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Changes of annual runoff distribution in middle reaches of Songhua River
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Abstract In order to analyze the changes of the annual runoff distribution in the middle reaches of the Songhua River

indices including unevenness concentration degree and variation were defined and calculated based on the daily runoff
data at Harbin and Jiamusi hydrological stations during the periods from 1954 to 1987 and from 2001 to 2007. The results
show the following a The annual runoff distribution in the middle reaches of the Songhua River was comparatively even
in the 1970s and mostly uneven in the 1980s. The unevenness and concentration degree of the annual runoff distribution
at Harbin Station were lower than those at Jiamusi Station. The time of occurrence of the maximum runoff at Harbin
Station was later than that at Jiamusi Station. b  The changes of the unevenness coefficient the complete
accommodation coefficient the concentration degree and the concentration period of the annual runoff distribution at the

two stations were consistent and there was a close correlation between the former three indices.
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Table 1 Contained angle and representative angle

for each month in a year

T Ty 12 /e /e
0—— 1 345~ 15 0
3.1.3 2 15~45 30
3 45 ~175 60
C ax Cin 4 75~ 105 90
T max T min r 5 105 ~ 135 120
1o 6 135 ~ 165 150
7 165 ~ 195 180
Cmax = rmax/f Cmin = rmin/f 4 8 195 ~ 225 210
3.2 9 225 ~ 255 240
13 10 255 ~ 285 270
11 285 ~ 315 300
12 315~ 345 330
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Fig. 1 Distribution of annual runoff in Songhua River Fig. 2 Monthly runoff in Songhua River
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Table 2 Runoff at Harbin and Jiamusi stations in Songhua River in four seasons

/ / / /

w’ m /% m /% m /% m /%
411.53 56.23 13.67 161.02 39.13 123.29 29.96 71.00 17.25
638.00 92.86 14.56 263.27 41.26 186.16 29.18 95.71 15.00
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4.2 3
Table 3 Unevenness of annual runoff distribution in Songhua River
3 C. C,
4
1954—1959 0.781 0.761 0.311 0.308
1960—1969 0.702 0.754 0.287 0.308
5. 1970—1979 0.619 0.676 0.267 0.289
4.2.1 1980—1987 0.777 0.791 0.319 0.331
20 50 20 2001—2007 0.676 0.796 0.266 0.316
1954—2007 0.704 0.751 0.289 0.309
2 C,
4
Table 4 Concentration degrees and periods of annual runoff distribution in Songhua River
C, D
E
1954—1959 0.463 0.462 223.78 216.39 8 31 —9 1 23 —24
1960—1969 0.439 0.469 212.07 208.92 9 —20 15 —16
1970—1979 0.404 0.439 203.17 197.60 100 —I11 8§ 4 —5
1980—1987 0.470 0.479 216.25 212.69 23 —24 19 —20
2001—2007 0.381 0.443 196.60 190.09 3 —4 27 —28
1954—2007 0.431 0.459 210.12 205.33 18 —19 12 —13
21 2 70 2 5
C, Table 5 Variation of annual runoff distribution in Songhua River
0.619 0.676 Coonx Cin
C,
50 0.781 30 1954—1959 2.90 2.68 0.21 0.19
1960—1969 2.47 2.56 0.24 0.23
0.777 C, 1970—1979 2.16 2.3 0.25 0.2
21 0.796 80 1980—1987 2.68 2.64 0.24 0.21
0.791 50 2001—2007 2.55 2.91 0.34 0.30
1954—2007 2.51 2.60 0.25 0.23
80 2
21 20 80 2 .80 2 C,
80
20 50 u 60 C,
60
1954—2007 3 a 2
4.2.2
20 50 21 2 C, . C.
0.266 21 70 C. 0.267 C, 0.289 70 70
2 C. 70 . C, 0.319
80 50 C, 0.311 C. 0.331 80 21
C, 0.316 . 50 80 2 21
20 80 2 .80 2 C, 80
20 50 60 2001 C.
60 C,
1954—2007 3 b 2
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