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Fig.1 Location of the Tianshan Mountains and the distribution of meteorological stations
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Table 1  Information of the meteorological stations in the Tianshan Mountains and neighbor regions
s p A AR T AR A R/NEREK A ZETHE R b 531
ZJE/°E  4ifE/°N  /m ffi/mm  4Ef fii/mm  4Ef Kik/mm /[mm - (10a) ~']

1LY 83.60 45.93 1077.8 432.6 2010 92.9 1997 250.4 2.7 1956 -2014
SRR 84.85 45.62 449.5 227.3 1960 37.5 1997 116.6 6.3 1956 -2014
AR 81.02 44.97 1357.8 394.3 1999 77.8 1968 235.3 15.9 1957 -2014
bi) 82.90 44.62 320.1 186.0 2011 28.5 1957 103.7 5.7 1953 -2014
1N 84.67 44.43 478.7 338.1 2010 71.4 1957 172.7 6.8 1953 -2014
£ F 86.05 44.32 442.9 339.7 1999 124.9 1978 210.0 6.5 1952 -2008
S5 87.53 44.20 440.5 239.0 1987 70.7 1974 143.7 8.0 1958 -2014
TE 89.57 44.02 793.5 325.5 1987 89.3 1962 189.0 5.9 1951 -2014
i 81.33 43.95 662.5 496.3 2004 137.6 1967 277.3 10.4 1951 -2014
12PN 81.13 43.15 1851.0 676.0 1981 351.0 1997 507.8 0.7 1954 -2014
JEX-Y e 87.65 43.78 935.0 419.5 2007 131.3 1974 269.4 14.0 1951 -2014
BEtAE 86.30 42.73 1739.0 339.3 1999 72.3 1985 208.4 6.8 1957 -2014
TR 88.32 43.35 1103.5 151.3 2003 22.4 1968 70.4 4.5 1956 -2014
+tmH 91.73 43.22 721.4 99.1 1990 4.8 1985 34.4 -3.2 1952 -2014
FEKAT 88.22 42.23 922.4 108.2 1998 14.5 1978 54.2 3.0 1958 -2014
EEfiss 84.15 43.03 2458.0 406.6 1999 191.4 1975 272.6 8.6 1957 -2014
5 86.57 42.08 1 055.3 142.1 1992 16.2 1985 73.3 2.8 1951 -2014
IR 89.20 42.93 34.5 48.4 1958 2.9 1968 15.7 -0.6 1951 -2014
i 80.23 41.17 1103.8 186.2 1996 18.7 1986 73.2 7.6 1953 -2014
FER 81.90 41.78 1229.2 223.7 2010 48.6 1961 119.0 12.7 1958 -2014
wE 84.25 41.78 976.1 139.0 1960 2.6 1962 65.8 5.8 1958 -2014
E 82.97 41.72 1081.9 194.7 1958 33.0 1965 81.2 2.5 1951 -2014
IR # 86.13 41.75 931.5 127.4 2012 14.0 2011 55.9 1.4 1958 -2014
IR 224 75.40 40.52 3504.4 428.9 1998 139.0 1976 249.2 11.8 1958 -2014
Bt 75.25 39.72 2175.7  401.4 2012 48.3 1985 182.3 14.8 1955 -2014
Wz A 75.98 39.47 1289.4 191.6 2010 16.2 1994 68.2 4.0 1951 -2014
[ EEeas 78.45 40.93 1984.9 436.7 2010 89.1 1975 218.3 20.1 1957 -2014
[ETAIIRN] 82.57 45.18 336.1 198.6 1987 32.1 1997 113.3 7.7 1956 -2014
(g 78.57 39.80 1116.5 149.2 2010 8.6 1985 58.2 6.2 1953 -2014
[ B 79.05 40. 50 1161.8 252.5 2010 19.3 1985 98.1 13.0 1959 -2014
[IEDR/N 81.27 40.55 1012.2 91.9 1998 7.0 1959 103.7 3.3 1958 -2014
