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Tab.l Changes of glaciers in the study area from 1957/1966 to 2010
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Fig.5 Secatter plot of the <0.10 km’ glacier Ina —Inp relationship in the study area, 1957/1966 and 2010

F2 PREAFNERSEKINBEESTK
Tab.2 Changes of stability indexes of glaciers with different sizes in the study area

ERES 1957/1966 1994 2000 2010 1957/1966-2010

/' SRS REHER AN REHEE RSN REHER  SBEN BTN BT
<010 1175 0.325 1.189 0311 1.201 0.299 1.205 0.294 0.031
0.10-050 1556 0.056 1.454 0.047 1539 0.039 1.638 0.138 -0.082
0.50~100  2.628 1128 2.466 0.966 2.350 0.850 2327 0.827 0.301
100~5.00  2.021 0.521 2010 0510 2.003 0.503 1.995 0.495 0.026
>50 1329 0.171 1.340 0.160 1367 0.133 1352 0.148 0.023
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Tab.3 Comparison of glacier changes of Qilian Mountains in recent decades
Wl KBk EBBEE EREHE
R R 314 / km? /% S Goat  TOORR
WHELRE (S TEW) 1972-2007 244 24.29 -23.57 -0.67 wE™
FRE L b B (B4 19 9R) 1956-2003 165 16.22 2571 -0.55 [5F Lo
HEWPEB(RARR) 1950s/1970s-2003 335 3241 —29.60 - ERE™
W T (HBhE L) 1970-2006 279 55.00 -12.80 -0.36 KA
FELTER (KB W ER#EL) 1957/1966-2010 477 57.21 -1720 ~0.35 B
A B (BT S JL KR PARIB) 1956-1990 1731 151.90 -10.30 -0.30 pylliog:e il
DA, FRRK BEERELABATERAEN 5 &

K. BESh, XIBHRE AR R, AR 3E ILFE B
KT ¥k ) 7E 19561990 4E Bl H AR 48 /N T 4.8%
(0.14%/a) , A< WF3E % B 1957-1994 4E K F 1L vk il 48
INT 6.18%(0.17%/a) , —HEERAE -

ELRTREFERT AELXKEA20MHL
SOERFPEHFEAR, VERUEHEER,
BHTFRERSEER, HEASEXARHEF,
WO AR ARE LR P ARKEAE
HEESRSR AREHNSKEMERKERK
W8 BE 43 B 0.27 °C/10 a.0.24 C/10 a, T FEBM A
#4514 0.33 C/10 2.0.27 °C/10 a 1 0.30 °C/10 a,
0.27 C/10 a, AFREH B AR F R KIEEY
TP KRB, FAEHKBEERR B BILER, B
fR R TR A I IRE N B Al B I K, T TE 3R
BRI Bl R /M E S AR L R AERK B
BT, BKEBEHT “>—2—>—2 "0
AR, ERKRR P EHEERAK, HETR,
FEREK B 2 P LEEOL T , BF T KXok | I RER
EES FHRRENEEREZ —RABARIEE
FEXFE/IN , T PSR AYIE R IR B A R Bl L 2w/ g
REMBILKNBEBERFREUH—ITEE
FH,

BRX K IERRER P R REN S —F
EFEAERKIRBEAANE K, 2010FE5 7 XK
-9 TE 1 0.60 km?, 2003 4548 111 hER R R F IR K
JIEHTE R 0.25 ke?, 2007 2E3R 2 1L AR By e i
KIFHER K 0.36 km?s  BLSb, BFZE R oK) K 4%
SEHRERBPARTE . EF LWL 1966 S 0K Ko
S99 0 4 681 m, KE LK1 1957 4R IR P31
¥R N4 568 m,

(1) wk)AB4L . BFFE X 195771966 5E vk I BN
332.48 km’, 3 1994 SE VK | B 48 T 2332 kn?,
145 4E B 48 0.22% ; 1994-2000 £E vk )1 T BB 48
T 16.49 km’®, - 3 48 4£ 3B 45 0.89% ; 2000-2010 4
KNEBHRYSE T 17.40 km*, ¥ 2 G 4EB 45 0.59% ;
1957/1966-2010 8/ 55 X oK )1 | 3£ 5 18 &, mHUR D>
17.21%, KBRS 24.1%, 7K) SFEHEREAR K
F 11X 7E 1957-2010 FEF B> T 26.004 ki?, 4E
B/NER 0.30% , VKEE BRI/ 22.4%, oK) EHTH
BE/PMRFETES L3 X 7E 19662010 H AN/ T
31.201 km?, SEW /K 0.42% , IKAE B W 25.7%
BALBK) B ERA BB R E R, KB s
KINERBE AT 22.82% , b3 vk I mBUR D> T
15.51%; 3T 85 L Bg vk B A T 22.39%, b
BWHRNEBRBL T 16.76%, KB HEBIEAERE
5, RELRIK)IKRFH)EER 181 m, BEEHE
15% (3.4 m/a) , 3E AT BG LU b X 0K )| 36 350 - 38 /5 B
159 m, B4E L FE 16% (3.6 mla) » LEE R, BF
REKNBBEESE, LR 20 HE 0FERBHE
B3, 200045 5B 4 H BB 00 FERA BT T 1K)
AR IRE R, EREE LK) EREDER
B EEENRTAEL,

