfHAaKO mojada BOJBI B JEJNbTY PEKH AMYyAapbu HE CTaOWIIbHA M HE
rapaHTUpOBaHa 0 roJlaM M 110 MECSIaM.

MakcuManbHbIii monmyck Habmomancs B 1991-1992 rr. B pasmepe 29,1 xm® a
MHHEMabHBIA B 2000-2001 T, — 0,536 KM>. MUHEMAIBEHO TpeOyeMblii 00beM BOIBI B pa3Mepe
3,1 xM® He 6bLT0 06ecniedeH B 2006-2007, 2007-2008 u 2008-2009 ronax, a 3atem B 2009-2010
THPOJIOTHYECKOM IOy OBIIO TOJAHO B AENbTy 0Koio 20 kv> Boxbl. Takol HecTaOMIBHBIN
PEXKHUM T10/1a4U BOABI HE MOXKET IMOJICP)KUBATH KOJOTHUECKHUI OaaHc B neibTe [8, 9].

B cBs13u ¢ 3THM onpeieNieHHOEe 3HaU€HNE UMEET OIMCAHUE HEKOTOPBIX XapaKTEPUCTUK
TUAPOIOTUYECKOTO U THIPOXUMHUYECKOTO PEKUMOB BOJIBI p. AMyIapbu 10 1uHe peku [3-19].

HN3yyennocts Bompoca. PasnuuyHble TUIPOJOTUYECKHE U THIPOXUMUYECKUE
XapaKTepUCTUKU PEeKu AMyJapbl B pa3iMyHbIe TOJIbI M3y4alHCh MHOTHMMH aBTOpamH, B
garcHocTH, B.JI. Hlyneiem [19], D.U. UembapucosiM 1 b.A. baxputaunossim [ 14, 15], U.A.
AO6aupoBeiM, JL.I'. Koncrantunosoii, E.K. Kyp6an6aessim u I'.I'. Koncrantunosoii [1], A.b.
Hacpynunsim [11], A.K. XKaksinosoii [ 7], b.E. Anen6aessim [2-4], @.3. Py6unosoii [13], B.E.
Yy6owm [ 18], E.K. Kyp6anbaeBbim, O. AptbikoBeiM U C. Kypban6aessim [9], I1.0. 3aBbsnoBbiM,
E.I'. ApamkeBuu u ap. [8], 2.U. YUembapucoseim, A.b. Hacpynuueim, T.1O. Jlecuuk, P.T.
XoxamyparoBoii [16], B.A. Padpuxoseim [12], D.U. UembapucoBbim u P.T. XoxamypaToBoit
[17].

B.JI. Ulyneem B xuure «Pexku Cpenneir Azum» [19] moapoOHO omucaHbl pa3inyHbIe
TUAPOJIOTUYECKUE XapAKTEPUCTUKH cocTaBisitomux p. Amynapsu ([1samka u Baxma), a Taxoke
OacceiinoB Kadwupnaurana, Cypxannmappu, Kamkamappu u 3epaBmanHa ¢ Hayana
TUAPOJIOTHYECKUX Habmoaenuit 10 1963 roxa.

D.U. Yembapuco u b.A. baxputrauno B cBoux moHorpadusx [14, 15] moapobHo
ONMCATIU THJIPOXUMHIO TOBEPXHOCTHBIX BOJ OacceiiHa AMyJapbH, pacCMOTPEB KayeCTBO HE
TOJIBKO PEYHBIX, HO M KOJIJIEKTOPHO-IPEHAXKHBIX BOJ 110 COCTOSAHMIO Ha 1985 T.

Y.A. AGnupoB u ap. [1] moapoOHO paccMOTpeNnH KadyecTBO BOJABI p. AMymapbu Ha
CTBOpAXx, pacloyIoKeHHbIX Ha Tepputopun Pecniyonuku Kapakanmnakcran B 1990-b1e rofsl.

B 1996 r. A.b. HacpynauH 3ammTui KaHAWAATCKYIO JMCCEPTAIllUI0, B KOTOPOM
MCCJIE0BAJl 3aKOHOMEPHOCTH IIPOCTPAHCTBEHHO-BPEMEHHOTO PACIIPEIEICHUS 3arPA3HSIOIINX
BellecTB B BoJe p. Amynapbsu 3a 1980-1984 rr. [11].

®.5. PyOuHOBa, ONTMCHIBAsI BIHMSIHIE BOJIHBIX METHOPALINA Ha CTOK U TUAPOXUMUYECKUI
pexxuM OacceiiHa ApallbCKOro MOps, IPUBOJUT HEKOTOpbIE JaHHBIE MO KAadyeCTBY BOJX P.
Awmynapsu [13].

