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Fig. 1 Location of the study area (the Tianshan Mountains in Central Asia)
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Fig. 2 Trends of temperature and precipitation of the world, Northern Hemisphere, and Central Asia during 1960-2014
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F4#3335 m™, A3 A AR 3600 m LAF = BE 0K IR AR MR 29 R -27%, 1o A Tk
3600 m LA UK AIR 40 R 2N -16%. L 1989 4F 2001 4F K 2012 4F 3 AN Be i vk 1|
AL R, TEE 0 20 AF R, IZ A vk )1 B 1989 4F (1) 243 250870 31 2012 414 214
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Tab. 1 Changes of glaciers in the Karatal River Basin of Tianshan Mountians

P, VKT AR (k)28 H (55) TR fb (%) /AE T34 R AL 2 (%)
1956 4F 1989 4 2001 4F 20124 1956-19894F 1989-20124F 1956-20124F
Terisakkan 14.1/36 8.4/21 6.5/21 5.1/17 -40/-122  -39/-1.68 -63/-1.13
Koksu 108.6/167  75.3/149  64.1/140  56.1/135 -31/-0.93 -26/-1.11 -48/-0.86
Shyzhyn 8.7/19 49/11 4.2/10 3.8/10 -44/-132  -22/-1.32 -56/~1.0
Kora 49.3/66 50.8/62 45.6/55 42.7/52 -22/-0.68  -21/-0.91 -39/-0.69
Total 198.9/285  142.8/243  122.2/226  109.3/214  -28/~0.86  -23/-1.02 -45/-0.81
Glaciers <0.1 in 1956 3.6/73 2.36/77 0.76/39 0.59/34  -34/-1.0 ~75/-3.2 -83/-1.5

222 ME@MARD XTS5 XK BRG4GB EA5 0 . R4S MODIS
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km?/a, E— LN ] DX 380 e K /NI S B T T AR S A S X T AL b (e K/ VR
TEER) B, PRINAR R LA RS 3R AR BRI, 90 -0.32% .
-0.28% , T PG K Ll () d5e Ko/ /N AR 5 8 56 T RO SR Bk A, 3T 12 4R A g T
0.01%. 1.02% (F£2).

2.2.3 KEEER D AAEALER KRR E A R I T ORI X k)R 48, i T X
UK TR 25 [ 25 /K AR A T ™9 30 XK gl . AR SORH GRACE 77 112 Y st
ST S ERE, XER X 2003-2014 45 [ i oK fifs s AR AU T3, A5 R 1l X B
Hi KA 0 s, MBI N -3.72 mm/a ([83) ., RIHER e kB8, A
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#2 2002203 FHRTRULRMEEWL"
Tab.2 Snow cover changes of the Tianshan Mountains in Central Asia during 2002-2013

R R/ MREY
BMER%) R (km7a)  AEEE(%/a) HWEE%)  HBAEb(kmYa)  AEEE(%/a)
[N 87 2.3 0.001 14 16 0.085
LIPNIT 79 -672 -0.32 4.7 -60 -0.029
E[SNII 90 -78 -0.28 0.51 -20 0.02
AR 54 -240 -0.09 2.1 17.6 0.08

e O FH AT MODIS U5 12 A MODI10AL AT @ R KBNS B 26 SR8 4% K ) e RS 3 35 1
FUSZIX IR IE AR s ) He/IVR T 78 55 R 845 IX ek ) e/ NS 8 35 T AR S X BT AR 2 L

