5664 459 ] s | 4L SO \ol.66, No.9
201149 f] ACTA GEOGRAPHICA SINICA Sept., 2011

I 50 4F SRS 1k 25 8 T R E vk )| ETARAR S 4347
W, T 200 TUR°

(L. PEARITE 2= b 5 SR Rl 2522 B , >4 1 730070
2. R B E X X IR 5 T AR A I vk o B R 2 [ 0 T A SE IR &/ K 1L ok 13, 2441 730000)

FE AR PR A St v [ LAY X sl ok ) 1 TR T e S W 58 , 4545 139 /4 i T ol R ST L Mk o
528 a3 190 CIZ R BER LR, /W7 13 50 A S AR Ak 5 T P k) T BUR B . 25
TR, AT X VK AR 20 th42 60-70 4540 A4 23982 km2i/ N2l 21 T 22 4) 1 21893 km?, AR 315 vk
IS AT A TG LG v T AR 45 T 10.1% , %5 I () 45+ J5 15 31] 1960 4F LA SR (4 7K )1 TR FRAE )
AEAEE A 0.3 % ats FEvK) I T BUAR AR 92 () 43 A R AR TR 5, I L G B30T 30 3 o 0B R P /K
Z2 BT R 2 L G R AT ST dm IS 2 L R VG P IR K 3R SRR KO T B 46 R B AR A X 3, T 50 4F
AR E KON X 2 RS R0 °C 2 R R3S A 1 TR, T Kt A3 I SRR o 4 6, 3894 A
R 7K AN JE AR FHE oK | B 52 I, S A AR RS R vk ) T R AR Y LR 2

SRR SR VK1 Sl Bk 0 C R R

hill3

1 5l

H ] 2 P R A DXL K i & R B 5, AR v R k1 4 H SE 3t AT k1T 46377
A%, BATHIF 59425 km?, pKfiff 15 5600 km™ I JL-F4Ek , v [ K1 382 5% B0 HE A AR 4 g AR
A PRI R SRR A A 5, KR SR KE A SR m k) R F 1 FES
Ao DR XA AR S LR T BT FE R, 2T i 1 °C x5 R oK) 1 P 2 T3 v J5E
THiE5 52~152 m, AEFE/K BEHE I 100 mm 235 | V- HT 2 A [ 9~85 mt. (H , Bl v [ v
IR 45 TS K S5 A% A1 4 5800 0 B A 1L 53 1 4 0 19 000 3
ZUTS it U SE LS I 20 2 e [ K 1 X 43R AR B e 7, 3] 2100 4E Hp ] K1 TR
FIRFR B /N4 7E 30% 5 67% 2 1] o 4 A A SRR TR 457 0.01 K-a*,0.03 K-a* 5
0.05 K-a i, 1] 21 22 R Hh [ oK1 TR ALK 7351820 14% . 40% 55 60% .

K% Landsat TM/ETM+ ASTER ,SPOT 253 G (8 A T2 I, iz vp I L guL
MC S AL B2, B X /NI A o) 1 A8 AL 5 U AR A 22 18] 56 R BIFE ok B 20, FE/h X
BRI b, —L2e IR A T B T PP A B A TR RUEE B Rk AR A S S st
S, WS ORI R0 SR LU X Rl X5 5 R B RS v k) A5 4R
LTS S PG Mg ook . A8 it 1 20 Th40 60 4R AULLR ik 30~40 4F 4 o
s EH#A: 2011-03-22; f&iTHHES: 2011-06-07
EE&WA: FZEARBAHESIH 41161012): B LT AASZRATRIIHE (NCET-10-0019); B 535 46157 A

AR E ;15 SR T & R (973) 3 H (2010CB951003); H A e TR A3 TR E L )y
| W H (KZCX2-EW-311); 74 b Uil w8 K 2 & 1 5 FL & 8 5 L & ) b A A 5 B
(NWNU-KJCXGC-03-66) [Foundation: National Natural Science Foundation of China, No. 41161012; Pro-
gram for New Century Excellent Talents in University by the Education Ministry of China, No.NCET-10-0019;

Foundation for Young Innovative Scientists in Gansu Province; National Basic Research Program of China,
N0.2010CB951003; Knowledge Innovation Project of CAS, No.KZCX2-EW-311; Knowledge and Technological
Innovation Project of Northwest Normal University, No.NWNU-KJCXGC-03-66]
EE B : K2 (1975-), 93, 8%, 18, 322525 51 (S110007775M), == B AR S5 VK1 TFSE
E-mail: mjzhang2004@163.com
1155-1165 1L