E. KypGan6aeB u ap. B cBoeit MoHOTpaduu «ApaibCKOe MOPE U BOJOXO3SIIICTBEHHAS
nonutuka B pecnybnukax LlenTpampHoit  Asmm» [9] paccMmoTpenu  M3MEHEHUE
TUAPOJIOTUYECKOTO pexxrma pek Amynapen u CelpaapbH.

B mpounx wu3 BHIMIENEPEYUCIEHHBIX pPAa0OT paccMaTpuBalOTCs (GOpMUPOBAHUE
TUAPOXUMHUYECKOTO PEKHUMa BOIHBIX OOBEKTOB HHU30BBEB P. AMymapbH, THAPOXUMHSI
MOBEPXHOCTHBIX BOJ CEBEPO-3alaJHOM YacTH HU30BbEB AMYJapbH, THMAPOIKOJIOTHYECKOE
cocrositaue [lpmapanbss g0 2020 r., KOMIUIEKCHash OIIEHKA BJIUAHUS MeEIUOpaldM Ha
TUIPOIKOJIOTHIECKOE COCTOSTHUE BOJHBIX pecypcoB Pecyonuku Kapakanmakcras.

Opnako B OMYyOJMKOBAaHHBIX paboTaXx HEAOCTATOYHO OCBEIIEHBI  BOIPOCHI
COBPEMEHHOT'0 BOJHOTO W THJIPOXMMUYECKOTO PEKUMOB BOJABI ATOH PEKH, OCOOCHHO 3a
NocJeiHee JeCITHIIETHE.

Henr wu 3agpaum  padorbl. llenbio mnpoBeneHHOW pabOTHI SIBISIETCS —aHATHU3
COBPEMEHHOT'0 BOJIHOTO M TUAPOXUMUYECKOTO PEeKUMOB peKl AMynapbu Ha cTBopax Tepmes,
tecHuHa TrosmyroH, Kumuak, CamanOait u Keizeummxap 3a 2008-2020 rr. OcHOBHO# 3amaueit
ABIIseTCS 00paboTKa pe3yabTaTOB aHalIM3a B BUJE LU(POBBIX XapaKTEPUCTHUK BOJHOTO U
TUAPOXUMHUYECKOTO PEXKUMOB PEKH.
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Martepuajabl U MeTOBI. B MpoBeIeHHBIX pacyeTax M MOCTPOCHHBIX TpaduKax ObLIN
UCIIONIb30BaHbl  ()OHJOBBIE MaTepuanbl Y3ruapomMera W YTpaBiIeHHs] MOHHMTOPHUHIA
3arpszHeHus npuponHas cpeasl (YM3). CpelHEeMHOTOJIETHHE XapaKTePUCTUKH ObUIH
MOJIyYeHBbl pacueTHbIM myTeM. lIpM u3ydeHHH XHMHUYECKOTO COCTaBa Ha Pa3IMYHBIX
THJIPOJIOTUYECKUX CTBOpPax p. AMyaapbu ObLI HCIOJIB30BaH METOJ, IPH KOTOPOM
OTIPEEIISIIOCH COIepKaHKe TTIaBHBIX HOHOB B % 3kBUBaneHTHOI (hopme. [Ipu 3TOM B Ha3BaHUU
YYUTBIBAINCH UOHBI, COJIEPKaHUE KOTOPHIX npeBbimano 20 % 3KB., a mpeobiaatalomuii noH
CTaBWJICS TIOCJIEIHUM [5, 6].

Pe3yabTaTel U UX obcy:xkaeHue. M3menenue eenudunbl pacxooos 600wt (Q, mM/c) u
munepanusayuu (M, me/n) no onune pexu. JIns Bcex MATH CTBOPOB M3MEHEHHUE BEIMYMHBI
MUHepan3anuu paccMoTpeHo 3a 2010-2022 rr. (tabm. 1).

