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Llenb nccneposanus — BbisiBNEHMe COBPeMEHHbIX TEHAEHLMI U3MEHEHWs MapamMeTpoB CToka p. YLIakoBKa U1
psiaa cTokopopPMUPYIOLLMX KIMMATUYECKUX pakTOpPOB, TakMX Kak 0Caaku 1 TeMnepaTypa Bo3ayxa.

AHanM3 AaHHbIX CTaLMOHAPHOM rMaPOMETPUYECKON CETU NO3BOJII BbISIBUTH HaliM4Me oTpuLaTesibHbIX -
HEMHBbIX TPEHAOB N3MEHEHUSI CPEAHEr00BbIX PACX0A0B p. YwWakoBka C Npubnn3nTesibHblM YPOBHEM CTaTu-
cTuyeckol HagexHocTn 90 %, koTopble coctaBuam -0,095 n -0,153 (m*/c)/10 net Ha noctax noc. Jobponet
1 r. pkyTcK. YCTAHOBNEHDBI 3HAYUTENbHbIE M3MEHEHUs CToka p. Ywakoska 3a 1938-2016 rr., BbipaxatoLumecs
B CHUXEHUM CpeaHeroaoBbix pacxonoB Ha 31 1 24 % Ha noctax noc. JobponeT u r. IpkyTCK COOTBETCTBEHHO.

C npumeHeHnem paHHbix peaHanmaa NCEP/NCAR (The National Centers for Environmental Prediction / The
National Center for Atmospheric Research) B xoge nccnefosaHui nokasaHo, 4To OCaaku, onpeaensiowme npm-
XOOHYI0 YacTb BoAHoOro 6anaHca Bogocbopa peku, CYLLEeCTBEHHO He 3MeHUn1Ch 3a nepuopn 1948-2016 rr. n
CTaTUCTMYECKWN 3HAYMMblE TPEHALI 0CAAKOB B YKa3aHHbIV Nnepunog He Habntoganmce. Ha ysenmyeHne pacxogHom
YyacTn GanaHca MOr NOBAMATL POCT NPU3EMHON TEMMNEPaTYpbl BO34yxa B Npeaenax BogocObopHon Teppmutopumn
pekun, oTMeueHHbIr 3a 1970-2016 rr. 1 BegyLmii K pOoCTy NOTEHLMANIbHO BO3MOXHOIO NCMapeHns 1 COOTBeT-
CTBYIOLLLEMY CHUXEHMIO pacxona BoAbl. [M0N0XUTENbHBIN TPeHa, NPM3eMHON TemMnepaTypsbl Bo3ayxa B 1970-
2016 rr. coctasun 0,48 °C/10 neT c ypoBHEM CTaTUCTMYECKOW HaaexHocTn 6onee 99,99 %.

AHanu3 BHYTPUrogoBOro pacnpeneneHns CpeaHeEMECSHYHbIX PacXOA0B BOAbl P. YilakoBka Ha nocty r. Mp-
kyTck B 2000-2016 rr. no cpaBHeHuio ¢ pacnpenenernem B 1938-1955 rr. nokazan CHUXeHUe PacxoaoB C
anpensi no Hos6pb. Hanbonee BbipaXkeHHOE Mo aBCONOTHOMY 3HAYEHUIO CHUXEHNe pacxoaos B 2000-2016 rr.
Habnoanock B MOHE 1 1tone, nocturano 3,92 u 5,57 mM3/c COOTBETCTBEHHO U MOTII0 ObITh CBA3AHO C U3BATUEM
BOJ1, HA OPOCUTESIbHbIE HYXAbI

KnioueBble csioBa: peka YilakoBka; pacxo BoAbl; BHYTPUIrOAOBOE pacrnpeneieHne CToka; peka-aHaaor; CTOKOGopMUpyio-
wme paktopsl; gaHHbie peaHamda NCEP/NCAR; nameHeHve kiumara; Temrnepartypa Bo34yxa; 0Caaku; TPeH

The purpose of the study is to identify current trends in the discharge parameters of the Ushakovka River and
several draining climate factors, such as precipitation and air temperature.

By analysis of hydrometric network data, the negative linear trends in the average annual runoff values of the
Ushakovka River with a level of statistical certainty of about 90 % was assessed, that amounted to minus 0,095
and minus 0,153 m?®/s per decade at the stations of the village of Dobrolet and Irkutsk City, respectively. Signif-
icant changes in the water discharge of the Ushakovka River were established, that expressed in a decrease in
average annual runoff from 1938 to 2016 by 31 and 24 % at the stations of the village of Dobrolet and Irkutsk City,
respectively.

