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Bona — nennedmumii nmpupoaHbIi pe-
CypC B NIPOMBILUICHHOM U CEJIbCKOXO3sii-
CTBEHHOM TMPOM3BOJCTBaX, TaKke HEO0OXO-
JTUMBIA JII1 BOJOCHAOXKEHUsS HACEJICHHS.
Poct temmeparyp U 0caakoB B KOMILIEKCE
OKa3bIBaeT BIMSHUE HA (OPMHUPOBAHHUE TO-
BEPXHOCTHOTO CTOKa Ha fore 3amaanoit Cu-
oupu. Ilom neiicTBUEM KIMMAaTHYECKUX
(akTOpOB TMOCIETHUE IECSITHICTUS MEHs-
I0TCS CYILIECTBYIOUINE TEHIEHIIUU TOJ0BOIO
ctoka. B cBs3u ¢ 3TMM HeoOXomuMO He
TOJIBKO OILICHWBATh HW3MEHEHHUS BOJHOCTHU
peK, HO U HOPM CTOKa, a Takke pazpadarhi-
BaTh MPOTrHO3bl Ha Omkaiimme 10-20 ner,
YTO aKTyaJIbHO C TOYKU 3pEHusi obecriede-
HUS YCTOMYMBOTO BOJOMOTPEOICHUS ISt
Pa3IMYHBIX TPYIIT BOAOMOIb30BATENIEH.

CornacHo OCHOBHBIM BBIBOJIaM BTOPO-
ro OLIEHOYHOro jaokiana Pocruapomera B
2014 r. [1] Texyiiee M3MEHEHUE KIMMAaTa
Poccun — a0 mpogomxkaromieecs: moTerie-
HUE CO CKOpPOCThIO Oosiee uem B 2,5 pasa
MPEBBIMIAIONIEH  CKOPOCTh  TJI00ATBHBIX
AQHAJIOTMYHBIX TEHJCHIMM, W 3aMeIJICHUE
ATOTO TIpollecca Moka He OTMedeHo. B Te-
yeHue Bcero XXI B. moTemnieHue KiuMara
B Halllel cTpaHe OyleT CYIIECTBEHHO Tpe-
BBILIATH CpeJHEe TII00aNIbHOE.

[Tepuon mocne 1976 r. kak BO BceM
Mupe, Tak U B Poccum xapakrepusyercs
Han0oJiee WHTEHCHUBHBIM MOTETUICHHEM CO
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CPEIHET0I0BOM CKOPOCTHIO B IIEJIOM JIJIS
Poccun 0,43°C/10 ner [2]. Tpenna roqoBbix
CyMM ocaJikoB B TeueHnue 1976-2012 rr. na
Oonpiiel yactu Tepputopun Poccun mo-
JIOKUTENIEH W B CPEJHEM COCTaBIIsET
0,8 Mm/mecsirr 3a 10 ser. Ilo maHHBIM
Pocruapomera Ha obmem doue ¢asbl mo-
BBIIIEHHOW BOJHOCTH PEK CTPaHbI, HAa4aB-
mericst ¢ koHmna 1970-x m IIuBIICHCS 10
Havana 1980-x rr., oOlmiee yBelTWYCHHE
BOAHBIX pecypcoB Poccum 3a 1981-
2012 rr. COCTaBUJIO B CpeHeEM
204 xm*/rox, wm 4,8 % [1, ¢. 350]. B Cu-
oupckom dDenepambHOM OKpYre OTKIIOHE-
HHUE OT CPEJHEr0 MHOTOJICTHETO 3HAYEHUS
croka (1930-1980) cocraBmio +3,6 % B
nepuoz 1981-2012 rr. [1, c. 351].

Jlnst MeTeocTaHIUU ATNTAlCKOTO Kpas
JIECOCTEITHOW TPUPOHON 30HBI TPEH TO-
JIOBBIX CyMM ocaJikoB ¢ 1976 mo 2014 rr.
TTOJIOKUTEJICH, HO MCHBIIIE 3HAUYCHUH YKa-
3aHHBIX B Joknane: +1,12 mm/rox (r. bap-
Hayin), +0,09 mm/rox (r. Kamens-na-O6m).
Jlis MeTeocTaHIUM, pacHOJIOKEHHBIX B
CTENMHON M OJU3KO K CTEMHOW 30HE, TPEH]I
TOJOBBIX CYMM OCQJIKOB OTpHUIATENIeH: —
2,03 mm/ron (r. CnaBropon), —0,80 Mm/roz
(r. Py6moBck), —0,46 mm/ron (c. Pebpuxa).

