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Tablel Themaxmum massbalance difference n the ablation and accumulation areas
(m) (mm) (mm) (m) (mm) (mm)
3800 3900 1996 -13989 4100 4 200 1992 736 4
1997 -3494 1 - 2095 2 1997 -472 8 1209 2
3700 3800 1983 - 1692 4 4000 4100 1990 304 7
2001 -42195 - 2526 6 2001 - 905 7 1210 4
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Fig 2 M assbalance gradient var ations of Glacier Na 1 east branch (a) and west branch ( b)
(4 S ) ! 800r —e—Dn —e—PM —&— PJJA—%—Pa 18
—*—TN —&—TJJA—+—Tua
’ 6001 16
400f 14
(6 8 ) T 200 h
, : 7 £ o Jo £
S 200t 5
(o ) ) = 400} I
600} i
-800} 1-6
-1000 - : - -8
1955 1965 1975 1985 1995 2005
' AN
3
31 . L .
Fig.3 Varationsof massbalance air temperature
and precipitation in different periods
, 1985 (7.11] .
( 3 , 1985 , 1
, 1985—
1996 , , ,
_— 8
, 1997—1999 (8l 1997
1 b s
) i)
1,11 y ;
20 80
,,

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1 301
, 51, 7
7 ( ) L 9 L 1
’ ’ - 0' 72 ’
(-054), Qo1 , 1
32 (
1988 1 0 o1 )
(bnw), , 1980—2002 , 1
1
(5 ) 4016m 4095m 4056m,
(8 ) ; ( Q 86),
( 5 8 , ;
: ), 1993 1 2 W 1996
: ( 5
! - jgo)?)f (%% ——Fix —s&n57H)]
' 4200 i
, ) 4150
4100
’ ’ 24050
, %4000‘
S3050 |
' #3000
3850 |
_ 3800 |
’ ¢ 4); 1980 1985 1990 1995 2000 2005 &£
1 (bnw) ° 1
Fig.-5 The equilibrium Ine varation of Glacier Na 1
1 4 5 , Q 18
- 0 40; 9 12 ,
42 1
Q 83( Q 01 )
By —a—PJENMA —&—PSOND l 20 60
5001 1120 ( 6), 180 76
00y 1100 m[1,5,9,101 , 452m
E 300t 80 _
3 200} o E ;1993 ' '
< 100} lao & 2002 , 3 6m/a,
of 1% 32 33m; 58m/a, 51 76m
-100 . . 0
1985 1990 1995 2000 2005 ' !
£ R :
, 20 80
4 , 2000—2002
Fig-4 Varitions of wnter mass balance and precipitation (6 92m 6 95m & 25m)

4

41 1
(6 8 ),

[12]

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



302 20
B R 1 20 80
1980 1985 1990 1995 2000 , 2000—2002

0 ........... d n 1. s n S R Y

af —e— %% —e— P —a— No.1 (6. 92m 6 95 m 6 25 m)
E 2 4200 m
® 3
g 4 /-*""*)_' 95% (

of Q 65),

74

8

6 1
Fig 6 Term nusvar iation (retreat) of Glacier Na 1
1 b

4200 m
, 0 65,
4200 4300m
(a 49),
1
2 t
95% ( - Q 44),
5
1980—2002 , 5
( ) ;1985 1
, 1997—2002
( - 739 6 mm)
1
1 (
-0 72(-0 54), 0 01 ,
5 1
9 12 1
Q 83( 0 01 )
1
©4016m 4095m 4 056m,
1993 1 2 1996

[1]

(2]

(3]

[4]

[5]

[6]

(71

( References) :

Jiao Keqin, Wang Chunzu, Han Tianding A strong negative mass
balance gppeared in the headwater of the Urumuqi River[J].
Joumnal of Glaciology and Geocryology, 2000, 22 (1): 62-64
[ , , ) 1
[3]. ,2000, 22(1): 6264 ]
Shi Yafeng, Shen Yongping, Hu Ruji  Prelminary study on sig-
nal, impact and foreground of climate shift fran wam-dry towam-
humid in Northwest China[ J]. Journal of Glaciology and Geocry-
ology, 2002, 24(3): 220226 [ , ,
[J]
,2002,24(3): 220-226 ]
L iu Shiyin, Ding Yongjian, YeBaisheng, et al Regional charac-
teristics of glacier mass balance variations in High A sia[ J]. Jour-
nal of Glaciology and Geocryology, 2000, 22(2): 98-105 [
) , yoo [J3].
, 2000, 22(2): 98-105 ]
Liu Shiyin, Ding Yongjian, Wang Ninglian, et al Mass balance
ensitivity © climate change of the Glacier Na 1 at the Urungi
River Head, TianshanMts[J]. Joumal of Glaciology and Geocry-
ology, 1998, 20(1): 9-13 [ , , ,
1
[J]. ,1998,20(1):9-13 ]
Tianshan Glaciological Station A nnual Report of Tianshan Glacio-
logical Station, Vol Na 1-16 [R]. Lanzhou: Lanzhou Institute
of Glaciology and Geocryology, CAS, 1980-1998 [
,1 16 [R].
,1980-1998. ]
L iu Chaohai, Xie Zichu, Wang Chunzu A research on mass bal-
ance procesesof Glacier Na 1 at the headwaters of the U rumuqi
River, TianshanMountains[J]. Joumal of Glaciology and Geocry-
ology, 1997, 19(1): 17-24 [
1 [J]. ,
1997, 19(1): 17-24. ]
Han Tianding, YeBaisheng, Jieo Kegin Temperature variations in

