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U3MEHEHHWSI MECSIYHOT'O U CE30HHOT'O CTOKA
PEK A3EPBAMIKAHA (PAVTOHBI OT'Y3-TABAJIA)

AnHoTanus. BEIMoONHEH aHamM3 BHYTPHUTOJOBOTO pacmlpeielieHus CTOkKa pek AszepOaiimxana (paiion Orys-
l'abama). ns OLEHKH COBpPEMEHHBIX M3MEHEHHH pacxoia Boabl pek Orys-I'abammHCKOTO paifoHa HCIOIB30BAHEI
CTaTHCTHYECKUE, BOIHO-OAIAHCOBBIE METOIBI, a TAaKXKe METOJABl MaTeMaTHYecKoro cpaBHeHHA. CpemHeromoBbIe
pacxopl OXBaTBIBAIOT MEPHO] HAOMIOACHUN 3a cTOKOM pek ¢ 1960 mo 2017 r. OneHeHO BIMSHHE COBPEMEHHBIX
M3MEHEHHH Ha peXXuM pek 1o tepputopun Orys-I'abammackoro paiiona. OCHOBHOI ebi0 pabOTHI SBISETCS OI[CHKA
COBPEMEHHBIX M3MEHEHHH cToka pek. Pacxom Boawl pek 3a 1960-1990 roner (I mepuoa) cpaBHHBAICSA C PacxoioM
Boubl 32 1991-2017 roast (11 nepuon). Ilo pesynbratam cpaBHEHUsI CPEAHOTOJOBBIX U CPEITHEMECSYHBIX PacXO0B
000ouX Nepro10B OblIa JaHa OLIEHKA U3MEHEHHs PEYHOTO CTOKA.

KiroueBble c10Ba: M3MEHCHUs KiuMarta, pedHoi cTok Ory3-I'abaquHCKOro paiioHa, OCajKH, JIMHHS TPCHIA,
HEpaBHOMEPHOCTh paclpe/ieeHus, HAOII0ICHNUSI.

BBenenue. AzepOaiipkaH BXOJUT B YHCJIO CTPaH C OTPAHWYCHHBIMH BOJHBIMU pecypcamu. [Ipu-
MepHo 50% ero TeppHTOpHH paCIONOKEHO B 3aCyNUIMBOM 30HE, a BOAHBIE PECYPCHl CKyAHBI U
HEpaBHOMEPHO pacmupereneHbl. Ocaaki U COOTBETCTBEHHO PEYHOI CTOK paclpeiesssioTcs B TeUeHHE roja
HEPABHOMEPHO, MO3TOMY B IIEPUOJBI TOJOBOJbS M MABOJKOB YacTh PEYHOI'O CTOKAa coOupaercs B
BOJIOXPAHIIIUIIAX H MO3KE HUCIOIB3yeTCS B MajoBOAbe. TakuM o0pa3oM, CHUKAETCS PUCK HABOJHEHUH.
HecMotpst Ha TO, uTO A3epbaitmkan Oombiie Apyrux crpad HOkHoro KaBkasza mo TeppuUTOpHU W MMEET
OoJblliee HACENICHUE, €r0 BOAHBIC pecypchl mo mokaszatensm 2010 r. B 2,1 pa3a MeHbIIe, 4eM y cocenHei
['py3un, u B 3,1 paza mensIie, yem y Apmenun [1].

BrusHue u3MeHeHMs KiuMMara Ha BOJHBIC PECypChl OICHWMI HalMOHANBHBIA IICHTP W3MEHCHWUS
knuMmata AzepOaiimxana. CormacHo pacderam k 2050 u 2100 rr. mporHO3upyeTcsl COKpalleHHue BOIHBIX
pecypcos Ha 22,5 u 20,7% coOTBEeTCTBEHHO [2].

B cBs13u ¢ pa3BUTHEM CENBCKOTO XO3SMCTBA B CTPaHe, PACHINPEHNEM HPPUTAIIMOHHOTO 3eMJIIeIEIHS 1
OBICTPBIM POCTOM YHCICHHOCTH HACENICHUS, a TAaKKE HM3-32 BO3ACHCTBHUS TJIOOATBHBIX KIMMATHUYCCKUX
W3MEHEHUI CTOK PEeK YMEHBIIIACTCs, OCAJKOB B BEreTAIllMOHHBIN MTEPHOJ BBINAACT MEHBIIE, TTOTPEOHOCTh
B BOJIE MOCTOSHHO YBEIHYMBAETCA. B CBs3WM ¢ 3THM CyllecTByeT OObliasi MOTPEOHOCTh B MPaBUIIBHOM
OIIEHKE PEYHOTO CTOKA.

B ycnoBusx M3MeHeHUs KIMMaTa W YCWICHUS aHTPOIOTCHHON Harpy3KH Ha TPUPOIHYIO CPEay B
Onmmkaifiiee JecATUIeTHE OJHON M3 TTaBHBIX 3a]ad THAPOJIOTUYECKUX WCCIENOBAHUN SIBIISETCS OIICHKA
MMOBEPXHOCTHBIX W TOA3EMHBIX BOAHBIX pecypcoB. B 1978 r. m3ydeHmem BOAHOTO OajaHca pPEUHBIX
OacceiinoB 3annMainuch PycramoB C. I'. u Kamkait P. M. OHu nanu onieHKy MECTHBIX BOJHBIX PECYpCOB
BCEX PErHOHOB A3epOaii/pkaHa, UCIOJb3Ys JaHHbIe HaOmoaenii mo 1972 rox [3].
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Hampapnenust cToka W BpeMEHHbBIC NOKa3aTeNU PA3IWYHBIX (a3 BOMHOTO pexuma pek bomibimoro
Kagkaza C. I'. Pycramos, P. M. Kamkaii [2, 3], P. H. MaxmynoB [5], ®@. A. UmanoB [6] u np. ucce-
JOBaJIM C WCIIOJIb30BaHUEM TPAJULIMOHHBIX METOJOB HA OCHOBE AAHHBIX HAONIOJCHUN MPEIbIOYLIHNX JET.
YuuteiBas 3T0, A U3YYEeHHUs KoJeOaHUI CTOKa peK, MPOTEKAIOIINX M0 HCCIEAYEeMON TEPPUTOPHH, MBI
WCITOJIB30BANIN JaHHBIEC CTOKA pek a0 2017 rona.

MatepuaJisl 4 MeTOABI HcCaeI0BaHUs. JJaHHbIC HAOMIOACHUI THAPOMETEOPOTIOTHYECKUX CTAHIINH,
PacCTIONOKEHHBIX Ha Pa3HBIX peKax M Ha Pa3HBIX BHICOTaX MECTHOCTH, OBLIH MCIIONB30BaHEI JIJISl U3yYeHUS
COBpPEMEHHBIX M3MEHEHUH pedHoro croka Ory3-I"abanmHckoro paiioHa. B ucciiemoBaHNN UCTIOIB30BAITNCH
CpaBHUTENBHBIE U CTaTUCTHYECKHE MeTOoAbl. ClieyeT OTMETHTh, YTO JaHHBIE O TeMIIepaType U Ocajakax,
KOTOpBIE CUMTAIOTCS OCHOBHBIMH METEOPOJIOTHYECKHMH TapaMeTpaMyd U ITydIille XapaKTepH3yIT HU3Me-
HEHUs KJIMMaTra, HOPMHUPYIOTCS ¢ TPHUBSI3KON K mukiamdeckor Oaze (1961-1990 rr.), pekoMeHIOBaHHOM
BceemupHnoit meteoponorndeckoit opranuzanueit (BMO), u cpaBHUTEIBHON CTaTUCTUKON MEPHOIOB MOCIe
1991 r.

Jlis OIeHKW COBpPEMEHHBIX H3MeHeHHH cToka pek Orys3-l'abammHCKOro paiioHa MCIIONB30BaHEI
CTaTHCTHUYECKHE, BOAHO-0aTaHCOBBIE METO/IBI, a TAK)KEe METOIBI MaTeMaTHIecKoro cpaBHeHUsA. CpemaHero-
JIOBBIE PACXO/Abl OXBATHIBAIOT MIEPUOJ HAOMIOACHUH 3a cTOKOM pek ¢ 1960 mo 2017 rr.

Jsa mpoBeneHUs OIGHOK CTATUCTHYECKHMH METONAaMHU pPe3yJbTaThl OBLTH IONyYEHBI ITyTEM
cpaBHEHUS HAOIIOJaeMBIX 3HAUCHHH peK pernoHa B TedeHune 1960-1990 1T. co cpemHUMH MHOTOJICTHUMH
pacxomamu Boabl 1991-2017 rr.

Pe3yabtathl 1 ux odcys:xkaenne. OCHOBHON palioH HCCIENOBaHUM BKIOYaeT peku Jlamarunpyaid,
Tukanneaait, Anmmkandaii, Typsauaidi u [Jlemupanapanuali, UCTOKH KOTOPBIX HAXOJIATCS Ha BBHICOTE
3000-4000 M B ropax Bbonbmoro KaBkaza. Penbed MecTHOCTH TOPUCTEII, B CEBEPHOIT YacTH HAYMHAETCSI C
BO3BBIIICHHOCTEH 103kHOTO ckioHa ['maBHoro KaBkasza, B 1eHTpanbHON yacTu — B qonuHe ["aHbIx-Oitpu-
4aii, B FO)KHOW YaCTH OXBATHIBAET BEPXHIOIO YaCTh TOPHOTO XpeOTa AKUHOXYP (PUCYHOK 1).

WUccnegoBaHHbIA
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Pucynok 1 — CxemaTudeckuii m1aH ocHOBHBIX pek Orys-I"abana

Pexu Ha teppurtopun Orys-l'abana OTHOCSTCS K THUIy PEK C BECCHHMM M OCCHHHM IIOJIOBOJBEM.
VBenuueHHe CTOKa PEK HAYMHACTCS C MapTa W MPOJOIDKACTCSA JIO HIOHS W HA3bIBACTCS IMEPHOIOM
MOJIOBOJIBSl. B 3TOT meproa mpUYrHA YBEIHYCHUS] CTOKA OOBSCHIETCS TasHUEM CHera ¥ WHTCHCHBHBIMH
ocajJKaMu B BOIOCOOpHOM OacceiiHe.
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B cBs3u ¢ yMeHbIIEHHEM KOJIMYECTBA OCAJKOB C MIOHS MO CEHTSIOph B OacceiiHe CTOK peK HauYMHAET
YMEHBIIAThCS, U PEKH NMUTAIOTCA 33 CUET [IOJ3eMHBIX BOA. B HIOHe-aBrycTe HaOM0AaeTCs IEPUOL JIETHEH
3aCyxu. OTO OOBICHSETCS OTCYTCTBHEM IIOCTOSHHBIX JICTHHKOB M MaJbIM KOJIMYECTBOM OCAJIKOB B
Oacceitne [7].

ITo ouenke C. I'. PyctamoBa u P. M. Kamkas (1978) ocHOBHBIM HCTOUHHKOM NUTaHus pek Orys-
I"abana aBasrorcs noasemusie Boabl — 40-60 %, noxnesbie Boasl — 20-35 %, cHeroBble BOIBI — 15-25 %.

B pacuerax HCHONB30BINCH AAHHBIE IIITH CTAaHIUM THUAPOJIOIMYECKOT0 MOHHUTOpUHTra. Camblit
JUTMHHBIA THIPOJIOTHYECKUH paa Ha cTaHIuu [lemupanapanydaii-I'abana 57 neT, a camblit KOPOTKHM psiji Ha
cranmun TypsiHuait — noc. CyroBmarsl — 46 ner. Ha GonpmncTBe pek (amarsurdaii-bam Jlamarsi,
Amnmxandaii-Kasoamm, Tukanneraaii-TUKaHIb) TPOJOIKUATENBHOCT PSIOB HAOMIOACHUN COCTABIISET
6onee 50 ner (Tabnuua 1).

Tabmuna 1 — [InnHa 1 pacxox BoAsl pek Ha Teppuropun Orys-I"abana

e I
1 Jamaruneyait — c. bam [lamarsin 1963-2017(55) 3,10 1150
2 Tuxannbeaail — ¢. Tukanmus 1960-2017(56) 3,45 760
3 Anmmpkandai — ¢. KasOamm 1963-2017(55) 5,84 258
4 TypstHuait — moc. CyroBmiarst 19682-017(46) 8,29 110
5 Jemupanapanyaii — r. ['abana 1960-2017(57) 5,58 900

B Tabnwme 1 mpuBeneHB MPOMOKHUTEIHHOCTH TEPHOIOB, OXBATHIBAIOIINE JAaHHBIE O CTOKE DEK,
CpeHUE MHOTOJICTHHE PACXOJbl BOJBI U BBICOTHI PACIIOJIOKCHUS ITYHKTOB THIPOJIOTHYSCKUX HaAOIIO-
IECHUMH.

Boansie pecypcbl pacnipe/ieieHbl HepaBHOMEPHO. Tak, cpelHIl MHOTOJIETHUIH pacXoj BOJbI B peKax
komeGmnercs ot . 3,10 1o 8,29 m*/c (Tabmuma 1) [8].

KomnuectBo ocankoB B Asepbaiimkanckoit Pecrybmuke B 2007-2020 rr. uiss pa3HBIX BBICOTHBIX
WHTEPBAJIOB MPUBEICH 3a OTICIBHBIC TOBI I MHOTOJICTHHE Tieproabl [9] (Tabmuia 2).

Tabmuna 2 — Pacnpenenenue ocaakoB B AzepOaiimkaHckoil PecryOmmke
JUISL Pa3IMYHBIX BBICOTHBIX HHTEPBAJIOB OTHOCHTEIBHO MHOTOJIETHEH HOPMBI, MM

Bricota, M o
Fon 0 1-200 201-500 | 501-1000 | >1000 | pecrybmike

Hopwmsr 1961-1990 334,0 327,0 478,0 534,0 639,0 476,0

2007 -21,0 -8,0 62,0 +89,0 +25,0 +16,0

2008 +5,9 -29,0 -171,0 +147,0 +5,0 -31,0

2009 +38,0 +69,0 -7,0 +17,0 +11,0 +6,0

2010 +30,0 +69,0 -28,0 +232,0 -20,0 +51,0

2011 +178 +124 -19,0 +288,0 +143 +87,0

2012 +14,0 -29,0 -130 +94,0 +51,0 -23.0

2013 +29,0 -44.0 -186 +78,0 -18,0 -45,0

2014 -11,0 -60,0 -117 -11,0 -82,0 -70,5

2015 +10,0 -32,0 -55,0 -33,0 -31,0 -42,0

2016 +118 +108 -12 +151 +124 +110

2017 -40,3 -38,6 -260 -41,2 -125 -101

2018 +6,0 -32,0 -7,0 +172 +10,0 -21,0

2019 +34,0 +6,0 -22,0 +8,0 -95,0 -50,0

2020 -20,9 -63.,0 -141 +56,0 -43,7 -51,2
Cpennee 363 327 405 628 628 470
N3meHeHus 1o cpaBHEHUIO C MHOT'OJIETHEH HOPMOH +29 0 -73,0 +94,0 -11,0 -6,0
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W3 Tabmuipl 2 BUAHO, YTO CYIIECTBEHHOTO YBEIMUYCHUS WM YMCHBIICHHS KOJMYECTBA OCAIKOB B
pecyOIMKe 1Mo CpaBHEHUIO C MHOTOJIETHeW HOpMo# He Habmomaercs. 3a 2007-2020 romasl oTMedanoch
YMEHbIIIEHUE 0CaJKOB Bcero Ha 6,0 MM MO CpaBHEHUIO C MHOT'OJIETHEW HOPMOH.

Haubonpmuit poct xonndecTBa ocagkoB HaOmoaaiacs Ha BeicoTax 501-1000 m (97,0 mm), a yMeHb-
menue — Ha Bbicotax 201-500 m. Ecnu 3a 2007-2020 rr. Bo BCceX BBICOTHBIX MHTEpBaiax MO CTpaHe OTMe-
YaJIMCh YBEIWYCHNUE WM YMEHBIIEHHE KOJIWYECTBA OCAJAKOB OTHOCHUTENFHO HOPMBI B OTZIEIbHBIE TO/BI, TO
B BeICOTHOM HHTepBasie 201-500 M BO Bce okl OBUIO TOMBKO YMEHBIIICHHE.

C 2012 mo 2020 rop (3a uckmoyenueM 2016 T.) Mo Bcell cTpaHe CHMXKAIOCh CPEJHETOJ0BOE KOJH-
YECTBO OCA/IKOB.

VYBenuueHne W yMEHBIIEHHE KOJMYECTBA OCAIKOB, BBIMAJAIONINX HA TEPPUTOPHH pecITyOIvKH,
OKa3bIBACT BIIMSHUC HAa BOJIHBIC PECYPCHI CTPAHBI, PEXKUM PEK U TOJIOBOM CTOK. Tak, Ha OOJBIIUHCTBE PEK
(hUKCHPOBAIOCH CHIDKEHHE TOJJOBOT0, MAKCHMAIFHOTO U MUHUMAJIHHOTO CTOKA.

B tabmmue 3 oneHeHO BIUSHHE COBPEMEHHBIX M3MEHEHHH Ha pPeXXnM pek mo tepputopuu Orys-
labamuuckoro paitona. CpeTHET0IOBBIE U CpEeIHEMECSUHbIE pacxoabl BoAbl 3a 1991-2017 rr. — Il mepuon
(Qaep) CPaBHUBANUCH CO cpefHeMecaYHbIMU pacxofamu 1960-1990 rr. — I nepuon (Q,p) (Tabmuua 3).
CpaBHeHHE pacxoJl0B JBYyX NEPHOJOB BIIBHIO U3MEHEHHs PeYHOro cToKa (Qacp). JaHHBIE HaOIrOqEHHI
M0 Ka)/10M peke oxBaThiBaroT nepuoa 1960-2017 rr.

Ilenb cpaBHEHUs cpenHeMecsyHOTO pacxoja pek B 1960-1990 rr. co cpeaHeMecadyHbIM pacxo/ioM
1991-2017 rr. cOCTOUT B TOM, YTOOBI BBISICHUTh, B KAKOM MECSIIC I'0Jla CTOK YBEJIUYMBACTCS, @ B KAKOM
yMmeHbaeTcs. g 4 pex u3 5 uMeeT MecTo YBeITUUEHUE 3UMHETO CTOKa.

Tabnuna 3 — CpeHerooBoe U CpeJHEMECSYHOE paclpeie]IeHue pacXxoaa BoAbl OCHOBHBIX pek Orys-I'abaanHckoro paiioHa
(1961-2017 rr.)

3uma Becna Jleto Ocenb 3uMa | Cpennee
[epuonas:
I I I v \% VI | vII | VIII | IX X XI | XII | roaoBoe
1 2 3 4 5 6 7 8 9 10 11 12 13 | 14

Jamarwunpyait — ¢. bam J{amarson

CpenHuii MHOTOJIETHUH pac-
xox Bogel 3a 1960-1990 rr., | 1,54 | 1,51 | 1,81 | 3,46 | 5,37 | 5,34 | 4,36 | 3,66 | 2,96 | 2,66 | 1,96 | 1,61 3,02
Qieps m’/c (I meprox)

CpenHuii MHOTOJIETHUH pac-
xox Bozel 3a 1991-2017 rr., | 1,85 | 1,58 | 1,81 | 3,59 | 5,35 | 4,61 | 3,74 | 3,33 | 3,21 | 2,81 | 2,06 | 1,87 2,98
Qyep, M/c (11 eproz)

Cpasiene ¢ Imeprogoy, | +0-31[40.07| 0 [+0,13]-0,02|-0.73 [ -0.62 | -0.33 | +0.25|+0.15| +0.1 |+0.26| -0.04
Quacps Mc +0,21 +0,06 -0,56 +0,17

Aumpxanyaii — ¢. KasGamm

CpenHuii MHOTOJIETHUH pac-
xox Bogel 3a 1960-1990 rr., | 5,23 | 5,58 | 6,66 | 8,57 | 9,45 | 7,16 | 4,69 | 432 | 4,74 | 5,71 | 5,82 | 5,49 6,12
Qieps v’/c (I mepuox)

CpenHuii MHOTOJIETHUH pac-
xox Bogmel 3a 1991-2017 rr., | 3,97 | 4,11 | 5,63 | 7,17 | 9,17 | 7,46 | 5,21 | 4,61 | 5,48 | 4,95 | 4,62 | 4,36 5,56
Qaeps M/ (I TIEPUO.)

Cpassenmie ¢ Imeprogon, | -1:26 | 147 | 1,03 | -1.4 [ 028 ] +0.3 [+0.52] +0.29 [+0,74] 0,76 | -12 [-1.13| -0.56
Qucpy M/c 21,29 20,90 +0,37 20,41

Tuxanneraaii — ¢. TukaHIBI

CpenHuii MHOTOJIETHUH pac-
xox Boxel 32 1960-1990 rr., | 0,99 | 0,92 | 1,19 | 3,87 | 6,18 | 7,27 | 5,58 | 4,42 | 3,84 | 3,11 | 2,09 | 1,34 34
Qieps m’/c (I meprox)

CpenHuii MHOTOJIETHUH pac-
xox Bozel 3a 1991-2017 rr., | 1,08 | 1,14 | 1,53 | 4,13 | 6,15 | 7,18 | 5,61 | 3,91 | 3,71 | 3,19 | 2,37 | 14 3,45
Qyep, M/c (11 meproz)

Cpassentie ¢ Lneprogon, | +0-09|+0.22[+0.34]+0.26 -0.03 | -0.00 |+0.03] -0.51 [-0.13 | +0.08 |+0.28 | +0.06| +0.05
Quep Mc +0.12 +0.19 -0.19 +0.08
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Typsiauaii — noc. Cyrosuiarst

CpenHuii MHOTOJIETHUH pac-
xox Bojel 32 1960-1990 rr., | 4,09 | 4,36 | 5,53 10,29 (12,71 | 15,57 | 7,46 | 6,66 | 8,14 | 7,12 | 5,14 | 4,71 7,65
Qieps M/c (I nepuopn)

CpenHuii MHOTOJIETHHUH pac-
xon Boael 3a 1991-2017 rr., | 5,38 | 5,69 | 6,83 10,66 (15,51 |12,52| 7,48 | 7,62 | 8,57 | 10,13 | 8,02 | 6,41 8,74
Qsep, M/c (11 meproz)

Cpasiene ¢ I mepnogoy, | +1:29|+133| +13 [+037| +2.8 | -3.05 |+0,02| +0,96 | +0.43 | +3,01 | +2.88 | +1.7 | +1,09
Quepr M/c +1,44 +1,49 -0,69 +2,10

Jemupanapanyaii — r. 'abana

CpenHuii MHOTOJIETHUH pac-
xoz Boxel 3a 1960-1990 rr., | 2,06 | 1,83 | 2,07 | 4,63 | 8,69 | 11,29 8,36 | 5,93 | 5,17 | 5,07 | 3,45 | 2,58 5,1
Q1cp, M/c (I mepron)

CpenHuii MHOTOJIETHUH pac-
xox Bogel 3a 1991-2017 rr., | 3,19 | 2,71 | 2,9 | 536 | 9,9 |10,96| 9,56 | 7,48 | 6,6 | 6,4 | 4,83 | 3,89 6,15
Qaeps m*/c (Il mepuox)

Cpassentie ¢ Lmepnogon, | 113 | +0.88|+0.83 40,73 [+1.21] -0.33 | +12 | +1.55 [+1,43[+1,33 [ +138 [ +131| +1,05
Quep M/c +,11 +0,92 +0,81 +1,38

IIpoBeneHHBIC aHATW3bl TOKA3ajdd, YTO HAWOOJbIIEe W3MEHEHHWE pacxoia BOIBI HAO0OIaloch B
Amnmxandae, Typsuuae, [lemupanapanuae. B Typsauae u [lemupanapanuae mo cpaBHeHuo ¢ 1960-
1990 rr. — I nepronom (Qicp) B 1991-2017 rr. — . 1l nepuon (Q,ep) yBemmumiics pacxol Ha Qae, = 1,09 M/c,
Qaep = 1,05 M'/c.

Hab6mronanocs cHmKeHHE pacxoaa Ha pekax Anumkandail u Jamarunpuaid. [To cpaBHenuto ¢ 1 me-
pronoM (Q¢p) M3MEHEHHE pacxoa Boabl B Anupkanuae Qaep = 0,56 M’/c (Tabumra 3).

CHMXEHHE CPETHETOI0OBOTO PAcXo/ia BOJIBI P. AJKaH4all MOXHO OOBSICHUTD yBEIIMYCHUEM 00BEMOB
WCTIONB30BaHMsSI CTOKA PEKH B BOJOXO3SHCTBEHHBIX IENAX. B palioHe ruapomornveckoro myHkra ['asoa-
my — ANMIKaH4al HaceleHUe 3aHUMAaeTCAd YKCTEHCUBHBIM CEJIbCKUM X03aicTBOM. [lo 3TOM mpuunHe B
BETETALMOHHBIA MEPUOJ CTOK AJuaxkaHyas ucnosb3yercs ans opomenus [10]. Boma Q = 1,5 M/c
3a0upaeTcs U3 peKy AJIs 3aN0oJTHEHHS BOAOXpaHMIUIIA JKeHupiu (pHCYHOK 2).

CHmKeHHe cpenHerofoBoro pacxozaa Jlamarsurgas cocTtaBiseT Qi = 0,04 M3/c, 3TO HEOOIBIIAs
BEIMYMHA K MOXET ObITh OOBSICHEHA BBINMAAAIOIIUMHU B OacceiiHe 0caIKaMH.

ITo cpemneeromoBoMy pacxomy Boubl pek Jlemupamapanuait u TypsiHuaid, HA000pOT, 3apUKCUPOBaAHA
TTOJIOKUTENIbHAS TEHICHITUS YBEIIMUEHUS BO Bce Mecsarnl (Tabmura 3). IlpwumHO# pocTa TomoBOTO
pacxona BOIbI 00EUX PEK SIBIACTCS IOBBIIICHHE T'OJOBBIX OCAZKOB B OacceiiHe. Tak, Ha pHCyHKe 3
n300pakeH rpaduk pacupeaesicHusl 0CaaKoB, HaOmoaaBmmxcsa Ha ['abanuHckoN MeTeocTannuu B 1990-
2010 romax. Ha I'abanmnHcKo# MeTeocTaHIMK 3adUKCHPOBAHA IMOJIOKUTENbHAS JIMHUS TPEHIA OCaJIKOB,
9TO COOTBETCTBYET pacHpeeICHHUIO pacxona B Jlemupamapande.

HesnauntenbHoe yBENUYEHUE CPEIHETOJJOBOTO PACcX0/ia BOJBI HAOOAIOCHh B paiioHe THKaHIbIYast
(cm. Tabmuy 3).

CorracHo uccinenoBanusaM mpodeccopa Umanosa ®. A. pernoHanbHbIE M3MEHEHUS KJIMMAaTa TaKKe
MOBJIMSIM HA PEYHBIC W BOJHBIC PECYPCHI, TOJOBOW CTOK U PEKUM. YBEJIUYCHHUE MX MPOUCXOIUT Mpe-
UMYIIECTBEHHO B MEPUOJ 3UMHEH MEXCHH. B OCHOBHOM 3TO CBSI3aHO C IMOBBIIICHUEM CPEIHECE30HHOMN
TeMITepaTyphl B 3UMHHE MECSIIBI, YTO YBEIIMYNBACT 3aIlachl TaJOW BOJIBI B 3UMHUI IEPHOIT M CTOK MEXKe-
HH [6].

[ToaroToBeHBI TPaPUKN CPETHEMECSIHBIX 3HAUCHUM pacxoia BOIBI PEK MCCIEAYEMON TepPUTOPUHI
3a 1991-2017 roas! U cpemHEMECIYHBIX 3HaUYeHUH pacxoaa Boasl B 1960-1990 rr. (pucynku 5-9).

Habmonmanocs m3MeHeHHe 3MMHETO W JIeTHETO pacxona pek Jamarumnpuait m Tukanmergait (cwm.
taGuiy 3). YBenmueHne 3uMHeH HOpMbI pacxoma Jamarsumdas Quue = 0,26 M’/c, a 3MMHHE PacXobl
Bogbl Tukanmbrdas Quu, = 0,12 M/c. Hampotus, neTHue pacxoasl 06eux pek CHmKamuch. CHUZUIUCH
JISTHUE PACXOJIbl HAOIIOAANIOCH B JIETHUE pacXoabl Bojbl Jamarumdas Quer, = 0,56 M°/c u TUKaHIbI9as

— ] —
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Quero = 0,19 Mm/c. TIoBbIIIEHHE CpEIHEMECSYHON TeMIepaTyphl BO3AyXa B OacceiiHaX peKk MOXKeT
IIPUBECTH K OBICTPOMY TassHUIO CHE)KHOTO IIOKPOBA M YBEJIMUCHHIO CTOKA 00EHX PEK B 3UMHHN IIEPHOJ.

[onrorosneH rpaduk W3MEHEHUs] CPeTHEMECSYHOW HOPMBI TeMmeparypbl Mereoctannun Ory3, Ha
3TOM rpadKe CPaBHUBAIOTCA CpeAHEMecSYHble HOpMBI Temnepatypsl 1960-1990 rr. u cpenHeMecsIyHbIe
temnepatypsl 1991-2017 rr. (pucyHok 4). CornmacHo pucyHKY 4, Ha MereocTaHuu Ory3 HaOIromaeTcs
MIOBBIIICHUE CPEIHEMECIIHOM TeMIIEpaTypbl B 3UMHUII CE30H U CHIDKEHHE B BECEHHHM, 3TO OTPa3sHiIOCh Ha
(opMHPOBaHHHM PEYHBIX BOA B 3TOM Oacceiine.

30,0 ®1966-1990 rr. ®1991-2010 rr.

