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Evolution of the river regime and strategies for the management
of the Yellow River Section from Bailongwan to the

Lanjia River in Binzhou, China

CHONG Fatong,ZHAO Xiaodong,ZHONG Chuanli”*

(Construction Center of Shandong Yellow River Conservancy Bureau, Jinan 250011, China)

Abstract : The section of the Yellow River from Bailongwan to the Lanjia River in Binzhou, China, is a curved section of the
lower reaches of the Yellow River. In recent years, notable changes in the river regime have occurred due to alterations in
water and sediment conditions. In certain sections, the mainstream lines have shifted leftward, posing a threat to the safety
of the levees. Through data analysis, field investigations and measurements, and basic theoretical analysis, this study
focuses on the channel evolution in this reach since the operation of the Xiaolangdi Reservoir and proposes corresponding
management strategies. The study shows that the changes in the mainsteam lines are the primary cause of the leftward river
regime migration and that flood events during the rainy season further intensify the river’s swing. In response to the river
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regime changes, multiple management strategies are proposed, such as extending five spur dikes downstream of the
Bailongwan risk control project and extending three spur dikes downstream of the Wangpingkou guiding structure, to enhance the
project’s flow-guiding capacity and reduce the hazards of the “cross-river” and “oblique-river” flows to the levees.

Key words : lower reaches of the Yellow River; curved river section; hydrological regime; river regime adjustment
mechanism; management strategies
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Fig.1 Plan view of the river channel corresponding to the Bailongwan-Lanjia River section
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Fig.2  Annual variation of water discharge at the Luokou hydrological station
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Fig.3 Annual variation of sediment load at the Luokou hydrological station
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Fig.4 Superimposed mainstream lines in the Bailongwan-Lanjia River section from 2001 to 2015
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Fig.5 Superimposed mainstream lines in the Bailongwan-Lanjia River section from 2015 to 2018
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Fig.6  Cross-section at Daliujia
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Fig.7  Cross-section at Xuewangshao
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Fig.8 Cross-section at Xiaocui (II)
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Table 1  Frequency statistics of daily average discharge levels at the Huayuankou hydrological station

B %
AE0
0<1 000 m’/s 1 000 m’/s<(Q<3 000 m’/s Q=3 000 m’/s

2000 98.1 1.9 0.0
2001 96.2 3.8 0.0
2002 93.4 6.3 0.3
2003 75.3 24.7 0.0
2004 86.9 12.8 0.3
2005 83.8 14.2 1.9
2006 66.3 29.3 4.4
2007 81.1 14.2 4.7
2008 91.9 5.1 3.1
2009 89.3 7.7 3.0
2010 81.6 14.8 3.6
2011 68.2 27.9 3.8
2012 42.1 53.8 4.1
2013 69.3 24.4 6.3
2014 83.0 15.6 1.4

2015 63.6 35.6 0.8




Pk [R] &5 BETTIEE T 2 22 G ] S A R i B i B AT 5

F1(%E)
AR/ %
Ay
0<1 000 m’/s 1 000 m*/s<(Q<3 000 m’/s Q=3 000 m’/s

2016 93.7 6.3 0.0
2017 91.5 8.5 0.0
2018 37.3 55.1 7.7
Ty 78.6 19.0 2.4

(2) /KSR 1) B i

SEM 1. IFEARTR Ty ) A AR AR R )RR TR AR B DI AE O, N ERAILTRI R A, VT A 1 R
PR 2R 2 A 08 1% T0U 7 8 R G 1), DA BT e MR P B TR A 1, R LA ) Sy VT ) e
Wil F T A TR T Il 1 e R e T 11 8 A T BT S AR A R R 2015 AR, AERESE
#510 d 2 000~3 000 m’/s PAKVEFT , FUORIESR TR E 3R #, F0 EW A2 R17E, T HoK Dy,
RIS R BN T84 K AE/INK I EIRAE R M Sk Bl R AR AL R B TR IR T B4R, 2 b
TR A E TR SR BT TR AT R ) AR 8N 260 m, RAER TR R AR L) 160 m,

S 2. IR B ) 25 U S, TR /INKAE TR AN 2 S 80 4 48 SRR 1) AR 2B | i
LI 25 | 8 43T S T 97 06 1) 25 6 i R 1 2014 4FA9) B0 TR TR T 3 %, 90 98 3K 400 m, E9E
AR, BT 2016 4F 3 H | RS SRR AR ERIRE, 24001 #8 , T 2016 4F T 2017 4FE4
AR/ N LSRR KRR VD RE JT /N 2 A R R RO R B TR S | 2B BRI T K I i P
REJT, B R OMEZ R O R . AR 2018 AFTIAT, IR B A A T8 1T SE LA iR BRI Ny 260 m, A
AU, A R DR PR T ACTRT HEL A S R 1 P D 8 ) DA T Y 2 2 R 3P
4.1.2 K

(1)2018 AFEHUM 7K 152 i

IR T ) R AR R R I N SRR, AN TRIBR K I S K, oK S in v e B R A AR B
2018 AEYRHT, iR TR AT I B 22 A TAE 1R T ELTE B, 2018 A VUM VR 11 3 9 A 3k 2 000 m*/s 1 R AK
BENT 51 d(E9) ARET I oK sl S B8ORS SRR B R SRR RIZL, it K], R
FEIS THTJEUA 8 100 m 2247 A MEHD 2RI AK , Z2 4R AR FE 1Y £ 145 SRR A L DR SR TR T s

4 000

3500

3000

2500

2000

PE/(m3-s™)

1500

1000

500

K19 2018 4FIk L 7K ST it ad 2
Fig.9 Discharge hydrograph at the Luokou hydrological station in 2018
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Fig.10 Movable boundaries on the left and right banks near the Wangpingkou project
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