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Abstract: Based on the runoff observation and meteorological data at Xiying River in the Shiyang River basin during
1961—2009, the change trend and annual distribution of runoff as well as their relationship with meteorological factors
were analyzed. The results showed that the overall change trend of runoff was going down in the recent 49a, and the de-
crease range was greater in winter and summer than in spring and autumn. The seasonal runoff decreased obviously in
1990s, especially the evident abrupt changes were found in yearly, spring and summer runoff. The annual runoff came
mainly from rainwater during flood seasons, and the proportion of rainwater in total runoff was gradually increased, while
that of snow melt water in total runoff was decreased. There was a small increasing trend of precipitation in the river
basin, but it was not obvious in summer. The temperature increased significantly, and the trend coefficient of tempera-
ture was the largest in winter, which caused the increase trend of evaporation. Correlative analysis showed that the runoff
was positively correlated with the monthly precipitation during June to September, but it was negatively correlated with
monthly temperature and evaporation during July to August. The probable influences of future temperature and precipita-
tion changes on runoff under different conditions was also analyzed, which showed that the temperature would play a main
negative role on runoff, and the rise of temperature along with the increase of evaporation during flood periods would bring
out the decrease of total annual runoff. Climate warming would be unfavorable to the increase of runoff in general .
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Table 1 Decadal variation of seasonal runoff in Xiying River
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Decade  Winter Spring Summer  Autumn  Information years
50 0.150 0.586 2.157 0.739 1954—1960
60 0.132 0.529 1.772 0.695 1961—1970
70 0.124 0.605 1.904 0.701 1971—1980
80 0.128 0.626 1.935 0.637 1981—1990
90 0.112 0.479 1.466 0.606 1991—2000
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Fig.3 Variation curve of peak shape degree and wet-dry rate of nunoff in Xiying River
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Fig.4 Mutation analysis of runoff in different seasons in Xiying River
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Table 2  Correlation coefficients between precipitation and runoff

% 5 Staion A Month
1 2 3 4 5 6 7 8 9 10 1 12
R Gulang -0.12 -0.03 0.06 -0.02 -0.08 0.33° 0.40** 0.14 0.33° -0.02 -0.02 -0.10
# B Yongchang -0.14 -0.18 0.06 0.0l -0.16 0.39"* 0.09 0.16 0.2 0.09 0.17 -0.17
5808 Wushaoling  -0.19 0.02 -0.02 0.27 -0.15 0.38"" 0.35" 0.39** 0.32* 0.0 0.02 -0.29"
i %0.05 BFHAF; x «0.01 BBEKF. TH.
Note: * means significance at 0.05 level; * * means significance at 0.01 level. Hereinafter the same.
®3 SESERBOEXRAN
Table 3  Correlation coefficients between air temperature and runoff
N A4 Month
2 3 4 5 6 7 8 9 10 u 12
R Gulang -0.02 -0.08 0.21 001 -0.06 -0.22 -0.33" -0.36" -0.08 0.16 -0.07 -0.10
7B Yongchang 0.090 -0.03 022 -0.01 0.03 -0.15 -0.31" -0.35" -0.05 0.20 -0.03 -0.02
5850 Wushaoling -0.04 -0.03 0.19 0.01 0.2 -0.15 -0.29* -0.36" -0.05 0.14 -0.08 -0.16
F4 REBREERRHBXRY
Table 4 Correlation coefficients between evaporation and runoff
A 4 Month
¥ s, Station
1 2 3 4 5 6 7 8 9 10 11 12
H# Gulang -0.54** -0.29 -0.34" -0.2 -0.33" -0.35" -0.48"*-0.62""-0.15 -0.27 -0.28 -0.24
/KB Yongchang -0.36* -0.24 -0.24 -0.17 -0.14 -0.06 -0.23 -0.62"*-0.21 -0.36" -0.30" 0.0
L #4% Wushaoling -0.16 -0.16 -0.22 -0.28 -0.19 -0.13 -0.34" -0.52""-0.20 -0.26 -0.21 -0.20
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