- I|||‘III|
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Pucynok 4 — JlunamMrka U3MEHEHUH cpeIHEMECSIUHON TeMIepaTypsl Bo3ayxa Ha MeTeocTaHuu Ory3

U3 rpadukoB Ha pucyHKax 5 U 9 Takke BHIHO, YTO CYLIECTBEHHBIX M3MECHEHHH CpPEIHEMECSYHBIX
pacxonoB Boabl pek Jamarsuipuait M Tukanneuail 3a 1991-2017 rogsl He npouzonuio. ITyHKTHI
HaOJII0/IeHNs Ha peKaxX PacIoIoKEHbl Ha BEpXHEH aOCOIOTHOM BBICOTE, U B 3THX TOUKAX PEKH B MEHBIICH
CTETIeHN UCTOIB3YIOTCS /U BOJAOXO3AUCTBEHHBIX LieJei. DTO MPUBOJIUT K COXPAHEHHIO €CTBECTBEHHOTO
CTOKa peK.

Kpome TOro, cHmxeHue CpeqHErofoBOro pacxoaa BOAbl B PeKax MOXHO OOBSCHUTh YMEHBIICHHEM
0CaJIKOB, a TAK)KE YBEJIHYCHUEM 00BEMOB HCIIOJIH30BaHUS PEUHOTO CTOKA HA BOJOXO03SHCTBEHHBIE LIEIIH.

B Anmmxandae Bo Bce Mecsibl HaOMIOJaNOCh CHIDKEHHE pacxoja BOJBI MO CPaBHEHUIO C HOPMOK
croka 1960-1990 rr. I[IpuunHa 3TOrO B TOM, 4TO BOJIa M3 PEKH 3a0upaercs I UPPUTALUOHHEIX IENeH,
AHTpONOreHHOE BO3/IEHCTBHE HAa PEKH MIPUBOJUT K HAPYIICHHUIO ECTECTBEHHOT'O CTOKA.

Kpymnneiimue pexu paifoHa — Ammxandaid u TypsiHuail (cM. pucyHku 6 u 8), ['maponorndeckue
HaOJIroaTeNIbHBIE TIOCTHI HA PEKaxX PAacIoJIOKEHbl B HU30BBSX, 3[1€Ch IIUPOKO Pa3BUTO WPPHUTALIHOHHOE
3eMIIEACINE M CTOK PEKH IIMPOKO HCIOIB3YETCS B BOMOXO3SANCTBEHHBIX MLENAX, YTO MOMHMO
PETHOHATIBHBIX KIIMMAaTHUECKUX U3MEHEHNUH, BIUAET Ha TOJ0BOI pacxo pek.

B Anmpxandae Habmozanock cHkeHHe pacxona Boabl (Qagp = 0,56 M’/c), a B TypsiHuae —
yBeaudeHue (Qacp = 1,09 M/c).

Kak Bumno u3 Tabmurer 3, pacxon Boabl 1991-2017 rr, mo CpaBHEHHUIO C MECSYHBIM PACXOJIOM B
Hemupanapanuae B 1960-1990 rogax Beipoc. Takoe yBenmueHHe HaOJIIOJaloCh BO BCE CE30HBI (pHUCY-
HOK 9). PocTt pacxoma Boawl B [emupamapandae 3a 1991-2017 1T. cBsi3aH C BBHIAJCHHEM OCAIKOB B
OacceitHe peku (CM. PUCYHOK 3).

AHanu3 mokasajl, yTo HaOJroJaeTcs W3MEHEHHE MECSYHBIX M CE30HHBIX PacxolloB BoABI pek Orys-
I'abanuHckoro paiiona Asep0OailikaHa, B OCHOBHOM 3TO CBSI3aHO C IOBBIIICHHEM CPEOHHMX CE30HHBIX

TEMIEPaTyp B 3UMHHUE M JICTHUE MeCAIBl. Pe3yabTaThl NCCIIEOBaHUS COTIIACYIOTCS ¢ AaHHBIMU MMaHOBa
®. u Maxmynosa P.
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Pucynok 5 — JIlunamuka usmMeHeHnuit pacxosaa Boasl B Jlamarsuryae
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Pucynok 8 — Jlunamuka usmenenuii pacxoga Bozel B TypsiHuae
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PucyHnok 9 — JlunamMuKa U3MEHEHUH pacxoja BoJbl B JlemMupanapaHuae

Kpome Toro, mpu olieHKe U3MEHEHUSI MHOTOJICTHETO Pacxo/ia BOJbI B peKax HeOOXOUMO 0o0pamaTh
BHHUMAaHHE Ha BBICOTY PACIIONIOKEHHUS THIPOJIOTHYECKOM CTAaHIIMH HA 3TOM pPEKe U OPOCUTENEHBIX KaHAIIOB.
[ToToMy uTO eciy TUAPOIOTHYECKas CTAHITUS PACIONIOKEHA ITOCIIe OPOCUTEILHOTO KaHalla, 3a0Uparomero
BOJYy M3 PEKH, TO HeoOxomauMo oOpaliath BHUMaHHE Ha aHTPOIIOTEHHBIC M3MEHEHHS, a HE Ha €CTeCT-
BEHHBIC U3MCHEHHS CTOKa pekd. [[03TOMy B HCCIIENOBAaHUAX IelecooOpa3Hee HCIOIb30BaTh JAHHBIC
THAPOJIIOTHIECKUX CTAHIINH, PACITOIOKCHHBIX HAa BEpXHEH aOCONIOTHOW BHICOTE. 311eCh PEUHBIC BOIBI
WCIIOJIB3YIOTCSL MEHBINIE W JaHHBIE HAONIONCHUNA XapakTEepH3yIOT ECTECTBEHHBIM CTOK. Hampumep,
rujipojoruueckue crannumu B Jlamarunpuae, Tukanneidae, JleMupamapaHuae pacmojoXeHbl Ha a0co-
moTHOH BeicoTe 800 M, M B 3TOM YaCTH PEKH MEHbIILIE CETbCKO3SIMCTBEHHOE BO3AEUCTBHE. DTO MPUBOIUT K
TTOJIYICHHIO 0oJilee OOBEKTHUBHBIX PE3YIhTAaTOB IPH OICHKE BIMSHUS COBPEMEHHBIX M3MEHEHHWH Ha CTOK
peK.

3a nmocnennue 50 yeT HaceleHWE HaIle CTpaHbl YBENUYMIIOCH Ooyiee yeMm B 1,9 pasza, a muomanb
3eMellb, IPUTOIHBIX IS BEICHUS CEIBCKOTO XO3SMCTBA, BHIIPOCHIA JUIIb HA 355 ThICSY Ta. DTO Tpedyer
0onee 3¢ (eKTUBHOTO UCMOIB30BAaHUS OrpaHMYEHHBIX BOAHBIX pecypcoB [10]. Kpome Toro, HeoOxoammo
JydIlie UCIONb30BaTh 3MMHIE TPaH3UTHBIE CTOKHU pek Orys-I"abanunckoro pariona [11].
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C y4eToM U3I0KEHHOTO BO3HUKACT OCTPasi HEOOXOIUMOCTh B M3yYEHUH 3MMHETO CTOKA PEK.

3aknwouenune. VcciaeqoBaHus IOKa3ajad, YTO HAOMIOMAIOTCS H3MCHEHHS MECSYHBIX M CE30HHBIX
pacxomoB Boabl pek Orys-I'abanwHCKOTO paiioHa. B OCHOBHOM 3TO CBSI3aHO C TIOBBHIICHHEM CPETHUX
CE30HHBIX TEMIIEPATYpP B 3UMHHUE U JICTHUE MECSIIEI.

Ycranoeneno, uro Ha pekax Orys-I'abamunckoro paiiona B [lemupamapandae u TypsHuae
HaOJIFOMaeTCsl TOJIOKHUTEIIbHAS TEHACHITHS YBEITUYCHHS pacxoja BOIBI BO BCe Mecsambl. I[IpmumHa pocra
TOJIOBOTO pacxo/a BOABI 00EHX PEeK CBA3aHA C IMOBBIIICHUEM KOJIMYECTBA TOJOBBIX OCAJIKOB B OacceiHe.
Jannpie 00 ocagkax MOCIEIHUX JIeT, HAOMoJacMbIX Ha ['a0aqMHCKOW METEOCTAaHIIUU, COOTBETCTBYIOT
pacmpeneneHuIo cToka B JlemupanapaHyiae.

B Anmpxandae BO Bce MecAlbl HAONIONANOCh CHIKEHHE pacxona Boabl, Qg = 0,56 M/c. B
AnukaHdae THIPOJIOTHYecKas cTaHIus ['asbaiy pacmnoiokeHa B HIDKHEM TCUSHUM PEKH, TJIE CTOK PEKU
UIMPOKO HCIOJB3YeTCA ISl BOAOXO3sCTBEeHHBIX Henei. [lo 3Tol mpuunHE MOMUMO KIMMAaTHYECKHX
HEOOXOIMMO YUNTHIBATh BIHMSHIE aHTPOIIOTEHHBIX (haKTOPOB HA TOJIOBOM pacXol peK.

Bripocnu 3umuue pacxonsl Boabl Jamarumaast Quu, = 0,26 M’/C ¥ 3UMHHE pacxonsl TukaHibIuas
Quma = 0,12 M’/c. TloBbleHue CpPeIHEMECSIUHOM TeMIIepaTyphl BO3AyXa B 0OacceiHaX PEeK MOXKET
MPUBECTH K OBICTPOMY TasHUIO CHEXXHOTO TIOKPOBAa M YBEIWYSHHIO CTOKa peK B 3uMHUH mepuon. [loka-
3aHO, YTO TOBBIIICHUE 3UMHUX TEMIIEPATyP SBISICTCS OCHOBHOU MPUYMHON POCTA 3UMHETO CTOKA PEK.

HaGmonanocs cHmkeHue neTHero pacxoja Bogsl B Jamarunpdae Qe = 0,56 M’/C M JIeTHEro
pacxozna Boabl B Tukannsrgae Q e, = 0,19 M/c.

Taxkum 00pazoM, perdoHaILHBIC KIMMATHYECKAC W3MEHEHMs TOBIMSUIM Ha PEKAM CTOKa pek. B
OCHOBHOM JTO CBSI3aHO C TIOBBIIIEHUEM CpPEIHEH CE30HHON TemImepaTypbl B 3UMHHE MECSIIBI, YTO
YBEJIMUMBACT PACX0]l MEKEHH 3a CUET POCTa TasiHUS 3a11acOB CHETOBOU BOJBI.
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CHANGES IN THE MONTHLY AND SEASONAL FLOW OF RIVERS
IN AZERBAIJAN (OGUZ-GABALA DISTRICTS)

Abstract. Azerbaijan (Oguz-Gabala region) was carried out. To assess current changes in water flow of rivers
in the Oguz-Gabala region, statistical, water balance methods, as well as mathematical comparison methods were
used. Average annual flows cover the period of observations of river flow from 1960 to 2017. The impact of modern
changes on the regime of rivers in the Oguz-Gabala region has been assessed. The main goal of the work is to assess
modern changes in river flow. River water flow for 1960-1990 (I period) was compared with water flow for 1991-
2017 (II period). Based on the results of comparing the average annual and average monthly flow rates of both
periods, an assessment of changes in river flow was made.

Keywords: climate change, river flow of the Oguz-Gabala region, precipitation, trend line, uneven distribution,
observations.

H. A. DiioooB

Hmxernep («CYKAHAJD» FeUIBIMH-3€pTTEY XKOHE K00anay HHCTUTYTHI, baky, O3ipOaiikan PecyOmukacsr;
iftixar.eyyubov@mail.ru)

O3EPBAMKAHIA AMJIBIK JKOHE MAYCBIM/IBIK O3EHIEPIIH O3rEPICTEPI
(OFBI3-FABAJIA AIMAKTAPEI)

AnHoTanusi. O3ipOaibkannarsl (Orbi3-I"abana oOJBICH) ©3€H arbIHBIHBIH JKbUI ILIHIE TapajyblHa Taljiay
xyprisingi. Ore3-I'abana eHipiHzeri ©3eHIepAiH Cy aFbIHBIHBIH aFbIMIAFbl ©3repicTepiH Oarajiay YIiH CTaTUCTHKA-
JBIK, Cy OallaHCHI dJIicTepi, COHAal-aK MAaTEMaTHKAIBIK CATBICTHIPY 9MICTepl KOIMaHbUIIbL. OpTamia »KBUIIBIK aFrblH-
nmap 1960 xpunan 2017 xpUTFa JAEHiHTI ©3¢H aFbIHBIH OaKbUIay Ke3eHiH KaMTHIbl. Kasipri 3aMaHFbI e3repicTepiy
Orp3-l'abana aliMarbIHOAFBl ©3CHACPHAIH PEXHMiHE ocepi OaramaHAbl. JKYMBICTBIH HETi3Tri MaKcaThl — ©3€H arbl-
HBIHIAFBl 3aMaHayH esrepictepai Oaramay. 1960-1990 sxempmapnmarer (I ke3eH) ©3€H CYBIHBIH IIBIFBIHBL 1991-
2017 xemmapnaars! (11 ke3eH) cy MBIFRIHBIMEH CANBICTHIPHUTABL. EXi Ke3eHaeri opraria sXKbUIIBIK )KOHE OpTalia aiIbiK
JIeOUT KOPCETKIIITEPIH CANBICTBIPY HOTHKENepl OOWBIHINA 63€H aFbIHBIHBIH 03repyiHe Oara Oepiii.

Tyiiin ce3nep: ximmarTbiH e3repyi, Orbi3-I'a0bana aiiMarbIHBIH ©3€H arblHbI, KaybIH-IIAIIBIH MOJIILEP], TPEHT
CBI3BIFHI, OIpKETKi TapamMaysl, 6aKpuIayap.
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TRANSFORMATION OF THE AMUDARYA RIVER BASIN
IN THE CONTEXT OF CLIMATE CHANGE

Abstract. The article assesses the impact of climate change on the water resources of the Amudarya River
basin. The Amudarya River is fed by thawed snow and glacial waters. Glaciers have a significant role in the water
supply of agriculture, as well as hydropower. Due to the intensive melting of glaciers in the short term, the flow of
some rivers will increase. However, in the long term, the runoff will decrease, and some glaciers may disappear
altogether. An important task of this study was to take into account the work of researchers working on environ-
mental problems in the Amudarya basin. Since the ecology of the transboundary Amudarya River is in the sphere of
national interests of several countries: Tajikistan, Uzbekistan, Turkmenistan and Kazakhstan, certain conditions for
cross-border cooperation are being formed. The main problem of cooperation is unstable river regimes, which require
continuous planning and negotiations on the allocation of resources, and which are exacerbated by climate change.
The main consequences of the influence of climate change on the formation of water resources and water use in the
Amudarya River basin are highlighted.

Keywords: Amudarya River, climate change, river runoff, glaciers.

Introduction. The Amudarya is the largest river in Central Asia, with a catchment area of 309,000
km?” and a length of 2,540 km. On its way, it overcomes the highest mountains and vast deserts, in which it
is helped by multiple tributaries. Melting glaciers and snowfields on the slopes of the Hindu Kush and the
Vrev Glacier form the Wakhandarya watercourse, which in its turn forms the Panj River. The Amudarya
River is formed by the confluence of two main tributaries: the Vakhsh River, originating in the Kyrgyz
part of the Pamir Mountains, and the Panj River flowing along the border of Tajikistan and Afghanistan.
The Amudarya River is a cross—border river flowing between Afghanistan, Kyrgyzstan, Tajikistan,
Turkmenistan and Uzbekistan. The main flow of the Amudarya is formed on the territory of Tajikistan
(72.8 %), 14.6 % in Afghanistan and 8.5 % in Uzbekistan. Three major tributaries Kafirnigan, Sherabad,
and Surkhandarya flow into the Amudarya. The annual flow of the Amudarya is 73.6 km’, with a water
storage volume of 24 billion m’ [1]. About 80 % of the Amudarya is regulated by more than 35 reservoirs,
which capacity is more than 10 million, and Nurek and Tuyamuyun reservoirs are the main reservoirs [1].

The Amudarya River has a significant role for the development of the basin countries. The water
resources of the Amudarya River are used mainly for agriculture, power generation, industrial, domestic
and drinking purposes, and the lower reaches of the Amudarya are important for fishing. The cities
Urgench, Nukus, Termez, as well as the Amudarya Reserve and many dams are situated near the
Amudarya. Dams are especially important for Tajikistan because of the country's export of electricity
generated by the dams. As it is known, Amudarya waters are fully used for irrigation. The Karakum Canal
takes water from the Amudarya and flows through the desert from east to west and is the main source of
drinking water and irrigation. The Kizil Canal, which irrigates the central part of Uzbekistan, also flows
from the river. Uzbekistan harvests about 10-20 % of the world's cotton through irrigation [2]. Huge fields
of cotton and wheat are growing along the Amudarya and its canals in Turkmenistan. However, due to
irrigation, most of the river does not reach the Aral Sea, as a consequence of which it is rapidly drying up
and decreasing in size. In turn, the lack of water resources is one of the factors limiting the development of
the Amudarya basin countries. The world is undergoing intensive climate warming, which leads to melting
of glaciers. And glaciers, in turn, are the main sources of fresh water for the river basins of Central Asia.

—— |4 ——
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Another peculiarity of the Amudarya basin is the active manifestation of denudation and erosion
processes, which cause a high sediment load of many rivers. The Amudarya is one of the first on the globe
in terms of suspended sediment runoff. Excessive water use without knowledge of ecological laws and
poor water management create even more difficulties for the functioning of water management systems in
the Amudarya river basin. Water consumption and water use are constantly increasing, and the impact of
economic activities on the hydrological regime of water flow, especially for irrigation, population and
industry, is also increasing significantly. Therefore, today's global problem is the severity, extent of
climate change, especially in developing countries.

Materials and methods of research. The main data for this review were publications of scientific
articles in journals, anthologies, as well as electronic resources and publications on the Amudarya River
Basin. The studies from 2010-2022 were also taken into account. From glaciers to water use of water
resources in the basin were analyzed and assessed.

Glaciers as a runoff formation zone. Central Asia is characterized by arid and continental climate.
This means that summers are very hot (up to 50 °C in deserts), winters are very cold (up to -60 °C in the
mountainous regions of the Pamirs). The average annual temperature ranges from + 14 to + 17 °C, winter
temperature — from + 1 to + 2 °C, summer temperature — from + 30 to + 32 °C [3]. It is known that climate
change is influencing the temperature rise as well as precipitation patterns. But melting of glaciers is a
more worrying consequence of global warming in Central Asia. Currently, glacier losses in Central Asia
are about 1 % per year [4]. Small glaciers (less than 0.5 km?) are already at the stage of complete melting
[4]. Due to the intensive melting of glaciers in the short term, the flow of some rivers will increase.
However, in the long term, runoff will decrease and some glaciers may disappear completely. According to
the reports of the UN Regional Center for Preventive Diplomacy for Central Asia, water reserves in CA
glaciers have decreased by more than 25 % [4]. The rapid melting of ice formations in the mountains, as a
continuous process, is influenced by several factors. Among the subjective reasons is the widespread
human interference in local ecosystems. The objective reason is the impact of global climate warming
processes. Taking into account the above-mentioned, in the long term, the Amudarya river flow will
decrease. According to foreign experts' assessments, the Amudarya runoff may decrease up to 15 % during
25 years [4]. Such water deficit, as we know, is influenced by melting of glaciers and permafrost,
temperature increase and decrease in surface runoff.

Glaciers are sensitive climate indicators, as described above. They primarily respond to inter-annual
changes in temperature and precipitation. Recently, there has been a significant increase in glacier melt
research using remote sensing. In the paper by Franz Gerlich, Tobias Bolch et al. "More dynamic than
expected: an updated survey of surging glaciers in the Pamir" [5] presents an updated list of confirmed
rising glaciers in the Pamir, where the Amudarya River originates. This work is based on previous studies
and more on a systematic analysis of Landsat image time series (from 1988 to 2018) to detect glacier
surges and determine the start, end and their full surge cycle (for example, from the beginning of an active
phase year to the beginning of the next active phase) and very high resolution imagery (Corona, Hexagon,
Bing Maps, Google Earth). In the framework of this study, glacier pulsation data in the Pamir Mountains
confirming temperature spikes were obtained. According to the research, on average, the minimum
altitude decreased from 3954 to 3793 m above sea level, but individual glaciers at maximum length
reached points more than 800 m lower than that [5]. These results of the study prove the fact that due to
climate change glaciers are at the stage of melting and possible disappearance. The list created during this
study is available in the supplementary material, which can serve as a basis for further research [S]. Due to
the melting of glaciers, it is important to take into account the work of researchers working on
environmental problems in the Amudarya basin.

Melting glaciers is a global environmental problem caused by climate warming. The increase in air
temperature causes a massive melting of glaciers, making their area gradually decrease and the water level
of the basin increase. Over time, the problem will only worsen and could result in an ecological
catastrophe.

Ecology in the Amudarya basin. The Amudarya is the most high-water river in Central Asia and
throughout its course the water is used for irrigation purposes. Subsequently, drainage water can flow back
into the river with organic and chemical pollutants in its composition. In terms of turbidity and the amount
of suspended sediment, the Amudarya ranks among the highest in the world. The increase in water
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turbidity is explained by the erosion of soils and river banks by significant flow velocities. The
composition of river water is affected not only by precipitation and snowmelt, but also by floods and
tributaries flowing into the larger river and groundwater. An important objective of this review was to take
into account the works of researchers working on environmental problems in the Amudarya basin, because
the ecology of the transboundary Amudarya River is in the sphere of national interests of several
countries: Tajikistan, Uzbekistan, Turkmenistan and Kazakhstan.

The ecological state of the Amudarya river basin can be characterized by studies of water properties.
During the international experiment "NOWRUZ", which involved scientists from Kazakhstan,
Kyrgyzstan, Uzbekistan and Tajikistan, the results of processing and interpretation of the database were
obtained [6]. The aim of the experiment was to study the radioecological and geochemical purity of the
transboundary rivers of Central Asia. The samples were studied by neutron activation analysis (NAA) at
the Institute of Nuclear Physics of the Academy of Sciences of the Republic of Kazakhstan (INP of the
Academy of Sciences of the Republic of Kazakhstan). Vakhsh, Pyand;j and Kafirnigan rivers were selected
points of the main tributaries of the Amudarya in the study. According to the results, water in two
tributaries of the Amudarya River showed increased mineralization. In the Vakhsh river, the concentration
of salts was 650 mg/l, in the Panj River — 520 mg/I. As a result of the study, the neutron activation analysis
(NAA) method was used to obtain a quantitative analysis of the presence of metals in the objects with an
accuracy better than 10 *(-10) g/g. The obtained data of the provided method allowed to detect the
presence of metals in river waters and to show their distribution. In river waters, elements of the 1st hazard
class - As and the 2nd hazard class - Co, Na, Sb, U were detected. For comparison, sodium concentration
was high in the lower reaches of Pyanj (52000 ug/l) and Vakhsh (70000 ug/1), but lower than maximum
permissible concentration (200000 pg/l) [6].

In continuation of the interpretation of previously obtained data on water composition in the
Amudarya river basin, the work of D.A. Abdushukurov and Z.V. Kobuliev "Elemental composition of
bottom sediments and adjacent soils of the main tributaries of the Amudarya" is dedicated to the
processing of the results based on samples collected at the confluence of the three main tributaries of the
Amudarya - the Panj, Vakhsh and Kafirnigan rivers. In the course of fieldwork, samples of bottom
sediments and adjacent soils were collected at the three locations: on the Panj River; on the Vakhsh River
(1 km upstream of the confluence with the Panj); and on the Kafirnigan River (upstream of the confluence
with the Amudarya). Sample data were obtained from various laboratories of the Nuclear Physics
Institutes of Uzbekistan and Kazakhstan. The methods which have been used (neutron-activation and
X-ray fluorescence analyses) have high sensitivity. All in all, concentrations of 38 elements were
determined in the samples. The study allowed to identify 6 macroelements and trace elements, including
rare-earth elements, among the elements and to reveal radiochemical patterns of element distribution in
the rivers [7].

In conclusion, according to the value of water pollution index (WPI), the quality of Amudarya water
in all sites complies with the 3rd class of medium polluted waters. On average, the river has a 962.8
mg/dm® mineralization [8]. Such increase of river runoff mineralization and, accordingly, deterioration of
water quality is caused by general decrease of water availability along the whole length of the river and
discharge of return collector water into the river channel from irrigated areas. In places where a large
volume of return water is created, it means that excessive water withdrawal from the river and discharge
into collectors is made. Therefore, it is necessary to reduce the volume of excessive water withdrawal in
the future and thus reduce the volume of return flow and utilize it in small reservoirs and natural
depressions. An important task of the joint strategy of Amudarya water resources management in the
context of climate change is to balance the interests of the countries in the region between environmental
water requirements and water use issues.

Water use and infrastructure. The impact of climate change on the nature of the functioning of
water management systems in the Amudarya basin can be expressed both through changes in the
conditions for the formation of water resources and through modification of the water consumption
regime. Due to the continuous increase in water use, the impact of economic activity on the hydrological
regime of water flow, especially for irrigation, for the population and industry, has increased significantly.
Only the Karakum canal, with a length of about 1,100 km, annually withdraws about 18 km®/year of water
from the Amudarya and conveys it to the southern part of Turkmenistan, where this water is used in
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gravity irrigation systems [9]. The area of irrigated agricultural land in the Kyrgyz part of the basin (Kyzyl
Suu sub-basin) is 20,000 ha, while in Afghanistan it is 1,200,000 ha. Groundwater extraction volumes in
the Amudarya River basin are estimated at 4.8 km®/year [10].

Excessive water use without knowledge of environmental laws and poor regulation during the Soviet
period caused to the serious environmental consequences that independent countries of Central Asia had to
face: 80% of the Aral Sea turned into a desert, and about 90% of the near Aral Sea region is subject to
salinization [3]. The decrease in quality has a negative impact on soil fertility and requires additional large
volumes of water to leach saline soils. If in the headwaters of the Amudarya river basin, in the feeding
zone, the average mineralization delivers 0.35-0.37 g/dm’, in the middle flow it reaches 0.79 g/dm”’, and in
the lower flow, in the accumulation zone — up to 1.1 g/dm’ [11].

In the lower course of the Syr Darya and Amudarya, in Kyzylorda region in Kazakhstan, Dashoguz
region in Turkmenistan, as well as in Khorezm region and Karakalpakstan in Uzbekistan, water is so
polluted that it is unsuitable for human drinking or agricultural use. Decades of excessive agricultural
water use have created an infrastructure, economic dependency, social structures, habits and traditions of
water use that are not easily changed. Therefore, these water use models persist and still have an impact
today. Outdated irrigation technologies with high water consumption and high evaporation are still used in
the fields. As a consequence, Central Asia has the lowest water use efficiency in the world. According to
experts, 50 to 80% of irrigation water is wasted before it reaches the fields [3]. The following figure shows
that even compared to countries such as Egypt or Turkey (which are not the most efficient water users),
water use in Central Asia per capita is much higher (figure).
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Until the 1950s, the demand for irrigation water was relatively low and the Amudarya River flowed
continuously to the Aral Sea. However, since the 1960s, excessive irrigation has unbalanced human
demand for water against the capacity of the Amudarya and the Aral Sea. Until 1990, enormous amounts
of money were invested in the region's water infrastructure: reservoirs, irrigation canals, and drainage
networks were built to supply agriculture in the arid steppe and desert areas. In 2005-2010, the area of
irrigated land in the Amudarya basin averaged over 5 million ha [12]. The actual irrigated area depends on
the climatic conditions of the current year, and the government decides how much land can be irrigated.
Uzbekistan has the largest area covered by large-scale irrigation, followed by Turkmenistan, Tajikistan and
Afghanistan. In comparison with the other types of water use, irrigation is the main source of water use in
the Amudarya basin today.

The following table shows water availability and use by countries (table) [4].
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Water availability and use by countries

Afganistan | Kazakhstan | Kyrgyzstan Tajikistan | Turkmenistan | Uzbekistan

Domestic freshwater resources per
capita (m’/person) (2007) 1705 5095 8624 9992 273 597
Total freshwater resources per capita 2015 7405 3821 2392 4979 1842
(m*/person) (2007)
Agricultural water use (% of total
water use) (2007) 98 82 94 92 98 93
Total irrigation area, ha 3,2 mln 2,3 min 1 min 719 200 1,1 min 4,4 min

1 0,
Irrigated lands (% of the total area 5.8 15,7 75 34 100 89
of arable land)
The proportion of the irrigated - >33% 11,5% 16% 95,5% 50%
area subjected to salinization, %
The share of agriculture in GDP
(2009), % 29 6 39 22 20 12
Production of electricity from - 7,5 billion | 10,7 billion | 15,8 billion 3 min 11,4 billion
hydro resources (2008)
Electricity production from
hydroresources (% of total - 9 90 98 0 23
production) (2008)

In addition to water intake, the irrigation agrarian farming involves the discharge of drainage water
back to the Amudarya River from irrigation fields in the middle and upstream zone: 3-4 km? is discharged
directly into the river annually [13]. A large amount of drainage water is discharged to deserts and other
lands which are deemed unsuitable for farming. In general, drainage water comprises 30 % of the water
discharge in the Amudarya basin. Despite the significant volume, collector-drainage water is generally not
recognized as a resource. A proportion of irrigation runoff volume is used to supplement irrigation water,
especially in dry years, while most of this water is drained and disappears into the desert, and a significant
amount flows back to the middle and lower reaches of the Amudarya River, increasing the quantity but
significantly reducing the quality of water, making it unsuitable for drinking. It should be noted that much
of the agricultural land is not irrigated currently due to the very poor state of the irrigation infrastructure.
When these irrigation systems will be restored, water withdrawal from the river will be increased.

The main difficulty such as unstable river regimes that require continuous planning and allocation
negotiations is increasing due to climate change with a corresponding increase in flow variability.
Therefore, climate change creates even more challenges for transboundary cooperation. The availability of
flexible institutions for adaptive management is of paramount importance and, in turn, institutional
strengthening is critical. In view of these challenges, in the early 1990s many experts were concerned
about the possibility of future tensions between the Central Asian countries due to water issues. After
gaining independence, the Central Asian countries began to cooperate more closely to solve water
problems. In 1992, an Agreement between the Republics of Kazakhstan, Kyrgyzstan, Uzbekistan,
Tajikistan and Turkmenistan on Cooperation in the Joint Management, Use and Protection of Water
Resources from Interstate Sources was agreed upon. The reached Agreements and adopted decisions on
water problems in Central Asia played a huge role in regulating water issues [14].

