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2 (a) (b)
Fig.2 Annual discharge (a) and monthly mean discharge ( b) from the Kuytun River Basin
3 (a) (b)
Fig.3 Variations of annual mean temperatures ( a) and precipitations ( b) from Usu Station during 1964—2009
0.093 x10° m*/10 a 1964—
0. 092 x10° m’/10 a 2009 12
0. 00000453 x 51.85 km’ 3.60 km*(  2)
10° m*/10 a .
11-12
1 ) 2
Tab.1 Correlation between temperature and precipitation Tab. 2 Atiribute values of the First and Second Chinese

and discharge of the Kuytun River Basin

0.71

-0.19

-0.04

-0.18

Glacier Inventories of the Kuytun River Basin

/ /km? /km?
(1964) 293 199.51 10. 81
(2009) 281 147. 66 7.21
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Tab.3 Accuracy evaluation of simulation results of BP model with different input elements during the ablation period

(1964—1993 ) (1994—2009 )
R RMSE/10% m? ME/10%m® R RMSE/10% m? ME/10%m®
1 T.P 0.78 0.35 0.95x10~* 0.64 1.00 -0.22
2 T.P.SD 0.76 0.36 -0.51 x1078 0.72 0.90 -0.45
3 T.P.W 0.85 0.29 0.60 x10 ~° 0.53 1.10 -0.30
4 T.P.RH 0.82 0.32 -0.25x10"® 0.52 1.20 -0.19
5 T\P.SD-W 0.86 0.29 0.75 x101° 0.65 0.96 -0.04
6 T.P.SD.RH 0.82 0.32 0.10 x10° 0.49 1.17 -0.50
7 T.P.W.RH 0.88 0.26 -0.16 x1078 0.52 1.45 -0.16

8 T'\P.SD.W.RH 0.91 0.24 -0.37x107° 0.66 0.95 -0.04
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4 (a) (b)
Fig.4 Contrast between predicated value and observed value in training stage

(‘a) and test stage (b) during the ablation period

6 ( 5)
ASD (+5% +10%) AW
(+5% +10%) ARH 10-12
(+5% +10%) . .
5.2 ( 95 5% 10%
0.5C.1C 2C 3 2.82% 5.96% .
1990—2009 °
4.62%.9.13%  18.30% - 5%
10% 2000—2009 9.78% . 10% 1.53%  4.23%
30 .
22 26-27 . 4
Tab. 4 Response of the discharge from the Kuytun River Basin
during the ablation period to temperature and precipitation
28-29 AR/% AT/C
7.59% . AP/% 0 +0.5 +1 +2
0 0.00 4.62 9.13 18.30
59, 9 66%: 10% +10 9.78 13.90 18.14 26.92
0 . 0 , 0
23.02% S
1°C 2°C .

Tab. 5 Response of the discharge of the Kuytun River

Basin during the ablation period to other factors

ASD/% AW/ % ARH/%

o +5 +10 +5 +10 +5 +10
AR/ % 9.66 23.02 -2.82 -5.96 1.53 4.23

0.81
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Discharge Simulation and Sensitivity to Climate Change of the Kuytun
River Basin on the North Slope of Tianshan Mountains China

ZHAO Linlin' SUN Meiping' > SUN Hao' GONG Ninggang' YAN Luxia'

(1. College of Geography and Environment Sciences Northwest Normal University Lanzhou 730070 China;

2. State Key Laboratory of Cryosphere Sciences Northwest Institute of Eco — Environment and Resources CAS Lanzhou 730000 China)

Abstract: The discharges during the ablation and non-ablation periods of the Kuytun River Basin were analyzed by
using the meteorological data from Usu Meteorological Station and hydrological data from Jiangjunmiao Hydrological
Station during 1964—2009. Combined with the data from the First and Second Chinese Glacier Inventories and the
China Meteorological Forcing Dataset ( CMFD) with the resolution of 0. 1° x 0. 1° the discharge during ablation
period was simulated using the BP artificial neural network and the sensitivity analysis of climate change was
examined. The results showed that: (1) The annual discharge from the Kuytun River Basin presented an generally
increasing trend. The trend magnitude of discharge during ablation period was close to the annual value. There was
no significant trend during the non-ablation period. (2) The comparative analysis indicated that the BP artificial
neural network model showed a best performance when the five meteorological elements ( air temperature

precipitation amount sunshine duration wind speed and relative humidity) were applied as input data. The best
structure of BP artificial neural network model was 57 which was determined by the change of glacier volume of
the First and Second Chinese Glacier Inventories. (3) The air temperature precipitation amount sunshine
duration and relative humidity during the ablation period of the Kuytun River Basin all played important roles in
promoting discharge but the wind speed was the opposite. The discharge was more sensitive to air temperature

precipitation amount and sunshine duration. The discharge will rise by 4.62% 9.13% and 18.30% relative to
the mean value during 2000 —2009 when precipitation amount remains stable and air temperature rises by 0.5 C

1 °C and 2 C respectively. When air temperature keeps constant and precipitation amount rises by 10%  the
discharge will rise by 9.78% . When air temperature and precipitation amount change simultaneously the increase

of discharge will be significantly higher than that if only air temperature or precipitation amount changes.

Key words: monthly discharge simulation; sensitivity analysis; glacier volume; BP artificial neural network;

Kuytun River Basin



