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Fig.1 Distribution of the representative hydrometric stations T °
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Table 1 The vector angle range and representative angle of
the monthly runoff S
/° /° o
1 345~15 0 S=2% . X Sgn(x—x;) (8)
2 15~45 30
3 45~75 60 ’
4 75~105 90 1, x—x>0
5 105~135 120 Sen (x—x,)=10, x-2,=0 9)
6 135~165 150 -1, x-x,<0
7 165~195 180 !
8 195-225 210 PR T i ks
9 225255 240 jsn, k<joS ; 0, var (S)
10 255~285 270
11 285~315 300 —
var(§)="tn=1) (2n+5) (10)
12 315~345 330 18
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Table 2 The annual runoff distribution characteristic value
C, C,
47 46 47 166 169 168 1.16 1.04 1.10
43 48 46 163 176 170 1.09 1.11 1.10
48 46 47 175 180 178 1.10 1.02 1.06
47 46 47 176 179 178 1.06 1.02 1.04
45 48 47 189 188 194 1.09 1.11 1.10
53 49 51 190 194 193 1.21 1.07 1.13
49 47 48 180 199 192 1.17 1.02 1.07
51 53 52 192 187 189 1.28 1.18 1.22
55 53 54 195 195 195 1.36 1.17 1.26
50 48 49 202 197 199 1.21 1.04 1.12
37 38 38 218 215 216 0.88 0.77 0.82
35 26 31 221 185 203 0.66 0.55 0.60
36 34 35 209 210 218 0.78 0.77 0.78
32 29 30 215 233 225 0.67 0.64 0.65
32 39 36 224 248 237 0.68 0.81 0.75
54 50 52 189 193 191 1.25 1.03 1.12
53 48 50 199 203 201 1.23 0.97 1.09

1950~1979 ,1980~2011 ,1950~2011
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Fig.2 Concentration and non—uniformity coefficient correlation diagram s ;2.3
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Table 3 Distribution of the monthly runoff percentage of the control station in Henan province
1% 4
1 2 3 4 5 6 7 8 9 10 11 12 1%
2 4 6 8 11 12 24 14 7 5 4 2 61
3 4 6 7 9 10 25 15 9 5 4 3 60
2 3 5 6 9 11 25 16 9 6 4 3 62
2 3 5 6 9 12 24 17 9 6 4 3 62
3 3 3 4 7 8 24 20 12 9 5 3 65
2 2 3 4 5 9 26 22 11 7 4 3 68
2 2 3 4 6 9 27 20 11 9 5 3 67
2 2 3 5 6 6 17 25 15 10 5 3 67
2 2 3 4 6 8 26 22 12 7 5 3 68
3 3 3 4 6 6 20 22 14 9 6 4 65
4 4 4 5 6 5 15 17 14 12 8 5 59
4 4 7 7 6 7 11 15 15 13 8 5 54
6 6 6 5 6 6 11 18 11 9 8 6 50
6 6 6 5 6 6 11 20 11 9 8 7 51
6 5 5 4 5 4 12 21 12 10 9 7 54
2 2 2 4 6 10 28 23 11 7 4 2 71
3 2 3 4 5 7 22 24 13 9 5 3 68
3 3 4 5 7 8 20 20 12 8 6 4 62
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Table 4 Analysis of the runoff trend of the main rivers in Henan province (value Z)
1 2 3 4 5 6 7 8 9 10 1 12 69
089 | —0.18 | 061 | —2.01 | -1.89 | 084 | 088 052 | 228 | 142 | 026 | 115 | 065
-0.55 -1.07 -1.47 -2.69 -3.49 0.00 -0.45 -0.21 0.22 0.32 -0.33 0.13 -0.50
1.14 0.17 -0.48 -1.82 -2.09 0.48 -0.02 0.10 1.17 0.66 0.29 0.77 0.08
-0.23 -0.22 -1.19 -1.71 -1.95 0.55 -0.17 0.11 0.93 0.70 0.29 0.45 0.07
-0.90 -0.52 0.56 -0.33 0.25 0.62 1.79 0.44 0.31 -1.46 -1.15 -0.23 0.77
-0.20 -0.69 -0.67 -1.36 -1.56 -0.92 -0.12 -0.87 -0.70 0.00 -0.41 -0.55 -0.86
0.36 -0.99 0.47 -0.95 -1.10 -0.78 -0.06 -0.32 -0.49 -1.16 -0.18 0.68 -0.38
279 | —301 | 231 | -2.53 305 | -148 | —2.13 | -192 | —098 | —1.94 @ -270 | 244 | -2.70
0.76 -0.02 0.21 -1.28 -1.19 -0.05 -0.69 -0.27 0.54 0.37 -0.47 0.45 -1.05
-1.33 -1.48 -1.57 -1.79 -1.55 -0.21 -0.49 -1.68 -0.87 -0.54 -0.92 -0.39 -1.84
-2.73 -3.27 -2.60 -2.97 -2.03 -0.45 -3.72 -2.78 -2.14 -2.50 -3.72 -2.34 -3.67
-2.76 -1.15 -1.60 -3.14 -3.67 0.23 -5.04 -5.37 -5.06 -4.53 -5.37 -2.62 -5.42
-3.51 -4.26 -3.71 -3.95 -2.25 -3.04 -2.57 | =297 -3.10 -4.22 -4.22 -2.85 -3.61
-3.20 -4.68 -3.89 -4.32 -3.88 -4.10 =347 | -349 -3.00 -4.03 -4.09 -3.26 -3.94
-3.93 -4.44 -4.65 -4.64 -4.01 -4.85 -3.78 | -3.72 -2.99 -3.74 -3.83 -3.37 -3.96
1.90 1.28 0.43 -1.98 -1.56 0.12 0.49 0.83 -0.14 0.23 0.89 1.68 0.04
0.86 -0.50 -0.28 -1.47 -0.46 0.82 -0.32 -0.45 0.12 -0.89 -0.23 0.31 -0.94
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Distribution of Inner—annual Runoff in Main Rivers of Henan Province

LI Sihai, LIU Guanhua
(Hydrology and Water Resources Bureau of Henan Province, Zhengzhou 450003 , China)

Abstract: Based on the monthly runoff series from the representative control stations of the four basins from 1950 to 2011, the
concentration degree (C,), concentration period (C,), uneven coefficient (C,) were used to study the distribution characteristics and
law. And m-k test method was used to study the monthly runoff trend. The results show that from the south to north in Henan
Province, there is a decrease trend of the monthly runoff concentration degree and heterogeneity, runoff focus has successive
backwards, and there are two jump interval. C, C, for the rivers of Yellow, Yiluohe and Weihe are in the low value interval, and
C,, C, for the Huaihe River and its southern tributaries, the rivers of Hongruhe, Shayinghe and Tangbaihe are in the high value
interval. After 1980, the runoff concentration is low, concentration period delay, uneven coefficient become small. In the northern
and northwestern rivers, monthly runoff significantly decrease; the southern river  runoff in April and May has a significant
decrease trend, and increase or decrease trend is not significant in other months; and there is no significant runoff increase or
decrease trend in the central, southwestern rivers. The total runoff in flood seasons in the north and northwest rivers have
significant decrease trend, and there is no obvious increase or decrease trend in the other rivers.

Key words: monthly runoff; concentration degree; uneven coefficient; m-k test