By the use of NCEP/NCAR (The National Centers for Environmental Prediction / The National Center for
Atmospheric Research) reanalysis data, it was showed that precipitation, determining the incoming part of the
water balance of the river catchment, did not undergo noticeably changes from 1948 to 2016, and statistically
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significant trends in precipitation were not observed in this period. The increase in the expenditure part of the
water balance could be affected by the growth of surface air temperature within the catchment area of the river,
which was observed from 1970 to 2016 and leaded to an increase in potential evaporation and a corresponding
reduction in water runoff. The positive trend of surface air temperature in 1970-2016 was 0,48 °C per decade
with a level of statistical certainty of more than 99.99 %.

Analysis of the intra-annual distribution of the average monthly water discharge of the Ushakovka River at
Irkutsk City station in 2000-2016 compared with the distribution in 1938-1955 showed a runoff decrease from
April to November. The most noticeable reduction in absolute runoff value in 2000-2016 observed in June and
July, reached 3,92 and 5.57 m3/s, respectively, and could be associated with water withdrawal for irrigation pur-
poses

Key words: Ushakovka River; water discharge; annual distribution of runoff; analogue river; drainage factors; NCEP / NCAR
reanalysis data; climate change; air temperature; precipitation; trend

BBe,qume. Cpenoun BOOOOXPaHHbIX MEPONPU-  BOAOTOKA, MPUBOOUT K HAPYLUEHMIO NyTEen Mu-
ATUIA BaXHOE MECTO 3aHumaeT npobnema rpaumm pbid 1 K TpaHchopmauum pycna [3].
oxpaHbl Manblx pek. B HacTosee Bpems Ha po- B XVIII-XIX cTonetuax p. YwakoBka B npe-
He BO3pacTaloLlell aHTPONOreHHOW Harpy3km u  aenaxr. Vipkytck sensanace 60s1ee MHOroBOAHOM.
M3MEHEHUS KNiMaTta BO BCeM Mmpe HabnogaeT-  CornacHO apxXvBHbIM AaHHbIM, pP. YLLIaKoBKa
cs gerpagaums u oTMUpaHne MalbiXx BOOOTOKOB.  Oblsla Cya0XOO4HOW Kak MUHVMMYM OO CepeanHbl
Manble peku, gBngsCb HavanbHbiMM 3BeHbAMU  XIX B. [7]. B nnaHe 1892 r. wumpuHa pycna B 4ep-
rnaporpadudeckon cetn, dopmmpyrlowmmm 60-  Te . Mipkytck coctasnsna 80...100 m, ceiiyac
Nlee KpyrnHble BOOOTOKN, Haubonee oCTpo pea-  wmpuHa pycna He npesbiwaet 20 m [3]. Cuty-
TMPYIOT KaK Ha HENMOCPEACTBEHHbIE UBMEHEHUS  auusa ycyryonsaeTcs BO3MOXHbIM HeraTVBHbIM
pexunma CToka B pycnax, Tak n TpaHcopMaLmio  BAUSIHUEM COBPEMEHHbIX M3MEHEHUA CTOKO-
YCNOBU HAKOMIEHMS M Pacxo4oBaHua Bnarm B GOPMUPYIOLWLNX KaMMaTundeckmux ¢daktopos. B
OacceiiHe [8]. 3TOW CBSA3W LieJ1bI0 MCCIe40BaHWs ABNSIETCA U3-
Ob6bekToM  UCCrenoBaHus ABNAETCA  Y4eHUEe COBPEMEHHbIX TeHOEHUWUIA U3MEHEHUs
p. YwakoBka, UCNbITbiBAOWAsA CYLWECTBEHHYIO  XapakTEPMUCTUK CTOKa p. YwakoBKa 1 psga BAn-
aHTPOMOreHHYID Harpysky. Mccneoyemblin BO-  SIOLLMX HA PEYHOM CTOK KIMMaTUyeckmnx pakTo-
