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Fig.1 Map showing river system distribution in Aksu River basn, Xinjiang
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Fig.2 daciers distribution in the watershed of Sary Jaz Kumarik Riversof Aksu River
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50 ' Table 1l Mean annual values of hydrological and glacier
3 4 ’ mass balance calculated in the watershed
1 , of Sary Jaz Kumarik River, Tianshan
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Table 2 The response of runoff to changesin glacier mass
balance in Sary Jaz Kumarik River basn

/108 m3 / mm [ (md. s 1) / mm
1957 —1960 41.21 321.58 1084.75 13.36
1961 —970 45.60 355.84 1101. 40 - 157.89
1971 —980 46.50 362.82 1158. 60 - 230.67
1981 —1990 47.49 370.49 1524.00 - 238.13
1991 —2000 54.88 411.00 1380. 00 - 243.05
2001 —2006 53.73 425.92 1589. 33 - 195.99
1957 —993 45.83 357.59 1245.54 - 165.09
1994 —2006 56.63 44498 1726. 62 - 275.16
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Fig.4 Annua runoff changes and runoff jump point in
Sary Jaz Kumarik River basnin 1957 —2006
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Table 3 dacier meltwater changes and its contribution to runoff of Sary Jaz Kumarik Riversin 1957 —2006

/108 m? /108 m® ! % I % /108 m®
1957 —2006 48.64 6.19 13 58 28.36
1957 —993 45.83 4.59 10 58 26.66
1994 —2006 56.63 10.74 19 59 33.18
10. 80 6.15 9 60 6.52
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Table 4 The decadal change in total runoff of July —Aug

and its proportion in annual runoff in Sary
Jaz Kumarik River basn

7—8 7—8
/108 m® /108m3
1957 —1960 41.21 21.18 0.51
1961 —970 45.60 23.83 0.52
1971 —980 46.50 25.63 0.55
1981 —990 47.49 27.18 0.57
1991 —2000 54.88 30.78 0.56
2001 —2006 53.73 29.27 0.54
1957 —993 45.83 24.93 0.54
1994 —2006 56.63 31.69 0.55
10° m®, 7—8
68 2 %. ,
3 ,
6 15x10° m*, 78
58 5 %. ,

2) ,

797
07 s .
ﬁ‘ (2)7-8H it B AR Y LL 3
& o6}
41
H |
B 05E
m
x
= 04 I L 1 ! I I I I I I 1
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 20104
v a0} oy8H R
B
ﬁ“ 30F
=
8 gf
m
e
=

10 Il 1 1 Il Il 1 1 Il Il 1 1
19551960 1965 1970 1975 1980 1985 1990 1995 2000 2005 20104
6 - 7—8

Fig.6 Runoff of July —Aug and its proportion in annual
runoff in Sary Jaz Kumarik River basn
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Changes in Gacier Mass Balance in Water shed of Sary Jaz Kumarik Rivers
of Tianshan Mountains in 1957 —2006 and Their Impact on Water
Resourcesand Trend to End of the 21th Century
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Abgtract : The drainage area is 12 816 km® above
Shehel Hydrological Station (Aksu River, China)

in Sary Jaz - Kumarik River Basin in which glacier
area occupies 25 % with an area of 3 195.41 km’*.

The Qacier runoff isabout 895 mm , river runoff is
381 3 mm. Ice melt contributed about 58 65 % of
the total runoff in the Shehel hydrological Station,
0 the effects of changes in glacier meltwater on
water resources is very vital. The mean annual

runoff is 48 64 x 10° m® in the period of 1957 —
2006. The mean annual runoff is increasng dra
matically since 1993. The mean annual runoff in-
creased by 10. 56 x 10° m* , a0 is 23 % in 1994 —
2006 than onein 1957 —993. Asaresult of alarge
number of glacier ice melting which were accumu-
lated in the past , by preliminary calculations, mass
balance wastages supply additionally 309. 47 x 10°

m’, an increase of 6 19 x 10° m® , about 13 % of
annual runoff to the river due to climate warming
in the past 50 years. The supply additionally of
glacier melt is 5 3 x 10° m® , and occupies 11 % of
the mean annual river runoff in 1957 —993 , andis
8 8 x10° m’ and 18 %in 1994 —2006. With climate
warming, athough precipitation increasng, glac-
iersis more sendtive to temperature, the glacial
meltwater will be increasng continually.

To presume a little change in glacier area in
the future, the temperaturerise4 , precipitation
increased by 25 mmin 2071 —2100, an average an-
nual runoff will be 66 2 x 10° m® , which increases
by 19 75 x10° m® and the rate of increase is 43 %
than 1960 —990, and increases by 11 75 x 10° m®
and 22 % than 1991 —2006.

Key words: glacier mass balance; meltwater ; climate change; response of runoff ; future trend; Aksu River