Tabnuna 1
MHorojeTHrue U3MEHEHHs! BETMYMHBI MUHEPATU3aI[MH BOBI B PA3JINYHBIX CTBOPAX
p. AMynapbu (B Mr/7)

I'upposiornyeckue CTBOPhI
Tomsi r. Tepme3s | Hmwxke mmotunsl | r.m. Kumuak k. CamanOaii K. Kesurmkap
(1302 xm | TrosmyroH (475 (308 km ot (Hyxyc) (240 (127 xm ot
OT YCTbsI) KM OT YCTbsI) YCThsI) KM OT yCTbd) YCTbsI)
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.JL. 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
cpenHe-
MHOTOJIETHHE 738 853 966 1040 1128
3HAYeHHUsl

B crBope 1. Tepme3 cpemHeromoBas BeMTMYMHA MHHEPATU3AIUH 32 JTOT IEPHOJ
u3MeHsack ot 576 (2014 r.) no 1087 (2018 r.) Mr/n, B cpeiHeM 3a B3AThIN MEPUO] OHA ObLIa
paBaa 738 mr/n. B 2014 r, xorma cpeaHeronoBas BEIMYMHA MUHEpaIM3allMHd BOJBI ObLIa
HauMEHbIIIEH, OHA B TeUeHHE rojia u3meHsuack ot 198 (mexabps) o 800 (mapt) mr/m, a B 2018
T, KOT/Ia CPETHEr0I0Bas BeJIMUYMHA MIHEPATN3aIliH BOJIBI ObllIa HAMOOJIBIIeH, OHA H3MEHSLIACh
ot 772 (okta6pb) 1o 1921 (Mapt) mr/mn. Pacxoibl BObI BHYTPH I'oJla HE ONIPEIENISIINCh.

B crBope TrosiMyroH cpeaHerozoBasi BeIMYMHA MHHEPAIU3ALMM 32 3TOT MEPUOL
u3MeHsachk ot 692 (2015 r.) mo 1028 (2018 r.) Mr/7, B cpeHEM 32 paccMaTpUBAaEMBbIH MTEPHO]T
oHa cocraBmwia 853 mr/im. B 2015 r., xorna cpeanerogoBas BEIMUYUMHA MUHEPATU3AINH BOJIBI
OblJla HAUMEHBIIIEH, OHA B TeUEHHE rojia u3MeHsu1ach oT 577 (MtoHb) 10 865 (Maii) mr/m, a B
2018 r., Korma cpeaHerooBas BeTWYMHA MHUHEpATW3AIMH BOJBI ObUTa HaWOOJIBINEH, OHA
U3MeHsIach oT 465 (utonb) no 1743 (anpens) Mr/i.

B nepuox 2008-2012 rr. cpegHemMecsyHble BETUYUHBI PACXOA0B BOABI H3MEHSIINCH OT
219 (suBaps) 10 1636 (Monb) M>/c, B cpeaHeM 3a Tojl OHM ObLITH paBHBI 688 MY/c.

B nepuon 2013-2017 rr. cpegHemMecssyHble BETUYUHBI PACXOA0B BOABI H3MEHSIINCH OT
211 (okT6ps) 10 1456 (MI07B) M>/C, B CpeTHEM 3a TOJ OHU OBLTH paBHEI 643 M>/c.

B nepuon 2008-2020 rr. cpenHeMECSYHbIE BETMUUHBI PACXOJI0B BOABI U3MEHSIIUCH OT
211 (okT6ps) 10 1427 (MI07B) M>/C, B CPETHEM 3a TOJ OHU OBLTH paBHEI 635 M>/c (Tabm. 2).
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Tabmuma 2
MHorosieTHee BHYTPUT010BOE U3MEHEHHE PAacX0/10B BO/bI (M3/C) B pa3IMUHbIX CTBOPAX
p. AMynapeu
Cpenne-
Topwl I m | mr [ Iv | V VI | vl | VIII | IX | X | XI | XII | roagoBoe
3HaYeHHe
p. Amyaapbs — TecHuHa Tiosmyron (475 kM 0T ycTbs)
22%(182' 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.- Amynapps — r.in. Kunuak (308 kM ot yeTbs1)
22%0182_ 174 |1 233 | 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 o1 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-
2020 61 | 37 | 40 | 59 | 145 | 183 | 285 | 257 | 147 | 81 | 64 | 74 119
p- Amyaapbs — K. Ke3pukap (127 kM 0T yeThs)
22%(182' 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-
2020 50 | 31 | 30 | 45 | 128 | 160 | 266 | 237 | 124 | 66 | 48 | 59 104

B 2022 r. cpenHecyTouHble BEIMYMHBI PAacXOJOB BOJABI B JHU B3ATHUS MpoO Ha
XUMHYECKH aHANN3 M3MEHSINCh CIeAyIomuM obpasoM (B M/c): 24 ampens — 267
(MuHepanu3anus paBHa 757 mr/n); 20 mas — 736 (MuHepanu3anus paBHa 783 mr/n); 24 uioHs
— 567 (Munepanu3zanus paBHa 722 mr/n); 20 uronst — 840 (Mmunepanu3anus pasHa 905 mr/mn); 18
aBrycra — 684 m>/c (MuHepanu3anus pasHa 815 mr/n).