BT HTE 87.70 40. 63 846.0 75.7 1974 3.4 2001 33.6 0.1 1957 -2014
A E/RT 75.23 37.77 3090.1 140.8 2010 20.1 1963 75.3 5.1 1957 -2014
W 77.27 38.43 1231.2 153.7 1996 101.0 1985 53.8 5.1 1953 -2014
[ H hp 93.05 43.60 1677.2 342.4 2007 121.4 1962 218.8 9.6 1956 -2014
W 95.13 43.77 479.0 61.3 2005 9.8 2013 21.8 -20.7 2003 -2014
e 94.70 43.27 1728.6 196.7 1998 35.1 1985 98.1 6.0 1958 -2002
2007 -2014
I 93.52 42.67 737.2 71.7 1992 9.2 1997 38.6 2.3 1951 -2014
ZLHyn] 94.67 41.53 1573.8 122.3 1979 16.9 1986 50.7 -0.8 1952 -2014
PN 86.67 43.12 3543.8 632.4 1996 293.4 1985 449.9 19.3 1958 -2010
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Fig.2 Distributions of annual mean precipitation and decadal
precipitation changing rate in the Tianshan Mountains
and neighbor regions
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Table 2  Correlation coefficients between different climate index and precipitation of the meteorological
stations in the Tianshan Mountains and neighbor regions during the whole year
SASMI PDO AO PNA
B4R
r P r P r P r P
fEH 0.543 0.000
TLPLIDAK 0.500 0.000 0.102 0.045
i 5 0.500 0.000 0.096 0.013
i 0.298 0.000 0. 100 0.006
=N 0.252 0.000 0.081 0.028
AT 0.170 0.000
BRRM 0.279 0.000
TaE 0.424 0.000 0.104 0.004
B
5N 0. 666 0.000
=XV i 0.233 0.000 0.089 0.014 0.104 0.004
BtE 0.668 0.000 0.076 0.049
SRR 0.545 0.000
LMt 0.507 0.000
JEAAT 0.539 0.000
(AR 0.764 0. 000
B5E 0.451 0.000 0.090 0.014
LR 0.208 0.000 0.045 0.037
iy 57, 75 0.396 0.000
FER 0.419 0.000
wa 0.388 0.000 0.110 0.004
R 0.401 0.000 0.134 0.000 0.087 0.050
FE IR &) 0.413 0.000
R 2%
=R 0.386 0.000
At 0.127 0.000 0.076 0.036
fy &2 0.517 0.000
LTEvATIS] 0.431 0. 000 0.075 0.048 0.097 0.037
EAE 0.426 0.000 0.101 0.007
ol £ 0.485 0.000
DERZ}N 0.445 0.000 0.089 0.023 0. 105 0.050
Bt 0.403 0. 000
AR T 0.365 0.000
W 0.215 0.000 0.082 0.027
R 0.668 0.000
sy 0.293 0. 000
g 0.574 0.000 0.114 0.005
Exees 0.081 0.027
AR 0.167 0.000
pNLA] 0.785 0.000 0.085 0.033
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Fig.3  Spatial distribution of correlativity between
different climate index and precipitation in the
Tianshan Mountains and neighbor regions
during the whole year
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Table 3  Correlation coefficients between different climate index and precipitation of the meteorological
stations in the Tianshan Mountains and neighbor regions during dry seasons

