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Tablel Mean annua egenvauesof hydrologica and
gladiersin the watershed of Tailanhe River

- 287 mm, 44 a
-12.6 m, 1982 ,

F/ km? 1324
Fg km? 431.05
R/ mm 566. 9
P/ mm 683.25
o 0.8
Ro/ mm 10
Po/ mm 150
Qg 0.35
Ry mm 1137.1
Py mm 1329
K 0.35
C/ mm 1329
Al mm 1616
/ mm 1473
By mm - 287
! % 65.3

. 1957 —1981
- 168 mm, 1982 —2000 - 445 mm.
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1 314 mm, 1527 mm,
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1 361
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Table 2 Regonse of streantflow to glacier mass balance
change in the Talanhe Watershed
C/ mm A/ mm ByYymm @Q/10%m® Q/mm
1957 —1960 1341.93 1645.18 - 303.25 7.62 575.81 ( 5a,b,3 1982 —1987
1961 —1970 1325.27 1507.06 - 181.79 6.98 527.47 1987
1971 —4980 1370.92 1505.85 - 128.33 6.95 524.74 ( 59.3
1981 —1990 1199.13 1606.62 - 407.49 7.45 562.32 )
1991 —2000 1415.60 1840.16 - 424.56 8.53 644.06 1987 ) 1989
1329.02 1616.17 - 287.15 7.51 566.88 ( 5b). 3




2 127
, ) 1987 , ,
1982 ,
, 1956 —2000
) ( 6a,b, 1956 —971
'r , 1972 —1986 ,
ol g o 1987 —2000 ,
P 1087
B
@ -l
§ )
g | [ThEhas . 1982
Vs lm2fha
-4 I I 1 g L (a)l ! 1987
1955 1965 1975 1985 1995 2005 4 1971 —1986
| .~ 1
= O ;
B&
H- L
B -
=
%
- 50
0 of
L —PEELTRK ﬁ sob
SL |- BARMX B
- ZFRK B .50+
(b) &
-4 1 1 ! 1 1] =
1955 1965 1975 1985 1995 20054 &= -250}
%
5 2350
5 3 (a) (b) (@)
. . -450 t L 1 1
Fg. 5 Anomdies sum curvesof temperature and precipitation 1950 1960 1970 1980 1990 2000 4
on the southern dope of the Tianshan Mountains ; :JF
o L
&l %
1 E 2+
(3] g st
’ % 4 L
. T ’ 32 °r (b)
(North Atlantic O<cillation, NAO) © . o . .
19500 1960 1970 1980 1990 2000 %
(Arctic Ogcillation, AO)
6 (AO) (a (NAO)
: (b)
FHg. 6 Anomdies sum curvesof the AO/ NAO indicesin
1957 —2000
AO 5
[9, 10]
, 1957 —2000
_ ’ - 287 mm,
’ ’ -12.6 m;
' 65.3%,
’ .44 a

1.24 x 108m?,



128

25

445 mm- a’

15 %. 1982 ,
, 1957 —981

- 168 mm-a !, 1982—2000 -
1

1982

(3]

, 1987
1971 —1986 )

( References) :

Shen Yongping, Wang Shunde. New progressin glacier and war
ter reurces changes in Tarim Basn, Xinjiang[J]. Journd of
Qaciology and Geocryology , 2002, 24(6) : 819. [ ,
. [J1. :
2002, 24(6) :819. ]
Su Zhen, Song Guoping, Wang Lilun, et al. Exiging dlacier in
the Tumuer Region[A]. Qacier and Meteorology in Mt. Tumuer
region, Tianshan[ C]. [tiimg: People’ s Publishing House of
Xinjiang, 1985. 32- 98. [ , , ,
[A].
[C]. ,1985. 32- 98.]
Kang Ers , Zhu Shousen, Huang Mingmin. The characteristicsof
dacier hydrology in the Tumuer region[ A]. Qacier and Meteo-
rology in Mt. Tumuer Region, Tianshan[C]. [tiimg: People’ s
Publishing House of Xinjiang, 1985. 99 - 119. [ ,
, . [A].

[C]. : ,1985.
99- 119.]
Geao Dengyi, Yan Jiangzheng, Ying Qixieo, et al. Meteorology
and dimatein the Tumuer region[A]. Qacier and Meteorology in
Mt. Tumuer Region, Tianshan[C]. [Fiimg : People’ s Publishing

[5]

(6]

(8l

(9]

House of Xinjiang, 1985. 143 - 224. [ , s
v [A].

