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Abstract Based the 1956-2007 annual runoff data from four hydrological stations in the middle
reaches of Yellow River from Sanmenxia to Huayuankou Sanhuajian basin  and by using the
statistical methods of trend analysis and wavelet transform this paper studied the variation char-
acteristics of annual runoff in the basin. There was a distinct decreasing trend of the annual runoff
in the basin. On the whole the annual runoff experienced an alternation of two wet and two dry
periods whose turn points occurred at 1969 1982 and 1987. The time-frequency variation of
the annual runoff was mainly a 25-year cycle or a 2—8-year cycle.
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Tab.2 Statistical characteristics of annual runoff in Sanhuajian Basin

m’ % m’ % m’ % m’ %
1956—1960 386.0 14.9 410.6 10.9 15.0 85.2 40.8 61.3
1961—1970 464. 6 38.3 522.8 41.1 14.6 80. 2 33.2 31.2
1971—1980 350.6 4.3 373.8 0.9 5.9 -27.2 20.2 -20.2
1981—1990 376.9 12.2 419.0 13. 1 5.6 -30.9 30.3 19.8
1991—2000 225.4 -32.9 237.0 -36.0 3.8 -53.1 13. 8 -45.5
2001—2007 195. 1 -41.9 240. 3 -35.1 6.7 -17.3 19.7 -22.1
1956—2007 336.0 - 370. 4 - 8.1 - 25.3 -
0. 3856 0.4014 0.9168 0. 6592
350 _
—o— =ik —o— FTEHD —A—RAB —— BHERX
300
250
S 200
¥ 150
S 100 -
100
B
& 50
[
0 Y\
-50
-100 : : : : : : : :
1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006
£ B
2 1956—2007

Fig.2 Anomaly percentage of annual runoff from 1956 to 2007 in Suanhuajian Basin
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Tab. 3  Statistical characteristics of flood/dry of annual Tab.4 Trend of annual runoff series in Sanhuajian Basin
runoff in Sanhuajian Basin during 1956—2007
M-K
14 3 11 7 17 ~5.1292 1.96
15 2 11 3 21 -5.0187 1.96
17 1 2 5 27 -3.3932 1. 96
13 1 5 8 25 -3.2511 1. 96
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Fig.3 Wavelet transforms of annual runoff in Sanhuajian Basin
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Fig.4 Wavelet variance of annual runoff in Sanhuajian Basin
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