Mereoctanmus r. bapHayna Haomroze-
HUS 32 TeMIepaTypaMu OCYIIECTBISET C
1838 r. Tpena cpeaHEroOAOBBIX TeMIepa-
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Typ 3a nepuoa ¢ 1838 mo 2015 rr. moso-
JKUTEJIEH, CKOPOCTh POCTa CPEIHErOJOBbIX
TEMIEpaTyp B CPEAHEM 3a BECTh IMEPHO]
nmocturaetr 3Hadenuii +0,14°C/10 mert, yto
TOXE€ MeHblle nokazarened mo Poccuu. B
[[EJIOM B JAHHOM DSy JIaHHBIX BbLAENsET-
Csl TpU IEepHOJa, pu 3ToM cpeaHuit (1905-
1975) wumeer TpeHa ONM3KHIA K HYIIO
(+0,04 °C/10 net), a mocnegnue 40 mer
(1976-2015) nabmromaercst Oojiee KpyTOi
MOJIBEM, CKOPOCTh MOTETJICHUS COCTABIISIET
+0,23°C/10 ner (menbie, yem mo Poccun
B 2 paza).

HenssMmu u 3amayaMu  HCCIEIO0BaHUS
SBJISICTCS] AaHAJIU3 U3MEHEHUsI CTOKa OCHOB-
HeIX pek OOb-Uprthimickoro Gacceiina Ha
dboHEe KIMMATUYECKUX H3MEHEHUH U BBI-
IIOJIHEHUE MTPOTHO30B. Y CIIOBUEM peann3a-
[[UU CLICHAPHBIX MPOTHO30B SBISETCS MPO-
JOJKCHHE B OyyIIEM CXOIHBIX KIIMMATH-
YECKUX M3MEHEHUM, COXPAHCHHE TEKYIINX
MHOTOJIETHUX TPEHJOB B 00JIACTH TeMIle-
paTyp u ocaakoB. Pe3ynbTarhl Mopenupo-
BaHUs KiInMarta PocrugpomeToM roBopst o
TOM, YTO T€HJEHLUU U CKOPOCTH IMOTEIIe-
Hus B XXI B. OynyT Takumu ke, Kak U B
KOHIlE XX B.

Hcnonb30BaHbl TaHHBIE THUAPOJIOTHYE-
CKHUX €XKETOJTHUKOB O CTOKe 35 pek mo 69
TUAPOJIOTUYECKUM TocTaM BepxHero u
Cpennero teuenusi O0u, a Takke JaHHBIC
3a nociennue 15 ner llenTpa perucrpa u
kagactpa [3-4]. OueHka U3MEHEHUs1 BOJIHO-
CTH PEeK YKa3aHHOTO PErMoHa MPOBOAMIIACH
JUIsl CTBOPOB, MMEIOIIMX MOJIHBIM Mepruos
HaOJIIO/IEHUH ¢ JTMHON psina He MeHee S0-
60 net (¢ Hauana paboThl THAPOTOTHIECKUX
noctoB 1o 2010 r.). B ciydae mpomyckoB
BHYTPH psZla CPEAHHE TOJOBBIE PACXOIBI
BOCCTaHABIIMBAIUCH 10 OacceiHy-aHalory,
a IpU OTCYTCTBUM HaOmoJeHui Oosee of-
HOTO TOJla WJIM HApYIICHUU WX HEMpPEPhIB-
HbIX MeHee 50 JeT — psii He UCTIOTIB30BaNICS.
Hcxonupie naHHBIE TPOIUIA TEPBUYHYIO
00paboTKy, B pe3yJbTaTe 4ero Juis Kaxo-
ro psga ObLT YCTAaHOBJIEH PACUYETHBIA pe-
MPE3CHTATUBHBIA MEPUOJ, BKIIOYAIOIINI B
ceOs TIOJTHBIE IUKJITBI BOJHOCTH.

