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channel hydrodynamics of lowest Lishui River and Songhu River
LIU Tao"?, LEI Zewen"?, ZHU Boyuan"’, XIE Jingyu®, CHENG Yongzhou"?
(1. School of Hydraulic and Ocean Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. Key Laboratory of Water-Sediment Sciences and Water Disaster Prevention of Hunan Province, Changsha 410114, China;
3. Changsha Taixiang Engineering Consulting Co., Ltd., Changsha 410007, China)

Abstract: In order to investigate the impact of sand excavation within Shimeitang and Chenjiazui mining
areas on channel hydrodynamics of the lowest Lishui River and Songhu River, we adopt data of riverbed terrain and
hydrology in 2021 and 2022 to build numerical model of planar 2D flow motion, and calculate hydrodynamics changes
in the two channels for different hydrological conditions before sand excavation and after. The results show that the
initial sand excavation scheme does not endanger Lishui channel and Songhu channel, but water level during dry
season maximally declines by 0. 16 m within the Lishui channel as the isolation beach of Shimeitang mining area
entirely collapses after sand excavation, endangering the navigation safety. Among all optimized schemes, water-level

drop within the Lishui channel decreases with mining-area contractions during dry season for the extreme situation of
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isolation beach collapse and water level no longer declines under the recommended scheme. However, the maximum

water-level differences between the two channels reach 0.20 m and 0. 30 m during water flood and recession stages,

and the two mining areas produce a maximum flow velocity of 1. 00 m/s on adjacent beaches and result in scour of

beaches. During flood season, high flow velocities occur in mining areas and vicinities, and deposition may happen as

sediment is carried into the shipping channels. Therefore, regular monitoring is advised to be implemented on riverbed

of channels, and protection project is also needed to prevent beaches to collapse.

Keywords: sand excavation; lowest Lishui River; Songhu channel; hydrodynamics; numerical model
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Fig.3 Verification of water surface profile
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Tab.1 Calculation cases for preliminary
sand mining schemes
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Tab.2 Water level variations
K3 X H T KA W T 2K A7 28 1 /m A B 0 8 7K A7 28 4 /m
%M TH 1-1' 2-2' 3-3/ 4-4' 5-5' 6-6' 7-7 3-8 9-9/ 10-10’
251 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
ik 351 -0.04 -0.05 -0.16 -0.07 -0.06 0. 00 0. 00 0. 00 0. 00 0. 00
451 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Fhok 655 -0.02 -0.03 -0.07 -0.07 -0.06 -0.01 0. 00 0. 00 0. 00 0. 00
oK 857 0.00 0. 00 0.00 0. 00 0.01 0.00 0.00 0. 00 0.01 0.00
18 1059 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
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Tab.3 Flow velocity variations

K3 Xt E TR TR A AR/ (mes™" ) AN B2 A T TR A 1) 3 A5 K/ (mes ™)
&1 TH 1-1 2-2' 3.3’ 4-4 5.5’ 6-6' 7-7' 8-8' 9-9’ 10-10’
251 0. 00 0.00 0.00 0. 00 -0.03 0. 00 0.00 0.00 0. 00 0. 00
Mk 351 0.00 0.00 -0. 06 -0.09 -0.17  -0.03 0.00 0.00 0.00 0.00
451 0.00 0.00 0.00 0.05 -0. 02 0. 00 0.00 0.00 0.00 0.00
ok 655 0. 00 0.01 0.02 -0.02 -0.14  -0.05 -0.02 0.00 -0.01 0.00
ok 857 0.00 0. 00 0. 09 -0.15 -0.04 0. 14 -0.01 0. 00 -0.01 0.04
12t 1059 0. 00 0.00 0.02 -0.30 -0.15  -0.08 0.00 0.00 -0.01 0.00
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Tab.4 Transverse flow velocity variations
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FAF T4 1-1' 22! 3-3' 4-4' 5-5' 6-6' 7-7' 3-8’ 9-9' 10-10
2451 -0.02 0.00 0. 00 0.00 0.01 0.00 0.00 0.00 0. 00 0.00
Mk 351 -0.02 0.00 0.00 0. 01 -0. 02 0. 02 0.00 0.00 0.00 0.00
451 -0.02 0. 00 0. 00 0.03 0.00 0. 00 0.00 0.00 0. 00 0.00
k655 0. 00 0.01 0.00 -0.02 0. 02 0.00 -0.01 0.00 0.00 0.00
ok 857 0. 00 0. 00 0.01 -0. 11 0. 14 0. 05 0.02 0. 00 0.03 0.00
18 i 1059 0. 00 0.00 0.01 -0.19 0.03 0.01 0.00 0.00 0.02 0.00
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Tab.5 Calculation conditions of optimized
sand mining schemes
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Fig.5 Water level variations along Lishui channel
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Tab. 6 Maximum water level differences between Lishui and Songhu channels during flooding and recession stages
KIS0 PN 3T PN
R Bt e TEKAE FA VA IE KL/ et 2 TEKAE FA AL IE IKAE 25/
M KAi/m W IKA/m m WA KA/m WA KA/m m
1* 29.970 5% 29.774 0.195 1* 29.970 5* 29.774 0. 195
. 2020-06-13 2* 29.957 6" 29.756 0. 201 2020-06-13 2" 29. 957 6" 29. 756 0.201
oK T21:00:00 3% 20.848 7" 29.737 0.112 T21:00:00 3 29.848 7t 29.737  0.112
4* 29.785 8" 29.729 0. 056 47 29.785 8" 29.729 0. 056
1* 27.351 5% 27.052 0.299 1* 29. 765 5* 29.593 0.172
- 2020-11-27 2* 27.229 6" 27. 040 0. 189 2020-10-23 2" 29.736 6" 29.573 0.163
T07:00 :00 3 27174 7" 27.033 0. 141 T11:00:00 3 29.648 7* 29.556  0.092
4* 27.119 8" 27.032 0. 087 47 29.593 8" 29. 548 0. 045
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Fig. 6 Flow fields during flooding and recession stages
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