B ctBope Kumuak cpenHerojoBas BelIMYMHA MUHEpAIU3alUU 33 3TOT IEPUOJ
u3MeHsmack ot 873 (2012 r.) mo 1054 (2021 r.) Mr/n, B cpeiHEM 32 MHOTOJIETHE OHA paBHA 966
mr/n. B 2012 r., korga cpenHeronoBas BeIMYMHA MUHEPAIU3AIIMN BOBI OblJIa HAMMEHBIIIEH,
OHAa BHYTpHU Tojia u3MeHsuiach ot 634 (uroHb) no 1112 (suBapp) mr/m, a B 2021 r., koraa
CpPEIHET010Basi BEMWYMHA MUHEPATU3aIMK BOIBI ObliIa HAMOOJIBINEH, OHA U3MEHsUTach OT 838
(maif) 1o 1381 (dpeBpans) mr/m.

B nepuon 2008-2012 rr. cpenHeMeCSYHbIE BETUUYUHBI PACX0JI0B BOJbI U3MEHSUIUCH OT
174 (suBaps) 1o 1103 (mons) M>/c, B cpenHeM 3a roj oHM ObLTH paBHBIe 474 M>/c.

B nepuon 2013-2017 rr. cpegHemMecssyHble BETUYUHBI PACXOA0B BOABI H3MEHSIINCH OT
136 (H0s6pB) 10 959 (Mronb) MY/c, B cpenHeM 3a roj oHu ObLIH paBHBI 421 M%/c.

B nepuox 2008-2020 rr. cpegHeMecsYHble BETUYUHBI PACXOA0B BOABI H3MEHSIINCH OT
159 (H056ps) 10 930 (Mr0nb) M>/c, B cpenHeM 3a Toj oHM ObLTH paBHBI 418 M*/c (Tabdm. 2).

B 2022 r. cpeaHecyToYHBIC pacXO/IbI BOJIBI B JTHH B3ATHS MPOO Ha XUMUYECKUM aHATTN3
M3MEHSAINCh ClleayromuM oopaszoM (B M>/c): 3 despans — 57,4 (MuHepanusanus pasHa 1370

86



HeHTpaJabHOAZHATCKHI JKYPHAJT reorpaduyeckKux MccjaeI0BaHui Ne 3-4, 2023

mr/n); 7 mapta — 192 (munepanuzanus paHa 1004 mr/m); 5 anpenst — 241 (MUHepaTH3aIys
paBHa 1303 wmr/m); 16 mas — 840 (muHepanuzamusi paBHa 696 wmr/m); 21 urons — 364
(MuHepanu3anus paBHa 788 mr/m); 26 utong — 523 (MuHepanu3anus paBHa 569 mr/i).

B ctBope Camanbail cpenHerojoBasi BelIMYMHA MHUHEpAIU3AlMU 33 ATOT MEPUOJ
u3MeHsiachk oT 942 (2012 r.) no 1181 (2011 r.) Mr/m, B cpeiHeM 32 MHOTOJIETHE OHA COCTaBUIIA
1040 mr/n. B 2012 1., xorma cpemaHeroioBas BEIMYMHA MHHEPAJTU3AMH BOJBI ObLTa
HAaUMEHBIIICH, OHA B TEUEHHUE rojaa u3MeHsiach oT 631 (centsiOpp) mo 1444 (mapt) mr/m, a B
2011 r., Korma CpemHerojoBas BEJIMUYMHA MUHEpAIM3allMd BOJbI ObUIa HaWOOJIBIIICH, OHA
u3MeHsiachk ot 650 (aBryct) mo 1524 (mapt) mr/m.

B nepuon 2008-2012 rr. cpenHeMecSYHbIE BETUYHUHBI PACXOJI0B BOABI U3MEHSIIUCH OT
31 (pespans) 10 485 (ur0nb) M>/c, B cpeHEM 3a TOJ1 OHM ObLITH paBHBIE 172 M°/c.

B nepuon 2013-2017 rr. cpenHeMecsuYHble BETUYUHBI PACXOJI0B BOAbI U3MEHSIIUCH OT
38 (mapt) 110 217 (ur071b) M>/C, B cpeiHEM 3a o1 OHM ObLH paBHEI 110 MY/c.

B nepuon 2008-2020 rr. cpenHeMecSYHbIe BETUYUHBI PACXO0JI0B BOAbI U3MEHSIUCH OT
37 (dpeBpans) 10 285 (uromn) M>/c, B cpetHeM 3a o OHU ObLIM paBHEL 119 MmP/c.