Memoowl ananuza u npoenosa

[Ipumensiembie U1l aHAU3a B JAHHOM
HCCJICTOBAHUHM METOJIBI OIICHKY N3MEHEHHUS
BOJHOCTH PEK COOTBETCTBYIOT OOIIETIPH-
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HSTHIM HayYHBIM METOJ/IaM, UCIIOJIb3YEMbIM
JUTSL TIOJTYYeHHUS! OLEHOK IOCJEJACTBUN W3-
MEHEHUH KiuMmara B XX BeEKe I MHpu-
POIHBIX W XO3SHUCTBEHHBIX CHCTEM [5].
OueHka M TPOTHO3 OCYIIECTBISUIUCH C
OpPUMEHEHHEM JIByX METOJOB pacyeTa
CPEeIHEro 3HAYCHUs psifa JAHHBIX (HOPMBbI
CTOKa), a TAK)KE MOCTPOEHUS JIBYX pa3iny-
HBIX KPUBBIX U UX TPEHOB.

Memoo 1. ]Ins mporHos3a MCIoiab30Ba-
JUCh TOJY4YeHHBbIE TPEHIbl B  pAgax
HaOmoneHuit. [Ipy aHanuTHYeckoM mpen-
CTaBJICHUU CIIEHAPHOTO IPOTHO3a Ha OC-
HOBE JIMHEHHBIX TPEHJI0B HOpMa cTOKa Qo,
BBIUMCIICHHAS TI0 psiiaM HaOmronaeHwid Q; u
cpenHee 3HadeHue psga Q o, 3agaBaeMoro
HallJICHHBIM JIMHEWHBIM TPEHAOM, MPaKTHU-
YECKU COBIIAJIAIOT.

290 | qraqQ

—isl  ~Qf =
QO n QO 2 !

rme Q' = AxT(i)+ B — ypaBHeHue TpeH-
na  (CpemHEeroNIOBBIX, CPEIHEMECSTIHBIX )
pacxomoB Qj; i = [/...n] mopsaKOBbIE HO-
Mepa 3JIEMEHTOB psaa, | = 1 COOTBETCTBY-
€T Hayally pacuyeTHOro mnepuosma, i = N co-
OTBETCTBYET KOHI[y PacdyeTHOTO MEpUOa;
Q1 — mepBEIi IeMEHT psiaa (CpeaHero1o-
BBIX, CPEIHEMECSYHBIX) pacxoioB; Q, -—
HOCIETHUM 3JIeMEHT psajaa (CpeaHerojo-
BBIX, CpEIHEMECSUHbIX) pacxomoB; T(1) —
BO3pacTaomas TMoCcIeI0BaTeNbHOCTh TO-
noB Hadmoaenuit ot T(1) mo T(n).

Paszanma mexay Qo m Qo cocrapisier
JecsIThle JOTH, a OONbIlel YacTu — COThIE
JIOJH TIPOIIEHTA. DJTO TIO3BOJIAET TIPH HC-
MOJIb30BAHUM  JIMHEHHOTO  ypaBHEHHS
TPeHJla PAacCYUTATh IPOTHO3UPYEMYIO
HOPMY CTOKa JUIsi Tepuoja OT Hadaia
Haomonenut 10 2020 u mo 2030 rr. B
MEPBOM IIIare YCTaHABIMBACTCS 3HAYCHUE
OpIMHATHl TPEHJOBOTO YpPaBHEHHS IS
KOHIIa paccMaTpuBaemoro mnepuoga (T =
2020 wmu T = 2030), 3aTeM BbIUUCISIETCS
cpeAHee psaa 3a Bech MepHoi Haliroze-
Huit (go 2020 r. wim go 2030 r.), KoTopoe
U SIBIIICTCSI TIPOTHO3HBIM 3HAYCHHEM HOP-
MBI CTOKA [6-7].

