W3t = 3R
MOUNTAIN RESEARCH

XEHS: 1008 —2786 — (2024)3 -320 - 14
DOI:10. 16089/]. cnki. 1008 —2786. 000826

51 AR ARBERTE, B, AR RS, B E. 2T ERAS-Land $diE (9 1961—2020 4R35 Sy Rrffe l s DX ASARAFAE T ] 1L3ti=A4l, 2024,

42(3): 320 -333.

HOU Xiaojing, DUAN Keqin, SHI Peihong, CHEN Rong, DOU Mingyu. Temperature change in the Himalayas from 1961 to 2020 based on ERAS5-Land

data [ J]. Mountain Research, 2024, 42(3) . 320 -333.

H F ERA5-Land ##E#Y 1961—2020 £
E DR LR SIE LR

ER® &8 EEE K R INE

(BlepqImyeag s R SRz be , 7442 710119)

B OE: E DR X GRS R ER R A U

H TR i RO AR IBOME L K, B A BTN B SRR L XX

PRASACIIINRIFA TSI o AWFTEEE T 70 B3R ERAS-Land $dli, 047 1961—2020 4F- 5 S 4ir A 1 M X il v 2 28
PR, PG A2 S RUHE L DX T8 I . 252381 (1) 1961—2020 45 S A LR (A LL 0. 13 °C/10a ) A<
TR (B 1990 4R J5 FHELEE AR B E 1 K2 0.20 °C/10a, LIBKA TR FOh 3% . (2) 25 (8] b, JbHim TRk,
RETHRR T B, THE S EFE T 0 CHRL BT 100 m, H 0 CAERLEFRT 257 8, R ETH & Tk
161 m, iAFZTHRL 70 mo (3) 5 SA0HE X R T B AR AT AR R AR RS AL, R BT A XA T 1
#4000 ~ 5500 m 4L, T P4 B Tl I F X3 T $4 3000 ~4000 m b 1961—2020 455 Eh4ir A L ey i 443t DX R 5 T
FRRH D, S B0l 2 S 1 4 PR AT A2 110 3t 2 W AR B 8 S 434, T8 i =Gl T g — S IR R B AR — i — 5 T e i
B S5t A ik 2 g PR SR T 8 P M D o e A o L o A Xl P B 253 95 28 WL A R T RO X

PR T 3 SR P BRITE [P R84 Hh A SR

KGRI H R L5 AL AL s ERAS -Land ;0 °C AR 2R s A O A2 2

FESES: K03 XHEitRER: A

H IR LUK T A, X A AR A HE R
TZH DX VK T A 2 B 2 ] A Y 0 A7 r 3 R
TTAE AR 2 KM B A A TR, B2 TR E E IR K
IR . R R, B A L X R
SRARAE 5| 2 vk ARV f ok 9 e, 287 5 | kA
W UK A TSR AR KH 4 P E RS
HIRE L G U S R A A R
FRERAR IR 5 F & DR R A e A
BB E AL o

B IR L X A AL T EIR AT 20 it
0 E DRI P ALFRAE R LL 0. 16 °C/10a Y HR

This, DAAZEAR R B o 8 2, B I IR 2 0R
A3 ETR2.8 C 1 CHI2 T L[ 1980 4E LK,
B IR L R T 25 S I VAR A v e T
WRE R T 40 AR DR L P B b o
PIRIRLL0.56 C/10a B3R 8 3 T+, & T i
5 ST T R T R T L R G e A
N, 4 0.38 C/10a 71 5 JRUR AR S
VIR R S R 25 SR A ], 55 i A 1 P 3 % v g
e IR THE PR TR AR " . R, A ST
R Bt 22 U4 TR L P AR 2R XUAT D % B
THREIEAR B R4y Xl R R g e

1575 B BA ( Received date) : 2023-07-06; 28] H 3] ( Accepted date ) :2024-06-24

E £ 171 B ( Foundation item) ; [E 5 H k#2545 (42371137) , [ National Natural Science Foundation of China (42371137) ]

YE& 8 /v (Biography) : IR (1998 - ) 2o, INZR T B N WL RF 8 A, 2058 05 1) KB 5 B4R K% . [ HOU Xiaojing (1998 - ), female,
born in Qingdao, Shandong province, M. Sc. candidate, research on climate change and natural disasters] E-mail ; houxj@ snnu. edu. cn

* BIAEZE ( Corresponding author) . Bt 7a ) (1970 - ), 5B, 1+, ##%, T EH T I H . £ BK28 1k, [ DUAN Keqin (1970 - ), male, Ph.D. ,

professor, research on global change] E-mail ; kqduan@ snnu. edu. cn



Vol.42, No.3

JET ERAS-Land %4 59 1961—2020 4535 B4 7k L 3 X AR A8 AL BT 321

B SRR L XA AR R R R . T
FEFRIAT T R L X TR R R T
3K, Fre i AR AR LA 4000 ~ 5000 m {4k Bl
AR AR, AL HELE R R T g, X5 w2 ik
Jeli) PP IR R AN . BRUA L IREZRAb, i
WML 52 T/ DR R S 05t KR S 4
A A AR A2 A2 220 P2 R, AS [ AR
AR FEATLTRIAS [ , XA ) i XA AR 1 A2 e ) 52 )
FEREALA 2257, A T4 v RS B s i bk, 7/
VS B S A3t v T R A 1 IR S L