B 2022 r. cpeanecyTouHbIe pacxXobl BOJBI B THU B3SATUS IIPOO HA XUMUYECKHUI aHATTN3
M3MEHSINCh CHeAyromuM oopasoM (B MY/c): 12 suBaps — 9,6 (MuHepanu3amus paBHa 1324
mr/mn); 17 dbespans — 46,5 (murepanuzanus paBHa 1399 mr/n); 4 mapra — 44,6 (MUHEpaIU3aIus
paBHa 1284 wmr/m); 6 ampens — 22,5 (muHepanm3amus paBHa 929 wmr/m); 31 mas — 33,8
(MmuHepanuzanus paBaa 709 mr/mn); 10 urons — 49,9 (Munepanu3aius papHa 562 mr/in); 19 urons
— 38,5 (Munepanu3anus paBHa 813 mr/n); 16 aBrycra — 64,8 (MuHEepanu3aus pagHa 780 Mr/i);
6 ceHTs0ps — 17,4 (Mmunepanu3aius paBaa 771 mr/mn; 31 oktaops — 44,8 (MuHepanu3aius paBHa
1087 mr/m); 28 HosiOps — 69,4 (Munepaym3anusi paBaa 1000 mr/im) u 14 nekabps — 46,2
(MuHepanu3amus paBHa 890 mr/i).

B crBope Kubuimkap cpeaHerojoBasi BEIMYMHA MUHEPATU3ALMHU 32 STOT IMEPUOJ
n3mensiack ot 912 (2010 r.) mo 1356 mr/a (2020 r.), B cpeHEM 3a MHOTOJIETHE OHA PaBHA
1128 mr/n. B 2010 r., xorga cpenHerojoBas BeIWYMHA MUHEpAIU3allMd BOJbI OblLia
HalMEHBbIIEeH, OHAa BHYTPHU Toj1a u3MeHsuiachk ot 629 (utomas) 1o 1127 (despans) mr/n, a B 2020
I., KOTJa CpEHEr0/10Bas BeIMYMHA MUHEpAIU3al[iK BO/IbI ObLTa HANOOJIbIIEH, OHA U3MEHSITACh
ot 1114 (aBryct) no 1702 (anpens) mr/m.

B nepuon 2008-2012 rr. cpeaHemMecsyHbIe BETUIUHBI PACX0JA0B BOABI H3MEHSIIUCH OT
27 (deBpansb) 10 490 (uronb) MY/c, B cpenHeM 3a roj oHM ObLTH paBHBIE 88,3 MY/c.

B nepuon 2013-2017 rr. cpenHeMecsYHble BETUYMHBI PACX0/10B BOJIbI U3MEHSINCH OT
24 (maprt) 10 202 (aBryct) M°/c, B CpeiHEM 3a O/l OHH ObLITH paBHBI 88,3 M°/c.

B nepuon 2008-2020 rr. cpegHeMecsyHbIe BETUYUHBI PACX0A0B BOABI H3MEHSIIUCH OT
30 (MapT) 110 266 (Mr0JIB) M>/c, B CPEHEM 3a o OHU ObLIM paBHEI 104 M%/c (cm. Tabm. 2).

B 2022 r. cpenHecyTOYHBIE pacX010B BOABI B THU B3SATUS P00 HA XUMUYECKUIN aHATTU3
M3MEHSIUCH CIeAYIomuM obpasoM (B M>/c): 5 despans — 6,1 (MuHepanusauus pasHa 1533
Mmr/mn); 16 mapta — 16,7 (Munepanu3zanus paBaa 2031 mr/m); 17 anpenst — 9,1 (MuHEepamu3amms
paBa 1400 wmr/m); 22 wuions — 6,5 (mMuHepanuzamus paBHa 906 mr/m); 5 wmrons — 3,6
(MuHEepanu3amusi paBHa 648 mr/m); 4 aBrycta — 15 (MuHepanuzauusi paBHa 656 wmr/m); 2
OKTsI0pst — 12,8 (MuHepanu3zaus pasHa 964 mr/in) u 28 Hos0ps — 27,7 (MUHEpaIU3a1ysl paBHa
858 mr/m).