Memoo 2. JIis mOCTOB € JIMHHBIMH
psaaaMu HaONIONEHUH TPOU3BOAMICS TIPO-
[[ECC UMUTAIIMU X0J1a BPEMEHHU U TIOCTIEI0-
BaTEIILHOTO YIUTMHEHUS psifa HAOIIOACHUS



Bulletin AB RGS [lzvestiya AO RGO]. 2017. No3 (46)

Ha | roa. Jlyist kaka0ro nepuoia BpeMeHH,
OTJIMYAIOILIETOCS] OT COCETHEro Mepuoja Ha
1 rox, paccunThiBajiach HOpMa cToka. Jlis
KaKJIOTO MOCTa Y/UTHHSIOIINUXCS BO BpeMe-
HU DsIOB HAONIOJCHUN BBIJETICHA 30HA
CTaOWIM3alnH, TJIe aMIUTATYIa KoJieOaHu
pacCUMTaHHOM HOPMBI CTOKA CTAHOBUTCSA
CcTaOWILHOM M MUHUMaJbHOM. Ha ocHoBe
JIAHHOTO Tepuoaa MO JIMHEHHOMY TPEHIY
30HBI  CTa0WIM3AIK  CPEJAHETO  psaa
BBITIOJIHEHBI CIIEHAPHBIC IMPOTHO3BI HOPM
croka, Hanpumep k 2020 r., npeanonaras
COXpaHEHHUE CYIIECTBYIOIIMX TEHIACHIIUN B
Oymymewm [8].

Pezynomamer pacuemos u oocyscoenue

3HaueHUs] HOPM CTOKa MAJIs YCTaHOB-
JICHHBIX  PENPE3CHTATUBHBIX IEPUOJIOB
CPEIHETOJ0BBIX PACXOJ0B U UX MPOTHO3BI
10 2020 u 2030 rr., paccudTaHHBIE 11O Me-
tony 1 mpencraBnensl B Tabmune 1. Ha
ydyacTke OoT ciussHus bum m Karynu 1o
r. Kamus-va-O6u BogHocTh OOM He Tipe-
TEpIIEBAET 3HAYMMBIX U3MEHEHU. B cTBO-
pe c. ®omuHCcKOoe Oyaer HabmogaThes
yYMEHbILIEHHE HOpMBI cToKa: K 2020 r. — Ha
1,54 %, x 2030 r. — Ha 3,08 %.

[IpumepHO 3a CTOJIETHMH MEPUOJT
HabmoaeHnit BogHOCTh OOM B CTBOpax T.
bapnayna u r. Kamnas-na-O6u crnabo yBe-
JMYMBAeTCA. DJTa TEHIEHIUS NPUBEIET K
YBEJIMUEHUIO HOpMBI cToka kK 2020 1. Ha
0,49 % u 0,18 %, x 2030 r. — Ha 0,98 % u
0,36 % B maHHBIX CTBOpax, COOTBETCTBEH-
Ho. [Ipoucxomsaume n3menenus or c. Po-
MUHCKOTO 10 T. bapHayna cBsi3aHbl C yBe-
JMYEHUEM BOJHOCTH peku Yapwlmn — oc-
HOBHOT'O JieBoOepexHoro mpurtoka O0w,
00BEM CTOKAa KOTOPOTO B CPEAHEM MHOIO-
JIETHEM pa3pese cocraiser 0,1 kM°. VBe-
JUYEHUE HOPMBI CTOKa JJs  CTBOpa
p. Yapsimm — cx3. Yapermckuii k 2020 r.
nporHosupyercs Ha 1,74 %, k 2030 r. — Ha
3,44 % ot 3nauenmii 2010 r. Boamnoctn
JPYTUX JIEBOOEPEXKHBIX MPUTOKOB p. OOu
U3MEHSAETCS B pa3HbIX HaMpPaBIICHUSX.
Hopwms! croka pek Ilecuanoii u Aneii yBe-
muunBatotress U1 Kk 2030 . Oyayr Oosblie
Tekymux 3HaueHuid Ha 1,21 % u 0,81 %,
cooTBeTcTBeHHO. Hopma cToka p. Anyi
ymenbiutes K 2030 r Ha 4,46 %, HO B a0-
COJIFOTHBIX 3HAYEHMSIX H3MEHEHHE COCTa-
BHT HeGOIBIITyI0 Bemauay — 1,27 m7/c.