Indeed, after gaining independence, due to the need to solve transboundary water management issues,
over the last 20 years, multiple agreements have been signed between the Central Asian countries. One of
them is the establishment of an organizational structure for regional water management and solving the
Aral Sea problem. The main platform for regional cooperation is the International Fund for Saving the
Aral Sea (IFAS), which was established in 1993 in Almaty. The members of the Fund are all five former
Soviet republics, which have agreed to pay annually 1% of their government expenditures to the Fund.

As noted, the key challenge is increasing due to climate change, making transboundary cooperation
even more problematic. However, the Amudarya River Basin exemplifies the possibility of how shared
water can encourage cooperation even under challenging conditions. Although the benefits of cooperation
remain unsatisfactory, existing institutions serve as a "safety valve" against the emergence of water
conflicts. Strong and effective regional organizations, especially IFAS, are a significant support for
sustainability in the region.
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Conclusion. The main data for this review were publications of scientific articles in journals,
collections, as well as electronic resources and publications about the Amudarya River basin. The studies
from 2010-2022 were also taken into account. Special attention was devoted to the problems of glacier
melting and ecology, as a result of which the river flow decreases. And reduction of river flow, in turn,
creates problems for the countries of the region in water use.

Recently, the vulnerability of economies and population to climate change has been studied in detail
around the world. Various scenarios of climate change impacts and how to adapt to them are being
explored and developed. Based on the results of the studies that served as the basis for this review, it can
be concluded that the impact of global climate change on the Amudarya basin countries is significant. If
the forecast for rising temperatures and decreasing glacier volumes in Central Asia comes true, a decrease
in seasonal runoff can be expected following the increase in seasonal runoff as a result of intensive glacier
melting. By the end of the century, the area of glaciers in the region is projected to decrease significantly.
The peak of intra-annual river runoff will shift to the early months. And in the summer months the volume
of water will be less, which is important for agriculture.

Central Asia is characterized by a variety of climatic conditions, however, the climate has a common
similarity - high continentality, characterized by a large amplitude of air temperature fluctuations per year
and low precipitation. The main indicator of climate change in Central Asia is the state of glaciers and
snow cover, and the growth of desertification in the countries of the region. That is, the transformation of
the hydrological regime of rivers is associated with natural climatic changes, and, above all, with the
melting of glaciers as a result of climate warming.

Also, the transformation of the Amudarya river basin is affected by the deterioration of the
environmental situation in the region. In terms of turbidity and suspended sediment load, the Amudarya
ranks among the highest in the world. Therefore, an important objective of this review was to take the
work of researchers working on environmental problems in the Amudarya basin into account. The proven
increase in river runoff salinity and, consequently, deterioration of water quality is caused by a general
decrease in water availability along the entire length of the river and discharge of return collector water
into the river channel from irrigated areas. Where a large volume of return water is created, it means that
excessive water withdrawal from the river and discharge into collectors is made. Therefore, it is necessary
to reduce the volume of excessive water withdrawal and thus reduce the volume of return flow and utilize
it in small reservoirs and natural depressions.

Unfortunately, Central Asia has the lowest indicators in the world rankings in terms of water use
efficiency. Improving the efficiency of water use, water conservation and water demand management,
achieving compromises between the interests of upstream and downstream countries, the needs of water
users and ecosystems requires strengthening the cooperation of the Amudarya River Basin countries.
Therefore, an important task of the common strategy of water resources management in Central Asia in
the context of climate change is joint development of adaptation measures and balancing the interests of
the region's countries between environmental water demands, hydropower and irrigated agriculture.
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KJIMMATTBIH O3TEPYI JKAFJIAMBIHJIA AMYIAPUSI O3EHI BACCEMHIHIH
TPAHC®OPMALMSICBI

AnHoTanus. Makanaga KIMMAaTTBIH ©3repyiHiH AMymapus ©3¢Hi 0aCCeHIHIH CY pecypcTapbiHa ocepi Oarana-
HaJbl. AMynapusi 3eHIHIH KOPEKTeHYI epireH Kap MEH MY3IbIK CyJaapAaH Typajsl. My3IbIKTap aybll [IapyalibUibli-
FBIH CyMEH KaMTaMachI3 €Tyle, COHAa-aK T’APOIHEPTreTUKa a MaHbI3Abl peil arkapaabl. My3abIKTapAblH KapKbIHAbI
epyiHe OaiyIaHBICTHI KbICKa Mep3iMje KeWOip e3eHAEp/iH arbIHbl apTajpl. Ajaiiia, y3aK Mep3iMIi IepcrieKTHBaia
arblH a3asibl, ajl KeHOip My3IbIKTap MYJIIEM JKOFalIbIl KeTyl MyMKiH. ByJt 3epTreyniH MaHbI3IbI MiHACTI AMynapus
GaccelHIHIeT] IKOJIOTHSIIBIK MaceselepMeH aiHalIbICaThIH 3€PTTEYLIIEpAiH KYMBICHIH eckepy Ooinbl. AMymapus
TpaHCHICKapalbIK 63€HIHIH AKOIOTHACH OipHeme ennepaid: ToxikeraH, O30ekctaH, TypikmeHcTaH xoHe Kazakcran-
HBIH YITTHIK MYZEIepi calachiHia O0IFaHIBIKTaH, TPAHCIICKAPAIIBIK BIHTBIMAKTACTHIK YIIIiH Oenrii Oip xarmaiimap
KanbinTacyaa. bIHTBIMAKTaCTHIKTEIH 0acThl MPOOIEMACHI-KIMMATTHIH ©3repyiHe OalIaHbICTHI KipeTiH pecypcTapabl
Oeuty OOWBIHIIIA Y3/IIKCI3 KOCTapiay MEH Kellicco3epi KaKeT eTeTiH 03eHACP/IiH TYPaKChI3 peKUMIepl. AMynapus
©3eHIHIH OacceiiHiHle Cy pecypcTapbIHBbIH KaJbIITACYbIHA YXOHE Cy/Abl MaljajaHyFa KIMMATTBIH ©3TepyiHiH ocep
eTYIHIH Heri3ri cajiapbl KAMTBUIFaH.

Tyiiin ce3nep: AMynapusi e3eHi, KIMMATTBIH ©3repyi, 63€H aFbIHbI, MY3/IBIKTAp.
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TPAHC®OPMAIIUSI BACCEMHA PEKU AMYJIAPUS
B YCJIOBUSAX UBMEHEHUS KJIMMATA

Annoranusi. O1ieHUBaeTCsl BO3JIEHCTBHE U3MEHEHHUs KIIMaTa Ha BOJHbIE pecypchl OacceiiHa peku AMynapusi.
IIuranue PCKH COCTABJIAIOT TaJIblIC CHEIOBLIC W JICHUKOBLIC BOIBI. .HCD,HI/IKI/I HUIparoT 3HAYUMYIO pPOJIb B BOI[OCH36-
KCHHUU CCJIILCKOT'O XOS}IFICTB&, a TaKKE JIsd THAPOOHCPTECTHUKH. ITo MPUYINHE MHTCHCUBHOI'O TassHUA JICAHUKOB B Kpart-
KOCPOYHOH MepCHeKTUBE CTOK HEKOTOPBIX peK OyneT yBennunBarbes. OfHAKO B TOJITOBPEMEHHON HEPCIIEKTHBE CTOK
OyzmeT cokpamarbes, a Koe-Kakue JEIHUKM MOTYT BOBCE MCUE3HYTh. BakHOW 3amadell 3Toro wcciienoBaHus ObLIO
NPUHSTH BO BHUMaHHE paboThI IO SKOJIOTMYECKUM IpodiieMaM B OacceliHe AMynapun. Tak Kak SKOJIOTHs TpaHCTpa-
HUYHOW peKn AMymapus HAXOOHWTCSA B cdepe HAIMOHAIBHBIX MHTEepecoB TamkukucTana, Y30Oekucrtana, TypKMeHH-
craHa u KasaxcraHa, BOSHHKAIOT OIPEAEIEHHbIE MPOOIEMBbI Al TPAHCTPAaHUYHOTO coTpyaHudecTBa. OHU ycyryo-
JSIFOTCSL HEYCTOMYMBBIM PEKUMOM PEKH, YTO TpeOyeT HENpEephIBHOTO IUIAHWPOBAHUS M IIEPErOBOPOB IO pacHperie-
JICHUI0 pecypcoB. l3ydeHbl INaBHbIE MOCJIEACTBHUS BIMAHUS HM3MEHEHUs] KiIuMara Ha ()OPMHUPOBAHHE BOIHBIX
PECYPCOB M BOIOIIONB30BaHKE B OacceiiHe peku AMyqapu.

KarodeBble ciioBa: pexka AMyaapus, U3MEHEHHE KIMMara, PEYHON CTOK, JICTHUKH.
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O3bEKICTAH TAY MY3/IbIKTAPBI
K93IPT'T YAKBITTAT'BI 7 KAT TIAUBI

AHHOTanusi. ©30eKcTaH Taysbl aiiMaKTapbIHIA LIOFBIPJIAHFAH MY3IBIK KOPJIAPBIHBIH KYPFaK KIMMATTarbl
warmaiiel, [Tickem, Kamkanapus men CypkaHmapusi ©3eHICPiHIH JKOFAPFBI aFbICBHIHA JKAJIIBI KOII KBUIIBIK ©3repy
TEH/ICHUACHIH JKOHE TYIIBI CYABIH JKETICIeyIIIiri OalKaJaThlH eJKelne, oJeMIIK KINMATThIH e3repyi OaillaHBICTHI
TYWBI Cy KOpPbI AfHU MY3JLIKTAPAbIH YJIKCH KOJCMIC KbICKAPYBI. COHF])I Kbuiaapaarbl MY3ABIKTapJbl 3€PTTCY
CaJlaChIH/IaFbl FBUIBIMHU JKETICTIKTEP KEITIPUIreH.

Tyiiin ce3mep: My3abIK, MY3/IBIK KOPJIapbl, KYpFaK KJIMMAT, CY aFblHbI, ©3C€H, ©3€H ajalbl, TIISIHOJIOTHS,
JICHIPOXPOHOIIOTUSIIBIK JIEPEKTEP, MY3IaHy JKOHE SBOIFOIHUS.

3epTTey omicTepi MeH Tocimmepi. ANbIHFaH MOJTIMETTEpHi KEIIEHMAI Tannay yIIH O30eKCTaHHBIH
TayIIbl MY3IBIKTAPBIHBIH ©3€H ajJaObIHIaFbl My3[aHy aFbIMIarbl )KaFIalblH Oaranay YIIiH KallbIKTHIKTaH
30HATAY dficTepi Konmansabl. CriyTHUKTIK Tycipimimaep AKI-teiH [Neonorusuibik kpi3metiniy (USGS)
nopraibiHad (http://earthexplorer.usgs.gov) ocbl Ke3eHeTi 3epTTey aliMarbIHAAFbI €H a3 OYJITTBUIBIK JKOHE
MY3ABIKTApIbIH epyiHiH asKTady Ke3eHiHJe (TaMbl3 - KbIpKYHeK ailbiHbIH Oackl) xykrenmi. byn cyperrep
amiblK  MY3IBIKTAPIbIH ayJaHbIH €CeNTey JKOHE OJapIblH KOFaphl JKOHE TOMEHT1I HYKTeNepiHiH
opHaynacyblH Oaranay yirH ArcGIS-ke uMnopTTanabl. My3/bIK KOHTYpJIaphl MY3JbIK KOHTYpPJIapbIHBIH
GLIMS nepekkopsl apKbUTBI KOJIMEH OHIETIII.

Herisri 6eJim kxoHe TaJKbLIay. O30¢KCTaH TayIbl allMaKTapbIHIA MIOFRIPIAHFAH MY3IBIK KOpJIaphl
KYpFaK KJIMMAaTThl ©O30CKCTaH ayMarbIHAAFbl XajblK ©MIpI MEH DKOHOMHUKAIBIK TYTBIHYBI VIIIH aca
MaHBI3/IbI Ta3a TYIIBI CYABIH KO3 JKoHE Y3aK Mep3iMJIi KOpbI OOJIBIN TaOblIaabl. ©O30€KCTaH ayMaFbIHIaFbl
[Mickem, Kamkanapus men CypkaHmapusi e3eHIEpiHiH >KOFapFbl aFbICBIHIA KNIl aynaHbel 155,05 KM
O6omateiH 689 my3meik (MyHza Kaszakcran aymareinnarel MaiiganTan, Toxikcranga Kapatam >xoHe
[lepkeHT 63eHAEpI aabbl MY3ABIKTAPEl KOca ecenTenreH) 6ap. My3 6acy ayJaHbl OChl ayMaKTarbl ©3¢H
aNanTapeiHbIH JKalbl ayAaHbHBIH 1-meH 4,5%-ra neitin yneciH amanel [4]. Anaiina, My3ObIKTapabIH
opTamia arbplHABI Kypayllbl MOHI OJNapAbIH CalbICTHIPMANbl ayJaHbIHAH JKBUIABIK 3-4 ece, ail Ka3rbl
arbIHHBIH KeyieMi ymiiH 10 ecere meiiH aprajibl. ©30€KCTaH YIIIIH MY3IBIKTapIbIH MOJIBIFYBIHBIH MaHbI3-
IBUTBIFBIH acklpa Oaranay KublH. O Ka3/bIH eKiHII JKapTHICBIHIA, cyapy YIIiH CyFa KaXXeTTUTiK aca
KOFapbl OOIIFaH Ke37le ©3€Hepe CY aFbIHBIH apTTHIPAIBl XKOHE MaYCHIMIBIK Kap MEH XaHOBIPBIH epyiHe
OaliiaHbICTBI Ccy Oepy ic Ky3iHae TokTaiasl [3]. My3nbIKTap — acipece Kyprak >KbULIapbl 63¢H aFbIHBIHBIH
TaIIBUIBIFE MY3JIBIKTapIbIH €PYIMEH OTEJNCTIH Ke3/le MaHbI3Ibl O0omaasl. My3 OCH KapIblH OpacaH 30p
MaccachlH KOca allFaHa, MY3/IBIKTap TayJbl alMaKTapblH TaOWFaThIHA JKOHE aflaM KbI3METiHIH SpTypJi
canamapeiHa ga ocep eremi [10,12]. Ilickem Tay »oTachlHAa TAOWFH >KMHAKTAIFAH MY3IbIH JKaJIIbI
Maccachl COHFBI JKBUIFBI MaJliMeTTep OoiibIHIIa 97,45 kM” 6ouzst [1] (1-xecre).




Teoepagpus srcone cy pecypcmaput | Ieoepaghus u soonvie pecypewi / Geography and water resources

1-kecTe — O30€eKicTaH ayJaHBIHIAFBl MY3/ABIKTapIBIH 63€H ana0bl OOUBIIIa OpHATIACY KecTeci

O3cH anabbl

1960 x. (A. C. llleTnHHUKOB)

2022 x. (I AMOoI0TUsI-T€0IOT ST OPTAIIBIFBI)

Aynansl, KM My3abIKTap CaHbl Aynansl, KM My3asIKTap CaHbl
ITickem 127,81 251 97,45 273
Kamkanapus 18,15 62 10,63 98
Cypxannapus 70,37 289 46,97 318
JKanmsr 216,33 602 155,05 689

A. C. llleTHHHUKOBTBIH MoNliMETi OOlbIHIIIA O30€KCTaHHBIH €H ipi ©3¢H aNaOBIHIBIFBI MY3JIbIK-
TapAblH aynansl 209,73 KMZ, an my3abikTap canbl 602. COHFBI KbUIJAPbl ©3€H ANANTAPbIHIAFEl MY3/IbIK-
TapABIH Kammbl aymaHsl 155,05 kM’, am caHbl 689 My3IBIKTBI Kypaiimpl. BepinreH MamiMerTepacH
ajanTapJarbl MY3IBIKTApAbIH aymaHbl 26,1%-fa azaiiranblH, an My3AbsIKTap caHbl 14,5%-Fa apTKaHBIH
KepeMis.

My3 KopsI TYpakThl eMec. Ka3ipri yakpITTa IUIEHCTOICH A0yipiHe 6acTaaFraH My3IbIKTapIbIH KaJIThI
mierinyi kanmracyna. OCBIHBIH —asChIHIA JCHAPOXPOHOJOTHSUIBIK JEPEKTEep HETi3iHAe KIMMATTBIK
napamerpiepai Kaiita kKypy XIX-XX facelpmapra >KaTaThlH MY3IBIKTApAbIH 1NrepineyiHe KoJaiibl
Ke3eHJIep/li aHbIKTayFa MYMKiHJIK Oepmi. JlereameH, coHFbI 50 Kb iTiH/IE TIISAIUOIOTHSIIBIK 3epTTeyIep
3epTTey aiiMarbIHIa aya TeMIIePaTyPaChIHbIH JKaJIlbl )KOFaphliay TCHACHIUACH OaliKalybiHa OaliIaHbICThI
MY3/BIK JKQJIIbl ayJIaHBIHBIH a3al0blH, Al MY3IIBIK CaHBIHBIH KeOeHin OapyblH aram eTy Kaxker [4].
Kapacteipputbil oTBIpFaH Ke3eHHIH OachlHma XanblKapanblk reo@u3ukanbik kbt (XK 1957-1958)
OarmapilaMachIHBIH asCHIHIA ATATOHABIK MY3IBIKTApABIH XKep OCTIHIET erkeh-Terkelm TycipimimMaepi
JKOHE TayJIbI-MY3JIBIKTHIK allMaKTapAbIH a3podoTOoTyCipimiMIepi KYpTi3inai. Byi skyMbIcTap IbIH HOTHKEC
OCBI KbUIIApAarbl My3 0acy Karjalbl Typasibl MONIMETTEPAIH €H TOJBIK >KMHAFBI OOJIBIN TaOBLIATHIH
«My3apIkTap Katanors» Oonmel [11]. Aram afitkanma, 14 ToMHBIH 1 koHe 3 OelikTepiHne O30eKcTaH
MY3BIKTaphl Typaibl MajiiMeTTep 0ap. 1960-1990 xbuiaaps! ipi My3IbpIKTapIa, KEKEJIEreH aliMaKTapIarbl
STAIOHJBIK MY3BIKTap/ia JKEPYCTI OakpUiaylaphl KalFacThl, COHBIMEH KaTap MY3JbIK aliMakTapra
FBUIBIMH DKCHEAUIUSIIAD KYPrizinmai. My3abikTapasiH MopdomeTpusichl OOMBIHINA JKaHA MONIMETTEPIl
Karamor nmepekrepiMeH CaibICTHIPY JKOHE HETI3ri alMakTapiarsl My3 0acy SBONIOIUACHIH Oaranay
MYMKIHAIri OOJIJIBL.

O30eKCcTaHHBIH OHTYCTIK aiMakTapbelHIarbl Tanmay Kamkamapus skoHe CypxaHnmapwsi e3eHIepi
ajanTapbIHAaFsl MY3JIaHy allaHIapBIHBIH KAl KBICKAPYBIH KepceTemi. MbIcaibl, OMIKTIK, aCTIeKT JKOHE
eHJIiK Oipre >keKe MY3/bIKTap YIIiH OaiiKaiFaH y3aK Mep3iMJIi MaccaliblK e3repicTep apachlHAarbl AUCIep-
CHUSIHBIH IamMaMmeH 75% TYCIHOIpeTiHiH KepceTyre OONaThIHBIH KOPCETTi, OyJl THImoTe3agarbl aiiMaKThIK
alBIPMAITBUTEIKTAPABI  TYCIHIIPY YIIiH JKeTKUTIKTI [5]. by aWHBIManbuIapaslH KOMOWHAITUSACHI IITBIH
MOHIH/IE Kap MEH MY3JBIKTap/blH €pyiH OaKbUIAWTHIH HETi3ri (akTopiap OONBIN TaOBUIATBIH OpTalia
TEeMIIEpaTypaHbl J1a, TYCETIH KYH paJUallusChiH Jla aHBIKTAWIbl. Opi Kapail allMaKThIK e3repicTep KaybIH-
IIAIIBIHHBIH MOIIIIepiHe, acipece ka3 Me3TUTiHAeri j>KayblH-IIAlIbIHFa OaiIaHBICTBI OOJYbl MYMKIiH,
oliTkeHi Oy kenrereH TsHb-1laHs MY3IBIKTAphI YIIIH HETI3Ti JKMHAKTAY MayCBIMBI OOJBITT TaOBLIAIB.
Fucap >xorachiHbIH OHTYCTIK OeTkeHinnmeri Owmiktikteri Cypxanmapus e3eH anaObiHarel Fucap sxora-
CBIHBIH 0aThIC O€TKeWiHe KaparaHlla BUFAIIBUIBIFBI KaKchipak [8]. OceiHmait QaxTopiap BIKIMAaIbIHAH
Cypxanmapusi ©3eHi amaOBIHIaFbl MY3IBIKTApIbIH ayJaHBIHBIH a3aiobl Kamkamapus e3eHi amaOblHa
KaparaHaa a3bipak. My3 Oacy aiiMarbIHBIH €H YJKEH KbICKapybl TsHb-lllaHb CONTYCTIK jXoHE OaThIC
aliMaKTapblH/Ia, all €H a3bl HIBIFBICBIHAA Oaiikanmel. OcbLiaiinmia, ©30eKCTaHIaFbl MY3IBIKTap ayJIaHbl
e3repicTepiHAeri aiNMakTBHIK aWbIPMAIIBUIBIKTAp KEPTUTIKTI KIUMATTHIK IKaFAaijiapMeH, MY3IBIKTap
ayJaHBIHBIH OWIKTIK OOMBIHINA TapadybIMEH >KOHE OPTYpPJIi OJIIeMAEp MY3ABIKTapIbIH CABICTHIPMAIbI
yiieciMeH OainanHpICThI [9]. 3epTTeneTin aliMakTaparbl My3 0acy aliMarbIHBIH KbICKapybl aMaKTBIK JKOHE
skahaHJBIK ayKbIMIIAFbl TYPAKTHI YAEpicTepre colkec Kemel.

Tankeumayra ajga aTcak MY3ABIKTapABIH €H JKOFaphl KhICKapybl O30€KiCTaHHIH OHTYCTIKTI aydaH-
napbiHa coiikec kenemi. CONTYCTIK IIBIFBIC alMaKTapaa MY3IbIKTapAblH KbICKAPYybl 1960-KbUIFbI
MOIMETTEPMEH CalbICThIpcak 23,8%-Fa, all OHTYCTIKTe opTa ecemnrieH Oy kepcerkim 34,9%-nai TeH. byn
aitmMakTapia My3 6acysl HeMece KbICKapyhl op TYPIi OOIybl MY3ZBIK SKCHMA3UIUACH, JKayBIH IIAIIBIHHBIH
9p TYPJIi Tapalysl )KOHE aHTPOIIOTEHIIK dpEeKeTTepre TikeJel 0alnaHbICThl (KOFapbiaa 1-kecte).
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AxaHrapaH kaparacs!

1-cypet — AxaHrapaH e3eHi aj1abbl My3bIKTAPBIHBI MY3/IBIKTap KapTachl

O30eKcTaHHBIH OapiblK Tay MY3IBIKTApblHOA ayAaHAapblHBIH a3al0 Ipolecci JKypil KaTKaH
JKOK. My3IbIKTap/blH ayAaHbIHBIH KbICKApy HEMece apTyblHA OalIaHBICTBI OJapAbl YII TYpPre axparyra
oomaner [7]:

1) Aynasbl KpICKapy KYOBLIBICHI JKYPill KaTKaH My3ZbIkTap. Herisi Oyiasl My3IbIKTap >Kaiiabl Kol
FBUUIBIMHU 3€pTTEy JKYMBICTApBI XKYPri3iireH. ©30eKkcTan Tay My3ABIKTapbIHBIH 600%-Fa XyBIK Oedirinme
OCBI KYOBUTBICTHI Oalikayra Oomajpl.

2) AynaHbIHBIH apTybl HEMece JaMmy npoccecinmeri My3ablkrap. TeHi3 aeHrediinen 4000 m Owmikre,
BIHFAWJIBI Tay SKCHO3MLMSCHIH SIFHM ayaMaccalapblHa >KOJbIHA Kapama Kapchl, KYH paguLusACcChIHA Tepic
OpHAJIACKaH MY3JbIKTapbIHIa OpbIH anyaa [2]. by tunreri Mmy3asikrap ©30ekcTal Tay MY3AbIKTApbIHBIH
26%-Fa KyBIFbIH aJIbII KaTBIP.

3) MopdomeTpusIbIK cuIaTTaManapbl e3repmereH Mmysnaslkrap [7]. [maouomor A. A. Hunig
co3/IepiHe CYWEHE OTHIPHIT OYJI THIITETi MY3IBIKTap T€OIKOIOTHSIIBIK KaFIaibl KOJIAWITEI )KOHEIe 031H 031
MOpEHaIapMeH KOpIIall aJiFaH, OHTYCTIK KCIIO3UIHA/A, Kap ChI3bIFBIHAH TOMEHIE, Kapiiapia OpHallacKaH
KIiLIIripiM My3JbIKTapFa TOH Kacuer [6].

ConFbl XKbULAAapAarbl O30€KCTaH MY3JBIKTap TEOJIOTHACHI OPTAJBIFBIHBIH KOITEreH MY3[bIKTapra
YUBIMIACThIPFaH FHUIBIMUA SKCICAMIMSAIAD OCBIHAAW HOTHXKEIepAl KepceTTi. YUIHINI TypAeri Mop-
(OMETPHAIIBIK CUMaTTaManapbl e3repicci3 TYpFaH MY3ABIKTap caHbl apThil kaTeip. 2020-2023 xbuigapsl
A. M. IletpoB OaciublibiFbiHAa AXaHrapaH ©3€HIHIH JKOFapbl arbIChlHA HUBANIBIK ayJaHAap TIIALUOJIO-
TUSIIBIK FRUTBIMHU SKCIICAMIINS OCHI KYHTE NEHiH embip ofeduerrepae KenTipiiMereH My3AbIKTapIbIH 0ap
€KEHJIIr aHBIKTANbI )KOHE FBUIBIMU TYPFBIAAH 3€PTEINi.

FouteiMu 3epreynep AxaHrapaH e3¢Hi anaOBIHBIH OpHAJacKaH HETi3rl My3JbIKTapIblH Kerl Oeuiri
VIIIHIT Typaeri Mop(hOMETPHSITBIK CHITaTTaMaIaphl ©3repicci3 TypFaH MY3ABIKTap 2-KecTe.
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2-cypeT — Mopenana opHanackad Tamicait My3abIFbIHBIH Oeiri, AXaHrapan e3eH anabblHa YibIMIaCTHIPbUIFAaH
FBUIBIMH dKCIIeTHLUsI A Ke3inae Tycipinren, 2022-xpu1 13-KbIpKyiiek

2-kecTe — AXaHTrapaH 3¢Hi aa0bl My3/IbIKTapBIHBIH MOP(QOMETPHUSIIBIK CHITaTTaMaIapbl

My31sIK My31bIK My31bIK My3IBIKTHIH MYy3IBIKTBIH
Ne My3abIK aTaysbl OpHaacKaH ayZaHbl, Y3BIHIBIFBL, | €H TOMEH HYKTeCi, | ©H JKOFapbl HYKTeci,
©3CH aTaybl KM M abc. M abc. M
1 3ekipke 3ekipcait 0,011 140 3735 3836
2 Axanrapan 3ekipcaii camachbl 0,215 725 3659 4018
3 3ekipcait 3ekipcaii canachl 0,107 526 3714 3873
4 Yurcaii 1 Yiucait 0,075 407 3677 3862
5 Yuicait 2 Yucait canachet 0,011 140 3723 3742
6 Yuicaii 3 Yiucaii canacel 0,054 370 3678 3846
7 Apaiuan Apaman 0,018 120 3538 3631
8 Tarcait Tamicai 0,004 55 3509 3565
9 Kenbimiiexk cait KenbiMinek-caii 0,009 95 3669 3729

KopsIThIHABI. ANBIHFaH MONIMETTEpre ColKec, My3/laHy ajaHbIHbIH apTybl alMaKTaFbl >KbUIIBIK
JKayBbIH-IIAIIBIH MOJIIEPiHiH apTybIMEH Tikeleld OaiinmaHpicTbl Oonybl. EKiHIN >KaFbIHAH, JKa3fFbl aya
TEMIIepaTypachiHbIH JKOFapbulaybl My3 OacyAblH aHTapiblKTall TeMeHAeyiHe oKenendi. AJBIHFaH
Oaranmaynap Oenrini Oip mopexxene OommkammeH ©O30ekcTaH Tay My3AaHYBIHBIH Oacka aliMakTapblHA
KaTBICTBI JIeTl caHayra Oomangsl. O30excTaHmarbl My3 OacyAblH Y3HIKCi3 TOMEHAeyl aiMaKTarbl
SKOJIOTHSJIBIK KaFail YIIiH eTe Koanchi3 (hakTop OonbIn TaObuTaabel. Ka3ipri yakbITTa KOMIIEHCATOPJIBIK
MEXaHU3MJEP bIKHAJbIHAH MY3ABIKTBIK aFbIHIbI KYTUITGHHEH a3 e3TrepreHiMeH, My3 Oacy aiiMarbIHBIH
a3aroblHa KaparaHna, COHFBI 30-50 KbIImarkl MY3ABIKTap IMIaMaMEH TOPT ecere TeH KOJIeMIi JKBUIIBIK
MY3IBIKTBIK aFbIHIBl MOJIIepi a3aiapl. My3ABIKTBIH OJaH opi KbICKapybl MY3MABIK aFbIHBIHBIH
alTapibpIKTail KbICKApyBIH TYIBIPaIbl, OYJ1 SKOJOTHSUIBIK allaTKa aJlbIl KeJIedi.
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COBPEMEHHASA CUTYALIUA C 'OPHBIMU JIEJTHUKAMMU Y3BEKUCTAHA

AnHOTanusi. PaccMOTpeHO COCTOsIHME JIETHUKOB B TOPHBIX paiioHax Y30eKHCTaHa, a TaK)Ke COKpalleHHEe 3aria-
COB IIPECHOI1 BOAbI B BepX0oBbsix pek [Tuckem, Kamkanapes nu Cypkannapbs U3-3a II00aJbHOTO MMOTEMJICHUS KITUMAaTa.
IIpuBeneHsI pe3yapTaThl HCCIEIOBAHUS JICIHUKOB 3a IOCIEAHNE TOBI.