OOTOK SIB/ISETCS NpaBbiM MNPUTOKOM pP. AHrapa  poB, TakKMx Kak OCaZKu 1 TeMnepaTtypa Bo3gyxa.
Ha tore VipkyTtckon obnacTtu. nmHa p. YwakoB- Marepuanbl n metoabl nccriegoBaHus. B
Ka coCTaBnsieT NpUbAN3nTENbHO 77 KM, U3 KO-  paMKaxX WCCNedoBaHWUs OJ11 U3Y4EeHUsi coBpe-
TopbiX 10,5 KM B HUXHEM TEYEHUN HAXOOATCH  MEHHbIX TEHOEHUWA W3MEHEHUs CTOoKa pPeku
B npepenax r. Mpkytck [4; 5]. Ha p. YwakoBka MCNO/b30BaHbl AJaHHblE CTaLMOHAPHOW ruapo-
KpomMme . MMpkyTCK HaxoasTCcs HaCeNeHHbIe MyH-  MEeTPUYECKOM CeTU O CPEeAHErofoBbIX pPacxo-
KTbl (OT nctoka K yctbto): fopsumne Knouum, Jo- hax Boapl p. YwakoBka Ha nocTty . MpkyTck 3a
Oponer, NonmeaHuxa, Kykiua, XyaskoBo, Mneo- 1938-1947, 1949-1955 1 1989-2016 rr. n nocty
Bapuxa, psaa cagoBoacTtB [7]. XossancTtBeHHoe — noc. Jobponet 3a 1954-1990 n 2003-2016 rr.
MCMonb30BaHue p. YilakoBka BeAETCS C NepBbIX [nsa ycTpaHeHWs nponyckoB U BOCCTa-
neT ocHoBaHus VpkyTckoro ocTtpora B 1661 . HOBJIEHUSI PSOOB OAHHbIX O CpPeaoHerogoBbiX
[1; 2; 6]. B . MpkyTck Ha Beperax peku pacno-  pacxofax 3a Becb nepuwopn 1938-2016 rr. Ha
naraloTcs npeanpusiTma 1 poiHkn. PasmeleHne  o6oux nNocTtax MCMonAbL30BaH METOA rMaposio-
B Hayane MnpoLwIoro Beka PEMEC/IEHHbIX Ma-  IMYyeckon aHanorum. B kayectBe pekun-aHanora
CTEPCKUX U OPYrux NpoM3BOACTBEHHbIX Npen-  ans p. YwakoBka Ha nocTty I MPKYTCK BbICTY-
npUATUA B NpnOpeXXHOI Nosioce NPUBENO K 3a- nun noct B noc. JobponeTt Ha JaHHOM BOOOT-
rPSI3HEHMIO 1 3aMyCOpPUBaHUIO TeppuTopuin. B oke n HaobopoT. Ha3zBaHHbIE NOCTbI UMEIOT psA,
npeaenax 7 KM oT YCTbsl peku naHawadT noiMbl  COBMECTHbIX HabnoaeHunn 3a 1989-1990 rr. un
NMOABEPrcs CUNbHOMY aHTPOMOreHHoMmy Bo3-  2005-2016 rr., cocTtasnsiowmin 14 net, obnapa-
OENCTBMIO: Npon3BeneHa OTCbINKa MNOMMEHHbIX 10T CXO4CTBOM YCJI0BUIN (POPMUPOBAHUS CTOKA,
TEPPUTOPUIA, BOLOOXPAHHAs 30Ha 3arpsi3HEHa  MMEIOT pa3mMepbl BOAOCOOPHbLIX BacceliHOB oA-
CTPOUTENIbHBIMU U ObITOBLIMU OTXOA4AMU, YTO  HOro nopsiaka: 322 kM2 — Ha NOCTy noc. 4obpo-
CYLLECTBEHHO BNNSAET Ha eCTECTBEHHbIA pexnuM  neTt n 829 km? — Ha nocTty . MIpKyTck, a Takxe
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OYeHb TECHYIO CBAA3b MEXY CpeaHeroaoBbiMU
pacxogamMn Ha AaHHbIXx noctax (puc. 1). Ons
BOCCTaHOBEHMS MHDOPMALMN O CPeaHEerono-
BblX pacxogax B 1948 r. Ha 06oumx nocTax B Ka-
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Puc. 1. CBsi3b CpeaHEeroaoBbIX PacxoAoB BOAbI P. YiLakoBKuU HA rnocTax roc. Jobponet v r. Vipkytck /
Fig. 1. Relationship of the average annual water flow of the Ushakovka River at the stations of the village
of Dobrolet and Irkutsk City

Ons n3ydyeHns COBPEMEHHbIX TeHAEHUWNA,
BINSIOLLMX HA CTOK KIIMMaTU4YeCcknx pakTopoB B
npenenax 6acceriHa p. YwakoBka, MCNonb30Ba-
Ha nHdopmaumsa 06 ocagkax 1 NPU3EMHON TEM-
nepartype Bo3gyxa rno gaHHoim peaHanmaa NCEP/
NCAR (The National Centers for Environmental
Prediction / The National Center for Atmospheric
Research) [10] 3a 1948-2016 rr.