Tabmuna 1
Hopwmsi croka pex O0b-UpThltickoro 0acceifHa U MporHo3sl ux 3HaueHuil (Meron 1)
2020 r. OTHOCHT. 2030 r. OTHOCHT.
Pexa TMocr 20130 r., 20230 r., 2010 r. 20330 r., 2010 1.
Mm°/c M°/c e | % M°/c e | %
1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9
1. Bepxnsas O6v
O6b doMHHCKOE 1112,64 | 109549 | -17,15 -1,54 | 1078,34 | 34,30 -3,08
O6b Bapuayn 1478,50 | 1485,50 7,30 0,49 1492,80 14,60 0,98
O6b Kamenp-na-O6u 1615,70 | 1618,60 2,86 0,18 1621,46 5,72 0,36
O6b Komamameso 3880,51 | 3820,99 | 59,52 -1,53 | 3761,48 | 119,03 | 3,07
1.1. Ilpumoxu Bepxneti Obu
Yyneimmvan | Banbikya 158,93 159,72 0,79 0,50 160,11 1,18 0,74
Bus Buiick 475,6 475,4 -0,21 -0,04 | 475,19 -0,42 -0,08
Karyub Cpocrtku 671,68 630,26 -41,42 -6,17 | 588,84 | -82,84 | -12,33
Ilecuanas TounnsHOE 32,14 32,33 0,19 0,59 32,53 0,39 1,21
Anyi cBX. AHyHCKUi 28,39 27,75 -0,64 -2,24 27,12 -1,27 —4,46
Yappim cBX. YapbIlickuii 192,70 194,40 1,74 0,91 195,57 3,44 1,82
Anen Crapoarneiickoe 19,15 19,23 0,08 0,40 19,31 0,16 0,81
Kacmana Porosuxa 1,71 1,62 -0,09 -5,18 1,53 -0,18 -10,45
UyMbiir Tanemenka 128,32 124,14 -4,18 -3,26 119,96 -8,36 —-6,51
Bepap Crt. Ucxkutnm 35,91 35,34 -0,57 -1,60 34,76 -1,15 3,21
1.2. Bacceitinwl pex Tomv u Yynvim
Tomb Tomck 1069,03 | 1058,45 | -10,58 -0,99 | 1047,87 | -21,15 -1,98
Uynbim barypuno 784,36 781,22 -3,14 -0,40 778,08 —6,28 -0,80
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1.3. pumoxu Obu nHudce enadenus Yyavima (3ona 6010m)