KiloueBble cj10Ba: JE€IHUK, JICAHUKOBBIE OTIOXKEHHS, 3aCyLUIMBBII KIMMaT, BOAHBIM MOTOK, peKa, peuyHOMH
OacceiiH, IIALMUOJIOTHSL, IEHIPOXPOHOJIOTHYECKUE JJaHHbIE, OJIeCHEHNE, YBOIIIOLIHS.
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THE CURRENT SITUATION OF THE MOUNTAIN GLACIERS OF UZBEKISTAN

Abstract. The condition of glaciers in the mountainous regions of Uzbekistan, in the upper reaches of the
Piskem, Kashkadarya and Surkandarya rivers, is considered. As well as a reduction in fresh water supplies due to
global warming. The results of studies of glaciers in recent years are presented.

Keywords: glacier, glacial deposits, dry climate, water flow, river, river basin, glaciology, dendrochronological
data, glaciation, evolution.
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KIMMATHYECKHUE OCOBEHHOCTHU TEMIIEPATYPBI BO3YXA
HA IOTE KASAXCTAHA B BECEHHE-JIETHEE IIOJIYT'O/IUE

AnHoTanus. [IpencraBieHsl pe3ynbTaThl HCCIENOBaHMS H3MEHEHUs TemnepaTypbl HOxHoro pernona Pec-
nmyOsmky Kazaxcran Ha OCHOBE MHOTOJIETHUX KIMMaTH4ecKuX AaHHbBIX 3a 1990-2020 rr. mo 11 Mereoposornyeckum
cranumsaM: Anmatel, Adnapnsl, Xapkenr, Jlencel, Martali, Kazanmunck, Kei3euiopaa, Tactel, Tapas, Typkecran,
[IsivMkenT. BeisBieHs! yciioBus GOpMHUPOBAHMS KPYNHBIX aHOMAaIWH CPEAHEH MeCSYHOW TeMIepaTypbl BECHOW B
I0)KHOM pETHOHE Ha (OHE KIMMATHYECKUX M3MECHEHHWH M TCHICHINH €€ N3MEHEHUs. AKTyalbHOCTh PAOOTHI 3aKII0-
4aeTcst B TOM, 4TO TEMIIepaTypa BO3LyXa SBJISETCS OIHNUM W3 TI0Ka3aTelnei n3MeHeHus! KiuMara. KpyHbele aHoManun
TEMIIEPaTypPbl BO3AyXa B TEIUIOE TOIYTOHe MOTYT IIPUBECTH K KaTaCTPO(UUECKUM 3acyXaM, UTO MaryOHO CKasKeTcs
Ha ypOXaWHOCTH CEIbCKOXO3SIHCTBEHHBIX KyIbTyp. OCYIECTBIEH CUCTEMATU3UPOBAHHbBIM CTATHCTHUECKUI aHAIN3
MIPOCTPaHCTBEHHO-BPEMEHHOI'O PACIIPEAEICHHUSI aHOMAINH TeMIepaTypbl. PacCMOTpEHbI SKCTpEMaNIbHBIE MO TEMIIE-
paType Mecslbl, LIUPKYJALHOHHBIE YCIOBHA ()OPMHUPOBAHUSI IKCTPEMAJBHBIX 10 TEMIIEPAaType BECEHHE-JIETHUX
MmecsueB. [lomyueHHble pe3ysibTaThl MOTYT OBITH HCIIOJBb30BaHBI IMPU pa3pabOTKe METOJOB MPOTHO3MPOBAHMUS
9KCTPEMAJIbHBIX OMACHBIX SIBICHUH.

KiroueBble cioBa: TemmepaTypa, W3MEHEHHME KJIMMAaTa, CPEIHEKBAAPaTUYECKOe OTKJIOHEHHE, TEHACHIHS,
HKCTpEMaJIbHBIE TO/1bl, 30HABHBIN IEpeHoc, popMa HUPKYIISILIUH.

BBenenue. Bce siBIEHUS M MPOIECCHI, MPOUCXOSIINE B OPTaHUICCKOM M HEOPTraHUYECKOM MHPE,
HETIOCPEJICTBEHHO O0YCIOBIMBAIOTCS TEPMUYECKHMHU YCIOBHSIMH Cpelbl. B Toli e Mepe TemmepaTrypa
BO3MlyXa KaK OJWH M3 BAKHEUIIUX 3JIECMEHTOB KJIMMaTa NpeIomnpenessieT XapakTep U PEKUM THUIIOB
noronel. Tepmudeckuil pexxum KazaxcraHa B OCHOBHOM OMpefensieTcs] paJualliOHHBIMH (DaKTopaMmu,
KOTOpBIE PE3KO M3MEHSIOTCS B CHITY OOJBIIOW IIMPOTHOH MPOTSHKEHHOCTH M (pH3HKO-TeorpadudecKkoit
HEOJTHOPOJTHOCTH PECHyONIMKH. 3HAYMTEIHHO TAKKE M BIUSHHUE HUPKYJISIUH aTMOC(hEpbl, MPOSBISIO-
meecd B CIIOKHOM 4HYEpCAOBAaHMWM BBIHOCA XOJIOJHBIX M TCIUIBIX MAacC BO3yXa U B3aI/IMOI[eI\/’ICTBI/II/I HX B
Pa3IMYHBIX CE30HHBIX Oapuueckux ycioBusax. CoueTaHne 3TuxX (aKkTOpOB MPHUBOAUT K OOJBIIOMY pa3HO-
o0pasuto TemrepaTypHbix ycioBuit Kazaxcrana. OqHako 0OIUM M TUITHYHBIM IS KITUMATOB PECITY OJTMKH
SBISICTCSL MATEPUKOBBIH PEXHM TEMIIEPAaTyphl BO3/AyXa, KOTOPBIA XapakTepusyercss OOJbIION
KOHTPACTHOCTBIO ¥ PE3KOCTBIO CE30HHBIX U MEKTOJIOBBIX KOJIeOaHU, 3SHAYUTELHOW CYTOYHOM U TOJOBOM
aMIIUTy 10 [1].

Bnarogapst ObICTPO BO3pAacTalOIICH K IOTY 3aCyNUIMBOCTH, Pa3HOOOpa3uio 0apHKO-IIUPKYIISIIIMOHHBIX
yCIIOBUH M MpeoOiajaHiio B OOJIbIIEH YacTH TO/a MOJIOKUTENBHBIX 3HAYSHHH paJuallioHHOro OamaHca
tepputopus Kaszaxcrana omimyaercs TpaHC()OPMAIMOHHBIMEM CBOWCTBAMU, YTO HPUBOJHMT K CpPaBHU-
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TETHHO OOJBIION TEPMHUIECKOW YCTOWIMBOCTH JIBYX OCHOBHBIX CE30HOB — 3UMHETO M JIETHETO. B Temme-
parypHOoM oTHomieHuH g Kasaxcrana xapakTepHo mpeoOiagaHue TEIIoro MeproAa Haja XOJOAHBIM,
MOCJIeI0OBaTeNIbHO BO3pacTarollee ¢ ceBepa Ha for. Tak, B KpalHUX I0KHBIX pailoHaxX MpPOJOJKUTEILHOCTh
TEIIOTo Teproaa rofa (co cpemueii cyrounon Temmneparypoi Beire 0 °C) cocrapiser nmpumepro 10 me-
ciaueB. BecHolt ¢ yBenMueHWeM MpHUXoJa CONHEYHOM paguallMd OTMEYaeTCs 3aMETHOE IIOBBIIIEHUE
TemIepatypsl Bo3ayxa. CpeqHre MecsdHbIe TEMIIEpaTyphbl B MapTe BhIINIe, yeM B ()eBpajie Ha ceBepe U
3amane pecnyOnuku Ha 6-7 °C, Ha roro-Boctoke Ha 8-10 °C. Ampenmto CBOMCTBEHHO HamOOJbIIEEe B TOMY
TIOBBIILICHUE TeMIIEpaTypbl BO3AyXa, YTO BBI3BAaHO CMEHOW OTPHULATEIBHOrO paJualdoOHHOTO OajaHca Ha
MOJIOKUTENbHBIA M 3HAUNUTENBHON MepecTpoiikol OapuKO-IUPKYISIUOHHBIX ycioBui. Ilo cpaBHeHHIO C
MapTOM CpEIHHE MECSYHBIE TeMIlepaTyphl Bo3ayxa B ampeiiec Ha 8-10 °C B 10XKHBIX 00JacTSIX IBYX
OCHOBHBIX CE30HOB — 3MMHETO M JIETHETO [2]. VIHTEHCHMBHOCTh HapacTaHMs TEMIIEpaTypbl BO3AyXa OT
MecsIa K MecAlly B IMOCIeAyIolleM yMeHbIIaeTcs. Tak, OT ampens K Malo H3MEHEHHE TeMIlepaTypsl B
ceBepHBIX obmacTsax cocraBisier 10-11 °C, B roxkHBIX obmactsax — 5-7 °C. CpemHue MeCSYHBIC TeMIIe-
paTypsl Mas K I0TY [IOCTETNIEHHO YBEJIMYMBAIOTCS M B KpalHUX I0KHBIX 00JIacTsIX peciyONnuKH TOCTUTAIOT
20 °C wu Belme. TemmepaTypa Bo3AyXa — KpalHE W3MEHYMBBI METEOPOJIOTHYECKHI 3JeMEeHT Kak B
MIPOCTPAHCTBE, TAK U BO BpEMEHU. B oTHenbHBIE TOJbl MECSIYHBIE TEMIIEPATyphbl BO3AyXa MOLYT PE3KO
OTJIMYATHCS OT CPEAHEH MHOTOJIETHEN, IPUYEM B Pa3IMYHBIX pailoHax mo-pasHoMy [3].

Obvexm uccredosanus: CpelHEMECSYHbIe TEMIIEPaTyphl BO3yXa BECEHHE-JIETHETO mepuoja (MapT-
aBryct) ¢ 1990 mo 2020 r. meteocrannuii: AnMarsl, Ainapisl, Kapkenr, Jlercel, Maraii, KazannHck,
Ke3pumopaa, Tactel, Tapas, Typkectas, IIIpIMKeHT.

Ilpeomem uccnedosanus: KpymnHble aHOMAJIMU TEMIIEPATypPhI BO3/lyXa B Temwioe moxyroane B FOxHoM
Kazaxcrane.

MeTtoauka ¥ MaTepHAJIbl MCCHeJOBAHMA. MeTOAbl: aHATUTUYECKUM, CTATUCTUYECKUHA U TPaKTH-
yecknil. Mcronp3oBana oOmenpuHsaTas o0padOTKa CTaTHCTUYECKOTO aHalli3a BPEMEHHBIX DPAJOB, pac-
CMaTpUBAaeTCsl TMPOCTPAHCTBEHHO-BPEMEHHON aHalIW3 METEOpOJIOTHIEeCKOH WH(OpMalnu, IpencTas-
JSIeMOM B BHJE CHHONTHUYECKUX KapT, C HCIOJIB30BAHUEM HW3BECTHBIX THUIIOB KIacCU(HUKALMKA CHHOII-
TUYECKHX MpoleccoB (Tunuzanus Banrenreitma—I upca). Knumarnueckue uccieqoBanus MpoBeaeHB! Ha
OCHOBE MHOTOJIETHHX HH(OPMAIHOHHO-aHATTUTHYECKUX MAaTEPHAaIOB KIIMMAaTHIECKOTO CIIpaBOYHuKa [3] 1
cnpaBoyHO-uH(popMannonHoro noprana «lloroga u knumar» [4].

PesyabTaTbl m uX obcy:xkaeHue. J[ns Oonbliel HArISTHOCTH 3aKOHOMEPHOCTH pacHpeaecHUs
METEOPOJIOTHIECKUX BEIMYNH Ha OCHOBE 0a3bl JaHHBIX (1990-2020 TT.) M0 KIMMATHYESCKUM ITOKA3aTeIsIM
IOxnoro Kazaxcrana mocTpoeHsl B BHJE TMCTOTPAMM paclpeAesieHUs] CPeAHEMECSYHON TemIeparypbl
BO3/IyXa Ul LEHTPAIbHOTO BECCHHEro Mecsla — ampens (C MCIOJb30BaHMEM IporpaMMBbl Statistica).
HcxonHpIMU AaHHBIMU ISl IOCTPOECHUSI THCTOIPAMM paCHpeleieHUsl CPEIHEMECSYHON TeMIepaTyphl
BO3/lyXa B alpelie CIy’KaT cpelHeMecsuHble naHHble 11 meTeocTaHuumii: Anmatsl, Aiaapinsl, JKapkeHrT,
Jlenicel, Maraii, Kazanunck, Kezsutopna, Tactsl, Tapas, Typkecran, LsivkeHT (prcyHOK 1).

sucmozpavva pacnpedetenus cpedreMeca Hol mevnepanypel e030VXa 018 YeRmPaTeHOZ0
SeCeNHez0 MeCaya -anpein
cTaHymA AnmaTe!

JUCMOIPAMMB PACHPOGLIEHUR CPOONQUOCANNOH MmENnepan)pel 6030VXa DR YENMPATENOIO
SOCONMEIO MOCA YA ~aNpeis

METEOCTAHUHA JKapKeHT e

12 ¥

9 / N\

8

YMEND CNyvaes
o

MHCIO CTYHACR

| |
950 11,04 1258 1412 1566 17.20 7.30 9,06 10,82 12,58 14,34 16,10

TeMNepaTYPa Temmeparypa

—— 28 ——



ISSN 2957-8280, eISSN 2957-9856 Ne 4, 2023
3 3 P 318 yenwmpansrozo
bl 2D 2030VXa IR YEHMPATDHOZO L
SeCeHHEZ0 MecAYa ~anpen DOCHEEN MCIN ] TR,
meTeoctaHuA Marai 14 uezeoctanmp Algpaet
12
10
e g
5 6
2 §
4
2
o=
820 974 11,28 12,82 14,36 15,90
TeMmepaTVpa
pacnped: P NHOT op 803d)xa 018
SecenHes0 MecAaya ~-anpeis
MeTecTaHUuA KazanuHck
16
12 14
12
10
§ g 10
g -4
] g s
g6 e
H 5 6
¢ i 4 -
2 \ 2
/ \
0 0
220 392 564 7.36 9,08 10,80 850 10.44 1238 1432 16.26 18.20
Temnepatypa Temnepatypa
Bl CHIUA CP spaniypyi 60300Xa O34 YEHNPATBHO0 Mbi pachp P s030)G 01A IPATBHOE0
secenHes0 Mecaya -anpein SeceHHes0 Mecaya -anpeia
meTeocTakA Keiseinopaa meteocTanumn Tapas
L 14
12
10
2 o
2 g i
4 g
E e
g :
4
2
0
10.40 12,24 14,08 15,92 17.76 19,60 84 9.9 4 129 144 159
Temneparypa Teunaparypa
5 pacnped: -ped so30hxa 018 HOZO
" OCOHHEIO MECAYA -ANPeIs s o o GLCONNG20 MOCRYA -aNpeIr
ueTeocTaHums TacTel - meTeocTaHumA Typrectan
12
10
§ .
£ 5
5 o
S 8
H
4
2
0
9.70 142 1314 14,86 16,58 18,30 11,70 1348 1526 17,04 18,82 20,60
TEMNEPaTYpa Tewuneparypa

— 29



Teozpagpus scane cy pecypcmapet | I'eoepaus u 60dusie pecypcet / Geography and water resources

ZUCTMOZPAMMBL PACHPEAETEHUR CPLOHEMECIYNO MEMNEPAN)Pbl €030)VXa O17 YEHMPATLHOZO
SECOHHEE0 MECAYQA -ANPEIR

METEOCTaHUMA LibiMKeHT
12

YKCNO Chyyaes
@

N

10,70 12,22 1374 15,26 16,78 18,30
Temneparypa

Pucynok 1 — 'ucrorpammsl pacnpeesieHus: CpeiHEMEeCIYHOI TeMnepaTypbl BO3ayXa B anpese
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TI'uctorpamMmsl pacnpeenieHus CpeIHUX MECSUHBIX TEMIEPATyp 3a ampellb U UIOJIb Ha UCCIEAYEMBIX
CTaHIMSAX HMMEIOT TOJOXHUTEIbHYI0 acHMMETpHi0 (IpaBOCTOPOHHIOK). B ampene moBTOpseMocTb Ha
KOKIOW CTaHIMHM pa3Has. JTO OOYCIOBIEHO MECTHBIMH YCIIOBUSIMH TEPPUTOPHH, HO paclpeiciicHUue
BE3/IC OJIMHAKOBO — JITMHHBIA MPABBIN «XBOCT», T.€. OTMEUACTCS MOJOKUTEIbHAS aCHMMETPHS. AHAIN3
TUCTOTPaMM IMOKAa3bIBAET, YTO HEKOTOPHIC CPEIHEMECIUHBIC TEMIICPATYPhI TPEOYIOT HOPMAITU3aIlUH.

Ilo mocnenHum oneHkaM MeXNpPaBUTEIbCTBEHHON TpYyNIbl AKCIEPTOB MO HM3MEHEHHUIO KIuMara
(MI'DHMK) 3a mociieHee CTONETHE CPETHSSA TeMIIepaTypa IPU3EMHOTO CI0S BO3MyXa IJIsl 3eMJIH B IEJIOM
Bo3pocina Ha 0,6+0,2 °C, KOTMYECTBO aTMOC(EPHBIX OCAJIKOB YBEIHYMWIOCh Ha 5-10 % B OOJBIIMHCTBE
paiioHOB cpemHUX W BbICOKMX mUpoT CeBepHoro momymapus. [Ipm 3ToM HaumOosplliee TOTEILICHUE
otMmedanock ¢ 1920 mo 1945 r. m ¢ 1976 mo 2000 r., a B 1946-1975 1. mMeno MecTO IOXOJIOIAHHUE.
HaubGonee rterubiMu Obutn 90-¢ TOABI, a camMbiM TemibiM — 1998 1. B 3TOT TOm cpemHss romoBas
riobanpHas TeMIepaTtypa npuzeMHoro Bo3ayxa Obuia Ha (0,54 °C Bble cpeqHeil MHOTONETHEH 32 1961-
1990 rr. BTOpeIM B psmy caMbIX Temisix jeT ctout 2005 1. ¢ aHomanumeii temrepatypsl +0,48 °C. Bee
rojfla ¢ HaJajla TEKyIIero CTOJIETHUS BXOMAT B JECATKY CaMBIX TEIUIBIX 32 BCIO HCTOPHIO
WHCTPYMCHTAIBHBIX HaOMo/eHui. He uckitoueHa BO3MOXHOCTh, YTO 3TO MOTEIUICHUE YaCTUYHO UMEET
€CTeCTBEHHBIN (IPUPOIHBIN) XapakTep [5].

Bosnbioii npakTHYeCKUi UHTEPEC MPEICTABISIET aHAIN3 3HAYNUTEIbHBIX aHOMAJIMN CPEeHEMECSTUHBIX
TeMIiepaTyp Bo3ayxa. B kadecTBe KpuTepus HCHOJIB30BAJIOCh IPEBBIICHUE 3HAUYCHUS MO MOJIYIIIO
aHOMAJIMM TEeMIEpPaTypbl BO3yXa HaJ CPEJHUM KBagPATHUYECKUM OTKIOHEHUEM |AT | > 5. AHOMAaJIb-
HOCTb BBIABJISUIACH HE MO OTAEJIBHBIM CTaHIUAM, a M0 BCEU HCCIeTyeMON TEPPUTOPHUH, T. €. TOJl JOJIKEH
ObuT OBITH aHOMANBLHBEIM Ha 75 % wucclieqyeMod IUIOMAAM, a ATO 3HAYUT KaK MHHHUMYM Ha BOCHBMU
CTaHIMAX M3 OAMHHAILATH. YUET 3HaKa aHOMAJMHM IIO3BOJISL BBIABUTH XOJOJIHBIM WMIIM TEIJIBIM OBLI
JAaHHBINA MECHIL.

CpenHee KBaJpaTUYECKOE OTKIOHEHHE IIO3BOJIAET CYIUTh O XapakTepe H3MEHUHUBOCTH CPEIHEH
CyTOYHOM TeMIlepaTyphl, CIYXKUT MOKa3aTeleM YCTOMYMBOCTH TEPMHUYECKOro pexkuma. Ero 3naueHus
MOYTH OJTUHAKOBBI HA BCEX CTAHIIMIX OJHOM MPUPOAHOI 30HBI U UMEIOT HEOOIbIIHE Pa3Indusl ¢ APYTUMHU
30HaMu. I3MEHUYHUBOCTh CpeHEN CYTOYHOM TEMIlepaTyphl OT 3UMBI K JIETY PE3KO YMEHBIIIA€TCs, OJTHAKO B
TEYCHHE TIOYTH BCEX MECSIICB Ir0oJla U3MEHYMBOCTh TEMIIEPATyPhl HA CEBEPE HECKOIBKO OOJIbIINe, YeM Ha
ore [6].

Tabmuua 1 — Kpatkuit nepedens sxkcTpeManbHO XonoaHbix (3X) u akcTpeMansHo TerwislX (OT) 1o Temneparype JieT B BeCEHHe-
neTHee nomyroaue, °C

Mecsn DX roms Cp.aHOMaIuu OT roast Cp. aHOManmuH

1994 -3,99

Maprt 1996 396 2008 4,41
1994 -2,22

Arpenb 1996 -2,88 2012 3,67
2003 -3,61

. 2001 2,98

Mait 1993 -2,67 2008 271
1992 -2,23

HroHb 1998 .84 2008 1,20

Uronb 2004 -1,33 2019 1,73

ABrycr 1992 -1,57 2008 0,72

AHanmu3 Tabnumpl 1 TO3BONSET CAENATh BBIBOZ, YTO IKCTPEMANBHO XOJOAHBIMU MECSIAMH dallle
BCEro OBUIM ampend W WM, a Hambolee TeruibiM — Maid. OHOM M3 CaMBIX XOJOIHBIX BECEH SBIISIETCS
BecHa 1996 T., KOrIa 3HAYMTENbHAs OTPHULATENbHAS aHOMAaJHs TEeMIepaTyphl HaONoAanach B MapTe H
anpene u coctaBmia — 4 U —2,9 °C COOTBETCTBEHHO. DKCTPEMalbHO XOJOTHBIM ObLT MapT 1996 T. ¢
aHoManmeil temmeparypsl — 4 °C. 3HauWTenbHas MOJOXKUTENbHAS AaHOMAJHS TeMIIepaTyphl BO3oyXa
otMmeuanack B maptre 2008 r. (4,2 °C), B ampenie 2012 1. (3,7 °C) u B mae 2001 r. (3 °C). B netHuit nepuon
caMbIM XONOAHBIM Obm 1992 1., Korma 3HauWTeNbHAs OTpULATENbHAs aHOMANUS TEMIEepaTypsl
Ha0JroManack B MIOHE W aBrycTe U cocTaBmwia —2,2 u —1,6 °C. 3HaunTenbHas MOJOKATEIbHAS aHOMAIHS

— 30 ——



ISSN 2957-8280, eISSN 2957-9856 Ne 4, 2023

TeMIepaTypsl Bo3ayxa Obiia B utoHe U aprycte 2018 r. — 1,2 u 0,7 °C, a camas Ooubmiasi aHOMaus —
B mroire 2019 r. (1,73 °C).

Jnst  gOoNrocpodYHBIX MPOTHO30B TMOTONBI  Hauboliee IMUPOKO MPUMEHSETCS KiIacCHQHKaIus
I'. 5. Banrenreiima u A. A. 'upca [7]. OcHoBBI ee pa3paboransl B 30-x rogax XX Beka. ['. 5. Banren-
reiMOM BBIIECTICHBI TPU KPYIHBIX THIIA aTMOC(HEPHON LIMPKYJIISLINNI:

W- 30HanBEHOE COCTOSIHME WM 3aI1aJHO-BOCTOYHBIA IEPEHOC;

E — BoCcTOUHBII TUI MEPUAUOHAIBHON IUPKYJIIALUU;

C — MepuanoOHaIbHAas LUPKYJIALUS.

OTH TUIBI XapaKTEePHbI I aTIaHTHKO-eBpasuiickoro cexropa CesepHoro nomymapus. Ilockonbky
KazaxcTan pacrnosioxkeH B aTJaHTHKO-EBPa3MHCKOM CEKTOpe, OCTaHOBUMCS Ooyiee MTOAPOOHO Ha
XapaKkTepHCTUKE (OpM [UPKYJIISLHH.

3oHanbHAA TUPKYJSIIUA W — XapaKTepu3yeTcsl Haln4ueM 00IacTH X0JI0/la B IOJSIPHOM OacceiiHe u
obiacTu Teryia B CyOTPONTUYECKUX IMUPOTaxX. TeMnepaTypHbId TPaJUEeHT MEXIY TPOIMKAMHU H TIOJI0COM
YCHJICH, M30THIICH KapT abcomroTHOW u oTHocutenbHoW Tomorpaduu (AT m OT) uMEroT B OCHOBHOM
30HAIBHOE MOJIOKEHHE, YTO MPHUBOAUT K HAKOIUIEHUIO XOJIOJA Ha TOJII0CaX M IMEPErpeBy TPOIMHKOB.
Anomamuu TemriepaTypsl Han Poccuelt, EBpomoit m CeepHbIM KazaxcTaHOM TMOJIOKHUTEIBHEIC, Hal
HOxupM Kazaxcranom ciaOble oTpuIlaTeNbHble. AHOMAIWU JaBlieHUs Ha Oonbpliei vactu Poccun u B
NOJISIPHOM 00J1aCTH OTpULATENbHBIE, B CYOTPONIMKAX — MOJIOKHUTEJIBHBIE.

Bocrounas ¢opma MepuauMoHaIBPHON LMPKYSIIMU E — MEXIMPOTHBIE MPOIECChl BO3HUKAIOT HAJ
KOHTHHEHTOM, HaJl OKEAaHOM COXPAHSAIOTCA YepPThl 30HABHOM HUPKYIAIUN. OCHOBHOMN BBICOTHBIN rpeOeHb
3aHuMaloT eBponeiickas tepputopust Poccum (ETP) m KaBkas, k 3amamy M BOCTOKY pPacHoOJIOXKEHBI
rny0okue noxOuHbl. Takum oOpaszom, Tepputopusi KazaxcraHa HaxoguTcs MO BIUSHUEM BBICOTHOM
noxOunel. [Ipu 3Toii popMe HUPKYISAIMH Haa OONBIIEH YacThIO PECIyONMKH HAaONIOJAr0TCs OTPHIIA-
TEJbHBIE AHOMAJIUU TEMIIEPATYPhI BO3yXa U MOJIOKUTEIBbHBIE aHOMAJINH OCAIKOB.

Mepunuonanpaas mupKysinus C — MOIIHBIA BBICOTHBIN TpeOeHb 3aHMMaeT BocTouHy0 ATIaHTHKY,
JIETOM HEMHOTro cMemaschk B 3amaaayro Eppomy. Ham ETP m KaBkazom — 10kOMHa, a TEppHUTOPHS
Kazaxcrana pacnosoxeHa Ha BTOPOM BBICOTHOM I'peOHE, KOTOPBI MOXKeT OBITh cliabo BhIpaxkeH [8].

[t HarIsgHOTO MpeNCTaBIeHHs MOCTpoeHa Tabiuma 2 pacmupenesieHus 1mo GopMam LHUPKYISIIUN
Banrenreitma—I upca 3a BeceHHe-JIETHUN IEPUO/I.

Tabnuua 2 — Pacnipenenenue o ¢popmam nupkysiiun Banrenreiima—I ' upca B BeCeHHE-JICTHUIT IEPUOT

Becna 1990-2020 929X Y C E oOT W C E
1994 22 4 0 -8 9 -4 2008 16 6 7 -1 8 -5
Mapt
1996 0 -10 8 0 14 10 - - - - - - -
1994 5 -4 3 -5 22 9 2012 15 6 5 -3 10 -3
Amnpenb 1996 8 -1 9 1 13 0 2001 10 1 17 7 16 -8
2003 6 -3 4 -4 20 7 - - - - - - -
Maii 1993 3 -6 11 1 17 5 2008 9 0 11 1 11 -1
Hroro | 44 -20 35 -15 95 27 50 13 40 4 45 -17
Jleto 1990-2020 929X Y C E oOT W C E
1992 14 3 6 -4 10 1 2008 20 10 4 -7 6 -3
Hronn
1998 10 0 4 -7 16 7 2015 20 10 6 -5 5 -5
Hrons 2004 15 5 0 -11 16 6 2019 5 -5 15 4 11 1
ABrycr 1992 7 -5 7 0 17 5 2002 2 -10 3 1 21
Hroro | 46 3 17 -22 59 19 47 5 28 -7 43 2

[IpoBeneH aHamu3 OCOOCHHOCTEHW NHUPKYJAUUH aTMOCEphl, KOTOpble HAOIIOMAOTCA IPH
BO3HUKHOBCHHH aHOMAJBHBIX TI0 TEMIIEPaType BO3/AyXa MecsIeB. AHAU3 Ta0uuIbl 2 TTOKa3bIBaeT, YTO B
SKCTPEMaIbHO XOJOAHBIE TOABI TpeodmagaeT popMa MEpUANOHATFHON upKysyn E, koraa tepputopust
Kazaxcrana okaspiBaeTCsi MOl BIUSHHEM BBICOTHON JOXOWHBL. B aHOManbHO TEIUIbIE MeCSIbl Tpe-
obnanaet dopma rupkyssinuu C, ipu kotopoit Kazaxcran 3aHMMaeT BBICOTHBIN rpeOeHb, OMPEISISIONIN i
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BBIHOC TEIUIA C IOKHBIX HIMPOT, a Takke 30HadbHasg (GopMa HUPKYISLUH, IPU KOTOPOH TEIUIbIe BO3-
JTIITHBIE MaCCHI IIOCTYIIAIOT C 3amnaja.