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



3 : 1 303

the outhern and northem slopes of Mt Tianger in the Tianshan [10] Sun Zuozhe, Chen Yaowu, You Genxiang, et al Flov charac-
Mountains[ J]. Journal of Glaciology and Geocryology, 2002, 24 teristics of Glacier Na 1 at the headwater of U rumqi River, Tian-
(5): 567570 [ , , . shan[J]. Joumal of Glaciology and Geocryology, 1985, 7(1):
[J]. ,2002, 24(5): 567-57Q ] 2740 [ , , .. 1
[8] LiZhonggin, Han Tianding, Jing Zhefan, etal A summary of 40- [J]. ,1985,7(1): 27-40 ]
Year observed variayion facts of climate and Glacier Na 1 at the [11] Liu Shiyin, WangNinglian, Ding Yongjian, et al On the char-
Headwater of U rungi River Tianshan, China[ J]. Joumal of Glaci- acteristics of glacier fluctuations during the last 30 years in Uru-
ology and Geocryology, 2003, 25(2): 117-123 [ , mgqi river basin and the estimation of temperature rise in the high
.. 1 40a mountain area[ J]. Advances in Earth Science, 1999, 14 (3):
[J]. ,2003,25(2): 117-123 ] 279-285 | , , . 30
[9] WangW enying, LiuJinghuang, Luo Xiangrui, et al The canpa- [J].
ring measurament of movement and retreat form 1962 t 1973 on , 1999, 14(3):279-285 ]
Glacier Na 1 at the Headwater of Urumqi river, Tianshan[A ]. [12] Su Zhen, Liu Zongxiang,WangW enti, etal Glacier fluctuations
In: M anoirs of Lanzhou Institute of Glaciology, Geocryology and reponding © climate change and forecast of its tendency over the
Desert, CAS, Na 1[C]. Beijing Science Press 1976 32-35 Qinghai-Tibet Plateau[ J]. Advances in Earth Sciences, 1999, 14
[ , , , . 1962-1973 (6): 607612 [ .
[A]l [J]. , 1999, 14
[C]. : , (6) : 607612 ]
1976. 32-35 ]

A CHARACRERISTICSM ASS BALANCE OF
GLACIER NO. 1 AT THE HEADWATERSOF THE
URW UQI RIVER, TIANSHANMOUNTA INS

HAN Tian-ding, L U Shi-yin, D NG Yong-jian, JIAO Ke-qin
(Cold and Arid Regions Enviroomental and Engineering Research Institute, CAS, Lanzhou 730000, China)

Abstract: Based on in site continuousobservations of mass balance over the GlacierNa 1 in the source region
of theUrumqi river, we analyzed the atial-tenporal variations of the surface mass balance series beginning from
1980 at each measurament sites on the glacier Besides attention has al been paid © variations in the glacier
frontal position and the equilibrium line altitude and the relationship betveen mass balance and climatic factors
The urce region of the U rumugi river has seen a rising in air tanperature and an increase in precipitation after the
mid-1990s Under such a pattern of climate change during the last decades, GlacierNa 1 hasbeen in an intensive
masswastage, anounted 10-9599mm during 1959 and 2002, which corregponding to the thickness thinning over
10m on the glacier An accelerating trend of mass losing on GlacierNa 1 wasobserved o be - 739 6 mm annually
during 1987-2002 V ariation in mass balance of the GlacierNa 1 isprimarily under control by the summer air tem-
peratures, a good negative relation exists betveen the mass balance and the summer mean air tamperaturewith the
correlation coefficientof - Q 72 at the 99% significance level Itwasfound that cold seanal precipitationsplayed
a key mle in the variation inwinter balance A ffected by the accelerated masswasting, the GlacierNa 1 has expe-
rienced an obvious retreat at the teiminuspart since the 1980s, and thiswasmore evident at the end of west branch
of GlacierNa 1 during 2000 and 2002 A dtatistical analysis showed that the accelerating retreat of the east branch
might have close relation with the variations of gecific mass balance in the area above 4200m a s | on Glacier
Na 1
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