Yas [oxropuoe 77,74 77,85 0,11 0,14 78,01 0,27 0,35
Ketb MakcumkuH Sp 242,70 243,30 0,60 0,25 243,90 1,20 0,49
[Mapa6enn HosukoBo 79,74 84,14 4,40 5,52 88,54 8,80 11,04
Bacroran Bacroran 159,90 160,00 0,10 0,07 160,10 0,20 0,13
Bacroran H. Bacroran 87,63 90,05 2,42 2,76 92,47 4,84 5,52
TreimM Hamac 196,63 197,91 1,28 0,65 199,18 2,55 1,30
2. beccmounas obnacme O6b-Hpmuiuicko2o medxncoypeuvst
Bypna Xabapsl 2,60 2,58 -0,02 -0,85 2,57 -0,03 -1,23
Kynynna umomnHO 4,83 4,68 -0,15 -3,15 4,53 -0,30 —6,25
Kaprar 3IBUHCK 6,70 6,44 -0,26 -3,92 6,17 -0,53 -7,94
3. Upmuwiw (c 102a na cesep)
Wpthim Hosas Cranuna 797,72 830,95 33,23 4,16 864,14 66,42 8,33
WpThim Omck 869,40 862,10 -7,32 -0,84 | 854,78 | -14,62 -1,64
WpThim Vers-Uimmm 1106,52 | 1063,40 | -43,12 -3,90 | 1020,29 | -86,23 -7,79
WpThim Toboabck 2125,20 | 2118,40 -6,75 -0,32 | 2146,76 | 13,50 -0,64
Wpthim Xautei-Mancuiick | 2935,60 | 3063,73 | 128,13 4,37 3191,97 | 256,38 8,73
4. IIpasobepesicoe pmuvliua (c cesepa na 1oe)
Hembstaka  |FOptol JInmkoeBckmii | 181,06 190,78 9,72 5,37 200,50 19,44 10,74
Tyi Tyiickuii 14,56 14,38 -0,18 -1,24 14,20 -0,36 -2,48
Ty EpmunoBka 31,08 30,81 -0,27 -0,87 30,54 -0,54 -1,74
I Bacwuc 8,39 8,13 -0,26 -3,11 7,88 -0,51 -6,03
ITwpmn ATHpka 14,98 14,7 -0,28 -1,88 14,42 -0,56 -3,7
Tapa M.KpacHosipckoe 36,17 37,76 1,59 4,38 39,34 3,17 8,76
OMb Bo3sHeceHnckoe 48,06 50,82 2,76 5,74 53,57 5,51 11,46
5. Jlesobepeoicoe Hpmulua (c cesepa Ha 102)
Konnma YaHTHpBS 83,42 85,73 2,31 2,77 88,04 4,62 5,54
Konna VYpaii 129,78 131,05 1,27 0,98 132,32 2,54 1,96
Konna Boraapbt 329,20 337,19 7,99 2,42 345,16 15,96 4,85
Konna Anrait 355,25 366,74 11,49 3,24 378,24 22,99 6,47
CocbBa JleHeKMHO 40,17 40,89 0,72 1,80 41,62 1,45 3,61
CoceBa Hogas Ilpucrans 70,36 71,45 1,09 1,55 72,54 2,18 3,10
CocnBa CocnBa 133,91 136,33 2,42 1,81 138,75 4,84 3,62
Typa Bepxotyp 25,92 25,74 -0,18 -0,71 25,55 -0,37 -1,42
Typa Typunckoe 123,54 127,03 3,49 2,83 130,53 6,99 5,66
Typa TroMeHb 209,77 215,31 5,54 2,64 220,85 11,08 5,28
Hcetsn Menb3aBon 13,19 14,78 1,59 12,03 16,36 3,17 24,05
Ucets Karatick 32,49 34,92 2,43 7,47 37,35 4,86 14,94
Hcetsn MexoHckoe 60,39 58,25 -2,14 -3,54 56,12 —4,28 —7,08
Hcetsn Hcerckoe 74,49 75,81 1,32 1,77 77,13 2,64 3,54
Mpmuacc HoBoAmnnpeeska 6,47 6,30 -0,17 -2,54 6,14 -0,33 -5,09
Mmuacc Hosoe Ilome 7,18 6,18 -1,00 -13,99 5,17 2,01 —27,99
Mmuacc Kapauenbsckoe 12,19 11,48 -0,71 -5,85 10,76 -1,43 -11,69
Mmuacc Kapranonnbe 17,11 17,03 -0,08 -0,43 16,96 -0,15 -0,86
To6on 3BepuHoronosckoe| 27,09 26,97 -0,12 -0,45 26,85 -0,24 -0,89
Tobomn Kypran 35,01 31,82 -3,19 -9,09 28,64 -6,37 -18,18
To6on SInotopoBck 123,58 123,56 -0,02 -0,02 123,53 -0,05 -0,04
Tobon JIunoBka 841,62 849,39 7,77 0,92 857,17 15,55 1,85
Baraii Vcere-Jlamenka 3,47 3,30 -0,17 -5,02 3,12 -0,35 -10,03
Baraii HoBoBsiurpeliizas 8,75 8,37 -0,38 -4,30 8,00 -0,75 -8,60
Himum Hmum 63,17 67,72 4,55 7,20 72,27 9,10 14,41
M Buxkynoso 74,21 78,80 4,59 6,18 83,39 9,17 12,36
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Tabmmma 2
CpaBHeHuE pe3ysbTaToB POTrHO3a HOpM cToka (1 u 2 meron)
Hag'l e}gﬁgﬂnﬁ [IporHo3 HOpMBI CTOKA
T
Bonorox —Tloct T, | Te, | s %( W | 020 | 0%, | oresms a 10
ron roa = e M/c aeT AQq
M/c %