Cunontuuyeckne ycaoBusi GOPMHPOBAHUS IKCTPEMATbHBIX AaHOMAJINNA TeMMePaTypsl BO3AyXa
BecHOM M jeToM Ha wre Kazaxcrana. B kauecTBe sKCTpEMaIIBHO XOJIOJHOTO MECsSLA BECHOM paccMar-
pUBaeTCs LIEHTPAIbHBIN MepexoaHbIi Mecal — anpenb 32 1994, 1996 u 2003 rr., korga cpeHsas aHOMaJus
TeMITepaTyphl BO3AyXa COCTaBIsIIa MuHyC 2,22; munyc 2,88 u muayc 3,61 °C. dopMupoBaHHE XOJIOTHOTO
ampensl OMNpefessieTcss Pa3BUTHEM CHHONTHYECKHX IPOIECCOB, IMPH KOTOPHIX INPOUCXOAUT MOIIHOE
xojoaHoe BropxeHue u3 CrkannuHaBuu B Kazaxcran. OTMeuaeTcs BBIXOJ] IOKHBIX YaCTHBIX ITUKIOHOB Ha
Cpennioro Asuto u tor Kazaxcrana. AKTUBHas LIMKJIOHUYECKas OEATEIbLHOCTh UMeeT MecTo B CeBepHOU
ATnaHTHKe, a Takke B 3anmagHoi u Bocrounoit Cubupu. ITH 1Be 00J1aCTH pa3esieHBI TTOJIOCOH BBICOKOTO
JIaBJICHUSA, TIOCPEACTBOM KOTOpPOW TMPOUCXOAMT pEreHepanys aHTUIUKIOHAa HaJa eBpPONEHCKON
TeppuTopueir Poccun 3a cuetr BTOp)eHHs BO3MyXa ¢ ApKTHYecKoro OacceiiHa uepe3 Ypan B Kazaxcras.
Vka3aHnHble siBaeHUs B KazaxcTaHe onpeaensroTCsl aHTULUKIOHAJBHBIM IOJE€M W 4acTOW aJaBEKIUel
apkTudeckoro Bosnmyxa. Hanm 3amamgHoit EBpomoit m CkangumHaBHEH CYIIECTBYET AaHTUIUKJIOHATHHBIN
rpebeHb, B KOTOpOM HHorga ObiBaloT simpa xonofa u Hax CkangunaBueil. B 3amagnoit Cubupu u
Kazaxcrane oTmeuaeTcst XOpOIIO BEIpaXCHHAs JOXOWHA OT IIUKJIOHOB, PACIONIOKEHHBIX B BocTtouHOit
Cubupu. Mexnay rpednem Hax EBpomoii m muxinonoM Han Boctounoit Cubupreio oTcyTcTByeT BD3,
KOTOpasi MpoxoauT 1mo BocToky eBpormeiickoii Teppuropun Poccun (MepuaInoHaNIsHO OPUEHTHPOBAHHAS),
a 3areM Haja KazaxcranoMm (mpuHHMasi IMIMPOTHOE IOJIOKEHHWE). B Tpomocdepe MpouCXOAHUT afaBeKIUs
XOJIOAHOTO BO31myXa BIob BD3 ¢ Apkrudeckoro 6accetina B Kazaxcran [9].

B kauecTtBe 3KCTpeMalbHO TEIUIOTO Mecsla paccMarpuBaercs ampens 2012 1., xorma cpemsss
aHOMallbHAsl TeMIepaTypa BO3AyXa Ha H3ydaeMod TeppuTopuu cocrapisna 3,7 °C. DKCTpeMalbHO
TerTeiM ObLT anpens 2012 1. ¢ anomanueit 3,67 °C. [Ipeobnanana 3oHanpHasS GopMa MUPKYIud W, TIpH
KOTOpOH TerIble BO3AYIIHbIE Macchl moctynanu ¢ 3amana. [Ipomeccel Hag 3amanHoit EBpormoii xapak-
TEpU3YIOTCS OOMIMPHBIM aHTHLMKIOHAIBHBIM ToneM. OnHoBpeMeHHO Han CeBepHOW ATINaHTHKOH M
HopBexckum MopeM oTMedaeTcsi aKTHBHAS IUKIOHUYECKas JesTebHOCTh, KOTOpas OJaromnpHusITCTBYET
pacIpoCTpaHESHHIO TEIIOT0 BO3AyXa ¢ OKeaHa B CeBEpHBIE paiioHbl EBporbl u 3anamgnoit Cubupu. Bropas
UKIOHUYECKasl JiesATeNbHOCTh BceTpewaercs Hax ETP, 3amamnoit Cubuppro u Kaszaxcranom [10].
Habmomaetcs 0co00 akTHUBHBIA BBIXOJ 4YacTHBIX IUKIOHOB ¢ Kacmuiickoro mopsi. JOToT mporecc
CIOoCOOCTBYET BBIHOCY TEIUIOTO W BIAXXHOTO Bo3Ayxa B KaszaxcraH, 4To mpuBOAWUT K (OPMUPOBAHHUIO
MOJIOKUTENIbHOM aHOMAJIMK TeMIIepaTyphl BO3AyXa.

OKcTpeMalIbHO XONOAHBIMU OblT Hronb 2004 T., KOorAa oTpHLATEIbHAsS aHOMAJUS COCTaBUIIa MUHYC
1,33 °C. Ilpeobmamana BocTouHas (opMa MEPUIUOHATBHON IMpKyIsanuu E, kKorma MeXIIHpOTHBIC
MIPOIECCH BO3HUKAIOT HaJl KOHTHHEHTOM, HaJ OKEAHOM COXPAaHSIOTCA 4YepThl 30HANBHON HMPKYIIALNH.
OcHoBHOHM BbICOTHBIN rpebenps 3anuMaer ETP u KaBkas, Kk ceBepo-BOCTOKY pacmoiokeHa riryOokast
noxxouHa. Takum oOpazom, Teppuropusi KazaxcraHa HaXOAWUTCS MO/ BIHUSHUEM BBICOTHOW JIOKOWHBI, YTO
00BSCHSIET OTPHUIIATETHLHBIC AHOMAJIMH TeMITepaTyphl Bo3ayxa [11].

B kauecTBe sKcTpeManabHO TEMJIOro Mecsia paccMmarpuBaercs utonb 2019 r., korma cpefHss aHo-
MajbHasi TeMIIEparypa BO3AyXa Ha H3ydaeMod Tepputopuu cocrtapisier 1,7 °C. OTYeTIHBO BUIEH
MOIITHBIH BBICOTHBIA TPeOCHD, CMEIICHHBI Ha 3amajl, KOTOPHIH OIMpeneiseT BBIHOC TeIlla W3 IOKHBIX
umpot. [Ipeobnamaer Gpopma MepuanOHAIBHOW HUPKYISIIUK C, KOTOpas MOJATBEPIKIACTCS IHarpaMMOit
pacrpeneneHus GopM HUPKY IS

3akawouenne. OleHKa TEHICHIWH W3MEHEHUS KIMMAaTUYECKHX IMOKa3aTelel (cpeaHeMecsSIHbBIX
TeMmepatyp Bo3ayxa) 3a 1990-2020 rr. B pa3pese HOxHoro permona Pecrybnukn Kazaxcran npoBeneHa
Ha OCHOBE MHOTOJICTHHX HH(POPMALUOHHO-aHANUTHYECKUX NAaHHBIX 10 OAWHHAAIATH METEOPOJIOTH-
yeckuMm craHiusaM PITI «KasrumpomeT», 9TO IMO3BONHMIIO MOCTPOUTH THCTOTPAMMEI pacIpe/elieHus
CpeIHEMECSIIHOW TeMIIepaTypsl BO3IyXa /IS IEHTPAJFHOTO BECEHHETO MecsIa — ampens (C HCIONb30-
BaHHEM IMporpaMMebl Statistica). M3y4eHbl IUPKYJISIUOHHBIC YCIOBHS (OPMUPOBAHUS SIKCTPEMATIBHBIX IO
TeMIepaType Bo3ayxa MmecsieB. [IpoBeneH aHanu3 ocoOeHHOCTeW mupKyisinuu Banrenreiima—I upca. B
OKCTpPEMaJbHO XOJIOJHBIE MecAlbl MpeodiamzaeT (GopMa MEpUINOHANBHON IUpKymsmuu E, korma
tepputopus Kazaxcrana oka3siBaeTcsl O] BIUSHUEM BBICOTHOM JIOKOMHBI. B aHOMaNbHO Terible MecsIbl
npeobnagaer ¢opma mupkyasiauu C, npu kotopoit Kasaxcran 3aHMMaeT BBICOTHBIM IpebeHb, ompene-
JISIOIIMIA BBIHOC TEIUIa W3 FOKHBIX IIMPOT, & TAKXKe 30HaNbHas (opMa IUPKYISIHA, KOTJa TEIUIble BO3-
IyITHBIE MAacchl MOCTYMArOT ¢ 3amana. [lpoBeneHHbIe HccnemoBaHms MOKas3ainy, yTo knmuMaT KazaxcraHa
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3HAYUTENLHO TIOTETIEN 32 UCCIIEAOBaHHBIN repro. [1o JaHHBIM €XXeroHOTO0 OOJUIETEeHS, BBIITYCKaeMOTO
PT'TI «KasruapomeT» [4], TIOBBIIEHHE TEMIIEPATyPhl HAOII01aI0Ch MPAKTHYECKHA TTOBCEMECTHO M BO BCE
CE30HBI TOJla 32 MCKIIOUYEHHEM HEKOTOPBIX JIOKATbHBIX palioHOB. HanbompIIMMy TeMIaMy MOBBIIIANACH
TeMIeparypa Bo3lyxa B 3UMMHHIA nepuon — B cpeaneM no Kazaxcrany na 0,44 °C/10 net — 0,65°C/10 net
Ha 3amajie ¥ B OT/AETbHBIX pallOHaX CEeBEPHOH W IEHTpANbHOUN vacTeil pecryOnmuku. HammeHnpmuii poct
TeMIiepaTyphbl HabOmtomajiacs B JeTHHH mepwony — B cpemHeM 1o Kazaxcramy na 0,14 °C, Ha 3amazne
teHaeHnus cocrapisuia menee 0,10 °C/10 net. B nepexoHble ce30HBI TEHACHIUS ObUTA B CPEIHEM OKOJIO
0,2 °C/10 mer. CpenneromoBasi TeMmIepaTypa BO3[QyXa Bo3pacTaja Ha OOIBIIEeH YacTH TEePPUTOPUHU
kaxaeie 10 get Ha 0,1-0,2 °C (B cpemnem no manHbM 48 MC — Ha 0,26 °C). Ilo maHHBIM €XETOJTHOTO
OronyieTeHs MOHHUTOPHMHTA COCTOSHHUS M H3MEHeHMs kinMaTa B KazaxcraHe ydeT BKJIaJa TPEHIOBOM
cocTaBisoNIel B o0myro mucrnepcuro psga kaxaeie 10 mer 0,1-0,2 °C (B cpeaHeM MO JaHHBIM 3TO
MO3BOJISIET CAENaTh BHIBOJ O TOM, YTO HAaMMEHEEe CYIIEeCTBEHHBIH TPEH — B PsAAax BECEHHHUX TEMIEpaTyp,
a Tak)Ke BO BCE CE30HBI TOJ]a — B TOPHBIX paiioHax rora Kazaxcrana) [12].

CraenyeT OTMETHTB, YTO Pe3yJbTaThl MCCICAOBAHHA MOTYT OBITH HCIIONB30BaHBI MpPU pa3paboTKe
METOJIOB ITPOTHO3UPOBAHUS DKCTPEMANBHBIX OMACHBIX SIBICHUH.
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KA3AKCTAHHBIH OHTYCTITTHAEI'T KOKTEMI'T-2KA3T'bl ZKAPTBIKBIJIIBIKTAT'bI
AYA TEMIIEPATYPACBIHBIH KJIMMATTBIK EPEKIITEJIKTEPI

Annoranusi. Kazakcran PecriyOimuKachiHbIH OHTYCTIK aiiMarbIHAAFbl TEMIIEPAaTypaHbIH ©3repyiH 3epTTeyIiH
FBUIBIMU HATIOKENEpl 1990-2020 xpuraapaarsl y3ak Mep3iMJi KIMMATTHIK JepeKkTep Heri3inne OepiireH. 11 mereo-
crannus OoiibrHma: Anmatel, Agapiel, JXKapkent, Jlenci, Maraii, Kazansl, Keizeutopna, Tactel, Tapa3, TypkicTas,
[IemvkenT. JKYMBICTBIH HETi3Ti MaKcaThl OOJIBII )KAaTKAaH KIIMMATTHIK ©3repicTep (POHBIHIIA OHTYCTIK OHIpIE KOKTEMT1
opTamia aliblK TeMIepaTypaHblH YIIKEH aybITKYJapbIHBIH KAJIBINTACY JKaFJaliiapblH aHBIKTAY JKOHE OHBIH €3repy
TEH/ICHIMSICHIH aHbIKTay. JKYMBICTBIH ©3€KTIIIIT1 aya TeMIlepaTypachl KIMMAaTTHIH ©3TepyiHiH KepceTKimTepiHiy 0ipi
0oJpIn TaOBUTATHIHABIFBIHAA. JKBUIIBIH KBUTBI KAPTHICBIHAA aya TeMIIEPAaTypachIHBIH VIKCH ayBITKYJNaphl aybLl
[IapyaIIbUIBIFBl OHIMIHE 3USHIBI 9CEp €TETiH amaTThl KYPFaKIIBUIBIKKA OKeNyl MYMKIiH. 3epTTEeNeTiH ayMak YIIiH
TEMIIEpaTypa aybITKYJIapPbIHbIH KEHICTIK-yaKbITIIA TapalyblHa Kyiedl CTaTUCTUKANIBIK TallAay XYpri3iiii. Jkcrpe-
Mangsl TEeMIlepaTypa aiylapbl KapacThIpeUIanbl. TemreparypaHblH SKCTPEMaygbl KOKTEMTi-)Ka3Fbl aillapbIHBIH
KaJIbINTACybIHBIH alHaJIbIM LIAPTTapbl. AJIBIHFAH HOTHXKENIEP/l TOTEHIle KayinTi KyObUIbIcTap/bl 6oimkay oicTepin
a3ipiiey e manaananyra 0omasl.

Tyiiin ce3zmep: TemnepaTrypa, KIMMaTThIH ©3Tepyl, CTAaHIAPTTHI aybITKY, TEHICHIHS, SKCTPEMaIbl KbUILAAP,
allMaKThIK aybICy, allHaJIbIM (POPMACHI.
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CLIMATIC FEATURES OF AIR TEMPERATURE IN THE SOUTH OF KAZAKHSTAN
IN THE SPRING-SUMMER HALF OF THE YEAR

Abstract. Scientific results of a study of temperature changes in the southern region of the Republic of Kazakh-
stan are presented based on long-term climate data for 1990-2020 by 11 meteorological stations: Almaty, Aidarly,
Zharkent, Lepsy, Matai, Kazalinsk, Kyzylorda, Tasty, Taraz, Turkestan, Shymkent. The main goal of the work is to
identify the conditions for the formation of large anomalies of average monthly temperature in the spring in the
southern region against the background of ongoing climate changes and determine the trend of its change. The
relevance of the work lies in the fact that air temperature is one of the indicators of climate change. Large air
temperature anomalies in the warm half of the year can lead to catastrophic droughts, which will have a detrimental
effect on agricultural yields. For the study area, a systematic statistical analysis of the spatiotemporal distribution of
temperature anomalies was carried out. Extreme temperature months will be considered. Circulation conditions for
the formation of spring-summer months extreme in temperature. The results obtained can be used in developing
methods for predicting extreme hazardous phenomena.

Keywords: temperature, climate change, standard deviation, trend, extreme years, zonal transfer, circulation
shape.
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BBEJAEHHUE YIVIEPOJHOI'O HAJIOT'A KAK MEPBI
O CHUKEHUIO DMUCCUI MTAPHUKOBBIX T'A30B
B KABAXCTAHE: OCHOBHBIE BbI3OBbI U ITPOBJIEMbI

Aunnoranust. [IpencraBnen 0030p npoOiieMbl HAJIOr0OOI0KEHHS SMUCCHI MAPHUKOBBIX Ta30B Ui Pa3BHTHIX
CTpaH MHpa B LIEJISIX MCIIOJB30BaHHs HAKOIUIEHHOTO ombita Juisi Kazaxcrana. O030p HMOATOTOBJIEH MO MaTepHaiam
3apyOeXHBIX CTaTell M MEXIyHAapOIHBIX JOKYMeHTOB. [IpM peanu3aiii TaKOrOo WHCTPYMEHTA, KaK YIJIepOJHOE
HajoroobaxeHne, UMeeTCss Macca MpodsieM — OT JTOOOMPOBaHUS WHTEPECOB OTIEIBHBIX KOMITAHWNA WM OTpaciiel
JI0 COLMAJbHOW HaNpsDKEHHOCTH B OOLIECTBE, YTO BEAET K CYIIECTBEHHBIM pHckaMm. [Ipu Bceil addexTnBHOCTH
TaKOT'0 MHCTPYMCHTA HeO6XOIll/IMO YETKO pa3fcyisATh UEJIM, TPOBOAUTL PA3bsCHUTCIIbHYIO KOMIIAHUIO U HE OXUIATh
ObicTporo pesyisibrata. OTHENBHBIH BOIPOC — paclpenesieHne cOOpaHHBIX CPEJCTB Ha PEaM3alMI0 MPOEKTOB 10
C/EPXKUBAHHUIO N3MEHEHHS KIIMMara.

KitroueBble ci10Ba: yriiepoJIHbIN ciiell, IieHa Ha IMUCCHU apHUKOBBIX ra3os (I1I7), mepuon neWcTBus, KiuMa-
THUYECKasl MOJINTHKA, YIIIEPOAHAS HEHTPaIbHOCTb.

[Mocne moammcanus u parudukanuu Kuorckoro mporokona B Pecny6mmke Kaszaxcran Bo3HWKIA
ocTpas HEOOXOJUMOCTh B CO3/IaHUU MEXaHH3MOB DPETYJIUPOBaHHs dMHUCCHN TapHUKOBBIX ra3oe (I1I).
OnHuM W3 MEXaHU3MOB, KOTOPBIM HAaIpaBJIeH Ha peryiaupoBaHue BboiOpocoB [IIT Ha rocymapcTBeHHOM
ypoBHe, sBigercs Cucrema peryiaupoBanus u Toproeiau BeiOpocamu (CTB). B Kazaxcrane 3to 3a-
KpEIUIeHO B DKWIOTHYECKOM Kojiekce. CormacHo skcrepTHBIM onieHkaM CTB mo3Bomser oxBatuts 41,8 %
OT BceX BBHIOPOCOB B cTpaHe. HamoMHUM, 9TO 1O/ peryiaupoBaHre MOMAAal0T NCTOYHUKHU, KOTOPBIE TIpe-
BEIIIAIOT ITOPOT BEIOPOCOB B BaAIaTh Thicsd ToHH CO, — TaHHBIE YCTAHOBKH HOCST Ha3BaHHE CYObEKTOB
KBOTHPOBaHUS (COTJIacHO cTaThe 289 yriepoaHoe KOTHpoBaHue, riaBa 20 Dxonoruyeckoro koaekca PK).
[Tpu 5Tom B CTB BXOZAT TOJNBKO OCHOBHBIE CEKTOpa SKOHOMHKH — JJIEKTPOIHEpreTHka, Hedrerasonas,
TOPHOJIOOBIBAIOIIAs, XHMHUECKasi 1 HEKOTOPBIe BUIBI 00padaTeiBatoliell mpoMeIuieHHocTH. Kpome Toro,
corsacHO crathe 287 OOBEKTH TOCYTapCTBEHHOTO PETYJHMPOBAHUSA B chepe BHIOPOCOB M ITOTIIOIMICHUM
MMapHUKOBBIX Ta30B, TaBa 20 Dxomormdeckoro kogekca PK, CTB mo3BomiseT onmpeaenuTs KOJIMYIECTBO
YCTaHOBOK WJIM HWCTOYHHKOB, HE TIOMAJAIONIUX TI0J] CUCTEMY pPETYJIHUPOBaHUSA, OCYIIECTBISIONINX
JIeATeIBbHOCTh B cTpaHe, U mpoune ycraHoBku (cormacno OHYB PK yposennr 1990 roma ompenenes B
386 mun T CO, — craTthst 283. HanumonansHble BKiIagsl PecyOnuku Kasaxcran B rimobaibHOE pearupo-
BaHME Ha W3MCHEHHE KiuMmata, riaBa 20 Dkomormueckoro koaekca PK), xoTopsie He momamarT 1O
npsimoe perynupoBanue smuccuil [1I°, HO momiexaT o0sf3aTeNbPHOMY YYEeTy W OCYIIECTBISIOT CBOIO
NEeATEIHLHOCTD ¢ ypoBHEM BEIOpOCcOB OT 10 ThICc. T CO; 10 20 THIC. T.

Parudukanus [laprkckoro cormameHust ¥ 3asBlIeHHE MPE3UEHTAa CTPAHBl O CTPEMIICHUU JTOCTUYb
yriieponHoil HeliTpamsHOCTH K 2060 T. cOo37Ma)10 U HEOOXOAMMOCTh Pa3paOd0TKH KOMIUIEKCHBIX Mep II0
BBINIOJTHEHUIO 00s13aTeNbeTB. B wacTHOCTH, B pamkax OnpeznenseMbix Ha HallmoHasHOM ypOBHE BKJIA/IOB
(OHVYB), nepen PecrryOinkoii cTOMT aMOMIIMO3HAS IIENIb JOCTHYb HEe MeHee 15% cokpaleHus SMUCCHI
II" k 2030 roxgy MO OTHOIIEHUIO K YPOBHIO dMHuccHi 6a3zoBoro 1990 roga. OmHako, mpeaycMaTpruBaeTCs
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pewenre 6osee aMOMIIMO3HOM 3aa4M, JOCTHKEHNE COKPAILCHNS SMUCCUI He MeHee yeM 25% OT ypoBHS
1990 1., ¥ 2030 roxy, mpu MOIAEPKKE MEKIYHAPOAHOTO (PUHAHCHPOBAHUSI.

HapaBHe ¢ uMeOMMMUCA CTpAaTeTHsIMUA MO JOCTHXKEHHUIO YIJIEPOJHON HEUTPalbHOCTH, JOPOKHOU
KapToi, opceTHPIMH MEXaHU3MaMH M JIPYTUMH MHCTPYMEHTAMHM IMOKa THIIOTETHYECKH PacCMaTpHBaeTCs
BOIMIPOC BBEACHHS B CTpaHe YIJepogHOro Hajora Ha BeIOpochl 1T myTem 0010)KeHUsI MCHOIB30BaHUS
TOIIMBA. DTOT BOIPOC SABISIETCS OUCHD Ba)KHBIM B COLIMAIBHOM IUIAHE — MHOTHE NPENIPUATHS SBIISIOTCS
rpazioo0pa3yonMy, Ha KOTOPEIX TpyasaTes 10 80% rpaxnaH 3TUX TOPOJIOB. 3/1eCh HEOOXOIUMO YETKO
MOHUMATh, KaK TaKOW HaJIOT MOBIHSET Ha Pa3IMuHbIE CEKTOpa YKOHOMUKH, pACCMOTPETh M OOCYIHUThH Ha
YPOBHE IPaBUTEIBCTBA ISl KAKOTO Kpyra MPEANpHUITHN HIH YaCTHBIX JIUL €TO0 MOXHO BBECTH.

HamoMuuM, 9TO Wmes BBEIEHHWS YIIIEPOIHOTO Hajora cama Imo ce0e He HOBa. TakoW HAJIOT YxkKe
peanuzyeTcst B HEKOTOPHIX cTpaHax EBpocoro3a u apyrumu rocynapctsami [1, 2, 5, 10]. Kpome toro, psan
CTpaH HMEIOT COOCTBEHHBIE HHHMLHUATHBHI 110 MPUMEHEHUIO Oosiee aMOMLIMO3HBIX MEXaHM3MOB IS
peanu3anuu. be3ycioBHO ONBIT 3THUX CTpaH JNOJDKEH PacCMaTpUBAThCA KaK BAXKHBIM OMBIT IS pealu-
3alluM, ¢ TeM YTOOBI H30eXkKaTh TeX MPoOJIeM, ¢ KOTOPBIMU CTOJKHYJIMCh 3TH CTPAHBI MPH HCIIOIB30BAHUH
3TOr0 UHCTPYMEHTA.

B nepByto ouepens, COBOKYIHBIM ONBIT, nonydeHHbIH Opanuueit, [lIsenueit u Kananoi, noka3piBaer,
YTO HaJIOTH Ha BHIOPOCHI YIJIEpOAa, €CIIM OHU BBEICHBI B CTpaHe, ACHCTBUTENBHO NAIOT >KeJIaeMbIil
adpdexr cokpamenus smuccuid [1I [2-4, 6]. B 3ToM cMbicie oHH paboTaloT XOpomo U 3(PQHEKTHBHO.
OpHako TpakTHKa peaqu3alyd HAJIOrOOOJOXKEHUS BBIABISIET TAKXKE COBEPIICHHO PAa3HbIE CUTYALUH C
TOUYKU 3PEHMs JOCTHXKCHUH, KOHKYPEHTOCIIOCOOHOCTH M Pa3BUTHS, YTO MOJYEPKHBAET HEOOXOIUMOCTb
THIATENIFHOTO PACCMOTPEHHsI COIMAIbHBIX M TOJIMTUYECKUX YCIOBHH Il MPUHATHA H 3((EKTHBHOTO
NPUMEHEHUS] TaKUX 3KOHOMHYECKMX HHCTPYMEHTOB. BCIIOMHUM IeMOHCTpaunuu XeNTbIX >KUIETOB BO
®panuun ¥ rpaxnaaHckue akuuu B Kazaxcrane. HecmoTpst Ha 3asiBI€HHSI SKOHOMMCTOB, KOTOpBIE
YTBEPIKIAI0T, UTO 1IEHO00pa30BaHUE HA BBIOPOCH yTiepoaa, ocooeHHo B (popme Haiora Ha BeIOpock I117,
SBIIETCS KJIMMAaTHYECKON TOJMTUKOM, KOTOpas IpeajaraeT caMblii JEIIeBbI METOJ COKpallleHUs
BEIOpOcoB mapHUKOBBIX ra3oB (I1I7) B otnmune ot CTB, rae mpemiaraeTcst ppIHOYHBIA MEXaHHU3M COKpa-
MIEHUH, peaTbHBIA OMBIT CTPAH OKazaJics Oojee CIIOXHBIM [5, 7, 8, 13]. B mepByio odepend pedb UICT O
ueHe. /o mocnenqHero MOMeHTa Majlo KTO MOKET CKa3aTh, KaKylo LIEHY CleAyeT Ha3Hau4WTh Ha HaJOr B
Kazaxcrane mnu kak oHa Oyner ¢opmupoBartbcs. Kakue kpurepun OyIoyT 3aJ0KEHBI M KAaKHE OTPACIH
OyayT OCBOOOXXIEHBl WJIM HMMETh MHUHMMAJIBHBIH HAalOI, YTOOBI HE IMOTEPSATh KOHKYPEHTHOCTh IIPH
IKCTIOpTE MpoAyKIrH. Heo0XomuMo i npeycMaTpuBaTh CyOCHINH, U caMOe BaXKHOE: KaK 3aKJIabIBaTh
B MIPOTHO3BI BEPOSTHBIE COKPAIIECHUS AIMHUCCHH, €CIIU PE3yJIbTaThl HE COBCEM OYEBHIHBI, a B HEKOTOPBIX
Cllydasix Aa)ke MPOTHBOPEUUBBHI, KAK CKAXKETCS peau3aldsi TaKOro HajJora Ha 3KOHOMUYECKOM Pa3BUTHH
CTpaHbI — YCHIIUT €0 WK, HA000pOT, aCT 00PaTHBIH AP PEKT.

Be3yciioBHO OMBIT pa3BUTHIX CTpaH HE BCErAa MpHEMIIEM Ul pElleHHs BHYTPEHHHUX NpoOJieM
pecityOIrKH, OJHAKO MOXET CIIY>KUTh OY€Hb XOPOLIMM OPHEHTHUPOM U1l IPUHSTHS HEKOTOPBIX PELLICHUH.
Kpome toro, Peciy6nmka Kazaxcran mo cpaBHEHHIO ¢ pyTUMH cTpaHamu LleHTpanbHON A3UH SBISETCS
OITHOM M3 pa3BUTHIX B peruoHe. [lo 3Toil mpuuMHE cTpaHa AOJDKHA paccMaTpUBATh CBOM aMOHMIMO3HBIE
IUTaHBI ¥ 00513aTeNBCTBA B O0JIee IIMPOKOM CIIEKTPE 3a1ad.

Eme onuuM o4eHbp BaXHBIM (DaKTOPOM, KOTOPBIM HEOOXOIUMMO YYHUTHIBATh IPU pa3paboTKe
HaJIOTOBBIX MEp, SIBIISIETCS YHEPreTHUECKUi KoMIUIeKC cTpaHsl [8, 9, 14]. [leno B TOM, 4TO B OTJIMYUE OT
Opanuuu u Benun, rae 0a30Bble MOIIHOCTH T€HEPALMU SHEPTHU SBIAIOTCS aTOMHBIMHU, iM KaHazgpl,
rIe B kKadectBe reHeparuu 3azaeiicrsoBanbl ['OC, 'TOC (Hamuume ra3a, KIMMaT W PEeKH MO3BOJIAIOT), Y
Kaszaxcrana BO3MOXHOCTEHN JUIsl TAKOM MMOCTOSSHHOM U OTHOCUTEJIBHO «YHUCTON» 3JIEKTPOreHepaluu ouTu
HeT. bonee toro, Oonbias yacte mpousBoAuMoi sHepruu (80%) sBIsieTCS yrodbHOM, 4TO 0€3yClOBHO
YCTaHABIMBAET IOBOJILHO BBICOKYIO IUIAHKY K BEPOSTHBIM LIEHaM Ha YIJIEPOAHBIA cJell KOMIIaHUH M
YaCTHBIX JIMLI.

