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Table 2 The trends of air temperature in Tianshan Mountains during

1961-2015
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A IR TE 0.05 F10.01 7K B i,

MZS A SRR SR, B K Ll XA 3 25
50 a Hr LTI 3 RFR 0 DX T IR i E AR 0~
0.04°C/aZ [H] . A HRA> X IR I A R, 3
B A AR R L P PG SR X A AR TR
e 0 (TS ), T il 3 323K 3 0.06~0.1C/a, T &
& B 7 MK THE SR A A TN, [FRT,
TE R L H P 8 1 ey 8 Xk At A R A A oA L I

K#j-0.02~-0.05°C/a,,

KA T 0 B4 PR Ry b T B FR A
WS TR BV A T e T ARG . R o DX AR e
AL ERIEAR B (., R AR — AR BB I s (&
W) o 1500 m AT ¥ X3 A 4 34 < e s
TE 8~10°C /AT, 1T [ 20 THE22 80 4FAX M LK FHIR
W, 221 2], 4FF R E &Mt 10°C,
2 X A TR, B AL 2% . 1 500~
3 000 m 2 [1] X3 1) 4F - 4 SR AE 2~4°C A A, [
R 2530 a THEBE T ., 2] 21 {1220 435S
IRE 25T 4°C, M3 000 m DL F XA 4E -1
SIRAE-2°CAE A AR, 5 20 tiE22 80 4FAR LIk
THR S, 2] 21 22 9] C 42K 0°C. 3 000 m
T LA DX R i oKk R ARSI, S
2 DX 3 11 ] 25 K TR A o DX 3, An SR % X
ARSI AR B 0°C B 23 s vk 1 AR 5 A9 T
Fl o v YRR A DX ) IR 23 % LU DX KRR
TR R B R, T E R X X
SR AR M
2.2 PEKEBALRHE

KU X Z AR (% K i 7E 280 mm A2 47, T
50 a kAL AR b B R e, 3N 2 24 4 0.13
mm/a, (AR RE (£3), 5248 THELILEE R
(3 GG FEM, 125 50 ZAER I X AY M
AEACRRAE R TR IR . AR T A SRR
A AR R 72 1 T R A B AR DU R K 2 g
BEA/(HE3) . TR INE RN 0.42 mm/a,
JEi I 0.01 AKF T 1 A MR I (2 3) , BKZEIG
R A 0.24 mm/a(P<0.1) . HZHIE 2 1) [F K &
W2, WX P27 (K AR Rk a3 (A g
BT 0.1 7K1 2 E ARG 50, 5 73 ol 4
AR (R3) . ZZEMBER KX X
2N AT B AE 90 mm A2 47 (3R 3).
2 I 2 (R oK LA, ) R 2 02 DL 2
Rk, BIRESSh 3,  Z R LIRS KR KO 3=

B IK 23 R ZRAR RS s, Kl AR BB K 2
B finka R, BN ZETE 0~1.5 mm/a 2 7], T K 1L 75
TR K S D R B B R/ A -2~-6 mm/a
ZIa] o AZERA T K R B a3, 284 FR
LA PG JRUAED RIS X3, T L AR 7 b G35 RN 4R K
NS ARy oy <R S5 ) &) | PRS- AR RPN ||
HR ORI AR K L DX 3R i K L P S RN b s
- 1 @ 1 i o A R N 1 B



111

Xt ZE 45 IR T R L X PSRl

1937

3 1961~2015 R 1 11 X ok 28 g

Table 3 The trends of precipitation in the Tianshan Mountains
during 1961-2015
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Fig.3 The characteristics analysis of precipitation in different elevation bands
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Fig.5 The trends of snowfall in different elevation bands in the Tianshan Mountains during 1961-2015
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Table 4 The trends of air temperature and snowfall in different

elevation bands in the Tianshan Mountains during 1961-2015

EREHE atbtetd e f g h i j k 1
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Table 5 The trend of seasonal temperature and snowfall in the
Tianshan Mountains during 1961-2015
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Table 6 The study on snowfall changes in the High Asia Regions
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Changes of Snowfall Under Warmer and Wetter in the Tianshan Mountains
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(1.College of Geographical Sciences, Fujian Normal University, Fuzhou 350007, Fujian, China; 2.State Key Laboratory of Desert and
Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, Xinjiang, hina;
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Abstract: Snow as a land-cover type that is mainly distributed at the high latitude and high altitude regions.
Snowfall, as are main precipitation type in mountainous areas, presents significant temporal and spatial differ-
ence which was affected by climate change. In this study, based on APHRO s dataset and temperature thresh-
old model to analyze snowfall changes in the Tianshan Mountains during 1961-2015. Results indicated that: 1)
Temperature showed increasing trend in the Tianshan Mountains since 1961, with a rate of 0.027°C/a. And tem-
perature increase rate in winter was higher than that in summer. Meanwhile, the average air temperature of ele-
vation above 3 000 m is rise to around 0°C during 1961-2015. 2) Precipitation exhibited significant increasing
with a rate of 0.42 mm/a (P<0.01) in winter, while decrease in spring and summer. 3) Snowfall changes were
characterized by temporal and spatial variations. Snowfall presented positive relationship with air temperature
in the regions with elevation over 3 000 m, while negative relationship in regions with elevation below 3 000
m. 4) Maximum snowfall temperature is a key factor to understanding changes of snowfall under warming.
When mean temperature is below/above maximum snowfall temperature, snowfall usually increases/decreases
with increased warming. Therefore, study on the snowfall variations in mountainous areas can be very helpful

to understand the effects of climate change on hydrology process in mountainous areas.

Key words: climate change; snowfall; temperature threshold model; the Tianshan Mountains