CpaBHUBAasi CpEIHETO/IOBBIE BEIMYUHBI PACX0O/I0B BOJIA 32 Pa3IMYHbIC IEPUOIBI, MOKHO
SICHO TIPOCIIEIUTh UX YMEHbIIIEHUE 10 JiuHe peku: B 2008-2012 rr. cpenHero1oBbe pacxoasl
BOJIbI IIOCTENEHHO YMEHbIIAIUCh ¢ 688 10 474 M>/c, nanee o Teyenuio 10 172 m*/c, u y cTOpa
K. KbI3bu1mkap onu 6611 paBHbl 157 M°/c.

Takass >xe kaprunHa HaOmonmaercs u B mnepuox 2013-2017 rr.. mo auuHE peku
MIPOUCXOAUT CIEAYIONIEE YMEHBIIICHUE CPETHETOIOBBIX PACXOIOB BOJIBI: B TECHUHE TIOSIMYIOH
— 643 M*/c; y r.im. Kummuak — 421 m%/c, y k. Caman6aii — 110 M*/c u y k. Kpispunpxap — 22,3 m*/c.

B nenom 3a mepuoa 2008-2020 rr. HabMOAaeTCS CIEAYIONIEE YMEHBIIICHUE BETMYUH
CPEIHET00BBIX PACXOA0B BOJIbI Y Ha3BaHHBIX CTBOPOB: 635 —418 — 119 — 104 M/c.
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['maBHOI NMPUYMHON YMEHBILIEHHS BEJIMUYUHBI PACXO0B BOJIBI MO JITTMHE PEKU SIBIISETCA
BO7103a00p B OPOCHUTENIbHBIC KaHAJIbI, HAIPUMED, OT CTBOpa TrosiMyroH 10 cTBopa CamaHOait
amyJapbUHCKas BoAa OTOupaercss B opocurTeibHble KaHaisl FOxHoro m CeBepHOro
Kapakanmakcrana, a Takke B KaHajdbl XOpe3Mckoi oOmactu PecmyOnmku Y30ekuctaH u B
Jamory3ckyto obnacts TypkmeHHCTaHA.

BuyTpuronoBsie H3MEHEHHS CPEIHEMHOTOJIETHAX CPEIHEMECSYHBIX pPACXOJI0B U
MuHepanu3auuu BoAbl peku Amyznapbu 3a 2008-2022 roasl cTBOpax TeCHHMHA TIOSAMYIOH,
Kunuak, Caman6ait u Kei3punpkap npusenensl Ha puc. 1. [To BceM cTBopaM BHUIHO, YTO TPH
3HAUUTEIBHOM YBEJIMUYEHUH PACXO0/I0B BOJIbI, €€ MUHEPAIN3allisl YMEHbBIIAETCS.
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i mw o i
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1000 1000 600 800
800 800 800
200 200 o I I 40
200 I
200 200 200
0 ol 2 cnnhld Ny
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B) = Pacxo  =MuHepanusauum r mmm Pacxog  ===MuHepanuaauun

Puc. 1 BHyTpurogosbie ni3MeHeHHs CPETHEMHOI0JIE€THAX CpelHEMeCAYHbIX PACX0JA0B H
MUHePAJTU3aluM BoAbI peku Amynapsu 3a 2008-2022 roabl B cTBOPax TeCHUHA
TrosamyoH (a), Kunuak (0), Camanoaii (B) u Keisblxkap (r).

H3zmenenue xumuueckoeo cocmasa no oaure pexu. VIsMeHeHHe XUMHUYECKOTO COCTaBa
Ha Pa3IMYHBIX TUAPOJIOTHYECKUX CTBOpAaxX p. AMyJapbu OBLUIO PACCMOTPEHO MO JaHHBIM
«Y3ruapometay 3a 2022 r. [Ipu 3ToM OBLIT HCTIOIB30BaH METOUYECKUAN TTOAXO0]] OTIPEACIICHUS
XUMHYECKOIO COCTaBa, IPUMEHAEMBIN IOYBOBEAAMHU U THAPOTre0IoraMy Ha npakTuke [14-17].

Brauane mms KaxIoro THAPOJIOTHYECKOTO CTBOpa OBLIM BBIOpAHBI MO JABE MPOOBI
XUMHYECKOI0 aHAJIN3a BOJBL: 1) ¢ MAKCUMAaJIbHOM BEIMYMHON MUHEPAIN3allMi BHYTPHU I'0a U
coJIep’KaHUEM IJIaBHBIX MOHOB U 2) C MUHUMAJIbHON BEJIMYMHONW MUHEpaIU3allii BHYTPH roja
U COJIepKaHueM TJIaBHBIX HOHOB. Jlanee colepkaHue IIIaBHBIX HOHOB BCeX BBHIOPAHHBIX MPOO
XUMHYECKOT0 aHajiu3a OblUIN MpeACTaBIeHbl B TpeX GopMmax: a) B Mr/i; 0) B Mr-3KB U B) B %
JKB.

