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0.01

1 Mann—Kendall
Table 1 Results of Mann-Kendall rank correlation analysis of the runoff and sediment discharge
variation at the main hydrologic stations in the Yellow River
Z A
-0.84 — -0.27 —
-2.60 0.01 -5.61 0.01
-4.29 0.01 -5.50 0.01
-5.57 0.01 -6.55 0.01
-5.89 0.01 -6.39 0.01
-5.76 0.01 -6.17 0.01
-5.96 0.01 -6.83 0.01
-6.06 0.01 -6.39 0.01
-6.65 0.01 -6.33 0.01
3.1.2
19
( 2)- -
308.4 m’ 0.662 t
9% . ]
9
( 2o
6
Table 2 Changes of runoff and sediment discharge at main hydrology stations
/10* km’ 1% 10%m’ 1% /110%t 1%
12.20 16.2 201.3 59.8 0. 120 1.7 1956 2011
22.26 29.6 308. 4 91.5 0. 662 9.1 1950 -2011
36.79 48.9 212.8 63.2 1. 033 14.2 1950 - 2011
49.76 66. 2 262.0 77.8 7.028 96.9 1950 -2011
68. 22 90.7 341.7 101. 4 10. 221 141.0 1950 -2011
73.00 97.1 375.4 111. 4 8. 854 122. 1 1950 -2011
73.41 97.6 337.9 100. 3 7.535 103.9 1950 -2011
74.91 99.6 356. 8 105.9 7. 645 105. 4 1950 -2011
75. 19 100. 0 336.9 100.0 7.250 100.0 1950 -2011
3.2
3.2.1
20
( 3)
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Fig.2 Variation of the runoff and sediment discharge at the main

Yy = hydrologic stations in the Yellow River during different decades
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Fig.3  Double mass curve between runoff and sediment discharge at the Huayuankou station
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Table 3  Relationship between runoff and sediment discharge at the main hydrologic station in the
Yellow River during different decades
Pearson s 8 3
(s /108 R /108 m?)
P I
1950 - 1959 0.479 0. 161 S§=0.0053R -0.338 0.230
1960 — 1969 0.915 0. 000 S =0.0083R -2. 000 0. 837
1970 - 1979 -0.092 0.799 S =0.0004R +0. 7041 0. 009
1980 - 1989 0. 489 0. 151 S =0.0015R -0. 0614 0.239
1990 - 1999 -0.163 0. 653 S = -0.0009R +0. 7438 0.027
2000 -2009 -0.102 0.780 S = -0.0002R +0. 2772 0.010
1950 - 1959 0.299 0. 401 S§=0.0307R +2. 0465 0. 090
1960 - 1969 0.778 0. 008 S =0.0462R -4.2218 0. 606
1970 - 1979 -0.197 0. 586 S=-0.0127R +12.284 0. 039
1980 - 1989 0.239 0. 506 S =0.0069R +2.7933 0. 057
1990 - 1999 0.549 0. 100 S§=0.0312R - 1. 1006 0.301
2000 -2009 -0.515 0. 127 S=-0.0216R +5.4548 0. 266
1950 - 1959 0. 606 0. 063 S =0.0475R -7. 3476 0.367
1960 - 1969 0. 546 0.102 S§$=0.0173R +2.3639 0. 289
1970 - 1979 0.270 0. 450 S§5=0.013R +7.4099 0.073
1980 - 1989 0.575 0. 082 S§=0.0167R +0. 868 0. 331
1990 - 1999 0.532 0.113 S§=0.021R +1.4318 0.283
2000 —-2009 0.283 0.427 S =0.0038R +0. 1513 0. 080
1950 - 1959 -0. 046 0. 899 S=-0.005R +13.528 0. 002
1960 — 1969 0.812 0. 004 S§=0.022R -0. 1706 0. 659
1970 - 1979 0. 586 0.075 S =0.0182R +3. 3048 0. 343
1980 - 1989 0. 815 0. 004 S§=0.0228R -0. 125 0. 665
1990 - 1999 0.784 0. 007 S§=0.0218R +0. 829 0.614
2000 -2009 0. 756 0.011 S =0.0122R -0. 3774 0.571
3.2.3 NN
Al Al 4 o
1950 -2011 2 0. 904 0.918
° 4( a) 2000 -2009 5
o 4( b)
1950 -2011 2 0.769 0. 887
° 2 N 2
° 4(d) 2000 -2009 6 °
1950 -2011 2 0.725 0.917
° 4(e) 4(9 2000 -2009
4
- 2000 -2011
61. 602 x 10°t.
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Fig.4 Relationship between runoff and sediment discharge

at the main hydrologic station in the Yellow River during different decades
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Relationship between runoff and sediment discharge in the main channel
of Yellow River from 1950 to 2011
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Abstract: Variations of runoff and sediment discharge dependencies were analyzed based on the annual data of
runoff and sediment discharge recorded at the main hydrologic stations in the Yellow River. The results show
that the runoff and sediment discharge show a significant decreasing trend at main hydrological stations in
Yellow River with the exception of the Tangnaihai station. The accumulation amount of sediment reduction is
61. 602 x 10°t from 2000 to 2011 estimated by runoff<sediment double mass curve of Huayuankou station.

There is a positive correlation between runoff and sediment discharge with the correlation coefficients from
0.512 t0 0. 664. The correlation coefficient between runoff and sediment changes obviously in different dec—
ades. The runoff between the upper middle and lower reaches of Yellow River have significantly positive cor—
relation and the correlation coefficient ranges from 0. 725 to 0. 904. Meanwhile the sediment discharge shows
the similar variation characteristics but the correlation coefficient ranges from 0. 887 to 0. 918. The proportion
of runoff and sediment of the upstream to downstream have bigger difference between different decades and
the minimum value appeared during from 2000 to 2009.

Key words: runoff; sediment discharge; runoff-sediment relationship; double mass curve method; Yellow

River mainstream
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