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\ 16 \ 2
390km’ ~ 32229km’,
8541km”
1
Tab 1 The selected watersheds
() ©) )
1 - 32229 M 125. 27 49 45 1973~ 1989
2 1 3094 M 124 32 50 78 1973~ 1989
3 1 25292 M 124 27 48 53 1963~ 1985
4 1 15544 M 123 00 46 73 1973~ 1989
5 1 5893 M 121. 32 46 58 1974~ 1985
6 1 18462 M 122 35 45 85 1963~ 1985
7 1 10355 M 121. 45 45 05 1964~ 1979
8 2 7656 M 121 35 46 28 1964~ 1988
9 1 2426 H 127 32 43 70 1964~ 1988
10 1 12391 H 126 62 42 88 1963~ 1987
11 1 8532 M 127. 95 42 65 1964~ 1988
12 2 6508 H 125 20 44 42 1963~ 1985
13 2 574 H 125 30 43 35 1964~ 1988
14 2 1037 H 126 75 43 13 1963~ 1988
15 2 1957 H 126 15 42 45 1969~ 1988
16 3 481 H 125 52 42 67 1969~ 1988
17 3 390 M 126 80 42 38 1964~ 1988
18 1 19186 M 129 48 46 97 1965~ 1988
19 1 9809 H 127. 00 46 77 1973~ 1987
20 1 4185 H 130 52 46 02 1963~ 1988
21 1 10425 H 128 72 45 82 1971~ 1989
22 1 4580 H 128 35 45 45 1964~ 1989
23 1 5640 H 127. 10 44 87 1963~ 1979
24 1 8075 M 128 60 43 68 1963~ 1988
25 2 3288 M 130 08 45 65 1965~ 1984
26 2 5240 H 127. 07 45 10 1963~ 1985
27 - 7354 H 125 52 47 88 1963~ 1985
“a e
. ( )
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32
R 29~ 118 7mm,
383 0mm ( 2), 11. 0%~ 29 6% , 20 2% 27
D (mm) Ps (mm) (
Q01) ( 4): D= 0004Ps"”, R*= 0.85 (2)
2
Tab 2 Snowmet runoff depth and sediment transport modulus in the selected watersheds
(mm) (t/km?)
/ / /
(km?) (%) (%) (%)
1 - 32229 M 22 1 31 8 20 9 11 29 0
2 1 3094 M 251 44 1 20 7 09 24 8
3 1 25292 M 18 2 34 7 22 3 17 159
4 1 15544 M 15 4 36 2 23 6 46 16 6
5 1 5893 M 21 4 26 3 272 09 20 5
6 1 18462 M 10 8 11 4 19 4 31 12 8
7 1 10355 M 9 4 29 11 0 06 72
8 2 7656 M 10 0 75 20 5 25 11 0
9 1 2426 H 13 8 60 3 20 6 18 2 14 9
10 1 12391 H 173 395 20 1 157 14 7
11 1 8532 M 24 9 105 8 29 6 69 22 2
12 2 6508 H 95 85 20 8 20 63
13 2 574 H 10 5 157 14 4 30 9 65
14 2 1037 H 12 0 54 5 175 10 9 81
15 2 1957 H 16 0 64 2 23 6 19 3 16 8
16 3 481 H 13 7 18 7 16 4 37 4 10 8
17 3 390 M 24 1 118 7 29 2 12 4 23 0
18 1 19186 M 16 5 55 4 225 23 16 1
19 1 9800 H 137 2717 17. 3 30 19 5
20 1 4185 H 12 9 15 2 150 38 155
21 1 10425 H 177 356 18 9 4 8 21 8
22 1 4580 H 18 0 42 7 21 5 920 225
23 1 5640 H 18 8 42 8 18 7 67 233
24 1 8075 M 17 8 44 7 18 8 29 16 2
25 2 3288 M 15 6 26 4 20 0 91 15 4
26 2 5240 H 18 3 45 1 19 4 50 205
27 - 7354 H 130 8 6 14 8 2 8 151
8540 9 16 2 380 20 2 81 16 5
— BT
0. 6~ 37. 4 t/ km’, 8 1 t/km’,

6. 3%~ 29 0%, 16 5% ,
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Study on snowmelt runoff and sediment
yields in Northeast China

JIAO Jian', XIE Yun', LIN Yan', ZHAO Dengfeng’
(1. School of Geography; State Key Laboratory of Earth Surface Processes and Resource Ecology,
Beijing Normal University, Beijing 100875, China;
2 Heilongjiang Water Resource Bureau, Harbin 150001, China)

Abstract: Severe soil erosion has threatened land resources in Northeast China. Distributed
at mid- and high latitudes, soil loss caused by snowmelt runoff plays a main part in soil e
rosion in this region. But there is little research on it. In this study, the characteristics of
snowfall and snow cover were studied by using daily precipitation records from 93 climate
stations, and the characteristics of snowmelt runoff and sediment yields were analyzed
based on daily runoff and sediment yield data from 27 typical hydrological stations. The
results showed that the snow period was 58 months and the snow cover period was 3. 57
months in Northeast China, which prolonged gradually from south to north for both of the
periods. The average proportion of snowfall to annual precipitation was 7% 25%, which
caused 13.3%-24.9% of snowmelt runoff and 5.8%-27. 7% of snowmelt sediment yields
over the whole year. Although the snowmelt sediment transport modulus did not have sig-
nificant relationship with snowfall, the distribution of snowfall and rainfall in a year had
great influence on the ratio of snowmelt sediment yields to the years total. The topogra
phy has great impacts on snowmelt sediment transport modulus. The snowfall and
snowmelt runoff are less in hilly regions than in mountainous regions, but the sediment
transport modulus in hilly regions was 2.9 times higher than that in mountainous regions.
The sediment transport modulus (ST') has a good power function with the watershed area
(S): ST= 797.625—- 0. 6395. This trend is more apparent in hilly regions, while in the
mountainous regions, the relationship between them is complex. The analyzed runoff and
sediment yields in this paper were based on the observations in the hydrological stations
which did not include deposited part before flowing into the river. It is necessary to
strengthen the monitoring of runoff and soil loss during snowmelt season in order to get a

better understanding of snowmelt erosion and mechanisms of causing factors.

Key words: snowfall and snow cover; snowmelt season; snowmelt runoff; snowmelt sed+

ment transport modulus; Northeast China®



