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Fig.2 Trends in annual runoff and annual sediment transport at four sites on the downstream of the Yellow River

1
Tab.1 Analysis results of sudden changes in annual runoff and sediment transport at
four stations in the downstream of the Yellow River
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Tab.2 Characteristics of runoff changes in different ages at four sites in the downstream of the Yellow River
/108 m*  /10° m? /108 m*  /10° m? /108 m*  /10° m? /108 m*  /10% m?
C ) ) C ) ) C ) ) C ) )
629.8 357.8 606.5 335.0 611.5 318.2 596.7 297.8
1951—1 .1 .1 .1 .2
9311959 (1958)  (1957) 0-18 (1958)  (1959) 0-19 (1958)  (1959) 0-19 (1958)  (1959) 0.20
861.1 201.2 872.9 152.3 956.1 108.9 973.1 91.5
19601969 (1964)  ( 1960) 0.36 (1964)  ( 1960) 0-39 (1964)  ( 1960) 0.43 (1964)  ( 1960) 0-45
549.1 284 513.6 273.3 507.5 259.9 478.1 222.8
1970—1 22 22 .24 2
9701979 (1975)  (1974) 0 (1975)  (1974) 0 (1975)  (1972) 0 (1975)  (1972) 0.27
610 228 569.6 185.0 544.0 153.0 491.0 108
19801989 (1983)  (1987) 0.28 (1983)  (1987) 0-31 (1983)  (1987) 0-35 (1983)  (1987) 0.43
364.8 142.6 332.5 103.4 313.0 68.7 264.3 18.6
1990—1 2 2 .34 4
907999 ggy  (1997) OB (1e90) (1997 OB (1o0) (1997 O (1o90)  (1997)  O#
281.1 165.3 265.9 129.5 248.7 99.8 206.8 41.9
— . . 3 .
20002009 (2006)  (2000) 0.17 (2006)  (2001) 0.23 (2007)  (2001) 0.31 (2005)  (2002) 0.47
486.1 178.2 448.5 154.8 417.3 131.9 359.4 81.0
20102020 (2020)  (2016) 0.33 (2020)  (2016) 0.33 (2020)  (2016) 0.36 (2020)  (2016) 045
861.1 142.6 872.9 103.4 956.1 68.7 973.1 18.6
3 43 . .
(1964)  (1997) 0.39 (1964)  (1997) 04 (1964)  (1997) 0.50 (1964)  (1997) 0.62
3
Tab.3 Characteristics of sediment transport changes in different ages at four sites in
the downstream of the Yellow River
/108 m*  /10° m? /108 m*  /10° m? /108 m*  /10° m? /108 m*  /10° m?
C ) ) C ) ) C ) ) C ) )
28.50 8.15 25.60 7.13 21.10 6.67 21.00 6.43
1951—1 42 3 3 3
9311959 (1958)  (1952) 0 (1958)  (1952) 0-39 (1958)  (1957) 0-35 (1958)  (1957) 0-35
20.50 4.43 21.40 4.65 21.60 2.94 20.90 2.42
19601969 (1967)  (1961) 0.52 (1967)  ( 1960) 0-51 (1967)  ( 1960) 0-55 (1967)  ( 1960) 0.56
17.80 6.04 14.20 5.78 12.90 5.18 12.60 4.08
1970—1 . 2 2 2
9701979 (1970)  (1972) 0.3 (1975)  (1974) 0.27 (1975)  (1972) 0.27 (1975)  (1972) 0-29
12.80 2.48 12.00 1.69 12.00 1.47 11.50 0.96
19801989 (1981) (1987) 0.43 (1981) (1987) 0.44 (1981) (1987) 047 (1981) (1987) 0.54
10.60 3.72 8.01 2.07 8.67 1.09 7.08 0.16
1990—1 .34 . 4 4
9099 ooy (1997) % (100 (1997 O (1oomy (1997 %0 (1o0a)  (1997) O
2.04 0.27 2.75 0.61 3.63 0.60 3.70 0.20
— . .45 . .
20002009 (2004)  (2009) 0.53 (2003)  (2009) 04 (2003)  (2001) 0.59 (2003)  (2001) 0.80
3.44 0.06 4.01 0.18 3.72 0.20 3.14 0.08
01072020 oorgy (2016) U (20200 (20160 %70 (20200 (2006) %7 (20000 (2017) OB
28.50 0.06 25.60 0.18 21.60 0.20 20.90 0.08
.83 . . .
(1958)  (2016) 0-8 (1958)  (2016) 0.80 (1967)  (2016) 0.78 (1967)  (2017) 0-85
7 8
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Fig.3 Intra-annual variation of runoff at four stations of the downstream of the Yellow River

4

Fig.4 Intra-annual variation of sediment content at four stations of the downstream of the Yellow River
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Characteristics and Impact Factors Analysis of Water and Sediment Changes
in the Downstream of the Yellow River

ZHANG Yao" ZHAO Fen” MENG Lingxiao” GAO Hengyong” DING Xueying” HOU Linlin” CUI Buli®

(a.School of Hydraulic Engineering; b.School of Resources and Environmental Engineering Ludong University Yantai 264039 China)

Abstract: The water and sediment evolution in the downstream of the Yellow River is severe.To explore the law
of water and sediment changes in the downstream of the Yellow River and clarify the main factors affecting wa—
ter and sediment changes this study is based on water and sediment data from four hydrological stations in the
downstream of the Yellow River including Huayuankou Gaocun Aishan and Lijin.Using mean difference ¢—
test and parameter statistics methods the characteristics of water and sediment changes in the downstream of
the Yellow River at different time scales from 1951 to 2020 were analyzed and the influencing factors of water
and sediment evolution were explored.The results show that in the past 70 years the runoff and sediment trans—
port in the downstream of the Yellow River have generally shown a decreasing trend and the time of their sud-
den changes is not consistent.There are significant intergenerational differences in runoff and sediment content
and they show a decreasing trend with intergenerational fluctuations; at the same time the runoff and sediment
transport of the four hydrological stations during the study period showed spatiotemporal asynchrony in their
changes.The distribution of flow and sediment concentration is concentrated within the year since the Yellow
River water and sediment regulation the peak flow has shifted from August to July and the flow and sediment
concentration show phased changes in different periods.Human activities are the dominant factor affecting the
evolution of water and sediment in the downstream of the Yellow River.

Keywords: runoff; sediment transport; mutation analysis; the downstream of the Yellow River
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