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Distribution of the mean monthly runoff and sediment discharge for many years
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Fig.2 The hydrograph of the cumulative coefficients of deviation from the mean annual runoff and sediment discharge
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Table 1 The statistical characteristics of the interannual runoff and sediment variation at the control stations on the major rivers in

Zhejiang province

/10%m* /10%

14.27 25.56 1999 4.732 1978 5.4 17.5 50.9 2011 4.16 1979 12.2
61.94 108.4 1998 30.07 1963 3.6 105 306 1983 26.3 2005 11.6
164.5 2723 2010 66.8 1979 4.1 198 517 1983 57.5 2003 9.0

11.60 20.57 1973 4.435 2004 4.6 17.1 60.5 1973 1.26 2004 48.0
16.70 26.51 1973 8.042 2004 33 29.4 91.4 1975 4.63 2008 19.7
23.06 38.99 1990 10.8 1979 3.6 354 119 1961 3.21 2003 37.1
12.32 21.13 1990 5.191 1979 4.1 25.8 185 1962 2.00 1991 924
11.02 18.94 1975 4.73 1979 4.0 21.4 71.5 1959 2.64 2003 29.4
14.49 26.79 1990 7.31 1979 3.7 15.2 54.1 1959 0.92 1993 58.7
23.70 38.84 1962 11.86 1967 33 30.7 156 1956 1.31 2003 119

5.176 9.124 1960 2.644 1967 35 6.97 29.6 2005 1.24 1964 23.9

2 ( ) (%)
Table 2 The runoff and sediment decade change rate at the control stations on the major rivers in Zhejiang province (%)
1956~1959 33 128 21 0.1 9.8 7.7 229 18.7 204
1960~1969 48 -120 139 0.1 82 32 22 25 9.7
1970~1979 87 10 -268 243 3.1 0.0 34 43 32 46 —40
1980~1989 132 42 -09 53 37 0.0 5.6 15 57 18 -76
1990~1999 12,0 19.0 14.0 2.7 6.9 0.1 13.0 4.4 6.1 3.1 _12
2000~2010 -12.8 =15 -11.7 -17.3 -16.9 -0.1 -13.8 -7.8 -4.4 -4.3 0.6
2010~2013 4.7 7.1 24.3 30.3 2.0 0.0 73 13.6 6.3 0.3 -10.4
1956~1959 42 7.3 47.4 136.7 144.4 128.5 154.1 292.0 110.9
1960~1969 5.6 13.1 0.6 38.2 88.6 30.7 47.6 62.9 40.7
1970~1979 -6.4 343 0.9 60.2 106.8 4.5 4.2 40.0 -8.2 -20.8 -8.6
1980~1989 -9.7 0.0 11.0 3.5 29.8 -18.5 -31.1 0.8 -13.4 -26.7 -39.6
1990~1999 -354 -8.7 12.1 -20.5 -39.8 -23.0 -52.7 -34.7 -23.6 9.8 3.9
2000~2010 28.4 -61.1 -37.1 -61.3 -58.5 -25.9 -33.0 -55.6 -27.3 -61.6 15.9
2010~2013 85.7 -93 93.4 -16.5 -59.4 19.5 -18.3 -94 -43.2 =77.1 -52.4

1956~2010 2010 B
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Table 3 The trend test results

A Z.,=1.96 A Z,,=1.96
-0.1 < 0.2 <
1.3 < -2.7 >
0.6 < 0.07 <
1.0 < -39 >
-0.9 < -4.8 >
-0.3 < -2.0 >
-0.04 < -33 >
0.1 < -33 >
0.3 < -2.0 >
-0.3 < -4.3 >

-0.4 < -1.3 <
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Fig.3 The change process and trend of the annual runoff and sediment discharge
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Change Trend of Runoff and Sediment Characteristics of Important Rivers in Zhejiang Province
XU Hongyan
(Hydrology Bureaw of Zhejiang Province, Hangzhou 310009, China)

Abstract: Taking the importent rivers in Zhejiang Province as the research object, water and sediment series data from 1956 to
2013 of 11 the hydrology stations were chosen to analyze the characteristics of the intraannual, interannual, and decade variations
of the runoff and suspended sediment discharge. The methods such as the improved Mann — Kendall (M - K) trend test and
linear sliding regression method were used to systematically analyze the runoff and sediment variation of the 6 major rivers. The
results show that the intraannual and interannual variations of the runoff and sediment have certain corelation; the change amplitude
of sediment is greater than that of the runoff; the trend of runoff variation is not significant, however, the sediment discharge of
seventy—three percent of the hydrological stations decreased significantly.

Key words: hydrological stations; water and sediment characteristics; change trend; the main rivers in zhejiang province