(2) N AS AL AR BN 2 - k)1 RO R (T BN
KE)RWKILBGENEEAREE, KIR%E LR
RIS 0K )1 AR BRI %, TR [ W9 B e v 1k
S it — AR SL UK MR, K BB E .
BENEARKEEFSENTERK)IB%S &
FERIMNFESIE R

(3) 5RZE I AR B R RER
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HIRE - B X vk )1 2L R 3 55 A X 3ok )11 38
LaE Y&, BERAALEL BB TR, B
X 7K )1 B 45 ¥R BEBEARE LR R 3B/, B8R0
RO X EE EFEERT REMAE, 2K )1 A
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Glacier changes at the Daxue Mountain and Danghenan
Mountain of west Qilian Mountains in recent 50 years

YU Guo-bin', LI Zhong-qin'?*, WANG Pu-yu’
(1 College of Geography and Environment Science, Northwest Normal University, Lanzhou 730070, Gansu, China;
2 The State Key Laboratory of Cryospheric Sci [Tianshan Glaciological station, Cold and Arid Regions Environment and
Engineer in g Research Institute, Chinese Academy of Sciences, Lanzhou 730000, Gansu, China )

Abstract: Mountain glaciers are sensitive climate indicators and thus subject to monitoring of environmental and
climate changes. Furthermore, glacier runoff is the major contributor to water resources that are used to support the
sustainable development of the environment, industry, and agriculture in arid region. Most researches of glacier
changes in the Qilian Mountains are focused on the East and Middle of Qilian Mountains. Research on large—scale
and long—time glacier fluctuations in the West Qilian Mountain region is limited despite the fact that the glaciers in
this region provide important water resources for local economic development. During the past decades, glaciem in
the Western Qilian Mountains have experienced rapid shrinking primarily due to climatic warming. Impacts of the
glaciers shrinkage on water resources have drawn wide attention. Taking this into account, glaciers in the Daxue
Mountain and Danghenan Mountain were selected to study in this paper. Based on 1: 50 000 topographic maps in
1957/1966 (5 in 1957, 14 in 1966) , satellite images (Landsat TM in 1994, ASTER in 2000 and SPOTS5 in 2010)
and digital elevation model (DEM) , the selected glaciers was extracted by using the remote sensing image process—
ing and analyzing method, and the changes of glaciers in the study area were analyzed under the support of the geo—
graphic information systems technology. The results indicate that from 1957/1966 to 2010, the total area and ice vol-
ume for the investigated glaciers in the study area have reduced by 17.21% and 24.1%. It is also found that from
1957 to 2010, the total area and ice volume for the investigated glaciers (196) in the Daxue Mountain have reduced
by 16.03% (0.30%/a) and 22.4% ,with a mean reduction of 0.133 km’ for the individual glacier, the glaciers retreat—
ed by 258 m (3.4 m/a). From 1966 to 2010, the total area and ice volume for the investigated glaciers (281) in the
Danghenan Mountain have reduced by 18.32%(0.42%/a)and 25.7% ,with a mean reduction of 0.111 km? for the in—
dividual glacier, the glaciers retreated by 159 m(3.6 m/a). The rate of glacier retreat on south slopes was faster than
that on the north slopes. The area of glaciers in South and North slope of Daxue Mountain have reduced by 22.82%
and 15.51% , the area of glaciers in South and North slope of Danghenan Mountain have reduced by 22.39% and
16.76% , respectively. By analyzing the general trend of climatic change of the study area, it was found that rapidly
rising air temperature is likely to be the major factor causing the shrinkage of the glaciers in the study area. Com-
pared with other glaciers in the Eastern and Middle Qilian Mountains, glaciers in the western Qilian Mountains ap-
peared to be decreasing more slowly. The differences of glacier changes in the Eastern, Middle and Western Qilian
Mountains are mainly due to the combination of climatic conditions and glacier sizes.

Key Words: Remote sensing; Glacier change; Regional differences; Fractal; Western Qilian Mountains



