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Analysis of trend and influencing factors of runoff variation in
headwater basin of West Liaohe River

YANG Xiao-li REN Li-liang JIANG Shan-hu YUAN Shan-shui SHI Lin
State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohai University ~Nanjing 210098  China

Abstract Based on hydrological data from the Laohahe Basin and Shalamulunhe Basin from 1977 to 2008 the Mann-
Kendall test method the sequential cluster analysis method and the linear regression method were used to analyze the
intra-annual and inter-annual variations and influencing factors of precipitation and runoff over 32 years in the basins.
The results show the following There was an obvious decreasing trend of annual precipitation and runoff in the two basins
from 1977 to 2008 and the runoff decreased more significantly than precipitation. The decreasing trend of precipitation
was not significant in the Shalamulunhe Basin and the runoff was slightly influenced by the decrease of precipitation and
the variation of land use/cover due to the constant spring feed. In the Laohahe Basin the runoff decreased much more
significantly than precipitation and the breaking flow occurred in rainy seasons. Precipitation was the main factor
influencing the runoff from 1977 to 1998 in the basin. The runoff decreased by 70.3% from 1999 to 2008 due to the
effects of human activities including the variation of land use/cover construction of reservoirs and dams and water

collection from outside of the river courses in the basin.
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Fig. 1 Mann-Kendall trends of monthly precipitation and monthly runoff in Laohahe Basin and Shalamulunhe Basin
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Fig. 2 Precipitation variation curves in Laohahe Basin and Shalamulunhe Basin from 1977 to 2008
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Fig. 3 Time histories of sum of square error of annual runoff series in Laohahe Basin and Shalamulunhe Basin from 1977 to 2008
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Table 1 Variation of daily mean values of hydrological parameters in Laohahe Basin and Shalamulunhe Basin from 1977 to 2008
p Q Er c
P/ mm d7! Q/ mm d7! Ep/ mm d7! c Q/p
/% /% /% /%
1977—1998 1.218 0.087 1.131 0.070
12.73 65.52 8.66 57.14
1999—2008 1.063 0.030 1.033 0.030
1977—19%4 0.867 0.249 0.618 0.287
6.57 36.55 5.50 32.08
1995—2008 0.810 0.158 0.652 0.195
P Q Ep P-Q ¢ Q/p
3.3 /
/
12 2
4 4 a - R =0.82
- 2. 2
18.9 mm 11.1 mm
70.3% .
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Fig. 4 Regression relationships between precipitation and runoff in Lachahe Basin and Shalamulunhe Basin during two different periods
1995—2008 2
1977—1994 Table 2 Observed and simulated runoff depths in
20 Laohahe Basin during periods of land use
8
/mm
/mm /mm
1999 16.48 14.91 -1.57
: 2000 15.97 1.80 -14.17
65% 1987 2001 13.47 10.58 -2.89
23.99% 2002 11.89 35.63 23.73
2003 7.7 31.85 24.09
304.1%  490.7%
2004 4.81 23.71 18.90
2005 21.86 31.12 9.25
4.85% 1.24% 2006 7.75 18.71 10.96
2007 6.52 8.36 1.84
2008 4.49 12.38 7.89
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