Eme omHUM BaXKHBIM CHIEPKHBAIOLIMM KPHTEPUEM SIBISIETCS NeQUIMT COOCTBEHHOW SHepruu. B
oTIMYMe OT ApYrux cTpaH B KaszaxcraHe HeT JMIIHEH SHEPTUU U COOTBETCTBEHHO BapHaHTa OTKa3a OT
YTOJILHOM reHepariu B Onmkaiiieit mepcrektuse — 10-15 JeT xaaTh HE CTOUT, a 3TO (DAKTHIECKH TEPUOL
nepsoro nepuoja peanuzanuu OHYB.

CtpaHbl, CTOJKHYBIINECS ¢ HEOOXOAUMOCTHIO BBEJIEHHS YTIEPOJHOr0 HAJIOTa, Kak MpPaBUIIO, BBOIM-
JIM €T0 y’Ke MOocye CYLIECTBEHHOTO COKPAILCHHS OCHOBHBIX AMHCCHH M Ja)Ke 3aMETHOM AeKapOOHM3aLUH
BBII, uTo He MOTJIO HE CKa3aTbCs Ha pa3Mepe BBOAUMOTO HaJoTa.
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KaxkoBa 11eHa Haiora u Kak OH MEHSJICSI B TEUSHHE CBOETO CYIIeCTBOBaHUs? Peann3anus HaIoroBhIX
Mep ToKasajna, 49to meHa Ha 1 T smuccuit CO, He SABISETCS CTAOMIBHOH W M3MEHSETCS TMapaylIeIbHO
OXBaThIBAEMBIM CEKTOpPAaM JKOHOMHUKH, a TaKK€ CTOMMOCTH YTJIEPOJHOW €AMHHUIBI Ha Oupke. B wact-
HoctH, Ans IlIBennu meHa MeHsutach ¢ 23 eBpo (B mepeBoje C KPOH B COBPEMEHHYIO BAIOTY), ycTa-
HoBjieHHOU B 1991 rogy, mo 115 eBpo mo kypcy Ha 2020 r. [2, 9]. bnarogapsa TakoMy NOCTEHIEHHOMY
pocTy OONBIIMHCTBO HEOONBIINX MPEANPUATHH, YHEPTOKOMITIEKC M KOMMYHAIbHbBIE XO3SHCTBA MMEIH
BpeMsl TMOATOTOBUTBHCS K TEPHOAY «OONBIIUX HAJOrOB», YTO TMO3BOJMIO MM MEPECTPOUTH CTPYKTYPY
MOTPeOICHHSI TOTLTHBA.

B gactHOCTH, peup uaeT 00 OTKa3e OT Ma3yTHBIX OTOMUTENHFHBIX CTAHIIMHA B O3y WCIOIB30BAHUS
O6moMacchl M TEIUIOBBIX HACOCOB. 3a CPaBHHUTEIHHO KOPOTKHUU IMEPHOA B MPOMBILIUIEHHOCTH U JAPYTHUX
CEKTOpax 3HAYUTENBHO BO3POCIO HCIIOIb30BaHHE OMOTOILIMBA M OTXOAOB, B TO BpeMs Kak oOlee
WCTIOJIB30BaHME YISl M Ma3yTa B IIBEACKOW IKOHOMHKE COKpaTtwuiock Oosee ueM Ha 50% c MoMmeHTa ero
nuka B 1980-¢ roasr [2]. He manyto poinb 31ech Chirpaiia pa3padoTKa HOBBIX 00Jiee CTPOTHX CTaHIapTOB
it KKX (B mumaHe Temnon3oisinud U SHeprodpekTHBHOCTH OOIECTBEHHBIX M KHIIBIX MOMEIICHHI).
Iaru IlpaBuTenbcTBa MO MOBBIMICHHIO MPO3PavyHOCTH W A((EKTUBHOCTH HAJIOTOB B OOJACTH KJIMMa-
TUYECKOW ¥ DHEPreTHYECKOW MOJUTHKH MO3BOJIWIM TOJIYYUTh ONOOpEeHHWE HaceleHHs W JOBepHe K
MPOBOJAMMBEIM pedopMaM. BakHBIM MOMEHTOM B pealM3yeMOil MOJUTHKE ObUT MEXaHW3M OOpaTHOTO
nepepacrpeiefieHnsl MOJyYeHHBIX CpPEACTB, KOTOPBIA paboTan dYepe3 BO3BpAT HWHBECTUIUSMH HITU
HAJIOTOBBIX BBIYETOB JIsI IKOHOMHKH.

'uOKxocTh MOAXOOB MO3BOJMIA PEIIUTh MPOOJIEMY MPOABMKEHUS pedOopMBbl B LEIOM, MPU STOM
HAJIOT OKa3aJl Cepbe3HOE BIMSHHE Ha OOIIYI0 CTPYKTYpy CHCTEMBI OTOIUIEHHS B ropoaax. boiee Toro,
peanuzanus Mep MpHUBENa K COKPAIEHUI0 HAJOTOBBIX IMOCTYIUIEHHWA OT Hajora Ha BBIOPOCHI YIIiepoja.
Huzkast 707 HaNOroBBIX MOCTYIUIEHHH OT SKOJOrM4Yeckux HamoroB B IlIBenum wHOrga ommbOYHO
MHTEPIIPETUPYETCS KaK CBUACTENHCTBO TOTO, YTO IIBEACKHE HAIOTH HEI(P(HEKTHBHBI MM MPHUMEHSIOTCS
He moBceMecTHO. Ha camom gene Bce, HaoO0opoT. Hamnor melicTBoBasl B TeYeHHE JUIMTEIBHOTO BPEMEHH,
MO3TOMY HajoroBas 0a3a yke IMOJABEpIiach CyIECTBEHHOMY YMEHBIICHHUIO 3a CYET TOTO, YTO HAJIOTOBBIE
OTYHCIIEHHUS COKpaTHiIachk. IMEHHO 3Ty IieJIb U MpeciiefioBajia HaJorosas yriaepoasas pedopma B LlBennu
[2,7,14].

Ecmu cpaBHuBath ¢ ombitom KaHazapl, TO 37ech cUTyanusl OKa3anach KyZa CIOXKHEe B MEPBYIO Ode-
penpb n3-3a BeicOKO# KoHKypeHTHOCTH ¢ CIIA u BHyTpenHel ctpyktypsl BBII [6, 8, 12]. JloroBoputses o
BBEJICHUH €AMHBIX MPaBUI YIIIEPOI0OOJIOKEHUS cpa3y He MOMydmIock. bonee Toro, MHOTME pa3BHUTHIE U
He(Te10OBIBAIOIINE MITATHI IBITAINCH 0Ka3aTh BCIYECKOE BO3IEHCTBHE HA MIPHHATHE PEQOPM HIIN BBECTH
MecTHbIe orpanudeHus. OCHOBHBIE OTPAacid MPOMBIIUIEHHOCTH C MHTEHCHBHBIMH BBIOpOCAMH M TIOJI-
BEP)KEHHBIE PUCKY KOHKYPEHTHOCTH, TaKHE, KaK CTaleIUTEeHas, IEMEHTHAs, HepTeXUMUIecKas, MeTall-
JMyprudeckasi, allOMUHUEBAs, IIEJUTFOIO3HO-OyMaXkHas, HedrTerazoBas u HedTenepepadaThIBaIONIas,
COTIPOTHUBIISIOTCS JTF000H MOJUTHKE IO BEIOPOCAM MaPHUKOBBIX Ta30B, KOTOPAas YBEIHUIMIA OBl CTOMMOCTH
UX MPOAYKIMU C Y4eToM Hajiora Ha BbiOpock! III' mpu mpou3BoACTBE MO CpaBHEHUIO C KOHKYPEHTaMH B
CILIA [6]. UmenHo 1000MpOBaHNE MECTHBIX MHTEPECOB HE IMO3BOJIMIIO BBECTH YIJIEPOIHBIN HAJOT €Ile B
1990 romy. Tonbko B 2007-2008 romax mnpaBuTenbcTBO KaHalabl CMOIJIO peann30BaTh PNl BaKHBIX
MOJIUTHK, BKIIIOYAs PEryIMPOBAHME KOJOTHUYECKH YHUCTOW 3JIEKTPOIHEPTHU (YTO MPUBEIO K 3aKPHITHIO
JIBYXYTOJNBHBIX OJIEKTPOCTAHLUI), BHEIPUIO CTaHAAPT HU3KOYIJIEPOJHOIO TOIUIMBA M TpaBHia
sHeprodhHeKTUBHOCTH. BhUT BBEIeH HEUTPaIbHBIN HAJIOT HA BRIOPOCH! yriiepoaa, HaunHas ¢ 10 mommapoB
CHIA/TCO,, xoTOpeIid AomkeH O yBenmmumBaTh mo 30 gommapoB CIHA/TCO, k 2012 romy. Ilocme
HEKOTOPBIX MPobJIeM 1 00CyKIeHHH 3amIaHuPOBAHHBIHN ITOPOT B CTaBKe ObUT JOCTUTHYT [6].

Crnenyromuii 3tan Hayancst B 2015 roay, korga npaBuTenbcTBO KaHaabl CMOIIO MPUHATH HAJIOT HA
BEIOPOCHI  YTTIEKUCIIOTO Ta3a, OPHEHTHPOBAHHBIM Ha KOHEYHOE TIOTpeOiieHne He(pTernpoayKToB H
MPUPOJHOTO Ta3a. Jra pedopma omupaigach Ha IMOATANHBIA OTKa3 OT YTOJBHBIX JJIEKTPOCTAHLIUH M
OrpaHUYEHHS BBHIOPOCOB MeETaHa, PETyJIMpPOBaHHUE BBIOPOCOB HE(PTEHOCHBIX IECKOB M HW3MEHEHHE
CTPYKTYpHI SKOHOMHUKH. Kak W B ciy4ae ¢ IpeAplaylieil OTpacieBOd MOIMTHUKON, 3TO IMOCTaHOBICHUE
MpUMEHSeT IUIaTy 3a BBIOPOCHI yriepoja K HEeOOJBIIOMY MPOLEHTY IMPOMBIIIICHHBIX BBIOPOCOB, YTO
OKa3bIBaeT HEOOJNbLIOE BJIMAHHUE Ha CE0ECTOMMOCTH AO0OBIYM HEPTH M HE3HAUYUTEIBHO COKpAaIlaeT
BEIOpOCHl. CoOTJlacHO TPOTHO3aM TOJHUTHKA IIeHOo0Opa3oBaHWsS Ha BHIOPOCHI yriiepoja IpHBENET K
COKpAIIeHUIO BHIOPOCOB MAapHUKOBBIX T'a30B MeHee ueM Ha 5% k 2025 1. [6]. OmHako IMEIOTCS OCHOBAaHUS
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Mpenoarath, 4YTO0 4acTh HAJIOTOBOW pe)OpMbI MOXKET OBITh 3aMOpPO’KEHA HOBBIM IPABUTEILCTBOM B
YTOAy TOJUTUYECKUM OOCTIaHHSIM.

B otnmuwme ot mpuBeneHHBIX mpuMepoB DpaHIUS WMEeT OYeHb MHOTO aMOWIHMKA W TOMUTHYECKUX
3asBJICHUM, OJTHAKO MOYTH HE UMEET PEAIbHBIX JTOCTUKEHUW B MPOBOJUMOMN MOJUTUKE, HAMPABICHHON Ha
cokpateHue BeiopocoB [1I'. BeI3BaHO 3TO TeM, YTO CYLIECTBYIOLIME B CTPaHE MHCTUTYTHI «IPAXKIAHCKOTO
oOmiecTBa» criabee, 4eM B IPYTHX CTpaHax, MOCKOJBKY JIMIIh HEMHOTHE M3 HUX YKOPEHEHHBI B KyIbType
JIIajiora WK coriacoBaHus. boiabIIMHCTBO MPOcOr030B NEHCTBYET B )KECTKOM MPOTECTHON MEPCIIEKTHRE,
Y 3TUM OOBSICHSFOTCS TPYIHOCTH, YaCTO BOSHHUKAIOIIUE B «COIMANbHOM auainorey [7, 8, 11, 12].

HecMmotpst Ha cTpyKTypHBIE OCOOEHHOCTH, CIIeIyeT MPU3HATh, YTO BO DpaHINH TAK)KE CYIIECTBYIOT
TpamuIus MOOMIH3AMKA SKOHOMUYECKUX 3HAHWU U MPUHATHS PEIICHHH B OOJIACTH TOCYJapCTBEHHON
MOJIUTUKU W WHTEIUICKTyalbHBIC TPAJULIUN «UHXKCHEPOB-3KOHOMUCTOBY. | eHepajbHBI KOMHUCCapuaT
TUTAHMPOBaHUSl CHITPaj KIIOYEBYID POJb B CIOCOOHOCTH OOBENWHSATH 3aWHTEPECOBAHHBIE CTOPOHBI,
oco0eHHOo TIpocoI03hI U MpeacTaBuTenei npomeimuieHHocTH. C Havana 1990-x romos, mo KpaitHeit mepe,
JIBEHAAUATh OQUIMAIBHBIX TOKJIAJOB OBUIM TOCBSIIEHBI BOMPOCY 3KOHOMHYECKHX HHCTPYMEHTOB H
LEHOBBIX CHTHAJIOB JUIsI KIMMaTHYeCKOH MNOJIMTHUKU. HoBaTopckoe HalloOroBoe NpeAsioKEeHHEe OBLIO
HaIpaBJIeHO Ha BBEJCHWE Hajlora Ha BBIOpOCH yriepoaa Bo ®panmuu co 100 dpankos 3a 1 T amuccui,
KoTOphIid uepe3 20 ner yBenuumics 0b1 1o 1000 dpanmysckux ¢ppankoB 3a 1 T amuccuit CO, (63 eBpo/T
CO, B ceromusmHuxX AeHbrax). OQHako JOCTHYL OBICTPOrO COTJIACHS HE MOMYYHIIOCh, M OblIa YTBEpKICHA
ynpaBiseMas TEHACHIWS W3MEHEHHS HaJoroBbIX oOnoxxeHwit. OHa HaumHamack ¢ 32 eBpo/TCO, B
2010 roxy, a B mampHelIeM AoDKHA OblIa yBenmmuuThes a0 56, 100 u 200 eBpo/TCO, k 2020, 2030 u
2050 romam cootBercTBeHHO [3, 11]. OgHAaKo BBHIY CMEHBI MOJUTHYECCKOW SIUTHI MPUILIOCH MOIXO-
IUTh TUQPEPEHIIUPOBAHHO K OTACIBHBIM OTPACISAM IKOHOMHUKH. Tak, HaIOrooONOXKEHHE SHEPreTHKH
HaguHAIOCH ¢ 7 eBpo/TCO, B 2014 roxy u moBsicwiack 10 14,5 eBpo/TCO, B 2015 1. 1 22 eBpo/TCO; B
2016 r. OgHako 3aTeM 3aKOH CHOBA ObLT IepecMoTpeH B 2009 r., mpaBmiia MOATBEPAUIIN IICHY Ha YTJIEPO.
mo 56 u 100 eBpo/TCO, B 2020 m 2030 romax coorBercTBeHHO. Hamomuum, uto 100 eBpo/TCO,
COOTBETCTBYIOT IpUMEpPHO 25 eBpou/n st OensuHa [3, 11].

3akoH o ¢uHaHcax Ha 2019 Tox BBEn ABE MeEphl, KOTOPHIC MOBIMSUIM Ha IIEHBI Ha TPaHCIOPTHOE
TOIUIMBO: TpPUBEACHUE HAJOrOB Ha JM3EIbHOE TOIUIMBO B COOTBETCTBHE C HajloraMu Ha OCH3WMH M
nmoroauTenbHbIe 10 eBpo/TCO,, kKoTophle ObTH BBenmeHBI B 2019 romy. DTta mocnemHss Mmepa Tpen-
craBisiia coboit Bcero 2,5 eBporieHTa 3a INTp OCH3WHA, HO B COUSTAaHUH C POCTOM IIeH Ha HEe(Th B KOHIIC
2018 ronma 3T0 MPUBENIO K MPOTECTAaM JOMOXO3AHCTB, KUBYIIUX 3@ MpeAeaMH METarojiucoB, KOTOPHIE
4acTO €3IAT Ha JU3ENBbHBIX aBTOMOOWISAX. Pe3ympTaToM cTajgu MPOTECTHI <«OKENTHIX JKUIECTOBY» U
HBIHEIITHEEe 3aTHINBE B HAJIOT000I0KEHUHN BRIOpOCOB yrieposa [11].

[pencraBieHHbIi 0030p MOKA3BIBAET, YTO, HECMOTPSI Ha 00IIIee COKpaIlleHHEe BEIOPOCOB TAPHUKOBBIX
ra3oB Ha 20% c 1990 r. B paccMOTpeHHBIX CTpaHaX, MPaBUTEIbCTBAM €I IMPEACTOUT MPONUTH AONTUI
MyTh, YTOOBI TOOWUTHCS MOJITOCPOYHOHN IIENTM HYJEBBIX YHCTHIX BhIOpocoB yriepoxa k 2050 r. Habmro-
JlaeMble TEHACHIUMU 3a Tojbl, HauuHasg ¢ 2014 r., AEMOHCTPUPYIOT TPEBOKHBIE MPU3HAKU YBEIUYEHUS
BBIOPOCOB B KIIIOUEBBIX CeKTopax. CHW)KEHHE MHUPOBBIX LIEH Ha SHEPrOHOCHTENH B ITOT IMEPHOA B
HEKOTOPOH CTENEeHH WIUTFOCTPUPYET BAXHOCTH IEHOBOTO BO3JeiicTBHs. OHAKO pa3phlB MEXIy HaAOIO-
JAEMBIMU TEHIASHIMSIMH W O(DHUIMATHHBIMH LEISIMH TOJOTPEBAET HEIOBOJIBCTBO TPAKIAH W TOJIUTH-
YeCKOW ONIMO3MIIMHU 0 TMOBOAY >KEJaHUS U CIIOCOOHOCTH MPaBUTENBCTBA PEAIbHO MPUHATH aJeKBaTHBIE
MepHI B MOJIb3Y SHEPreTUYECKOro INepexoja. B mpuHuMIE OJHUM U3 KIIOYEBBIX JJIEMEHTOB pEIIEHUM
JIOJDKHBI OBLTH CTaTh YXKECTOUEHHUS HaJOrOO0OJIOXKEHHsI BHIOPOCOB YIIiIepoja, Kak MepBOHAYAIHHO OBLIO
MPeIyCMOTPEHO MPaBUTENBCTBOM B Orokere Ha 2018 ron [3]. OxHako pedopma JIKIb CHPOBOLUPOBAA
BOJIHY COLIMAJIBHOTO IIPOTECTa, KOTOpass B KOHEYHOM HTOI€ MOYKET Ja)ke NMOCTABUTH IMOJ YTpo3y CaMo
CYIIECTBOBaHWE HAlIOTa Ha BBIOPOCHI Yriiepofa. JTO IOJHMMAET BOMPOC O TOM, Kak pa3paboTaTh
OymymIyro MOJIMTHKY IIeHOOOpa30BaHUs Ha BRIOPOCH! yriepoaa B Kaszaxcrane, ecnmu Takoit Bompoc Oymer
MMOIHAT KOTHa-In00.

3akuawouenne. TeopeTHYecKH HAIOTOOOI0KEHNE BRIOPOCOB YIIIEKUCIIOTO Ta3a — 3TO KIMMaTHIecKast
MOJTUTHKA, KOTOpas TpenjiaraeT camblii MPOCTON CHoco0 COKPaTHUTh BHIOPOCHI MAapHUKOBHIX ra3oB. Ha
MpaKTHKE 3TO PabOTaeT XOpOIIOo, HO BBEIEHHE HAJOTOB Ha BBIOPOCH yTJIEpoAa OKa3zajoCh CIOXHBIM.
[IpencraBieHHbIe MPUMEPHI CTPaH BBISBWIH ()aKTOPBI, KOTOPHIC TPUBEIH K COBEPIICHHO PA3HOMY OIIBITY
1 pe3ynbTary. Takoi aHAIN3 MOXKET OBITh IEHHBIM IS ITOJIMTHKOB, IIOCKOJIBKY OH JTAaeT MPEACTaBICHHE O

— 4) ——
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TUTFOCaX ¥ MHUHYCaX Pa3lUYHBIX TOJXOJ0B U CIIOCOOCTBYET BBISIBICHUIO ()aKTOPOB, KOTOPBIC BaXKHBI JIJIS
MIPUHATHUS PEIICHUH U TIPH TIepeX0/ie Ha HaJIoT Ha BEIOPOCH yTiepoa.

AHanu3 mo3BoIsieT caecjaaTh HECKOJIBKO Ba’XKHbBIX BBIBO/JIOB.

Bo-niepBhIX, peanu3aiys ¥ IPUHATHE SKOJIOTHYSCKON MMOJIMTUKH, OCHOBAaHHOHN Ha HAJIOTOOOJIOKEHHUH,
Ha MPaKTHKEe HAMHOTO CIIO’KHEE, YeM STO OMHCAHO B yYeOHHKAX MO IKOHOMHKE. XOTS BKIIOUEHHE KO-
JIOTHYECKHUX U3JePKeK B (PYHKINIO MPUHITHS PEMICHNH YKOHOMHUYECKHMHU CyOBeKTaMHi M IOTPEOUTENIMHU
MOJKET MIOKa3aThCs CaMbIM MPOCTHIM, CHBIM M HanboJiee 3GEKTUBHBIM PELICHUEM; 3TO OTPaXKaeT TO, YTO
MHOTJIa HA3bIBAIOT «IKOHOMHUYECKHUM B3IJISLIOM Ha MUP».

BaxxHpIM acriekToM Bceil TOJUTHKH JOJDKHA OBITh YBEPEHHOCTH B MPABUTENHCTBE U B €T0 CIIOCO0-
HOCTH YIPaBJISATH OIOPKETHBIMU JOXOJAMH MTPO3PAYHBIM, CIIPaBEeIUBEIM U 3P PEeKTUBHBIM CIIOCOOOM, UTO
ABJISIETCS KIIOYOM K TNPHEMIIEMOCTH 3KOJOTMYECKOH TONUTHKH, OCHOBAaHHOM Ha HAaJIOroOO0JIOKEHHH.
JloBepue K MpaBHUTEIBCTBY MTPAaeT BAXKHYIO POJb NMPH MPHHATHU PEIICHUH O Mepexone K HajIoroobio-
JKCHHIO Ha BI)I6pOCBI YTJICKUCJIOTO rasa. OTCYTCTBI/IG JOBCPUA K MPaBUTCILCTBY B COYCTAHHUU C OYCBUI-
HBIM HEMPUSATHEM COIMAIBHOTO HEPAaBEHCTBA MPHUBOIUT K PEHIMTEIHLHOMY MPOTHBOJCHCTBHIO JFOOBIM
MepaM, KOTOpbIe MOTYT HABPEIUTh KOHKYPEHTOCIIOCOOHOCTH OTpacieil IJKOHOMHUKH. YUeT 3TOTO acleKTa,
BEPOSITHO, SBJISIETCSI CaMbIM Ba)KHbIM YCJIOBUEM [UIsI IPUHATHS PELICHUN MpU NEepexole K HaloroBOU
ITIOJIMTHUKE.

Bropas mopasurenpHas OCOOCHHOCTh aHamM3a 3aKIO4YaeTcs B TOM, YTO HAJOTH Ha BEIOPOCHI
yriepoia He MPUMEHSFOTCS N30JIMPOBAHHO. 3HAYUTENbHBIE COKpAIIeHUsT BEIOPOCOB, MO KpaiHel Mepe, ¢
TOYKM 3peHust MHTeHcuBHOCTH BbIOpocoB [II B BBII, mpom3onmu 10 BBexeHHs 1r000To Hajora Ha
BBIOPOCHI yriiepoja. DTH COKpaIlleH!s] ObUIA BBI3BAHbI IPYTUMHU TTOJIMTUKAMU U MEPaMHU, HAIIPaBICHHBIMHU
Ha COKpallleHHe BHIOPOCOB, M OHU HE MPEKPATIITUCH C BBEJIEHHEM HAJOTOB Ha BHIOPOCHI YIIIepoa.

TpyAHO OTHENMHUTH IIEHOBBIE TMOCIEACTBUS HAJIOr000JOXKEHHsS BBIOPOCOB yTieponaa OT MOCIEACTBUN
JIPYTUX KIUMATHUYECKUX U HEKIMMATHUYECKUX Mep MOJUTUKU. B mpuHIMIIE MBI 3HaeM, YTO HAJIOT UMEET
MPEUMYIIEeCTBO B MPUMEHEHHH K OoJiee MIMPOKOMY KJIacCy CIIy4aeB, YeM BMEIIATENBCTBO B OTACIHHBIC
OTpaciii Wi ceKkTtopa. TakuM oOpazom, o0beIrHEHHE HAIOoTa Ha BEIOPOCH yTiiepoaa ¢ IPYyTHMH MepaMu
TMMOJIMTUKU MPEACTABIIACTCA pa3yMHBIM U HGO6XOI[I/IMI>IM IMyTEM K YCIICIIHOMY NPHUMCHCHHIO HaJIora Ha
BEIOPOCHI yTIIepo/a.

Tperuil BbIBOJA, KOTOPBIA CIEIYyET W3 aHAIM3a, 3aKJIIOYAeTCs B BAXKHOCTU YYETa CYIIECTBOBAHMS
JHEPreTHYECKHX, TIPOMBIIUICHHBIX, HEQTAHBIX M MPOYHX JIOOOMCTOB MpH pa3pabOTKEe MOJIUTHKH Hajora
Ha BBIOPOCHI yriepoja. JTo, 04eBUIHO, pobieMa, Iie BaKHOCTh OTpaciiel MCKOMaeMOro TOILIMBA Tpe-
MATCTBYET PA3BUTHIO M COXPAHEHHWIO HAJIOTOB Ha BBHIOPOCH! yriiepoaa. OCHOBHAS 1EJb MOJUTHKH CTPAHbI
JTOJDKHA 3aKJIFOYATHCS B TOM, YTOOBI CIIENNaTh UCKITFOUYEHUSI BpEMEHHBIMH, C TeM YTOOBI B Oy IyIieM HaJlOTH
Ha BBIOPOCHI yTiepoJa B CTpaHE CTalM OJWHAKOBBIMHU IJISI BCEX CEKTOPOB 3KOHOMHKH, MPH 3TOM EIWH-
CTBEHHBIM KPYIIHBIM HCKIIOUEHUEM MOTYT CTaTh T€ OTPACIHU, Ha KOTOPBIE PACIpPOCTpaHsEeTCs NEHCTBUE
CTB.

UeTBepThIif Ba)KHBIM BBHIBOJ] KACACTCS MCIOJIB30BAHMS JTOXOJOB OT HAJOra Ha BBIOPOCHI yIiepona.
Heo0xoauMbl MPo3pavHOCTh U JKEIaHUE, YTOOBI IEHBI'M OT HAJIOra Ha BBIOPOCH! YIIIEpoaa HAlpaBIsUTUCh
Ha JKOJOTHYECKHe IIeTH, a He Ha HYXIbl aKMMaTOB, HE HCIIOJIb30BAJHCh Ui KOMIEHCAIMU JTNOO s
(UHAHCHPOBAaHUS DHEPTrETHYECKOTO IEepexoJla, YTO CTAHOBUTCS MPENNOCBUIKON Ui JH0OOr0 HOBOTO
paccMOTpeHHs Bompoca 00 YCHJICHWH Halora Ha BBIOpOCHI yriepoia. B meiaom cpaBHEHHE IOXOAOB B
paccMaTpuBaeMbIX CTpaHaX MOKAa3bIBAET, YTO MPHEMIIEMOCTh U 3(P(EKTUBHOCTh MEXaHU3Ma Tepepacipe-
JISJIGHUS] UTPAIOT BAXHYIO POJIb B MPUHATHH HAJOTa Ha BBIOpPOCH yriepona. OJHAKO ATO TakkKe IOKa-
3bIBACT, UTO OIITUMAJIbHAA CXEMa pacCrpeACJICHU JOXO0O0B OUCHb 3aBUCUT OT KOHTEKCTA.

[IaTroe cooOpakeHHE 3aKIIOYAETCS] B TOM, MOXKET JIH HAJIOTOOOJNOKEHHE Ha BBIOPOCH yriiepoja
UTpaTh BEAYIIYIO POJb B CTpaHaX, pacCMaTPUBAEMBIX HAMH, KOTJA IENBI0 JeKapOOHHM3AINU SBISETCS
npeoOpa3oBaHie HAITMOHAIBFHONH YHEPreTHYECKOW CHCTEMBI B CHCTEMY C IMOYTH HYJIEBBIMH BBIOpOCAMH
MapHUKOBBIX ra3oB. Pemenne nmpoOneMbl BBIOPOCOB YIIEKHCIIOrO ra3a B KaKI0M CEKTOPE OTACIBHO TaKKe
MoTpeOyeT OYeHb PaIKaIbHBIX HHCTPYMEHTOB U MO-TIPEKHEMY PUCKYET YIYCTHTh U3 By PUCKHA HOBBIX
BI)I6pOCOB B pE3yJIbTAaTC HOBBIX BUIOB HUCIIOJIB30BAaHUSA HMCKOIIACMOI'O TOILJIMBA. EI[I/IHCTBCHHLIM HUHCTPY-
MEHTOM OOIIEH MOJUTUKHU, MO3BOJSIOIINM CHPABUTHCS C ATUMH MPOOJIeMaMu, SBISACTCS yCTaHOBJICHHUE
IIeH Ha BBIOpOCH! yriepoxa. OMHAKO Ha JaHHOM 3Tarle MPEeXIEeBPEMEHHO JaBaTh KOHKPETHBIC TOJHTH-
YeCKHe YKa3aHWs I OCYIIECTBUMBIX pedopM Hajlora Ha BBIOPOCHI yriepoaa B peciyonuke. JlroOas
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MOJIUTHKA, CIIOCOOCTBYIOIIAS BBEJICHUIO HAJIOTOB Ha BHIOPOCHI Yriiepoja, KemarenbHa. OIHAKO, Kak
MOTYEPKHUBACTCS B aHATIN3E, ONPEIENIUTh TAKYIO MOIUTHKY HE BCETa JIETKO.