X S AL A Lt DXL AR A LI 5 23 B, A
PRINRA L PT35I AN S o AT 5 32
FLAE P T E R LY SR R e = X L R
ARAEH AR U, 5 S RHE L BE O EL &
TE AR HB DX A5 20, T 5 T 2R P ) 800 22 D WL
S OR300 R T A IX
AT OLNHA L, HBARE 0 CAFR R ALY
WF9E. MeAh, ST T BT AT ORAR R, i i) )
B, WP TE A RANBE S M Gl AL AL ) e B sl 25

AR FH BB i 40 B % ERAS-Land %4fs , >R H
KU AEA L Mann-Kendall 28722656 | v LG4 (%
¢ K5 A T, PHE LA =AM (1) 1961—2020
AR SRR L R N 2 AR AL, e R AR
9 T 0 AR F AR, S 1 AT AR RO T AL R 7
(2)0 °C S5tk 2k g B JE AR AL g 1 A0t X IR AR AL Y
HEAE IR Z —, BE T UKOK A AZ K A i
1961—2020 4R35 R AE L O °C S5 26 B S dn ]
ARAGR 7 (3) B Eh SR L T A DX AR 5 A o] 7
b, SR Z WA fF 26 FR 7 SETFRLL M
E T NITNA R v TR G D SRR E RS
Ak, AT LA 2 55 9 g A R 7 SR 14 B 45 ) i 2 3
FrEE e o

1 WF5EIX AL

B LR LA T e e R R 2%, PU AR v KR
PR /R CURRIE | AR 2 HE A0 VLK 45 25 A 2
FLIEE, 42K 2400 km, B 5T 200 ~ 350 km'™* &
IR BT TR R A7)

B SR 1L AR B T 52 i IV Y I 2 KUY
RENR DY B 3 A2 VY X ()52 ), A B e EL AR P R B
SRR . ARPE R 22 5 DL L R4 A K
SRR =B (1) P B ARG R B

U RS JR 5 (2) Hh Be: NANATIR Je I 22 4 55
I H 5 (3) ARB: NBZEHT H % pg it L FL0E

2 RSk

2.1 i

AR LI 8 AT 5 e e e SR H (R
4(V3.0) (https://data. cma. en) , ZF0IE & %
il , IS HA 22 AL KRR BT AR 6
SUOLINES A (2 1), DESS Uk P20 B 55 BB 1 W]
FEMES

ERAS-Land %458 J2& 1 B v 30 K < Bl o0
(ECMWF ) & A5 1Y v 73 #F 28046 5 Chitps://eds.
climate. copernicus. eu) , %7 - e E ERAS B %
ARHBH TR 23 (0 Atk E A A B — AR 2 B Bl L i
Bl i By 1950 48 2 4, 25 (] 43 A 0. 1° x
0. 1°, I 73 BEe Ry iB H o A SCEEHL ERAS-Land 5
P i) AN S B4, 0B 1961—2020 4E 5 T i ffE
L A8 TR S P RFALE B TR PR MR 28 2 ) S DR 3R
2.2 FHik

T e R ISR AR SR P 0 i B i (B 2] <

Rl EDRELSKRIH R

Tab.1 Meteorological station site description of the Himalayas

R AR S HifE T4k/m i Bt PR/ C Sl 2/ (C/10a)
BRIA 85.97°F 28.18°N 3810 1973—2018 4 3.84 0.23**

2 81.25°F 30.28°N 3900 1973—2018 4E 3.90 0.40**
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o 92.47°E 28.42°N 3860 1973—2018 4F 5.59 0.20**

HEAR 91.95°E 27.98°N 4280 1973—2018 4F 0.18 0.40**

P 94.22°F 29.22°N 2950 2000—2018 4F 9.03 0.62%*
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Temperature Change in the Himalayas from 1961
to 2020 Based on ERAS-Land Data

HOU Xiaojing, DUAN Keqin“ , SHI Peihong, CHEN Rong, DOU Mingyu
(School of Geography and Tourism, Shaanxi Normal University, Xi’ an 710119, China )

Abstract; The Himalayas is sensitive to global climate change. Poor traffic accessibility in the Himalayas with
unavailability in long-term field meteorological record in the region led to inadequacy in the scientific understanding
of local climate change.

Based on high-resolution ERAS5-Land data, this study examined its applicability in the Himalayas and analyzed
temp-spatial variation of local temperature from 1961 to 2020.

(1) From 1961 to 2020, the overall temperature in the Himalayas increased at a rate of 0. 13 °C/10a, since
1990, the warming rate had increased significantly to 0. 20 °C/10a, with the most significant warming in autumn
and winter.

(2) Spatially, the temperature rise on the northern slope of the Himalayas was higher than that on the
southern slope, and the temperature rise in the eastern section of the Himalayas was faster than that in the western
section. Warming caused the annual average 0 °C isotherm to rise by 100 m. The seasonal fluctuation of the 0 °C
isotherm was distinct, with an increase of up to 161 m in autumn but only 70 m in spring.

(3) The vertical variation of temperature in the Himalayas was elevation-dependent, with the peak warming
area in the middle and eastern sections arranged at an altitude of 4000 to 5500 m, while the peak warming area in
the western section at an altitude of 3000 to 4000 m.

(4) From 1961 to 2020, the rapid reduction of snow cover area at the high-altitude sites in the Himalayas led
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to a decrease in surface albedo and an increase in surface absorption of solar radiation, forming a positive feedback
process of temperature increasing — albedo decreasing — temperature further increasing, which was an important
reason for the significant warming at high-altitudes.

A comprehensive understanding of the temporal and spatial evolution of temperature in the high-altitude

Himalayas is conducive to dealing with environmental problems caused by global warming and policy making.

Key words: Himalayas; temperature changes; ERAS5-Land; 0 °C isotherm; elevation-dependent warming
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