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1
Tablel The characteristics of the annual runoff at the stations on the Zishui River
(1959~1986) (1987~2001) (2002~2014)
/ km?
/ 10%m?® / mm /10°m? / 10%m?® / mm / mm / 10%m?® / 10%m’® / mm / mm
11 657 90.8 1305.5 106.4 15.6 1367.0 61.5 80.9 -9.9 12874 -18.1
16 236 122.1 1325.7 137.2 15.1 1412.5 86.8 114.5 -7.6 1311.3 -14.4
22 810 178.2 1419.0 206.6 28.4 1518.9 99.9 167.6 -10.6 1415.5 -3.5
26 704 219.3 1430.7 248.0 28.7 1533.8 103.1 211.5 -7.8 14329 2.2
| 2
1.6 —— 4 —— KT f
12 L KIBE e BT Table2 The calculation results of the cumulant slope
0.8
0.4 change rate method
0
os | (1987~2001) (2002~2014)
0.8
12
-16 . : . . . . : . . : (G) (Cy) (G) (Cy)
1959 1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 2014
28.7 71.3 31.3 68.7
54.8 45.2 38.5 61.5
2 50.9 49.1 28.9 71.1
Fig.2 The standardized annual runoff residual mass curve 570 43.0 338 66.2
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Fig.3 The relationship between the years and cumulative runoff at the stations on the Zishui River
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Table3 The calculation results of the double mass curve method

(1987~2001)

(2002~2014)

/ mm / mm /% 1% / mm / mm /% 1%
913.0 821.6 31.6 63.4 693.6 863.1 228 772
845.1 810.8 632 36.8 705.2 791.2 385 61.5
905.7 849.1 545 455 734.8 862.1 255 74.5
928.9 895.7 69.2 30.8 792.1 885.5 31.7 68.3
) o 57%~69.2%,
30.8% ~43% ;
28.7%~31.6%, 31.7%~33.8% ,
68.4%~71.3%, - 66.2%~68.3% 1987~2001
, , 20 ,2002~2014
80 90 , 21 34.5%,
, 90 ,
, [18-19] , . . . . \ 8
54.8%~63.2%, °
36.8%~45.2%;
38.5%, 61.5% . >
, 1959~2014
50.9%~54.5%, , 4
45.5%~49.1% ; ,
25.5% ~28.9% , )
71.1%~74.5% . 1987~2001 (1) t
,2002~2014
20.5%~25.5%, )
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Analysis and Revision of Design Runoff of Seven Major River Basins in China

YANG Liying, ZHAO Xuemin, LIU Wei
(Institute of Water Resources & Hydropower Planning and Design of MW R, Beijing 100120, China)
Abstract: On the basis of the second water resources survey and evaluation in China, this paper analyzed the changes in the
runoff series of the 347 hydrology stations and the variation of the low value by comparing the changes of the runoff series of the
seven major basins, reflecting the changes in the hydrological situation of the basins in the last 10 years. The natural runoff is
generally partial, and the design runoff of the Songliao River, Haihe River and Yellow River have been reduced, and the change
trend of the runoff in the Yangtze River, Huaihe River, Taihu Lake and Pearl River are not significant in the last 10 years. After
the extension, the representative of the runoff series is better, and the impact of underlying surface on rainfall-runoff relationship
has be considered for the Yellow River Basin.

Key words: seven major river basins; runoff series; reversion; underlying surface
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Impact of Precipitation and Human Activities on Runoff in Zishui River in Recent 55 Years
LI Tong"?, HU Guohua'?, GU Qingfu®, ZHOU Hui’
(1. School of Hydraulic Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. Key Laboratory of Water—Sediment Sciences and W ater Disaster prevention of Hunan Province, Changsha 410114, China;
3. Hydrology and W ater Resources Survey Bureau of Hunan Province, Changsha 410007, China)
Abstract: In order to estimate the relative impact of climate change and human activities on the change of runoff in the Zishui River Basin in
Hunan Province, the cumulative anomaly curve and sliding t—test were used to analyze the trend and runoff test of precipitation and runoff series in
the past 55 years. The comparative method of the slope changing ratio of cumulative quantity and the method of double mass curve were used to
calculate the contribution rate of precipitation and human activities. The results show that there is an obvious impact of human activities at the
Luojiamiao Station in the upper reaches of the Zishui River. In the variation period I (1987-2001), the effect of precipitation on runoff is larger
than that of human activities. In the variation period II (2002-2014), the contribution rate of human activities increased significantly and gradually
became the main driving factor of runoff change.

Key words: runoff change; mutation year; precipitation; human activity; Zishui River