0065 — 1. bapnayn 1922 | 2008 | 14738 | 1 1477,1 | 14785 | 14858 7,30 0,49
2 1521,6 | 1523,8 | 1534,9 | 11,11 0,73
065 —r. Kamens-ma-O6u | 1894 | 2008 | 1617,4 | 1 1615,2 | 1615,7 | 1618,6 2,86 0,18
2 1719,7 | 17233 | 17413 | 17,94 1,04
Bust — 1. Buiick 1885 | 2008 | 4728 | 1 4756 | 4756 | 4754 | —021 | —0,04
2 470,5 470,5 470,1 | -0,40 | —0,08
Yapem — cBx. Yapsmckuii| 1948 | 2008 191,3 1 192,0 192,7 194,4 1,74 0,91
2 196,5 196,8 198,5 1,72 0,87
Towmsb — 1. HoBOKY3HeIIK 1894 | 2008 652,3 1 650,6 650,7 650,9 0,23 0,04
2 665,7 666,2 668,5 2,36 0,35
Wpteim — 1. To6onbck 1891 | 1999 | 2149,2 1 2132,6 | 21252 | 21184 | -6,75 | —0,32
2 2126,8 | 2122,2 | 2118,1| 4,15 | -0,20
Wpteim — r. OMck 1923 | 2007 872,1 1 871,6 869,4 862,1 | -7,32 | -0,84
2 799,3 794,1 776,7 | -17,35 -2,18
Ta6muma 3
[TporHo3sl 00EMOB BOJHBIX peCypcoB OCHOBHBIX pek O0b-UpThInickoro 6acceiina
K 2020 1 2030 TT., KM°/rOxT
Peka THAPONIOrHYecKH i TOCT 2010 2020 2030 Cropocts n3menenus
3a 10 jet
065 DOMHHCKOE 35,09 34,55 34,01 -0,54
(015} Baprayn 46,63 46,85 47,08 0,23
065 Kamenn-Ha-O06H 50,95 51,04 51,13 0,09
O6b Koumnateso 122,38 120,50 118,62 -1,88
Bus Buiick 15,00 14,99 14,99 -0,01
Katyns Cpocrtku 21,18 19,88 18,57 -1,31
ToMmb ToMcK 33,71 33,38 33,05 -0,33
Yynbim BaTypuHo 24,74 24,64 24,54 -0,10
Kets MaxkcumxuH fp 7,65 7,67 7,69 0,02
Bacioran Bacioran 5,04 5,05 5,05 0,00
Bacroran Hosprii Bacroran 2,76 2,84 2,92 0,08
ToIM Hanac 6,20 6,24 6,28 0,04
HpThim Hosas Cranuia 25,16 26,20 27,25 1,05
WpThim OMCK 27,42 27,19 26,96 -0,23
HpThim ExaTtepunuHCcKoe 30,91 33,58 36,25 2,67
WpThim Vers-Ummm 34,90 33,54 32,18 -1,36
UpThim To60IBCK 67,02 66,81 67,70 -0,21
HpThm XanThl-MaHcuiick 92,58 96,62 100,66 4,04
JeMbsiHKa IOpTs! JIumKoeBckuit 571 6,02 6,32 031
Konna BOH‘{apBI 10,38 10,63 10,88 0,25
Konma AdnTait 11,20 11,57 11,93 0,36
CocbBa CocbBa 4,22 4,30 4,38 0,08
Typa TIOMEHb 6,62 6,79 6,96 0,17
Tobon JIumoBKa 26,54 26,79 27,03 0,25
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Bognocts p. Tomm — OCHOBHOTO CTBYIOIME TEHACHIMU (3HAK TPEHA).
npaBoOepexHoro nputoka p. O6s or Ho- PacuerHoe 3HaueHHE HOPM CTOKA IIO Me-
BocuOupcka no KonmameBo — B mocnemy- Tony 1 B KOHIE mepuoja HaOJ0ICHUMA
IOIIIME TOJBI OYJeT yMEeHbIIaThCcsl. B cTBO- QOT(TK) OJIMKe K 3HAYEHHUIO HOPMBI CTOKA,
pe 1. ToMcka nruHaMUKa HOPMBI CTOKa Oy- paccCUYMTaHHOW 3a ATOT MEPHOJ HaOIIoJIe-
JIET BBITJSAACTh CIEIYIONUM o0pa3oM: B Huii Qp, B memom oOHapyXuBaeMble TEH-
2010 1. — Qg = 1069,03 m*/c; B 2020 T. — JSHITUH ISl JTaHHBIX pek 3a 10 met He mpe-
Qo = 1058.,45 M/c (-0,99 %); B 2030 . — BBIIIAIOT 1 % OT HOPMBI CTOKa MPEIbIIy-
Qo = 1047,87 M/c (-1,98 %).B ctBOpE mero aecsaruiaerus. O0ObeM BOAHBIX pe-
p. O6b — ¢. KonmnarieBo cokpaiiieHue cToka CYpCcOB OCHOBHEIX pek OOb-UpThIICKOro
CBSI3aHO C HMaJ€HUEM BOJHOCTH TOMH U CO OacceliHa ¥ IPOrHO3bI UX 3HaueHui k 2020
cTpoutenbctBoM HoBocuOupcekoro ruapo- u 2030 rr. npeacraBieHsl B Tabnuue 3.
y3ina. [IporanozupyeMoe yMEHbUIEHUE HOP- Boi6odol
MBI CTOKa B a0COJIIOTHBIX 3HAYEHUSIX CO-
craBut: mist 2020 r. — 59,52 M3/C, IS B ycnoBusax usmMeHeHus KimMmara y peKk
2030r. — 119,03 ™M, wm 1,53 % u Cpenneit u Bepxueit O6u umeercs cirabas
3,07 %, COOTBETCTBEHHO. TEHACHIIMS KAaK K YBECIUMYEHUIO, TaK U K

