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3ameHnTb Ha KapTUHKU U3 A0KNaAaoB Pocrnapomera

In terms of air temperature, not precipitation
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M3MEHEHMH K/IMMaTa (a) Snow cover extent anomaly (10°km?) = ﬁfﬁ?éfuffﬂiﬁiﬁ(ocy (c) Annual discharge anomaly (km’yr)
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Llenun nccneposaHus

1. OUueHUTb U3MEeHEeHNA XapaKTePUCTUK CTOKA peK
BoctoyHon Cnbumnpm Ha ocHoBE MHOroseTHMX AaHHbIX co 110
NOCTOB:

* CTOK Nno mecAauam
* CTOK no rogam

* MaKCMManbHbIN CYTOYHbIN pacxos,

* MMHMMaNbHbBIN CYTOYHbIN Pacxon

2. BbiABUTb 3aKOHOMEPHOCTU U3SMEHEHUN N COOTHECTU UX C
XapaKTepuctmkamm soaocbopos, B Tom ynucne c gonemn MMIT



Methods: trend estimation and data analysis

 Evaluation of monotonic trends with Mann—Kendall and Spearman
rank correlation tests at p < 0.05.

e |If a serial correlation coefficient r < 0.20, the trend is considered
reliable. In the case of r>0.20, the “trend-free pre-whitening”
procedure was carried out. “Whitened” time series were repeatedly
tested with a Mann—Kendall nonparametric test.

 The Pettitt test (Pettitt, 1979) was applied to look for the presence of a
change point in time series at p < 0.05.

* Trend values were estimated with the Theil-Sen estimator (Sen, 1968).

e Data sources: Roshydromet, HydroATLAS (Lehner et al., 2019)



Ob6beKTbl UCCneaoBaHUA Ty

70°N

110 nocToB B baccenHax pek JleHbl, OneHbKa,
AHabapa, AHbl U UHAUTUPKK
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U3meHeHUua rogoBOro CToKa

* Ha 88 nocTax 3HaUYMMbIX TPEHAOB HET .l &

* Ha 15 nocrtax NonoXxuTtenbHble TPEHAbI

C MeanaHHol sennumHom +9.3%/10
net, change point — 1998 (1988-2012)

* Ha 8 nocTax OTPULATENbHbIE TPEHAbI C |
MeanaHHOW BenndunHowm -8.2%/10neTt, "
change point — 2010 (1998-2012) E
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OTtanvaloTca 1 Yem-1o baccemHbl peK € NONOXKUTENbHbIMU U

TpUuaTeNIbHbIMU TPEHA OBOro CTOKa?
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Kak npaBuno, 6accemHbl pek c oTpULATE/IbHbIMU TPEHAAMU FrO40BOTO CTOKA
b6osiee 3anecéHHble u ¢ meHbwen aonen MMI



OTAanyalorca 1M 4yem-10

OaccenHbl peK C NONOXKUTENbHbIMU U
OBOrO CTOKa?

oTpuLlaTeZIbHbIMU TPeHAaMU ro

TemnepaTtypa Bo3ayxa, C Ocaakun, mm/roq
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KaK npaBusio, baccerHbl peK c oTpuuaTebHbIMU TPEHOAMW rO40BOro CTOKa
nmetoT 6osiee BbICOKYIO TemnepaTypy Bo3ayxa, a No KOAM4YecTBYy 0CafKoB He
OT/INYaIOTCA



U3meHeHUAa CTOKa No mecAallam UMEloT Ce30HHOCTDb

KonnyectBo NOCTOB C oTpunuaTesibHbiMN, NONOKUTE/NTBHBIMUA
TpeHaAaMW, oTcyTcrsuem TpeHa0B8 U OTCYTCTBUEM CTOKA MO MeCALUaM
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e Ha 64 nocTtax 3Ha4YMMbIX USMEHEeHUU HeT

* Ha 44 nocTtax CTOK pacteT, meaAMaHa Be/IMYnNH
TpeHaa +14.6%/10 nert, change point — 2001

N3meHeHUA B CTOKe 3a OKTABPDb

* Ha ABYX NnOCTax CTOK YyMeHblUaeTcA
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BennynHa 3HaYMMbIX NONOXKUTENbHbIX TpeHaAoB U

coorTsercreyrouiee Roanviecrso rnocros
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BennymnHa 3HaYUMbIX OoTpULUaTeJ/iIbHbLIX TPEHAOB U

coorTsercreyrouiee Roanviecrso rnocros
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BennumHbl HE3HAYUMDbIX TPEHAO0B U COOTBETCTBYIOLLEee

KO/IN4EeCTBO NMOCTOB
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Cascading changes inh annua

streamflow, 1978-2021
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Cascading changes in maximum

g 70°N

discharges, 1978-2021

trend magnitude, %/10 years
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§ 70°N

Cascading changes in minimum .

discharges, 1978-2021
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BbiBOAbI

3a nepuoa 1978-2021 ro,u,OBo CTOK pekK BOCTO4HOA C6mpm OTHOCMTENbHO
CTabuneH — 3Haunmble TpeHAbl OTCYTCTBYIOT Ha 88 noctax 3 110.

15 NocTOB C NONOXKUTE/IbHbIMU TPEeHAaMU (MeamnaHHaa BennumHa +9.3%/10ner,
TOuYKa nepernba 1998):

* PACNONOXEHbI B LLEHTPA/IbHON, CEBEPHOMN N CEBEPO-BOCTOYHOM YaCTM PETMOHA
e lona MMTI1 6onee 90%
* CpegHerogoBas Temnepartypa Bosayxa -9°C 1 HUXKe

8 NocToB C oTpULaTeNbHbIMU TPeHAaMU (MeanaHHana BennumnHa -8.2%/10ner,
TO4YKa nepernba 2010):

 PacnonoXeHbl Ha 3anaje u toro-3anaje PermoHa
e Nona MMI Huxke 80%
 CpegHerogoBas TemnepaTypa Bo3ayxa mexkay -4 n -8°C

CToK no mecsaiuam pactet Ha 23-45 noctax ¢ ceHTA6pb NO man n ctabuneH netom

Bosblle NONOKUTENbHbIX TPEHA0B OOHAPYKEHO B HU30BbAX KPYMHbIX PEK
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