1156 b 4 66 &

A 7] X 3k 5020 5 K 1 TR AR AR AL S, iF 57 F BRI R i (14424.4+679) km?4f/IN T (654.3+
27.2) km? iB4F %A 4.5%., SRIM0, Z HiLE A MRS 2 MR Fok) AR L g 3 52Xt He , 2 e if
FE B RAE AT 435 B, FLG I A BB 98 SR S /b o TR, AR5 3 3T 50 47k AN ]
DX IR AR A LA o oK) 1 TR AL BIIR , HR85 5 R ERHR T S S e &

2 B¥E5Iik

2.1 kIR

OKNTERRAE R KN B SEA R 22— , FE— R b AT DAt J i )% 28 3 K IX Bl A <
AR A GRS T 2002 4 DA , A Sl 2 a0 A4 e 3 1A DG Hh [T oK) 1 TR FRAR AR IR AR DG
SCHR, DA B A 20 20 60-70 45X 2 21 229 b B ok AR AR AR I 0 (3R 1), WF5E 0
KN AR T 2.4%10* km?, (5 A0 = O TR TR 40.4% . BE A [ k)1 2 B M5 4% X alAF 5T
SCHRA B R R B KO R 4 3 KX (RIPE AL 5 DX 35 98 N 9 X5 7 e M it
X), 104G, HAFR V)N 4 B 4afS 45 0 v lE N Btk (5X) i NiRK R S
SEIR AR NI K &R (BY4.5Y5) 38 HUR NI K R (BY6) . 115 /R N it /K R 5 B A Z2 1l i ik
(5Y7.5Y1) & FH—M AN K R (5Y8) . EREET i (BA) i = N K & (5Z).
B AEI (B3) VL PR 5 B R IRV (5K 5L 5N) H AN 5 BRI itk (50 .5Q)

VKON T AR 4 A8 4% (annual percentages of area changes, faj Fk APAC) B\ 4 121z
TR 28 ROBEF vk AR R R BE A EL A9 i FAR B R 2 R, LT vk AR AR AL
BB AEYR AR . WA B NG HRIT, A G RO T il IS SR %
HRFE SCRR N AT AR VKRR Sop, DK AS AL R AS, WF ST B B R Aty WG IS RLA £y, 25 G811
JTROKNTRACA S, Hidri,j= 1,2, 3, -0 ARIEERINHLIX BRI, ARWF S T 40
TETREGRR . FEA T B SCHER BB B 22 S a0 T, 2 v [ kO | TR RRAR 46 L5 A

R 1 HEKINERIELETERER

Tab. 1 Data sources of glacier area variation in China
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Fig. 1 Variations of air temperature (a), precipitation (b) and 0 °C isotherm height (c) in summer
during 1960-2009 near the glacier area in China
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Fig. 2 Effect of air temperature and precipitation change on equilibrium line altitude (a) and mass balance (b) of
Glacier No.1 at the headwaters of Urumgi River in Tianshan Mountains™
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Fig. 3 Spatial distribution of APAC of glacier in China (a), linear trend of air temperature (b), 0 °C isotherm height (c)

and precipitation (d) in summer during 1960-2009
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Variation of Glacier Area in China against the Warming
in the Past 50 Years

ZHANG Mingjun', WANG Shengjie*, LI Zhonggin*?, WANG Feiteng?

(1. College of Geography and Environment Sciences, Northwest Normal University, Lanzhou 730070, China;
2. State Key Laboratory of Cryospheric Sciences/Tianshan Glaciological Station,
Cold and Arid Regions Environmental and Engineering Research Institute, CAS, Lanzhou 730070, China)

Abstract: According to the remote sensing records on glacier area in the typical regions of
China, as well as the meteorological data of air temperature and precipitation at 139 stations and
the 0 °C isotherm height at 28 stations, the variation of glacier area in China and its climatic
background in the past 50 years was discussed. The initial glacier area calculated in this study
was 23982 km? in the 1960s/1970s, but the present area was only 21893 km? in the 2000s. The
area-weighted shrinking rate of glacier was 10.1% , and the temporal-interpolated annual
percentage of area changes (APAC) of glacier was 0.3% a* since 1960. The high APAC was
found at the Ili River Basin and the Junggar Interior Basin around the Tianshan Mountains, the
Ertix River (a tributary of the Ob River) Basin around the Altay Mountains, the Hexi Interior
Basin around the Qilian Mountains, etc. The retreat of glaciers was affected by climatic
background, and the influence on glaciers of the slightly-increased precipitation is counteracted
by the significant warming in summer.

Key words: climate change; glacier; air temperature; precipitation; 0 °C isotherm height