OneHka XUMHUYECKOTO COCTaBa MPOBEICHA MO HU(PPOBLIM JAHHBIM, MTOJYYEHHBIM B %
skBUBajeHTHOH (opme. IIpu 3tom comepxkanue Tpex anuoHos (HCO3; SO42%; CLY) u Tpex
katnoHoB (Ca*™?; Mg*%; Na*+K") npunumanocs 3a 100%.

Janee ompenensiach J0Ji1 KaXIOro INIAaBHOrO MOHa 1o otHoumieHuto k 100 %, u B
Ha3BaHUE XUMHUYECKOTO COCTaBa MIPUHUMAIIUCh BCE HOHBI, COJIEPIKaHUE KOTOPBIX OBUIO PaBHO
niu npessimano 20 %.
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PeBy.]’H:TaTBI HaAaMMCHOBAHHUA XUMHNUYCCKOI'O COCTaBa BOJbI p AMy,[[apr/I, OHpel[eJIeHHbIX
OTNMCAaHHBIM CTIOCOOOM MPHUBEICHBI B TAOIHIIE 3.

Tabnuua 3
N3MeHnenne MuHepan3anus U CoAep KaHus IrJIaBHbIX HOHOB BOJIbI P. AMyAapbH MO JJIMHE
peku B 2022 r.
dopma Munepa-
Hlata aHaIJ)'II/I3 HCO3 | SO4? CL Ca*? | Mg** | Na*+K* J11/13au§51, XEIMH%CKH
a /i 1 cocTaB
p. Amynapses —r. Tepmes
02.0 MT/IT 217 562 116 142 93 91 1222
3' mr-3kB | 3,558 | 11,689 | 3,271 | 7,086 | 7,645 | 3,958
% JKB 19,14 | 62,85 | 17,58 | 38,12 | 41,07 | 21,29 C-HKM
01.0 MT/IT 136 131 51 54 17 55 445
6' Mr-skB | 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. AMynapesi — HIXKe IoTUHBL TysIMyIoH
MT/JT 177 228 101 82 21 113 722
PO o | 207 | 4742 | 2848 [ 4002 | 1726 | 4916
%o03kB | 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
%ok | 20,97 | 49,30 | 28,84 | 39,66 | 20,53 | 40,62 I'XC-MHK
p. Amynapes — r.. Kumgak
03.0 MT/JT 156 575 222 110 62 244 1370
2' Mr-3kB | 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
26.0 MT/IT 152 166 87 581 26 81 569
7' Mr-akB | 2,493 | 3,453 | 2,453 | 2,895 | 2,137 | 3,524
%03kxB | 29,36 | 40,68 | 28,89 |34,79 | 25,24 | 41,51 XI'C-MHK
p- Amyznapss — k. CamanOaii
170 MT/1T 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/JT 139 178 86 56 32 72 562
6‘ Mr-3kB | 2,279 | 3,702 | 2,425 | 2,794 | 2,630 | 3,132
% 5B | 26,89 | 43,63 | 28,66 |32,90 | 31,04 | 36,91 I'XC-MKH
p. Amyaapes — k. Kei3pimmkap
16.0 MT/JT 160 831 411 150 100 378 2031
3' Mr-3kB | 2,624 | 17,284 | 11,590 | 7,485 | 8,220 | 16,443
% 9KB 8,23 54,31 | 36,42 | 24,80 | 25,83 | 51,66 XC-KMH
05.0 MI/J1 147 213 96 56 28 107 648
7' Mr-akB | 2,410 | 4,438 | 2,707 | 2,794 | 2,301 | 4,654
%03kxB | 24,97 | 46,00 | 27,98 | 28,91 | 23,83 | 48,10 I'XC-MKH

B cTBOpe Tepmes XMMUUECKUI COCTaB BOABI P. AMyIapbH B TEUEHHE I'0J1a MEHSAETCS

OT XJIOPUIHO-TUZIpOKapOOHATHO-CYIb(haTHOrO — KambiueBo-HaTpueBoro (XI'C-KH) mo
TUAPOKAPOOHATHO-XJIOPUIHO-CYIb(ATHOTO — MarHueBo-KaniblineBo-HatpueBoro (I'XC-
MKH).