PeaynbTatsl nccaenoBaHus n nx obcyxae-
Hue. AnamHoronetHeronepuona 1938...2016rr.
nosnyyeHsl psabl (6e3 NponyckoB) CpPeaHero-
[OBbIX pacxonoB BOAbl P. YwakoBka Ha nocrax
noc. Jobponet u r. MpkyTCK 1 NpoaHannu3npo-
BaHbl COBPEMEHHbIE TEHAEHLMN NX NSMEHEHUIA.
YcTaHOBMIEHO Hanuyne oTpunuaTesibHbIX NNHen-
HbIX TPEeHOO0B U3MeHeHUda cpeaHerogoBbiX pac-
X040B p. YwWwakoBka, kotopble coctasunu -0,095
Ha nocTty noc. Jobponet u -0,153 (m*/c)/10 net
Ha nocTy . pkyTck (puc. 2), 4HTo COOTBETCTBYET
CHWXEHUIO CPeaHErofoBbIX PACXOA0B 3a Nepu-
on, nccneposanma (1938-2016) Ha 31 n 24 %
Ha nocTax noc. [lobponeT n r. MpkyTCcK COOT-
BeTCTBEHHO. OueHKa 3HAYMMOCTN BbISIBJIEHHbIX
TPEeHO0B U3SMEeHEHUA PacxogoB BOAbl HA MOCTaxX
noc. lobponet un r. pkytck ¢ npvmeHeHnem
F-kputepusa n p-yposHsa [9] nokasana ypoBeHb
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cTatnctuyeckor HagexHoctn 91 1 90 % cooT-
BETCTBEHHO.

Takxe npoaHann3npoBaHbl MHOrOJIETHUE
paOobl OCagKOB M MPU3EMHON TemnepaTypbl
Bo3ayxa no gaHHbiM peaHann3da NCEP/NCAR
3a 1948-2016 rr. B npenenax Bogocbopa p.
YwakoBka M OUEHEeHbl UX COBPEMEHHble TeH-
neHumn (puc. 3). B 1948-1970 rr. B npegenax
paccmaTtpuBaemMoro 6GacceriHa HabGnopancs
oTpuuaTenbHbIN TPEHA TEMNEpPaTypPbl, KOTOPbIN
cocTtaBun -0,8 °C/10 net. B 6onee nos3gHuii ne-
pvion (1971-2016) TpeHa, TemnepaTypbl BO3Oy-
xa aBaanca nonoxutensHeiM (0,48 ‘C/10 ner).
YpOBEHb CTAaTUCTUYECKOWN HAOEXHOCTN TPEHAOB
Temnepartypbl coctaBun 6onee 99 % B 1948-
1970 rr. n 6onee 99,99 % B 1971-2016 rr. Mpwn
9TOM M3BECTHO, 4YTO BMECTE C POCTOM Temmne-
paTypbl OOMMKHO MPOUCXOOUTb U yBennyeHue
3aBUCSLLEN OT Hee BEJINYMHBbI UCMAaPSIEMOCTH,
T. €. NOTEeHUMa/IbHO BO3MOXHOIro, He NIMMUTU-
pyemMoro 3anacamu BoApl UICMapeHns B AaHHOM
MeCTHOCTW. Takum 06pas3oMm, NPoUCXoguT Co-
KpalleHne NpUxXoAHOW YacTu BogHoro 6GanaH-
ca wusydyaemoro Bopocbopa. CraTuctmyecku
3HAYMMbIX TPEHOOB N3MEHEHUsI TOA0BbIX CYMM
ocankoB B 1948-2016 rr. He BbISIBNIEHO.
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Puc. 2. MexronoBasi u3MeH4YMBOCTb CPEAHEro0BbIX PACX0A0B BOAbI P. YiLakoBka Ha rnoctax rnoc. [jobponert v r. VipkyTck
u TPeHabl nx nuameHenns / Fig. 2. Interannual variability of the average annual water discharge of the Ushakovka River at the
stations of the village of Dobrolet and Irkutsk City and the trends in their change
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Puc. 3. MHOronetHsisi N3MeH4YMBOCTb FOLOBbIX CYMM OCaZIkOB U CPEeAHEeroA0BbIX 3HaAYEHWI MPU3EMHON TeMneparypbl
BO34yxa B nipeaesiax sogocbopa p. Ywakoska / Fig. 3. Long-term variability of annual precipitation amount and average
annual surface air temperature within the catchment of the Ushakovka River