SASMI ENSO PDO AO NAO

r P r P r P r P r P

£ 0.189 0. 000 0.106 0.049

VERFL R 0.158 0.003
AR 0.162 0.003 0.137 0.011
A 0.122 0.019

B 0.148 0.007
e 0.159 0.002
55 0.114 0.028 0. 146 0.005

[ERCY'S 0.129 0.012 0.133 0.010 0.103 0.045

HHE 0.138 0.011 0.110 0.043

i 55 -0.119  0.023 0.178 0.001
FEIR -0.188  0.001 157 0.004 0.133 0.015
142 0.010 0.120 0.028
Vg 137 0.007
PRI
IR 2

i -0.169 0.002 0.120 0.024 0.126 0.018

&
# o>
(=} (=} (=) (=}

.113 0.039

A -0.171  0.001 0.126 0.014
BT 4575 -0.128  0.018 0.167 0.002 0.147 0.006 0.158 0.003
(TR s] 0.125 0.020
EAE
] -0.122  0.028 0.127 0.021
(TIETPIN 0.118 0.031
i
AT BER T -0.187  0.000
W4 -0.135  0.010 0.129 0.014
B L
B
e 0.144 0.011
g 0.118 0.021
AR/ ) 0.125 0.016
K 0.135 0.017
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Fig.4 Spatial distribution of correlativity between different
climate index and precipitation in the Tianshan Mountains
and neighbor regions during dry seasons
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Table 4  Correlation coefficients between different climate index and precipitation of the meteorological stations
in the Tianshan Mountains and neighbor regions during wet seasons
SASMI PDO PNA
EVIEE
r P r P r P
FEH 0.227 0.000
e b I AR 0.301 0.000 0.102 0.143 0.047
g 0.152 0.005
K] 0.046
PN
FARUIE
R
=)
ISR 0.041
2PN 0.252 0.000
L& AR5F
ues 0.437 0.000
braer e 0.418 0.000
M 0.368 0.000
PEKA 0.356 0.000
(WA (TRE 0.583 0. 000
5E 0.243 0.000
TR 0.163 0.001 0.045 0.101 0.050
i 0.199 0.000
Ty 0.193 0.000
wE 0.218 0.000 0.019
JEH 0.228 0.000 0.087 0.001 0.097 0.041
FEIR 0.196 0.000
IR AR 0.142 0.009
Lig
LEZiy
P& 2 0.251 0.000 0.103 0.045
[TEAITNa] 0.179 0.001 0.097
B 0.198 0.000 0.021
ip=2 0.251 0.000
LED#N 0.169 0.002 0.105 0.023 0.895 0.033
BT 0.253 0.000
IR T 0.145 0.007
W
e 0.448 0.000
sy 0.279 0.023
& 0.426 0.000 0.022
s
£IA0 0.360 0.000
PNNG) 0.586 0.000
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Fig.5 Spatial distribution of correlativity between
different climate index and precipitation in the
Tianshan Mountains and neighbor regions
during wet seasons
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The response of precipitation to global climate change
in the Tianshan Mountains, China

LIU Youcun', JIAO Keqin®, ZHAO Kui', LIU Yan', HAN Tianding’, ZHONG Yu’,
SHEN Yongping®, HAO Yonghong’, |YE Baisheng ’

(1. College of Resources and Environmental Engineering , Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi,
China; 2. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;

3. Tianjin Key Laboratory of Water Resources and Environment, Tianjin Normal University, Tianjin 300387, China )

Abstract; The precipitation in the Tianshan Mountains and its response to global climate change is a hotspot in
recent years. In this paper, precipitation dataset of 40 meteorological stations from 1951 through 2014 in the
Tianshan Mountains and general climate indexes were used to analyze the precipitation changing trend in the
Tianshan Mountains over the past 60 years, and to investigate the impact of general climate indexes on precipita-
tion, through linear tendency estimation and correlation analysis. Result of the study shows that, firstly, precipi-
tation is more in the north/west and alpine regions but less in the south/east and plain regions. There was an
increasing tendency of precipitation, about 6 mm - (10a) ~'. Secondly, SASMI is the main factor that controls
annual precipitation, and there is a significant positive correlation between them. However, PDO, PNA and AO
have a positive correlation with annual precipitation insignificantly in range and intensity. Thirdly, during dry
seasons, precipitation is affected by various general climate indexes which have distinct spatial differential. SAS-
MI has a little positive correlation with precipitation in the northern slopes of the Tianshan Mountains and parts of
the alpine regions, but it has a minor negative correlation with precipitation in the southern slopes of the western
Tianshan Mountains. What's more, there is more similarity between ENSO and the precipitation variation in the
southern and northern slopes and low-medium mountainous belts of the middle-western Tianshan Mountains.
Finally, during wet seasons, there is more similarity between SASMI and precipitation variation in the southern
and northern slopes of the Tianshan Mountains, as well as in the alpine regions; also there is more similarity
between PDO and precipitation variation in low mountainous belts in the southern and northern slopes of the
middle-western Tianshan Mountains.

Key words: climate change; climate index; precipitation; Tianshan Mountains
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