B ctBOpe Kumuak XuMu4eckuil cocTaB peqHOM BOJbI B TEYEHHE IOAa MEHSETCS OT
XJIOPUIHO-THAPOKAPOOHATHO-CYIIb(ATHOTO — MarHueBO-KablineBo-HaTpueBoro (XI'C-MKH)
JI0 XJIOPUIHO-CYIb(PATHOT0 — MarHueBO-KabliueBo-HaTpreBoro (XC-MKH).

B ctBope CamanOaii XMMHUYECKH COCTaB PEYHOM BOJBI B TEUEHHUE TOJa MEHIETCS OT
THJIPOKapOOHATHO-XJIOPUIHO-CYIb(ATHOTO — MarHueBO-KanbIeBo-HaTpueBoro (I’ XC-MKH)
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JI0 XJIOPUIHO-CYIb(PATHOTO — MarHueBO-KabIiueBo-HaTpreBoro (XC-KMH).

B cTBOpe KbI3bUTIKAp XMMUYECKUI COCTAB PEYHOM BOJIBI B TEUEHHE I'0JIa MEHSIETCS OT
THJIPOKapOOHATHO-XJIOPUIHO-CYIH(PATHOTO — MarHueBO-KalbIeBo-HaTpueBoro (I’ XC-MKH)
JI0 XJIOPUTHO-CY/Ib(aTHOTO — MarHKEeBO-KanbITueBo-HaTpueBoro (XC-KMH).

BeiBoabl. B cpennem 3a paccmartpuBaembiii nepuoxa (2010-2022 rr.) BenauunHa
MUHEpaTU3aluy BO3pacTaeT BHU3 0 TeueHHIo peku Amyaapeu. Ecnu y ctBopa Tepmes (0T
yctbst 1302 kM) oHa paBHa 738 mr/m, To Kk cTBOpy TrosimytoH (oT ycThsi 475 KM) OHa
noBeIaercs 10 853 mr/i, k crBopy Kumvak (ot ycthst 308 kM) oHa yBenuuuBaeTcs 10 966
mr/1, K ctBopy Camanb6aii (ot ycrbs 240 kM) — 10 1040 mr/n u k ctBopy Kbi3suimkap (0T ycTbs
127 xm) — o 1128 mr/m.

CpaBHUBasi CpETHETO10BbIE BEITMYMHBI PACX0J0B BOJIA 3 Pa3IMYHbIE IEPHOIbI MOKHO
SICHO TIPOCJICIUTh UX yMeHbIlIeHue 110 JiuHe peku: B 2008-2012 rr. cpeaHero1oBbie pacxoabl
BOJIBI OT TecHHHBI Tr0sIMyIOH /10 cTBOpa Kumuak mocrenenno ymensmanuch ¢ 688 no 474 m/c,
nanee o Tedenuo 10 172 m3/c, u'y ctBopa k. KeI3buimkap onu OsutH paBHbl 157 m>/c. Takas
ke KapTuHa HaOmonaercs u B nepuoa 2013-2017 rr.: mo JyiMHe peKy IPOUCXOIUT CIIeAYIoIee
YMEHbIIIEHHE CPETHErOI0BBIX PACXOI0B BOJIBI: B TecHuHE TosiMytoH — 643 M*/c; y r.i. Kuruak
— 421 M*/c, y k. Caman6aii — 110 m*/c u y x. Keisbunmxap — 22,3 m*/c. B nepuon 2008-2020 rr.
HAOMOIaeTCsl  CIIEAYIONIee YMEHBIIEHUE BEJIUYUH CPETHETOJOBBIX PACXOIOB BOIBI Y
Ha3BaHHBIX CTBOPOB: 635 — 418 — 119 — 104 m%/c.,

Haumenpmivie BeaMYMHBI MUHEpalW3allud HAOMIONAIOTCS B HMIOHE-aBrycTe, a
HauOobine B (peBpasne-anpere u HOsIOpe-aekadpe.

B BepxoBbsSIX pekH MpeoOsIaJaroniiil XUMHYECKH COCTaB PEUHOI BOJbI XJIOPUIHO-
THJIPOKapOOHATHO-CYIb(aTHBII — MarHueBo-HaTpueBo-KanbuueBslii (XI'C-MHK), a B
HU30BBAX PEKH OH MEHSETCS Ha XJOPHAHO-CYIb(GaTHBIA — KaJblMEBO-MarHUEBO-HATPUEBBIN
(XC-KMH).

[IpuBeneHHbIE CBeNEHUS W pacyeTbl MOTYT OBITh MOJE3HBI JUISl CIEHUATNCTOB
Adranucrana, Keipreisckoit Peciyonuku, Tamgxukucrana, TypkmeHucTana u Y30ekucTaHa.
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