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Simulation of response of glacier runoff to climate change in the Hotan River Basin / WEI Xiaona', LONG Aihua'?,
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Abstract: The SWAT model embedded with glacier module was built for glacier runoff simulation in the upper Hotan River
Basin. Based on the measured runoff data and glacier cataloging data, the model was corrected and verified, and the
contribution of glacier runoff to surface runoff, change trend of glacier runoff, and its response rule to climate change in the
river basin were quantitatively analyzed. The results show that the average annual glacial runoff of the Yurungkash River
Basin is 11.02 x 10* m”, with its contribution rate to surface runoff being 48.70% , and the average annual glacial runoff of
the Karakash River Basin is 9.51 x 10° m’ | with its contribution rate to surface runoff being 45. 46% ; with regard to the
significance level of 0.01, temperature and precipitation of the Yurungkash River Basin have significant increasing trends,
respectively, temperature of the Karakash River Basin has a significant increasing trend, while precipitation of the Karakash
River Basin has an insignificant increasing trend; under the climate change background, there is a large difference between
the runoff responses of the two tributaries due to different geographical positions and glacier characteristics, with glacier
runoff of the Yurungkash River Basin and its contribution rate having a significant increasing and decreasing trend,
respectively, while the glacial runoff of the Karakash River Basin and its contribution rate both having increasing trends.
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Table 1 Parametric calibration results
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AR ETHER/(C camh) Rk B K %/ (mm - ™)
I
B B b & X7 FE HZ Bz 47
ERTIF/8Y 0.018 ** 0.022** 0.042 ** 0.032 ** 0.151 0.728 ** 0.096 0.022
0] 3t 3 0.011* 0.013** 0.036 ** 0.023* 0.019 0.513 ™ 0.072 0.042
WL B F R 0.01.,0.05 1R E KRR,
S . - - - [ BVl o o SVH
—SCIARE - AT RS W AT - SWATH o Fork i 0
. < <[ 1|H|||||||\ T
“ uc £
ab 300 sl
; H ﬂ \. MR VAW AS 1Y wos A
mior | R @—slo-‘ AR av vy 600»@
= | R 4 S A AR ARY
¢ 5 . 7.0 . . . . L . . 800
0 j A 1961 1968 1975 1982 1989 1996 2003 2010 2017

1967 1972 1977 1982 1987 1992 1997 2002 2007 2012 2017
D

(a) EirFHR

0

1967 1972 1977 1982 1987 1992 1997 2002 2007 2012 2017

B2 1967—2017 &£ A H1LE

Fig.2 Simulation results of monthly runoff
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air temperature
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