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Table 1  The location of weather stations in Songhua River
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Fig. 1 Wavelet coefficient of precipitation, runoff and sediment discharge in Harbin
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Fig. 2 Wavelet coefficient modular square of precipitation, runoff and sediment discharge in Harbin
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Fig. 3 Wavelet coefficient variance of precipitation, runoff and sediment discharge in Harbin
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Fig. 4 Wavelet coefficient curves of precipitation, runoff and sediment discharge at different scales in Harbin
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Table 2 The singular points of precipitation, runoff and sediment discharge at different scales in Harbin
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The Multi-time Scale Features of Runoff and Sediment
Discharge in Harbin

MU Xing-min"?, SONG Xiao-yan’”, GAO Peng'”*, WANG Fei'*, WANG Shuang-yin’
(1. Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, China;
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Abstract; Multi-time scales analysis may provide a scientific basis for short-term and long-term
projections of runoff and sediment discharge. The multi-time scale features of precipitation, runoff
and sediment discharge were studied using wavelet analysis test in Songhuajiang River. The data
of areal average precipitation, runoff and sediment discharge from 1955 to 2005 were employed for
Harbin Hydrological Gauging Station. The results showed that precipitation, runoff and sediment
discharge had significant approximate periodicity and multi-time scale features. Their first main
periods were 24. 0 —26. 0 years, the second main periods were 17. 0 —18. 0 years, and the third
periods were 6. 0 —7. 0 years. At the 7 years scale, changes of precipitation, runoff and sediment
discharge had the synchronization from the 1950s to the 1960s; in the 1970s, due to massive pop-
ulation movement, as well as the irrational development of water and land resources, a three-
curve disorder was resulted ; after the 1980s, the implementation of comprehensive measures made
three curves re-converge. At 17 and 26 years scales, because of water diversion project, the con-
struction of reservoirs and other human activities, there is not always synchronization between the
three curves. Wet and dry years and singular points were closely related to the time scale, so the
trend divorced from time scales is meaningless.

Key words: areal average precipitation; runoff; sediment discharge; wavelet transform; multi-

time scale; Harbin



