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Fig.2 Sediment discharges at main stream hydrological stations in the Middle Yellow River from 1957 to 2018

3.2 1 1957-2018 M-K
3.2.1 Table 1 M-K tests of annual sediment load at four mainstream
stations in 1957-2018
Mk( Z value) /ot
8 -5.57 <0.001 -0.027 3
-7.19 <0.001 -0.209 7
. 4 -7.32 <0.001 -0.284 7
-6.92 <0.001 -0.260 5
2
o 1957-2018

Table 2 Periodic variation characteristic analysis of sediment discharges

in the Middle Yellow River

- / /ot
R 1957-1985 1.46 14.24 0.52
19606 19704 1986-2018 0.45 7.35 0.55
. 1957-1979 10.64 8.79 0.55
15000 t/km” * a 2000s 1980-2018 3.26 24.07 0.72
3000 t/km>*a . 60 1957-1979 14.83 6.60 0.46
1980-2018 5.3 24.73 0.67
19571996 10.64 11.49 0.53
1997-2018 1.49 94.66 1.03
o 1 980 s
3.2.2
90% - N
o 5 2000
60.3%~96.8% -
2000 65.4% 2000 52.8% -
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Fig.3  Abrupt changes of sediment load at four hydrological stations in the Middle Yellow River in 1957-2018
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Fig.4 distribution of spatial-temporal variation of sediment yield in the Middle Yellow River
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Fig.5 Sediment budget analysis in the Middle Yellow River in different year periods
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Fig.6  Double mass curves of precipitationsediment load in the Middle Yellow River in 1957-2018
3 1957-2018 -
Table 3 Double mass curves between precipitation and sediment discharge in the Middle Yellow River in 1957-2018
R’ /ot It /ot 1%
- >.5=0.0348 3 P-0. 2119 0.994 557.04 314.72 242.32 43.50
- >5=0.0112% P + 7.4482 0. 995 225.57 173.39 52.18 23.13
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43.50% 1980-1999 76.78% 1999 97.01%
1999 o - 1957-2018
23.13% 1999 90. 98%
0 1957-2018
4
Table 4 Influence of precipitation and human activities on sediment load changes in the Middle Yellow River
/ /o /ot
/ot /% /ot /% /ot /%
1957-1979 9.12 9.09
- 1980-1999 4.21 7.98 4.91 53.84 1.14 23.22 3.77 76.78
2000-2018 1.09 8. 88 8.03 88. 05 0.24 2.99 7.79 97.01
B 1957-1999 3.61 3.45
2000-2018 0.95 3.38 2. 66 73. 68 0.24 9.02 2.42 90. 98
3.3.2
> ( 3)

5

Table 5 Results of influences by climate changes and human activities on sediment reduction in the Middle Yellow River

/%

20. 04 79.96
12 1997-2006 - 50. 00 50. 00
40. 00 60. 00
13 1969-2010 16. 00 84. 00
14 1998-2006 - 34.96 65. 04
15 1980s 58.20 41. 80
" 1952-2000 - 30. 00 70. 00
1979-2008 19. 00 81.00
16 1950-2005 30. 00 70. 00
1986-1989 5.30 94.70
! 1990-1999 - 25.80 74.20
2000-2008 8.60 91. 40
3 1980-2006 - 44. 60 55.40
K 2010-2013 - 11. 40 88. 60
s 1950-2016 12. 50 87.50
1950-2016 - 8.48 91.52

o 20 70 N N

90
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Characteristics and mechanism of sediment transport in the Middle Yellow River

FENG Jia-hao' ZHAO Guang—5u'® MU Xing-min' > TIAN Peng'’
( 1.State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau Northwest A&F University Yangling 712100 China;
2. Institute of Soil and Water Conservation Chinese Academy of Sciences & Minisiry of Water Resources Yangling 712100 China;
3. College of Resource and Environment Northwest A&F University Yangling 712100 China)
Abstract: Based on the hydrological time series of four mainstream stations and eight main tributaries in the
Toudaoguai-Huayuankou Reach in 1957-2018 the spatial-temporal variations of sediment load in the Middle
Yellow River with driving factors were analyzed by Mann-Kendall test serial cluster analysis and double mass
curve method. The results show that there were significant decreasing trends in the annual sediment load at the
mainstream stations of Middle Yellow River and the decreasing extents has increased from the upstream to the
downstream. Since the 1970s the sediment transport modulus of eight typical tributaries showed significant in—
ter-decadal decreasing trends. The proportion of sediment to the entire midstream in the Toudaoguai-Jd.ongmen
Reach decreased from 65.4% to 53.4% around the year 2000. Human activities were the primary causes of
sediment reduction in the Middle Yellow River and its contribution to sediment load in the Toudaoguai-1.ong—
men Reach was 85.84% which was 88. 68% to the Longmen-Tongguan Reach. The effects of soil and water
conservation measures such as check dams terraces reservoirs on the sediment reduction are significant.

Key words: Middle Yellow River; sediment discharge; main-branched stream; driving factors

( I )

41