[lepBBIM mIarom B mporecce pa3pabOTKH HOBOHW YTIIEPOTHON MOTUTHKH OYAET TIIATEThHOE TMPUHSATHE
BO BHUMAaHHE ISITH MPOOJieM, 0003HAUYCHHBIX BBIIIE, U OCOOCHHO BOMPOCA JOBEPHUS K rOCYAapCTBECHHOMN
CHUCTEME U €€ CITOCOOHOCTH YIPABIISATh HAJOI'aMU Ha BBEIOPOCH! YIIIEpOa CIPaBeNTUBLIM U 3()()EKTHBHBIM
obpazom. C 3TOH TOYKH 3PEHUS HWCCIENOBAHHA, M3Yy4arolne KOMOMHAINN KIMMAaTHIEeCKON MOIUTHKH U
HAJIOTOBBIX PeOPM, MOTYT UMETh IICHHOCTh KaK ¢ TOYKH 3PCHHS SKOHOMHUYCCKOH 3(PPEKTUBHOCTH, TaK U
C TOYKHU 3PEHUS MOJIUTHUSCKON MPUEMIIEMOCTH, KOT/Ia pedb HJET O MOJIMTUKE TIyOOKOH AeKapOOHU3aIuu
U yTIEpOIHONW HEUTPAIbHOCTH.

[IpencraBieHHBI OMBIT MOKA3bIBA€T, YTO MOIXOA K pa3padOTKe YIIEPOJHOTO Hajora SBISETCS
BaXHBIM (DaKTOPOM BO3MOXXHOUN TOJUTHKHM M pa3padaThiBaeMbIXx Mep. B HacTosiee BpemMs CTOMMOCTh
OTYHUCIIEHUH, BUJUMO, JTOJIKHA 3aBHCETh OT leHbl Ha CO, Ha KBOTHUPYEeMbIE €IUHUIIBI, yCTaHABINBACMOMN
Ha TOPTOBOU OHpIKe.

Heo0xoa1Mo OyeT yunuTHIBATh KOJHUECTBO «3€JICHOW» TeHEpaluy IS KaXKI0H aJMUHUCTPATUBHOM
obnactu, 4To moapasyMmeBaeT auddepeHIMpOBaHHbBIN TePPUTOPUANBHEIN Hajor. [l Tex obnactel, riue
Takas reHepaius npeodianaeT, BBOAUMBIA HAJOT JOJDKEH ObITh MeHblme. OJHAaKO ¢ Takod mo3unuei
MOTYT HE COTJIACHUTHCS JHEPreTHKH, TaK KaK B paMKax Iepepaclpe/eiCHus] SHEPTUH «TeHEepUpyeMas
3eNieHas» YHEPrus pachpenensercs 1 Bcero Kazaxcrana.

YuuTeIBaTh NPEANPUATHS, KOTOPHIE ceroaHs peann3yroT mexaHn3smbel CTB, uepes cyOcunnpoBanue
WIM WHBIE MEXaHWU3MBI TOXKE aKTyaJ bHBIH BOmpoc. Tak, KpymHbIE HPEANPHUSTHS ydJacTBYs, B CHCTEME
TOPTOBJIM KBOT, Y€ MOJBEPraloTCs JAONOJHUTEILHOMY (pMHAHCOBOMY naBiieHuio. Kpome Toro, ocraercs
BOTIPOC COXPAHEHUSI IKOHOMHUYECKOTO ¥ ITPOMBIIIUICHHOTO MTOTEHIINATA PECITY OJIHKH.

Pacmipenenenne coOpaHHBIX CPEICTB M KOHTPOJIb 32 HUIMH OOIIIECTBEHHOCTH B IIJIAaHE PEaTM30BaHHBIX
MPOCKTOB MJIM OKAa3aHWs MOAJEPIKKA MOXET ChIrPaTh OOJIBIIYIO POJIb B TOCTHXKCHHH 3asBJICHHBIX IICNICH.
B Hacrosmiee BpeMs MOXXHO TPEAIONiarath, 4TO MPEACTABICHHBIN MEXaHW3M NpU Bcell cBoed dddek-
TUBHOCTH B OJIDKaiIIve mATh JIeT He OyJeT pealln30BhIBaThCA B pecnyOmnnke. HeoOxoamumo mpoBecT psf
CepBE3HBIX DPKOHOMHYECKHX pPacu€TOB, YTOOBI IMOHATH, Ha CKOJIBKO Takas Mepa OymeT 3¢ ¢heKTHBHA H
MO3BOJUT JAOCTUYh OCHOBHOM 3aJ1ayll — JOCTHDXKCHHS YTICPOAHOM HEUTPANBbHOCTH, a HE MPEBPATUTHCS B
OUYepeTHON MEXaHU3M TOIyUEHHS CPEJICTB.

Ceromnst Poccusi, peannsys nepBbie Mexann3mbl CTB mo kazaxcTaHCKOMY CIICHapHIO, MOXKET IIpO-
aHAJTN3UPOBATh BO3MOXXHOCTH, KOTOPBIC Tal0T HAJIOTOBBIE MeXaHU3MBI. OIHAKO 3TO BOMPOC OTIAICHHOTO
Oyymiero uist 000UX CTpaH.
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KA3AKCTAHJIA IAPHBI TA3/IAP IIBIFAPYBIH AZAUTY IIAPACHI PETIH]JIE
KOMIPTEK CAJIBIKBIH EHI'I3Y: HET'T3T'T KUBIHABIKTAP MEH MOCEJIEJIEP

Annoranus. Kaszakcran yIliH JKHHAKTAJIFaH TOKIPUOCHI MaiiianaHy MakCaThIHAA QJIEMHIH JaMbIFaH eljepi
YIIH HapHUKTIK ra3jap LIbIFapblHABLUIAPbIHA CANBIK Caly MaceneciHe moiy ycbiHburad. [lomy merenuik maka-
Jlajap MeH XallbIKapasblK Ky)KaTTapIblH MaTepraiiapsl Herisinjae nqaibinaanasl. KemipTekrepre caiblk caily CHSKTBI
KYpaJIZIbl €Hri3y Ke3iHJe KenTereH IpodiiemManap TybIHIaHIbl - XKeKeJIereH KOMIIaHMsUIapIblH HeMece cajaiapIblH
MYzesepin 1o00upieyneH Oacran KoraMmJIarbl QJIEYMETTIK HIMENIeHICKe NeliH, OyJl alTapiblKTail Toyekeijaepre
okerneni. MyHmai KypaiablH THIMIUTITIHE KapamacTaH, MaKcaTTapIbl HAKTHI O, TYCIHAIpy HAayKaHBIH KYPTi3ill,
JKBULIAM HOTHXKE KYTIIey Kepek. KIIMMaTThIH e3repyiH Texey OOMbIHIIA jx00aIapabl )Ky3ere achlpy YIUiH )KHHAFaH
KapakaTThl 0oy Oeiek Mocere.

Tyiiin ce3mep: Kemipreri i3i, MAPHHUKTIK Ta3gap NIBIFAPBIHABLIAPBIHBIH Oarachl, >KapaMIbLIBIK Mep3iMmi,
KJIIMMATTBIK cascat, KomipTeri OedTapanThIFbl.

A. V. Cherednichenko'*, A. V. Cherednichenko’, A. S. Yesekina®, A. Yesenova*

" Doctor of Geographical Sciences Expert on climate policy for Central Asian countries
(JSC “Zhasyl Damu”, Almaty, Kazakhstan; geliografl@mail.ru)
* Expert on climate policy for Central Asian countries
(JSC “Zhasyl Damu”, Almaty, Kazakhstan; aleksey3969@mail.ru)
? Directors of the Greenhouse Gas Inventory Department
(JSC “Zhasyl Damu”, Almaty, Kazakhstan; res.85@mail.ru)
* Training managers (SDG Center, Almaty, Kazakhstan; csd.assel@gmail.com)

INTRODUCTION OF CARBON TAX AS A MEASURE TO REDUCE GREENHOUSE
GAS EMISSIONS IN KAZAKHSTAN: MAIN CHALLENGES AND ISSUES

Abstract. An overview of the problem of taxation of greenhouse gas emissions for developed countries of the
world is presented in order to use the accumulated experience for Kazakhstan. The review was prepared based on
materials from foreign articles and international documents. When implementing such an instrument as carbon
taxation, there are a lot of problems - from lobbying the interests of individual companies or industries to social
tension in society, which leads to significant risks. Despite the effectiveness of such a tool, it is necessary to clearly
separate goals, conduct an explanatory campaign and not expect quick results. A separate issue is the distribution of
collected funds for the implementation of projects to curb climate change.

Keywords: carbon footprint, price on greenhouse gas emissions, validity period, climate policy, carbon
neutrality.




Teoepagpus srcone cy pecypcmaput | Ieoepaghus u soonvie pecypewi / Geography and water resources

https://doi.org/10.55764/2957-9856/2023-4-44-48.23

IRSTI 37.21.03
E. Mailyanova

Civil Aviation Academy, Almaty, Kazakhstan; maylyanova64@mail.ru

THE OBSERVATION NETWORK PERFECTION
FOR FLIGHT SAFETY IN THE REPUBLIC OF KAZAKHSTAN

Abstract. One of the ways of flight safety improvement and quality air traffic services is perfection the material
and technical equipment of the country's observation network. This makes it possible to improve the analysis of the
state of the “surface background— atmosphere” system, which is necessary, in particular, to identify hazardous and
especially dangerous weather phenomena and to predict them. One of the directions for improving the means of
monitoring atmospheric processes is the use of remote sensing methods of the atmosphere, which include meteo-
rological radar. Today, meteorological radar networks have been created in all developed countries: in the United
States, the NEXRAD network unites about 150 WSR-88D Doppler polarized S-band radars; in Europe, within the
framework of the international OPERA project, about 180 radars from various manufacturers working in various
observation programs are networked. Some of them are doppler and polarized. In China, Japan, Australia, radars are
also integrated into national networks. In the process of analyzing open sources, we determined the main
characteristics of meteorological radar networks in several countries of the world and calculated the required number
of radars to cover the territory of the Republic of Kazakhstan.

Keywords: radars, location networks, security, information on the state of the atmosphere.

Currently, there is no network of meteorological locators on the territory of the Republic of Kazakh-
stan necessary for a more complete understanding of the air situation in order to safely and effectively
serve civil aviation. The study of radar networks for the needs of meteorological analysis and forecast in
foreign countries will allow us to develop optimal recommendations for the formation of a network of
meteorological fibers in the Republic of Kazakhstan.

Until now, Russia has mainly used a very sparse network of meteorological radars, consisting of
Russian noncoherent radars MRL-2 and MRL-5.

The Russian radar network MARS, shown in figure 1, is built in such a way that the DMRL-S
meteorological radars are installed at a distance of three hundred kilometers from each other. This
arrangement is due to the presence of the most dangerous weather phenomena in the warm season and
their monitoring does not require the proximity of radar stations, however, a significant overlap of
monitoring zones for air routes, significant industrial and agricultural facilities. Economically due to the
fact that in areas with low intensity of human activity, the radar field remains quite discrete and does not
cover the entire territory [1]. This network was created in recent years and its formation continues.

Figure 1 — Map-diagram of the location of the MARS network (Russia)

—— 44 ——
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Figure 2 shows a map of the distribution of WSR-88D DSCM in the United States. This network was
created in the period from 1991 to 1997. It includes 138 radars in 48 states of the continental United
States, as well as 13 radars in Alaska, Puerto Rico and Hawaii.

Figure 2 — Map-diagram of the location of weather radars of the NEXRAD network in the United States

The system provides the transmission of baseline data and observation products of all radars to the
national meteorological centers in Washington, Kansas City and Miami for the compilation of maps with
radar information on the territory of the United States every 30 minutes.

The peculiarity of the NEXRAD radar network for atmospheric monitoring (USA) is that the WSR-
88D meteorological radars are installed on the earth's surface in the form of a network covering the entire
territory. The height of the lower boundary of the continuous radar field is about three kilometers. The
distance between the locators is about four hundred kilometers [2]. However, with such an organization of
the network at altitudes of less than three kilometers, the radar field does not give a complete picture of the
state of the atmosphere.

In Australia, three types of S BAND, C BAND and Doppler locators are used in the radar network.
Australia's radar network is very interesting in terms of its construction. As shown in figure 3, locators are
mainly located in coastal Australia, this is very important in conditions of sharply cut coastline.
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Figure 3 — Diagram of Australia's radar network
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In such an interesting place in the atmosphere from the point of view of meteorology, small in length,
but intense and multi-directional movements of the atmosphere arise, which contribute to the emergence
of wind shear, coastal turbulence, etc. These phenomena complicate the take-off and landing of aircraft, as
well as negatively affect the production of small aircraft flights.

A very large Australia is little populated, so a radar network providing full coverage is impractical.
Australia's radar network has sixty-three locators, of which 30 maintain regular observations and provide
real-time data for forecasts, warnings and thirty-three locators perform wind and weather monitoring
functions [3].

Analysis of radar networks shows that unfortunately, most often for economic reasons, radar
networks are not built on the basis of a systematic approach to the creation of large systems. The most
close to the ideal system is the American radar network. The location networks of most States are not
always able to fully realize the capabilities of meteorological locators. This organization of observations
does not allow for full radar monitoring of the atmosphere and does not realize its full potential.

To ensure the safety, regularity and economy of air transportation, aviation operations, and improved
forecasting of difficult weather conditions in the period from 2020 to 2022, RSE “Kazaeronavigation” and
RSE “Kazhydromet” are planning to create a single radar network with the help of which it will be
possible to build composite (stitched) maps of remote sensing of the atmosphere using meteorological
locators. The application of this technology will provide a sufficiently complete picture of the dynamics of
atmospheric processes, weather hazards and the state of the atmosphere for safe flight production, inform
interested organizations in advance to quickly prevent the effects of natural disasters with an advance time
of 2...3 hours and in some cases even up to 12 hours. It is assumed that the radar network in the Republic
of Kazakhstan will consist of about 25 meteorological locators.

Studies on the geometry of radar networks [4] show that the construction of a radar network can
proceed in two ways:

— the combination of radars forms a triangle on the ground with the sides of two hundred and fifty,
three hundred and even four hundred and fifty kilometers;

— sum-total of radars forms a hexagon on the ground, the distance between radars is equal to the range
of the radars.

The second method has a clear advantage since it provides a reduction of dead zones, reduces the
height of the lower boundary of the radar field, which makes it possible to monitor the boundary and
ground layers of the atmosphere. It is also important that in case of possible failure of one or more
locators, the space will overlap due to the operation of other radars.

This method of forming a radar network also allows obtaining an economic effect in terms of
economical energy consumption without reducing the quality indicators of atmospheric monitoring. It is
also important to note that with this method of building a network, the quality of observations is quite
high, and the impact on the environment is reduced. With a decrease in the range of the radar, less energy
is emitted into space and the dangerous effect of electromagnetic radiation on people is reduced.

When analyzing developments in this area, we find it most interesting to use a hexagon-shaped radar
network in the Republic of Kazakhstan.

The territory of Kazakhstan is diverse in weather conditions, relief and population. Obviously, the
radar network cannot be built at the same time. This is a long work on the selection of locator installation
sites and training of specialists in their maintenance, etc. Thus, the network building program should be
centralized and should have a sufficient time period for its implementation. The creation of a workable
network cannot be limited to 2022, since in modern conditions of stagnation of the world economy; this
project cannot be implemented in a short time. This project should be phased.

Figure 4 shows the diagram of the radar network in the Republic of Kazakhstan. The location of the
functioning meteorological locators is indicated in pink. Not completed DMR installation works are
highlighted in green color. The creation of a radar network for monitoring the atmosphere on the basis of a
hexagonal version of the location of objects would solve a lot of weather forecasting tasks for both
aviation and the national economy.

— 4 ——
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Figure 4 — Map-diagram of real location of DMRL
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Figure 5 — Map diagram of the ideal prospective location of the DMRL for full coverage of the territory

Figure 5 shows the layout of the DMRL according to the hexagon rule in the territory of the Republic
of Kazakhstan. In yellow, additional meteorological locators are shown to obtain a continuous radar field.
In total, according to preliminary estimates, in addition to the installed, about three hundred DMRL are
required to create a network with locators located at a distance of about one hundred kilometers to enable
monitoring of the lower atmosphere, energy saving, as well as to have as little impact on the environment
as possible.
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KA3AKCTAH PECITYBJIMKACBIHIAATBI PAJTAPJIBIK KEJIIHIH YIIY
MOJIIMETTEPIH TAJIJAY KOHE JKUHAKTAY ®YHKIUAJIBITbI

AHHoTanusl. Y11y Kayilci3IiriH )koHe dye KO3FalIbIChIHA Carajibl KbI3MET KOPCETY/Il KaKcapTy IblH Oip KOkl —
eniH OakpUIay JKETICIHIH MaTepHalIbIK-TeXHUKAJBIK KaOIbIKTaybIH JKaKcapTy. byn «acTbiHFBI KabaTel — aTMO-
cepa» KyHeciHiH kall -KyiiHe Tajnayabl )KakcapTyFra MyMKIHIIK Oepexi, OyJ, aram aliTKaHaa, KayinTi »oHe aca
KayinTi aya paibl KYOBUIBICTAPBIH aHBIKTAyFa JKOHE OJIap.bl OOJDKayFa KakeT. ATMOC(EpaNbIK MpOoLecTepii OaKpi-
Jlay KypanJgapblH *KeTUIipy OarbITTapbIHBIH 0ipl — METEOPOJIOTHSIIBIK pafiapAbl KAMTHTBHIH aTMOC(epaHbIH KallbIK-
TBIKTAQH 30HJTAYy OICTEpiH KonjaHy. byringe OapiblK HaMblFaH eJjiepAe METEOpPOJIOTHSUIBIK PaHOJIOKAIMSIIBIK
xkeminep Kypeuael: AKII-ta NEXRAD xemici mamamen 150 WSR-88D momnep mossipusarysuiaHFaH S-quara-
30HABI paxapiapeiH Oipiktipeni; Eypomama xambikapansik OPERA xobacel asceiHma mamamed 180 pamap typai
OaxpiTay OarmapiaManapbIHIA XYMBIC ICTEHTIH op TYPINi eHAIpYIIiNiep kermire KocburraH. OnapabiH Keitbipeymepi
JOTJIEPIIIK JKOHE moisipu3anmsuianrad. Keitaiima, JKanmonusima, ABcTpanmsanma pamapiap Ja WITTHIK JKeliepre
OipikTipinreH. AIIBIK Ke3lepAi Tajnay OapbichiHia 013 oJeMHIH OipHelle eJepiHaeri MeTeoOpOIOTUsIIbIK PAHOIIO-
KaIMSUIBIK JKEJIUICPAIH Herisri cHUraTTaMallapblH aHBIKTAABIK koHe Kasakcran PecnyOnmkachlHBIH ayMarblH KaMTy
YIIIiH KQXKETTI pajiap CaHbIH eCenTediK.

Tyiiin ce3mep: okaTopiap, OpHAIACY KeJIepi, Kayinci3aik, aTMochepaHbIH KaFaaibl Typalibl aKmapar.
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IEJJECOOBPA3ZHOCTD PAJITMOJIOKAIIMOHHOM CETHU B PECITYBJIMKE KA3AXCTAH
JIJISI AHAJIM3A U CBOPA IMOJIETHOM UH®OPMAIIUU

AnHoTauus. OTHAM U3 TMyTeH MOBBIIICHUS 0€30IIaCHOCTH MOJIETOB M KaYeCTBEHHOTO 00CTy)KMBAaHUS BO3AYIII-
HOTO IBIJKEHHS SBIISICTCS COBEPIICHCTBOBAHHE MaTepHAIBHO-TEXHHYECKOTO OCHAIICHUS HAONIOJATEeIhHON CeTH
CTpaHbI. 9TO MO3BOISIET YJIydliuTh aHalIn3 COCTOAHHUA CUCTEMBI «IIOACTHUJIAIOIAass MOBCPXHOCTH — aTMOC(i)epa»,
HeO6X0,ZLI/IMOFO, B 4HaCTHOCTH, IJIA BBIABJIICHUA OIIACHBIX U 00060 ONACHBIX SBJIEHUH MOroJbl U UX MPOrHO3UPOBAHUS.
OI[HI/IM u3 HaHpaBﬂeHlflﬁ COBEPIICHCTBOBAHUA CPCACTB KOHTPOJIA 3a aTMOC(i)epH])lMI/I npoueccaMu ABJIACTCA UCIIOJIb-
30BaHUE JMCTAHIIMOHHBIX METO/0B 30HIUPOBaHUS aTMOC(ephl, K KOTOPHIM OTHOCHUTCS METEOPOJIOTHYECKasl Pajno-
nokarust. CerofiHs METeOpOJIOTHYECKUE PaIHoJIOKallMOHHbBIE CETH CO3/IaHbl BO BceX pa3BUTHIX crpaHax: B CIIIA cetb
NEXRAD o6bemunsier 0koiio 150 ZOmIepoOBCKUX MOJIPH3ANMOHHBIX PAaTU0OIOKaTopoB S-auanazona WSR-88D, B
EBpone B pamkxax mexayHapoaHoro npoekta OPERA B ceth o0beauHstoTcs okoo 180 paamonokaTopoB pas3ind-
HBIX TPOW3BOIMTENEH, paOdOTAOIINX IO pa3HBIM IporpaMMaM HaOmoaeHud. YacTh W3 HUX SABISETCS IOIUIEPOB-
CKHMHU 1 ToJisipu3annoHHeIMU. B Kurae, AnoHun, ABCTpanny paarooKaTOpsl TakKe 00bEIMHEHBI B HAITMOHAJIBLHBIE
cet. B mpomecce aHann3a OTKPBITHIX HCTOYHUKOB MBI ONPEEIMIA OCHOBHBIE XapaKTEePUCTHKH CETel METeopOJIo-
IMYECKUX JIOKATOPOB B HECKOJIBKUX CTPaHaX MHpa M MPOU3BENIU PaciyeT HEOOXOJAUMOro KOJMYECTBA JIOKATOPOB ISt
MOKpBITHS TeppuTopun Pecrybnmku Kazaxcras.

KaioueBble ci10Ba: JJOKaTOPHI, JIOKALMOHHBIE CETH, 0€30I1aCHOCTh, HHPOPMAIIKS O COCTOSTHUH aTMOC(HEPHI.
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INPABUJIA JJISI ABTOPOB

B xypHane myONUKYIOTCSI CTAaThH, ITOCBSIIEHHBIC POOJIEMHBIM BOIIPOCaM Teorpadpuyeckoil HAayKH U T€0IKO-
JIOTHH, a TaKKe HAay4YHbIE COOOIICHHS TEOPETUYECKOTO, METOAMYECKOrO, SKCIIEPHUMEHTAIBHOTO M TMPHKIATHOTO
XapakTepa, TeMaTHUECKHE 0030pbl, KPUTHYECKHE CTAThH M PEIICH3HUH, B TOM YHCIIE B BHJIE TUCEM B PEIAKIIHIO, OMO-
nuorpaduIecKue CBOJIKH, XPOHUKA HAYYHOH JKM3HU. TEeKCTHI cTaTel M IPYTUX MaTepHaIoB MOTYT MPEIOCTaBIATHCS
Ha Ka3aXCKOM, PYCCKOM WA AHTJIMHACKOM SI3BIKaX. PeuaKum{ NPUHUMACT MaTepuajibl B JJICKTPOHHOM BHJIC,
HaOpaHHbIE B TEKCTOBOM penaktope Microsoft Word, B compoBoxieHHN HIASHTHYHOH OymaxkHo# Bepcuu. [loss:
BepxHee U HIkHee — 2,4 cM, npaBoe u eBoe — 2,2 cM. Tekcr (mpudr «Times New Roman») naercst B 0J1Hy KOJIOHKY
yepe3 MEeXCTpOuHbIi wuHTepBad 1,0 M JUIss HEro yCTaHaBIMBAeTCs aBTOMAaTHYecKuil mepeHoc. CTpaHHUIBI
HyMepyloTcs. Matepuan cTaTtbi (TEKCT, BKJIIOYas AaHHOTAIMM Ha Ka3aXCKOM, PYCCKOM W aHTJIMHCKOM S3bIKax,
PUCYHKH, TaOJHUIBI, CHCOK JUTEPaTypsl) odopmisiercs omauM daitmoM. OO0BeM CTaThil CO BCEMH CTPYKTYpPHBIMH
aIeMeHTaMH He oibkeH npesbimath 50 000 3HaK0B ¢ nmpodenamu (1o 12 crp.), npyrux marepuanos — 20 000 3HAKOB
¢ mpobemamu (10 4 cTp.).

Pykommcu crareit odopmistoress cienyromM obpazom: 1) Y/IK (BeIpaBHMBaHHE TEKCTa <JIEBBIA Kpaib»,
kersb 10); 2) uepe3 oAWH UHTEPBAJI MHULUABI 1 (JaMHUIIMK BCEX aBTOPOB Yepe3 3aIsiTyio (BBIPABHUBAHUE TEKCTA K10
LHEHTPY», HAUePTaHUE «IOIYXHUPHBIN», PETHCTP «HAYMHATH C TPOMHCHBIX», Keriib 11; ecim aBTOpPOB HECKONBKO,
nocie (haMUIIMU KaKIO0r0 YKa3hIBACTCS HAJICTPOUYHBIM MHACKCOM IMOPSAKOBBIA HOMEp apabckoi mugpoit); 3) depes
OJIMH MHTEPBAJ — YYEHOE 3BaHUE W CTEIEeHb aBTOPA, JOJDKHOCTh, B CKOOKaxX — INOJIHOE Ha3BaHWE OpraHU3alluu, B
KOTOpOW OH padoTaeT, Topoi, cTpaHa (BbIpaBHHBaHHE TEKCTa «I0 LIEHTPY», Kerib 10; eciu aBTOpPOB HECKOIBKO,
CBEJICHMS JAIOTCS O KaKAOM M3 HUX OTAEJIBEHON CTPOKOH Yepe3 OJMHAPHBIN HHTEPBAJ, a HAYMHACTCS KaXK/asi CTpOKa
C HaJCTPOYHOI'O MHJEKCa IMOPSIKOBOrO HOMEepa mHociie GpaMuiny aBToOpa); 4) dyepe3 ONUH WHTEPBAI — HA3BaHHE
cTatbM 0e3 mepeHoca (BBIDABHUBAHWE TEKCTA «IIO LEHTPY», HAuepTaHHE «IIOMYXXHUPHBIH», PErucrp «Bce
MIPOIHCHEIe», Kerab 14); 5) uepe3 onuH nHTEpBal — aHHOTams 3 5—10 npeanoxennii, o6bemom a0 1200 3HAKOB C
npobenamu (HauymMHATH ab3am CleAyrommM o00pa3oM: «AHHOTAIWSL. ... (Ka3. 513.)», «AHHOTamwWs. ... (pyc. 53.)»,
«Abstract. ... (aHT71. 53.)») Ha TOM S3bIKe, HA KOTOPOM HAIMCaH OCHOBHOW TeKCT pykommcu (abzar «0,75 cmy,
BBIPaBHUBAHKE TEKCTA «I10 MTUPUHE», PETUCTP «BCE CTPOUHBIEY, Kerib 10); 6) uepe3 oauH HHTEPBAT 5—7 KIIFOUEBhIX
cinoB (HaumHATh ab3ar ciemyrommM obpasom: «TyitiH cesmep: ...», «Keywords: ...», «KiodeBsie ciosa: ...»),
COPTUPOBAHHBIX NO an(aBHUTy, HA TOM S3bIKE, HA KOTOPOM HaIlMCaH OCHOBHOH TeKCT pykomnucu (ad3an «0,75 cmy»,
BBIPAaBHUBAHME TEKCTA IO IMIMPHHE», PETUCTP «BCE CTPOUHBIEY, Kerib 10).

OCHOBHOW TEKCT pa30MBAcTCS Ha CTPYKTYPHBIC 3JIEMCHTBI: BBEICHHE, MOCTAHOBKA MPOOJIEMbI, METOHKA
UCCIIEJOBAaHUH, ICTOYHUKH JIaHHBIX, PE3YJIbTaThl HCCIIC0BAHMH, 00CY)KIEHUE PE3YIIbTaToB, 3aKIII0UeHNE (BBIBODI),
WCTOYHHMK (PMHAHCHUPOBAHUS HMCCIIENOBaHUM (IIpM HEOOXOAMMOCTH), CIHCOK JuTeparypbl. Ilepen crmckom smte-
patypsl MOXET MOMeEIIaThesl 0JIaroapHOCTh JIMIIAM W OpraHM3alsIM, OKa3aBIIMM ITIOMOIIb B HAIIMCAaHWU CTATBH.
HeobmenpuasaTeie a00peBHaTyphl HODKHBI pacIIn(pOBBIBATECS B TEKCTE IPU IEPBOM YIOMHHAHWH. [lapameTrpsl
TekcTa: ab3ar «0,75 cM», BEIpaBHIBAHHE 10 MIHPHHEY, PETHCTP «KaK B MPEATIOKCHUAK», KeTb 1 1.