AHanmM3 BHYTPUrofoBOro pacnpeneseHns
CpefHEMECSHYHbIX pacxo4oB Boabl p. Ywa-
KOBKM Ha 3amblikalowem nocty r. MpkyTck B
1938-1955 rr. Mo cpaBHeHUIO C pacnpenene-
Hnem B 2000-2016 rr. nokasan CyLLeCTBEHHbIE
M3MEHEHUS, 3aKk/OYalOWMECH B CHUXEHUU
pacxonoB ¢ anpens no Hosbpb (puc. 4). Hau-
6onee BbipaeHHoOe No abCoNOTHOMY 3Haye-
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HUIO CHMXEHUe pacxonos B 2000-2016 rr. Ha-
oniogaetcs B UioHe 1 nione n gocturaet 3,92
n 5,57 m3*/c cooTBeTcTBEHHO. Ha ¢poHe Hecy-
LeCTBEHHOro nM3amMmeHeHma B pacnpeaeneHnn
0CaakOB B YKa3aHHble Mepuoabl CHUXeHune
pacxonoB B MIONIE U NIOHE BO3MOXHO CBA3aHO
C N3bATUEM BOAbI HA OPOLUEHME, Caa0BOOIro-
POAHUNYECKNE HYXIbI.
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Puc. 4. BHyTpurogoBoe pacripeaesneHune ctoka p. YiuakoBka Ha nocty r. ipkytck B 1938-1955 n 2000-2016 rr. /
Fig. 4. Intra-annual distribution of runoff Ushakovka River at the station of Irkutsk City in 1938-1955 and 2000-2016

3aknoueHne. B xone npoBeneHHOro uc-
CNefoBaHUA BbIBJIEHbl CYLLLECTBEHHble CO-
BPEMEHHbIE N3MEHEeHUs CToka p. YLakoBKa,
BblpaXxatolmMecs B CHUXEHUU CpeaHerofoBbiX
pacxonos 3a 1938-2016 rr. Ha 31 1 24 % Ha no-
cTax noc. lobponet nr. pkyTCK COOTBETCTBEH-
HO. AHanM3 BHYTPUIOOOBOrO pacrpeneneHus
cpedHeMecs4HbIX Pacxod0B BOAbl P. YLIAKOBKM
Ha nocTy . MipkyTtck B 2000-2016 rr. no cpaBHe-
HUO ¢ pacnpeneneHnem B 1938-1955 rr. noka-
3a CHMXEeHWe pPacxofoB C anpens rno Hos6psb.
Hanbonee BblpaxeHHoe No abCcoIOTHOMY 3Ha-
YyeHuto cHmxeHune pacxogos B 2000-2016 rr. Ha-
On00aeTCcs B UIOHE U MIOJ1IE U MOXET ObITb CBSI-
3aHO C U3bATUEM BOJ, HA OPOCUTESbHbIE HYX/bI.

Moka3aHo, 4YTO OCafku, onpeaensioume
NPUX04HYI0 YacTb BoAHOro 6anaHca Bogocbopa
PEeKN He npeTepnenn CyLleCTBEHHbIX N3MeHe-
HUI 3a 1948-2016 rr. Ha yBenuyeHne pacxopn-

Cnucok nuteparypbl

HOW YacTn H6anaHca Mor NoBANATL POCT NPU3EM-
HOM Temnepartypbl BO34yxa, OTMeYalowminca B
1970-2016 rr. u BeoyLLMIA K POCTY UCMAPAEMOCTH,
T. €. NOTEHUMANbHO BO3MOXHOIO UCNapeHns.

K yBenuyeHuio pacxogHom 4yactn BOOHOIo
6anaHca W, cneaoBaTeNibHO, CHUMXEHUID CTOoKa
BOAbl, TAKXE MOXET BECTU MHTEHCMBHAS X035~
CTBEHHas OesATENLHOCTL B Npeaesiax Bogocoop-
Horo 6acceliHa p. Ywakoska 6e3 cobntoaeHus
aKonornyeckmx TpedbosaHuin. YMeHbLLIeHNe pac-
XOOO0B BOAbl MOXET HabnoaaTbCs BCNEACTBUE
ocyleHust TopdsiHbix 6010T A1 UICNOJIb30BaHMS
TEPPUTOPUIA NMOA Caa0BOOrOPOAHUYECKMNE HYX-
Obl, 6ECKOHTPOJIBHOM OTKayke MOA3EMHbIX BOS,
MMEIOLLMX FrMaPaBNNYecKyto CBs3b C pekon. UH-
TEHCUBHbIE BbIpYyOKMN NECOB Ha TEPPUTOPUN BO-
pocbopa p. YwakoBka MOryT NpUBOANTb K YXy[-
LUEHMIO UHPUNBTPALMOHHOM CNOCOOHOCTU NOYB
1 BUOOU3MEHEHUNIO BOAHOro 6anaHca u T. 4.
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