[C]. : ,1985. 143 -
224.]
Shen Yongping, Xie Zichu, Ding Liangfu, et al. Estimation of
average mass balance for glacier in a watershed and its application
[J3]. Journd of Qaciology and Geocryology , 1997, 19(4) :302 -
307. [ , , N -

[J71. , 1997, 19 (4) :302 -

307.]
Shen Yongping, Liu Shiyin, Wang Genxu, et al. Huctuationsof
glacier mass baance in watersheds of Qilian Mountain and ther
impact on water reurcesof Hexi Region[J]. Journd of Qaciolo-
gy and Geocryology , 2001, 23(3) : 244 - 250. [ ,

[31. , 2001, 23(3) :244 - 250. ]
Xie Zichu, Su Zhen, Shen Yongping, et al. Mass bdance and
water exchange of Haluogou Gacier in Mount Gongga and their
influence on glacid mdt runoff [J]. Journd of Qaciology and
Geocryology, 2001, 23(1) : 7- 15. [ , , ,

[J].
, 2001, 23(1) :7- 15.]
Shi Ydeng, Shen Yongping, Hu Ruji. Prdiminary study on Sg-
nd , impact and foreground of climatic shift from warm - dry to
warm- humid in Northwest China [J]. Journd of Qaciology and
Geocryology , 2002, 24(3) : 219- 226. [ , ,

[J]. , 2002, 24(3) : 219- 226.]
Thompson D W J, Walace J M. Sructure of the Arctic and
Antarctic Osdillations [A]. Proceedingsof the 23"Annua Climate
Diagnogtics and Prediction Workshop [ C]. Horida, USA:
NOAA , NWS, Department of Commerce, 1998. 281 - 284.

[10] Thompsoon D WJ, WalaceJ M. The Arctic Ogillation S gnature

in the wintertime geopotentid height and temperature fidds [J].
Geophyscd Res. Lett. , 1998, 25: 1 297 - 1 300.



129

Gacier Mass Balance Change in Tailanhe River Water sheds on the South
Sope of the Tianshan Mountainsand Its Impact on Water Resources

SHEN Yongping', LIU Shi-yin®,

DING Yongjian', WAN G Shun-de’

(1. Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou Gansu 730000, China;
2. Aksu Hydrology and Water Resource Bureau, Aksu Xinjiang 843000, China)

Abgtract : The Tarim Basn is the biggest arid inland
basnin China, it islocated in Ada European Conti-
nent and far away from the sea. Tailanhe Watershed
islocated on the southern dope of the highest peak ,
Tumer, 7435.3 m ad , of the Tianshan Mountains,
wource from the Jong Tailan Qacier, inflow to the
Tarim Basn, southern Xinjiang. The areaof the war
tershed controlled by the Tailan Hydrologica Sation
is1 324 km?, the existing glaciers cover 431 km?in
area and 32.6 % of the total watershed area. Precipi-
tation increases with altitude, mean annua rainfal is
about 683 mm, the maximum rainfal gopears on
glacia cover areawith 1 329 mm depth. Mean annual
streamflow of 1957 —2000 is 7.5 x 10°m® in the war
tershed, with 566 mm in average water depth. The
climate is controlled by the weserly stream and air
massfrom Northern Atlantic Ocean and Artic Ocean
pass through centre Ada and Europe, the warm sear
on is the main glacier replenishment period. Major
climatic features are a ring - summer precipitation
maxi mum occurring 9 multaneoudy with ice and snow
melt.

Over the past decades years, the Tianshanin
have started melting down with the increase in tem-

perature leading to increasng glacier-fed streanmflow.
The glacid runoff is 65 % of average annua runoff in
the Tailanhe watershed, mean annual glacier mass
balance in 1957 —2000 is - 287 mm per year and to-
tal 44 yearsice massloss 12.6 m in thickness. 1982
isa key year , a dominating weaker postive mass bal-
ance character shift to strong negative phase, and
mean annual mass baance changed from - 168 mm
per year in 1957 —1981 to - 445 mm per year in
1982 —2000. A sngtivity test showsthat 1 annu-
a air temperature change will cause 300mm glacier
mass balance fluctuation , and 16 % amplitude of aver-
age annua runoff. As globa warming, the glacier
melts strengthening and meltwater increasng rapid-

ly , more water resources supply to arid Tarim Badn.

In the Xinjiang area, the climate is afected
mostly by the westerly current coming from the At-
lantic Ocean and the Arctic Ocean. The Northern At-
lantic Ocillation and the Arctic Oscillation indices & -
fect the precipitation, temperature and glacier mass
balance variations of the Tianshan Mountains. The
climate shift in northwest Chinais linkage to NAO/
AO dgrength change, a reaon of the causes.

Key words: glacier mass balance; climate change; NAO/ AO indices; Tailanhe River of Xinjiang