ITox 3aronoBkom «JIMTEPATYPA» npuBOOUTCS CHMCOK MCTOYHHMKOB, Ha KOTOPBIE €CTh CCBUIKM B TEKCTE.
Jlutepatypa mNpHBOAWTCS CHaJajda Ha S3bIKE OpWUTHMHANA, 3aTeM IyOnupyeTcs Ha aHIJIIMKACKOM  SI3BIKE
«REFERENCES» (a63am «0,75 cM», BRIpaBHUBAaHUE «I10 IIUPUHE», PETUCTP «KaK B MPEUIOKECHHSIX», KeTab 9). B
TEKCTEe CCBUIKM Ha HOMEpPA CIMCKa JAIOTCS B KBaAPATHBIX CKOOKax. 3aluch Kaxmoi OnOInorpaduueckoi CChUIKH B
CIIMCKE Ha4yMHAaeTcsa ¢ ee mopsiakoBoro Homepa B TekcTe: «[1]Ilerposa C.H. Hayuno-uccnegoBarenbckas
JESTeBHOCTD ...»). Crucok muteparypbl odopmisercs mo ['OCT 7.1-2003 u THIaTeIbHO BBIBEPSETCS aBTOPOM.
Tpancnurepauus He nomyckaercs!

Hanee crnenyer pestome. Jlist cTaThy, NMPEAOCTABICHHOW Ha KA3AXCKOM s3biKe, TPEOYIOTCS PYCCKHUHM W aHT-
JUICKUNA NEPEBOMBL; HA PYCCKOM sA3blKe — Ka3aXCKUN U aHTTIMICKUN NEPEBObL; HA AH2AUNICKOM 5A3biKe — Ka3aXCKUH U
pycckuil mepeBoabl. [ aBTOpoB M3 3apyOexbsi pe3loMe Ha Ka3axCKHH SI3BIK IEPEBOAUTCS B pENaKUUH B
COOTBETCTBHH C IPENOCTABICHHBIM Ha PYCCKOM M AQHTIIMHCKOM s3bIKaX. CTpyKTypa ABYS3BIYHBIX pe3lOMe: HHHU-
Uanel ¥ (paMUIINK BCEX aBTOPOB Uepe3 3arTyro (TIocie paMmiiny KaKI0TO YKa3bIBAeTCA HAJICTPOYHBIM HHIECKCOM
MOPSAKOBEIM HOMEp apaOCckod Imdpoii); ydeHoe 3BaHHE W CTENEHb aBTOpa, AOJDKHOCTh, B CKOOKaxX — IOJHOE
Ha3BaHHE OpraHU3aIlNH, B KOTOPOW OH paboTaer, ropoi, CTpaHa (€cim aBTOPOB HECKOIBKO, CBEIACHHS MAIOTCS
OTIENIFHOW CTPOKOW Yepe3 OAMHAPHBIA HMHTEpBaj, a HAYMHAETCS Kaxnaas CTpPOKa C HaJACTPOYHOTO HHICKCA
MOPSIIKOBOTO HOMepa Tmocie (amMuinu aBTOpa); Ha3BaHWE CTaTbW; AHHOTAMs, MPUBEICHHAs B Hayaie
cTatbM (HayMHATH ab3all CieAyrmUM o0pa3oM: «AHHOTAaUus. ... (Ka3. s13.)», «AHHOTauus. ... (pyc. 13.)»,
«Abstract. ... (aHIJI. 513.)»; KIIIOUEBBIE CIIOBA, IPUBEJICHHbIE B HaYaJle CTaThH (HaYMHATH a03all ClIeTyIOLIMM 00pa3oM:
«Tyiiin ce3nep: ...», «Keywords: ...», «KioueBsie cioBa: ...»).
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Tabnuer HabmpatotTcs B popmare Microsoft Word (re Microsoft Excel), kerms 9. B cTatbe qarotcst cChIIKH Ha
Bce TaOnuIbl. Pacnonarate ux ciemyeT cpasy Imocjie yYIOMUHAHHS B TEKCTEe WM Ha Clenytomeil cTpanune. HazBanue
TaOIUIIBI TOJDKHO OTPaXkaTh ee coaepkaHue, ObITh TOYHBIM, KpaTkuMm. Hampumep, «Tabmuma 1 — Cpenauii MHOTO-
neTHuit pacxox p. XKaiibik, M’/c». PasMemars ero cienyeTr Han Tabnuiei, 6e3 abzalHOro OoTcTyIa (BHIpaBHUBAHHE
TEKCTa «I0 LEHTPY», Kerib 9). He nmomyckaercst mepeHoC yacTH TaOJMIBI Ha CIEOYIONIyI0 crpaHuly. bomipmme
TaGJIMIBl JOIyCKaeTCsl pa3MellaTh Ha BCIO CTPaHMIy C OpUeHTalueill «ambOomHas». TaGmuuel U rpadsl B HEX
JIOJDKHBI MMETh 3arojOBKH, COKpAILEHMsl CIIOB He aomnyckatorcs. [loBropsiromuiicsi B pa3HbBIX CTpOKax Tpadsbl
TaOJIMIBI TEKCT U3 OJTHOTO CJIOBA IOCIIE NIEPBOTO HAIIMCAHMUS AOIYyCTUMO 3aMEHSTh KaBblukamMu. Ecin oH cocTouT n3
JIBYX U OoJiee CJIOB, TO IIPU NEPBOM ITOBTOPEHUH €r0 3aMEHSIOT CJIOBAMH «TO XKe», a Jajiee — KaBblukamu. CTaBUTh
KaBbIYKM BMECTO MOBTOPSAIOMIMXCS LU(pP, MapOK, 3HAKOB, MAaTeMaTHYECKHX M XHMHUYECKHUX CHMBOJIOB HE
nonyckaercsi. Eciu naHHble B KakoH-T00 CTpoKe TabIHIbl He IIPUBOIST, TO B HEH CTaBAT ITPOUEPK.

PucyHky nOIKHBI OBITH BBITTOJTHEHB! B XOPOIIEM KayecTBe, a UX 00lIee KOJIMYECTBO He MPEBBIAaTh 5. PucyHkn
pacroyaraloT HEHNOCPEICTBEHHO IIOCIE TEKCTa, B KOTOPOM OHHM YIOMHHAIOTCS BIIEpBBIC, WM Ha CIEAyHOLIeH
cTpaHuLe. Bece HaxnucH Ha pUCYHKax JOJDKHBI XOPOLIO YUTATHCS; IO BO3MOXKHOCTH UX CIIEIYeT 3aMEHSTh OyKBaMH
w nudpamu, a HeoOXOJUMBbIe TIOSICHEHUsI 1aBaTh B TEKCTE WIIM B IMOJPHCYHOUHBIX IONHUCAX. B moapucyHouHoi
MOJNUCH HEOOXOMMO YETKO OTIENUTh (HOBas CTPOKA) COOCTBEHHO Ha3BaHUE PHCYHKa OT OOBSCHEHHH K HEMy
(3xcmmmkamms). IlogpucyHOUYHBIE TOANMHACH JOJDKHBI COOTBETCTBOBATH TEKCTY (HO HE TOBTOPSTH €ro) M
n3obpaxenmsiM. Hampumep, «PucyHok | — Kapra miotHocTn HacenmeHust B Oacceiine p. JKaifpik, den. Ha 1 kM
(BBIpaBHHBaHHE TEKCTA IO LEHTPY», Kerib 9). @ortorpaduu nomkHbl ObITh YeTkuMH, O3 nedekroB. Bee pucyHnku
TaKXKe MPEAOCTABISIOT OTACIbHBIMU (ainamMu: Ui pacTpoBbiX n3oOpaxenuit — B popmare JPEG/TIFF/PSD, nns
BeKTOpHBIX — B coBMecTMMOM c Corel Draw mimm Adobe Illustrator. Paspemenne pacTpoBbIX H300pakeHHH B
orreHkax ceporo 1 RGB uBerax nomxuo 6b1Th 300 dpi, u€pHo-6enbix — 600 dpi. PekomeHnayemble pa3mepsl: MIHPHHA
— 85, 120-170 MM, BbicoTa — He Oonee 230 mm. Ilpm HeoOxommmocTH (aitnel MOTyT OBITH 3aapXMBHPOBAHBI,
MpeanovYTuTeNnsHO B popmarax ZIP mmm ARJ.

MatemaTtudeckue 00603Ha4YeHUS U (GOPMYIIBI HY>)KHO Habupatb B Microsoft equation u pa3Memars B TEKCTe Ha
OTJCNBHBIX CTPOKaX, HyMepys TOJIBKO Te, Ha KOTOpbIC €CTh CCHUIKH B TEKCTe. Pycckue M rpedeckne OyKBBI B
dopMynax M CTaThiX, a TaKKe MATEeMaTHYeCKHEe CHMBOJIBI M XHMHYECKHE DJIEMEHTHl HaOHpaloTcs NPSMBIM
MIPUPTOM, TATHHCKHE OYKBBI — KypCHBOM.

K craTtpe cienyer mpuioXuTh: 1) COMPOBOANTENHFHOE MICHMO; 2) pereH3uio Ha 1 cTp.; 3) 3KCIIepTHOE 3aKITI0-
YyeHue 00 OTCYTCTBHU CEKPETHBIX CBEJCHUI B MyOJIMKALUK, BbIIAHHOE OpraHu3alyel, B KOTOpO BhITIOJIHEHA paboTa
(B 0coOBIX CiTy4asix BO3MOYKHO COCTaBJICHHE B PEJAKIMU MOCIIE BHYTPEHHErO PELEH3UPOBaHUS); I HEPE3UACHTOB
Pecniyonukn Kaszaxcran skcnepTHOe 3akiroueHue He TpeOyercs; 4) KpaTkoe 3akiroucHue jadbopatopuu (Kadeapsl,
oTIena W IIp.), I/Ie BBHINOJHEHa INpeJCTaBlIeHHas K NyOiukanuu pabora; 5) cBemeHHs o KaxiaoMm aBrope: OO
(TIOJTHOCTEI0), YYEHBIC CTEIICHb W 3BaHUE, JOJDKHOCTh M MECTO paboThl, KOHTakTHEIC E-mail, TenedoHsr, dakc.

CraanHble B pelakIMIO MaTepHaibl aBTopaM He Bo3BpamatoTcs. He cooTBeTcTByroIIEe TPeOOBaHUAM CTaThH HE
paccMarpuBaroTcs. Ecii cTaThs OTKIIOHEHA, pellakiusl COXpaHseT 3a OO0 MpaBo He BECTH AUCKYCCHIO IO MOTHBaM
OTKJIOHCHHUSL.

Bce mMaTepuaibl IpoXoAaT BHYTPEHHEE M BHELIHEE PELCH3UPOBaHUEe. Penakiys mpocuT aBTOPOB OTMEYATh BCE
M3MEHEHH, BHECEHHBIC B CTaThIO IIOCIIEC MCIPABICHHS WIM AOPaOOTKH TEKCTa 110 3aMEYaHUsAM pEeLeH3eHTa (HalpH-
Mep, uBeToM). IIpu paboTe Hax PYKOIMCHIO PEHAKIMs BIIPAaBE €€ COKPAaTHTh. B ciydae mepepabOTKM CTaThbH 110
npoch0e pENaKIMOHHON KOJUISTMH JKypHala JaToOW MOCTYIJICHUS CYMTACTCSA Jara IOJIyYCHHUsS peaaKiueit
OKOHYAaTCJIbHOTO BapuaHTa. 3a JOCTOBEPHOCTb NPUBCACHHBIX B CTATHC HAYYHBIX (l)aKTOB TMOJIHYIO OTBETCTBECHHOCTDH
HeceT aBTOp (aBTOPHI B PaBHOM Mepe, €CIIU UX HECKOJIBKO).

Anpec penakuuu ;xkypHaja «'eorpadus u BogHbIe pecypcbi»:
Pecnyoimka Kazaxcran, 050010, r. Anmmvatsl, yi. [Tymkuaa, 99,
AO «MuCTHTYT Teorpadun 1 BOAHON OE30MTaCHOCTH.

Temn.: +7(727)2918129 (npuemnas); dpaxc: +7(727)2918102
E-mail: journal.ingeo@gmail.com

Caiit: https://ojs.ingeo.kz
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FouibiMu KapusisIaHBIMIApP/AbIH 3 THKACBI

«[eorpadust MeH cy pecypcTapbl» KYPHAIBIHBIH pPENAKUUSUIBIK AKACHl XaJbIKApPaJblK KOFaMIACTBIK Ka-
ObUIaFaH JKapusulay STHKACBIHBIH KaFMOaTTapblH YCTaHAIbl, COHIaK-aKk Oenensl XaJbIKapalblK >KypHajnap MeH
OacranapablH KYHIbI TOKIPHOECIH ecKepei.

bacra KpI3MeTiHZETi JKOCBIKCHI3 TOXKIpHOeHi OonaplpMay MakcaThiHIA (IUIaruat, yKajfaH aknapaTThl YCHIHY
JKOHE T6) JKOHC FbUIBIMH KapUsAJIaHbBIMAAPAbIH KOFapbl cCallaCblH KaMTaMacCbl3 €Ty, aBTOP/JAbIH aJiFaH FbIJIbIMU
HOTH)KEJIEPIH KYPTIIBUIBIKIIEH TaHBICTBIPY MaKCaThIHAA PEIaKLUMUSUIBIK KEHECTiH opOip Mylleci, aBTOp, peleH3eHT,
coHyaii-ak Oacria OapbIChIHIA KAaTBICATHIH MEKEMeNep 3THKaJbIK CTaHIAapTTap/bl, HOpMaiap MEH epexesepll Cak-
TayFa JKOHE oJIapJblH Oy3bUTYyBIH OOJAbIpMay YLIIH OapIblK ic-mrapanapisl Kaobuigayra MiHzgerTi. Ockl mporecke
KaTBICYIIBIIAPBIH OapIIbIFBIHBIH FBUIBIMH JKapHsUIaHBIM 3THKACHl €peXeJepiH CakTay aBTOPJIApAbIH 3USTKEPIIiK
MEHIIIK KYKBIKTapblH KaMTaMachl3 €Tyre, 0achUIBIM CallachlH apTTBIPYyFa JXOHE aBTOPJIBIK aKlapaTTapibl, >KeKe
TYJIFaNapAblH MYAJeci YIIiH 3aHChHI3 MaliaaaHy MYMKIHAITIH OOABIpMayFa bIKIall €Tei.

Penaxmmsira keminm TyckeH OapilblK FEUIBIMHA MakKajajap MIHAETTI TYpAE €Ki jKaKThl IoiynaH eTexi. JKypHan
pemakuusACckl MaKaJaHBIH JKypHaN OeliHiHe, peciMIey TananTapblHA COMKECTIriH Oenrimeiimi jkoHe KoMka30aHBIH
FBUIBIMH KYHJBUIBIFBIH AHKBIHAANTHIH KOHE MaKajla TaKbIPhIObIHA HEFYPIIBIM XKAKbIH FBUIBIMHA MaMaHIAaHABIPYJIaphl
0ap eki ToyeJci3 PeLeH3eHT — MaMaHAap bl TaFalbIHIANTHIH JKYPHAIIbIH KayalThl XaTHIBICBIHBIH OIpiHIII KapaybiHa
Kibepeni. Makananap/pl pelieH3HsUIay bl pelaKIMsIIBIK KEHEC JKOHe PeAAKIMIIBIK ajKa MyIIesepi, cCoHai-aK 6acka
eNJep/liH IIAaKbIPbUIFAH PELEH3EHTTEpl JKy3ere achelpajpl. Makanara capanrama >KYprizy yuiiH Oen-rin 0ip
PEICH3EHTTI TaHaay Typanbl memrimai bac pemaktop kKaObuimaiinbel. Pernensusiiay mepsimi 2-4 anTaHbl KYpauisl,
Oipax pereH3eHTTiH OTiHilI OOMBIHIIA 01 Y3apThUTYbl MYMKIiH.

Pemakuust MeH penieH3eHT Kapayra jKiOepiireH skapusuiaHOaraH MaTepualiapblH KYNHSUTBUIBIFBIH CaKTayFa
kernumik Oepeni. XKapusimay Typaibl HISOIMIII KypHAIABIH PEIAKIUUIBIK alKachl PElCH3UsUIaylaH KeiiH KaObuI-
nmaiiner. Kaxxer OonraH jkarmaiiza Koimkaz0a aBTOpIIapra peleH3eHTTep MEH PeJakToOpiIapablH eCKepTyiepi OOMbIHIIA
JKeHJeyTe Kibepineni, comaH KeliH oNl KalTa pereH3MsUIaHambel. Pemakmms STHKa epexelNepiH Oy3raH JKarjaiina
MaKaJaHBl JKapusayZaH Oac TapTyFa KYKbUIBL. Erep akmaparTThl IDlaruat el caHayFa JKeTKUTIKTI Heri3 Oolca,
KayanThl peIakTop JKapusyIayFa Kol oepmeyi Kepek.

ABTOpIIap pelaKuusFa YChIHBUIFAH MaTepHAILIAPAbIH jKaHa, OypBIH XKapusulaHOaraH )KOHE TYITHYCKa eKeHAIriHe
Kenuimik Oepesi. ABTOpIap FHUIBIMA HOTHIKEIICPIH CEHIMIUTINT MEH MaHBI3AbLIBIFbIHA, COHIAM-aK FHUIBIMH THKA
KaruJaTTapblH caKTayFa, aTall aiiTKaH/a, FhUIBIMH dTUKaHbI Oy3y (akTijepine ko 0epmeyre (FhUIBIMU JIepeKTep.i
TY)KBIPBIMIIAY, 3epTTEY IEPEKTEpiH OypMmarayra oKeleTiH Oypmaliay, IUlardaT JKOHE JKaJFaH TCH aBTOPJIBIK, Kaii-
Tasay, 0acka ajamJapblH HOTIKENIEPiH HEMJICHY XKOHE T. 0.) jKayanThl 00JIa bl

MakanaHsl peakiusra xibepy aBTOpJIapAblH MaKaJlaHbl (TYITHYCKaza Hemece Oacka Tinjepre Hemece Oacka
Tingepre aynapsiiFan) 6acka >KypHaiIFra(kypHaingapra) OepMereHiH jkoHe Oyl MaTepuan OypbIH >KapuslaHOaFraHbIH
Oinpipeni. OWTIece, Makana aBTOpJapFa aBTOPJBIK KYKBIKTHI Oy3FaHbl YIIIH MakKalaHbl KaObuigamay Typajibl
YCHIHBICIICH Jepey KaWTapbUiagbpl. backa aBTop >KyMbICHIHBIH 10 MaibI3bIHAH aCTaMbIH OHBIH ABTOPJIBIFBIH JKOHE
JIEpPEKKe3re cliTeMeci3 ce30e-co3 Kemipyre Ko OepinMeiini. ANBIHFaH KOpiHICTep HeMece MalliMAeMeNnep aBTOp
MeH 0acTamnKsl Ke3/1i MiHIETTI TypAe KopceTe OTHIPHIIN jkacarysl kepek. [llamanaH TIC KeIipy, COHIai-aK Ke3-Ke-
reH HbICAaHJaFbl IUIarkaT, OHBIH iIIiHIe POCIMAGIMEreH AoHeKce3aep, e3repTy Hemece Oacka aJaMaapAblH 3epTTey-
JIepiHIH HOTHXKENEpiHe KYKBIKTap MEMJICHY STHKAJbIK €MeC JKOHE Kousaiichi3. 3epTrey OapbichiHA KaHIail ga Oip
TYpZie ocep eTKeH OapiblK ajamaapiblH YJIeciH MOWbIHIAY Ka)KeT, aTall aWTKaHAa, Makajana 3epTTey XKyprisy
KEe31H/Ie MaHbI3/IbI OOJIFAH KYMBICTApFa CIITEMENep YChIHBUTYBI Kepek. Kocamkel aBTOpIIap IbiH apachiHia 3epTTey- re
KaTbICIIaFaH aJaMIapbl KepceTy 00oIManbl.

Erep xymbIcTa Kate TalObuIca, peakTOpra Te3 apaja xabapiay Kepek >KoHe Oipre Ty3eTy Typasbl MIenliM
KaObLIIay KepeK.

Koixaszbansl xapusiaynan 6ac TapTy Typaiisl IIEIIiM peleH3eHTTEP/IH YChIHBIMIapblHa COMKEC PeAaKIUsIIBIK
aJIKa OTBIPBICBHIHIA KaObUIIaHAABl. PelakuusuiblK aJKaHbIH LICIIIMIMEH JKapHsulayFa YCHIHBUIMaraH Makajla Kairta
Kapayra KaObUigaHOaiinsl. JKapusiaynan Oac TapTy Typajbl xabapiama aBTOpFa SJICKTPOHIBIK IIOIITA apKbLIbI
Kibepimeni.

Pemakupsanblk anka MakalaHbl JKapusulayFa kiOepy Typasbl memiM KaOblIgaraHHaH KeHiH penakius Oy
Typalibl aBTOpFa xabapaii/ibl )koHE )Kapusiiay Mep3iMiH KepceTei.
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ITHKA HAYYHBIX IyOIuKaAnMi

Penakimonnas xomterus xypHana «leorpadust u BOXHBIE PECYpChl» HPUAEPKHUBACTCSA NPUHSITHIX MEKIY-
HApOJHBIM COOOIIECTBOM NPHUHIMIIOB ITyOJIMKAIIMOHHON ATUKH, a TAK)KE yYUTBHIBACT LICHHBIA OINBIT aBTOPUTETHBIX
MEXIYHAPOIHBIX )KYPHAJIOB U U31aTEJILCTB.

Bo wu30exanne HeZOOPOCOBECTHOM IPAaKTHUKK B IyOJMKAIIMOHHOW JESITENbHOCTH (IUIaruar, H3JI0XKEeHHe
HEJIOCTOBEPHBIX CBEJCHHUW W JIp.) M B LIEJISIX OOEcrevyeHHs BBICOKOTO KauecTBa HAay4YHbBIX MyOJMKaluWii, MpU3HAHUS
0O0IIECTBEHHOCTBIO MOJIYYEHHBIX AaBTOPOM HAy4YHBIX PE3YJIBTATOB KaKAbIH WIEH PEIaKIMOHHOTO COBETa, aBTOp,
PELIEH3EHT, a TaKKe YUPEXKJCHUs, YIaCTBYIOIINE B M3aTEIECKOM Ipoliecce, 00s3aHbl COONII0AATh ITHYECKUE CTaH-
JIapThl, HOPMBI M NPaBWJIa W NPUHUMATh BCE MEPHI AJISl MPEAOTBpAlIeHUs] nx HapymeHud. CoOmrogeHne mpaBuil
STHKW Hay4YHBIX ITyOJMKanuii BCeMH yY9aCTHHKaMHM 3TOTO IMPOIEcca CIOCOOCTBYET 0OECIIeYeHHIO MPpaB aBTOPOB HA
MHTEJJIEKTYalbHYI0 COOCTBEHHOCTb, MOBBIIICHNIO KAa4ECTBA M3/1aHHUA M MCKIIOUEHHIO BO3MOXXHOCTH HETPaBOMEp-
HOT'O MCIOJIb30BAHUS aBTOPCKUX MAaTEPHAIOB B UHTEPECAX OTAENIbHBIX JIUII.

Bce HayuHBIE CTaThH, MOCTYIAIONIUE B PEAAKIHUIO, ITOMIEKAT 00S3aTEIBHOMY JBOWHOMY CJIEIOMY PELEH3H-
poBanmuio. Pemakius XKypHama (oTBeTCTBeHHBII cekperaph JKypHaia) yCTaHaBIMBaeT COOTBETCTBHE CTATHH IIPO-
¢wmo Kyphana, TpeboBaHusIM K 0pOPMIICHHIO M HANpaBIsIET €€ Ha MEPBOE PACCMOTPEHHUE, ONPECIsIeT HayqHYIO
LEHHOCTh PYKOITMCH M Ha3HAYaeT JIBYX HE3aBUCUMBIX PEIIEH3EHTOB — CIELUAINCTOB, UMEIOIIMX HanboJsee Onn3kue K
TEME CTaThbH HayYHBIE ClIElMaNu3aluy. PereH3npoBanne crareil OCyIecTBIsIeTCS YWiIeHaMH PeJaKIMOHHON KoJuie-
THH, a TaKKe MPHUIVIAIICHHBIMU PELeH3eHTaMU M3 JPyTuX cTpaH. PemeHne o BBIOOpE TOrO WJIM MHOTO PELEH3EHTa
JUISL TIPOBENICHUSI SKCIEPTU3bl CTAThbU NMPHHUMAET TJIaBHBIN penaktop. CpoK peleH3MpOBaHMSI cOCTaBiseT 2-4 He-
JIeH, HO 110 MPOChOEe PeIieH3eHTa OH MOXKET OBITh IMPOJIJICH.

Pemakiust n penieH3eHT rapaHTUPYIOT COXpaHEHNE KOH(DHACHIMAIEHOCTH HE OITyOJIMKOBAaHHBIX MaTEpPHAJIOB.
Pemrenue o myOnukanuu nmpuHUMAETCS PENaKIMOHHON Kosuterneil XKypHana mociie perieH3upoBanus. B ciydae He-
00XOIMMOCTH PYKONHMCH HANpaBIsIETCsl aBTOPaM Ha JIOPaOOTKY IO 3aMEYaHMAM PEIEH3EHTOB U PElaKTOpOB, 3aTEM
OHa MOBTOPHO peneH3upyerca. Pemakiusi ocTaBisieT 3a coOON IIPaBO OTKJIOHUTH IyONMKAIMIO CTAaTbU B CIIydae
HapyILIEeHUs MPaBui 3THUKH. OTBETCTBEHHBIH PENaKTOp HE AOJDKEH NOIYCKaTb K IyOJMKauu MH(GOPMALUIo, €CIH
HMeeTCs J0CTaTOYHO OCHOBAaHUII M0J1araTh, YTO OHA SIBJISIETCS IIATHaTOM.

ABTOpBI TApaHTHPYIOT, YTO NMPEACTABICHHBIE B PENAKIMI0 MaT€PUAIIbl SBJISIOTCS HOBBIMHU, paHee He OIyO0uu-
KOBaHHbBIMU W OpUT'MHAJIbHBIMH. Ounn HECYT OTBETCTBEHHOCTH 3a JOCTOBCPHOCTH M 3HAYUMOCTHb HAYYHBIX PE3YJIb-
TaTOB, a TAKXKE COOJIOJICHNE NPUHLIUIIOB HAyYHO! STHKH, B YACTHOCTH HeEJOIyleHNe (pakToB HapyIIeHNs] HayYHOU
5TUKU ((aOpuKalys HaydHBIX JAQHHBIX, (QajbcuUKanus, Beaylias K HCKRKEHHUIO HCCIIEOBATENLCKUX JaHHbBIX,
IUIaruar v JIOXKHOE COaBTOPCTBO, AyOIMpoBaHUE, IPHCBOCHUE YY)KUX PE3yIbTATOB H JIp.).

Hamnpasnsst craTeio B peAaKIUIO, aBTOPHI OATBEPXKIAIOT, YTO aHHAS CTAaThs HE ObLIa paHee OITyOJIMKOBaHA U
HE TepeaBaiach B APYroi xypHan(bl) Kak B OpUTHHAJE, TaK U B IIEPEBOJIC HA JPYTHE SI3BIKN WM C APYTHX S3BIKOB.
B mporuBHOM ciydae cTaThsi HEMEUICHHO BO3BpAIacTCsl aBTOpaM C PEKOMEHAAIMEH OTKJIOHUTH CTaThio 3a
HapylIeHHE aBTOPCKUX MpaB. He momyckaeTcs 10CI0BHOE IUTHPOBAaHHE pabOTHI APyroro aBropa 0e3 yka3zaHus €ro
aBTOPCTBA U CCBUIOK Ha MCTOYHUK. 3aMMCTBOBAHHBIC (PParMEHTHI MM YTBEPKICHHS AOJDKHBI OBITH O(OPMIIEHBI C
00s13aTENbHBIM YKa3aHUEM aBTOpPa M TEPBOMCTOYHMKA. Upe3MEepHBIC 3aMMCTBOBAHUS, a TAKKE IUIArHaT B JIFOOBIX
dhopmax, BKItOYass HeO(OPMIICHHBIC ITUTATHI, epedpasupoBaHue, MEPEeBO WK MPUCBOCHUE MPAB HA PE3yJIbTaThI
JYKUX HCCHeﬂOBaHHﬁ, HEOTUYHBI U HEIIPUEMIIEMBI. HeO6XOI[I/lM0 NnmpUu3HaBaTh BKJIaJl BCEX JIUI], TaK WJIM HHA4YC
IOBJIMABIIMX Ha XOA HCCJICAOBAaHUA. B YaCTHOCTH, B CTAThC JOJI)KHBI OBITh MMPCACTAaBJICHbI CCBIJIKM Ha pa60T1)1,
KOTOpbIE MMEIIM 3HAaueHHEe NpH NPOBEICHUM HccienoBaHus. Cpeau COaBTOPOB HENOIYCTHMMO yKa3bIBaTh JIMI, HE
y4acTBOBaBLIMX B MccienoBaHnu. Eciim oOHapyxeHa ommoka B paboTe mocie moiaun CTaThHi, HEOOXOIUMO CPOYHO
YBEJIOMHUTD PEAAKTOPa M BMECTE NMPHUHSATh PElIeHHe 00 UCTIPaBICHHUH.

Pemmenne 06 oTkaze B myOIMKaMy PyKOIUCH ITPUHUMACTCS PEIAaKIIMOHHON KOJUIETHEH B COOTBETCTBHH C PEKO-
MEHJAUMsIMH peneH3eHToB. CTaThs, HE PEKOMEHJOBAHHAs PEIICHHEM DPEAAKIMOHHOM KOJUIETHH K ITyONIMKanny, K
MOBTOPHOMY pPaccMOTpeHHUIo0 He mpuHuUMaercs. CoolmeHne o0 OTKaze B IyOJNHKAIlMHM HAIMpPaBISAETCS aBTOPY II0
3JIEKTPOHHOM IMOYTE.

Iocne npunsiTust penkoiuterneit XXyprana pemeHus o JOMyCKe CTaTbu K MyOJIMKALUK peJaknus HHQOPMHUPYET
00 3TOM aBTOpa M yKa3bIBAET CPOKH ITyOIUKAIIHH.
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