B Tabmuue 2 ma cpaBHEHUS MIPUBEE- YMEHBIIIEHUIO BOJHOCTHA. Y OCHOBHBIX PEK
HBl IIPOTHO3BI JUISI HEKOTOPBLIX PEK, BEI- O0b-UpThIICKOTO OacceiiHa CKOPOCTh M3-
[IOJIHEHHBIE IO JIMHEHHOMY TPEHIY Cpel- MEHEHUSI 00bEMA CTOKA JIEKUT B IIPeeax
HEroJ0BbIX pacxofoB (merox 1), u mpo- or —1,88 1m0 +4,04 kvm*/rox 3a 10 mer. B
THO3BI C HCIIOJIBb30BAaHUEM JIMHEHHOIO Oaccerine Upreima u OOu  yBelIuueHue
TPEHOAA CPEOHUX 3HAYCHUUN YIJIUHAIOIINX - CTOKa OOBIYHO XapaKTEpHO AJIA IIPHUTOKOB
¢ pANOB 30HBI crTabmnu3anuu (MeTox 2). C 3aJIECCHHBIMU UM 3a00J0YCHHBIMU BOJO-

O6a nporHo3a BEpPHO OTPAXKAIOT CyIlle- cbopamu.

Hccneoosanue svinonnsnocey 8 pamkax npoekma Ne 0383-2016-0002 «Hzyuenue euopono-
2UUECKUX U 2UOPOPUIULECKUX NPOYECCO8 8 B0OHBIX 00beKmMax u Ha 6ooocoopax Cubupu u ux
mMamemamuyeckoe MoOenuposanue a5 peuenus UMUMAyUOHHbIX U NPOSHOCMUYECKUX 3a0ay
6000N0Ib306ANHUS U OXPAHBI BOOHBIX PECYPCOB.
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ANALYSIS OF CHANGES IN WATER CHANGE OF THE OB-IRTYSH
BASIN RIVER FOR THE CAUSE OF CLIMATE CHANGE

E.D. Kosheleva'?, A.T. Zinoviev'
! nstitute for Water and Environmental Problems SB RAS, Barnaul, £-mail: zinoviev@iwep.ru, edk@iwep.ru
“Altai State Agricultural University, Barnaul, £-mail: kosheleva.asau@yandex.ru

The Research objective is studying of changes of a drain of the Ob-Irtysh Rivers of the pool
in new climatic conditions of the last decades. To solve this problem, a statistical analysis of
discharge data series on rivers in the area under study were made. Using the results of
statistical analysis of data series of average annual discharges for major rivers in the south of
West Siberia the linear trends were calculated. The change in annual discharges for the last
decades was estimated. The discharge forecast for the following 10-20 years was given.

Key words: observation, flow rate, average annual river flow, trend, fractional quadratic

standard error, forecast, climate change, river, Ob-Irtysh basin.
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