K3 2003-2013 4RV K 11K il AR o3BT

Fig. 3 Terrestrial water storage variation and temperature trend in the Tianshan Mountains during 2003-2013
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B, MUK RS EEAE 10% AT A, #2070 5 I S s R e
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TR A e R AR T IR R L 28 B B T 2= A A, BRIV RIS IS AL AT . 1200
WA FE T 5 — R FZK ST ™, DARR S Rl o 2R A TR BT, 7K S R X e AR g
B IR 7 2 TR B KAR V(A T RS , R AR 0 2 DAV BlK RN R T, —
MR R 6-9 A WU R B 3 ok, WU KIG 2 AERm g m™, i, 2Tk
LB R AT Y S 3 Naryn T, B4 2S00 0 THAT H S i A0 5 T i Ak 6 TR 1) R8s
T A VK R 20 TH20 90 AR AR 19 1019 km? 1B 45 5] 2000 4EAX FR 1) 926 km?, X ZHlHE 7
FAR I RN s X T RAVK ) Bl #MA A BRI RL 5, 16 1998 FF IR 42, HZ
ME 2RI 90 13% . 15%F1 15%, 1 LARE S 427 4 45 o B9 FEA 0 7%
B, 3T RTINS R 65% . 56%F1 1%, WAE T iR vk K F LGRS /K kb
FE T T A AR B R Y 25 St . TRIRE, AR T A L DX et A B T AR AR R
B VKA Bl ANA TR B K SGE R RRAS o an e il X LAY ek, ks H 4R
HI AR AR I (EPE AT, AL B 0 55 T b 5 78 40— SR L ik i
TR BN T RUK R RAERT 230 K, vKERl/KARTAE L 25 30 435 T 33%
~38%0,
2.3.4 SETEXNT TAKFEME  KINLXKE/KZEE EZdm bk SRk . Jil#
MAF R L BAR L e B B, P=IE AL 2, ZE 5 5 XA LA TR s 4R
etk KIALOK, KL X 7K SRR EE [ SR SRR A 7K A6 1o T2 245 2 R X g 55 11
TR R . SRR S SRS s, AR L Rk S i i s Rg i, R 33
IKGHIRANA IR TR AL o K A AR AL, X AR A IR B T Y 7K 5 U A ok e S FA A ok 1Y
Pk

ST o3 At VIC KR XA AR A 520 T B4 B 5 5T 1 RS2 AR I 4143 B A R AR Ak
AT T8, a5 s, KRR . BV Rk RN R 2050 b 2 3 7 s AT A i 420
NI 43.8% . 27.7%. 28.5%F123.0%. 26.1%. 50.9%F%, FL4N, LI TR KILMLE
ARFEH, 7 1950-2009 4E A AR BN T 10%2, Hirf 1994 4E DL 69.7% M 42 34 hn 2
Tk EK S 300, K ERK T & HGBI M 62.8%38 N3] 72.1%; v T 1L 74 B ) 4 AL
W, H I A O K N R IC R, 5 R Tt i #h s R Rk A, B
MARFHT &7 e s/, [ 20 4t 704K, FR s Wil Sk 1B 468 T 22%, BRI
1 1966-1975 411 9.8%1ik /0 1] 2000-2008 4F- 1 7.8 %",
2.3.5 SERTMBI TAKSESME  AEASBE 20 XK PG A RK R mtee v, g T
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AU 5 X A i K SCEEAE G 22 A AR 20 120 80 4R AT LRI Y 40 Y /10a, 33 20 {42
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Impact of climate change on water resources
in the Tianshan Mountians, Central Asia

CHEN Yaning, LI Zhi, FANG Gonghuan, DENG Haijun
(State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography,
CAS, Urumgqi 830011, China)

Abstract: Changes in hydrological processes and water resources under climate change in the
Tianshan Mountains of Central Asia have been investigated based on data analysis and paper
review. Under the context of global warming hiatus, temperature of the Tianshan Mountains in
Central Asia has been in a state of high variability, which has accelerated the melting of glacier
and snow. Warming has resulted in a series of changes in water resources. Snowfall fraction
decreased from 11%-24% in 1960-1998 to 9%-21% in 2000-2014, 97.25% of the glaciers
retreated in the last 50 years; and water storage decreased at a rate of —=3.72 mm/a during 2003-
2014. Warming has led to changes in mountainous hydrological processes and water resources.
The runoff in the Tianshan Mountains has increased due to the accelerated glacier/snow melt,
however, the runoff will decrease in the long term under continuous warming and current
precipitation conditions.

Keywords: climate change; glacier and snow; snowfall fraction; water resources; Tianshan
Mountains, Central Asia



