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Abstract

In view of the characteristics of the river network, hydraulic and structures, a water quantity and quality
operation model based on sluice-pump group control in tidal river network is developed which is
coupled with 1D hydrodynamic & water quality model, and sluice-pump control module. The established
model is used for regulating the quantity and quality in the typical area of Pearl River Delta. The results
suggest that the best operation period is from neap tide to moderate tide with one drainage pump, and a
scientific operation will significantly improve water environment and increase water storage in tidal
river network which increases the water storage by 2.429 million m3 and reduces the COD concentration
from 40mg/1 to 29.7mg/1. The coupling of this model, 1D hydrodynamic & water quality & salinity model
in the Pearl River Delta, and land water quantity quality model considering the effect of human activity
needs further study.
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Figure 1. River network and sluice-pump group in research area
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Figure 2. Tide curve outside the sluices
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Figure 3. Relation between saltwater border and discharge
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Table 1. Settings of operation schemes
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Table 2. Water storage and COD concentration for different period
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Table 3. Water storage and COD concentration for different sluices
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Figure 4. Curves of water storage and COD concentration for three schemes
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Figure 5. Distribution of COD concentration before and after operations
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Figure 6. Distribution of COD concentration before and after operations
E 6. AERTREGLAARERA. &/ FHREREAARRBREIARR)

IKIR T IR L R o S B30 57 25 AR AR A S AR DR EE R S 8%, TRTIN R FE T 78 DX P9 7PV 0iE s sl TS )
PR R BUT ZKEAE, PRk, T i 2R ] T [0 X7 B 7K BT R 42 AR 5 TRV = A I — AR 2 | K BT
H FEREAR DL R NS S 50 T (1 S0 20 DX T 7K S /K B R R R 2 S8 AR U — DN E [ eAh, SRATE
PRSI SN BERE A S8R4T 3 € I UE A RN ot o

4, gig

1) XTI IX K ZR KB Bl TRERS i, BARTT X — 4R K B D B . — K i A A ke 1)
FRABHIBAIMER Y RE R, 5 RE IR XK SC R TREASRLI SR, AL 1 - [ JRAH 1A J5E 10 ST 1) [X 7K 7K o 4%
B, ZRR RS S TRk, HEEE . IR, K EEIAR B AR E .

2) VAR = A BB ST X O], JF R 1 /KK BURE DT BT TT, 45 RER WL BOw/ MR 2 il R
K i HE K K B K B R R A -

3) EFEHIG YRR T, RAF AR MRREREL, RETLALIT N XK TER, SEIKIA FFsh, itk
PR, AET e A TR 2K B 1 (RN A R 5 K

4) SEANT RGN, H o KR TCE SR, FROUK I PG R BRI K3l 71« KA BE s A, RIS
BT AR Rl R, SRS K B B I RCR

5) IR R W X K B K BT IR T S R = A I AR R A L RKBTRRY R RERTR DA R N SRR B R
T ST Xl K K B R AR 1, AR S AT A e At — P e .

EHEUmHE

IKFUER 2 2 AT ML RBHIF& T 25 3% 11 H (201401013, 201501010) .

SE3#k (References)
[11 #FWN, TR, TR, 2K, ETHUEE XK K mBES R 5[], /KE#3ERE, 2009, 20(2): 184-189.

50



JE T ) R TR 5 P SV o X 7K 7K B 42

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

DONG Zengchuan, BIAN Geya, WANG Chuanhai and LI Dayong. Joint operation of water quantity and quality based on nu-
merical model. Advances in Water Science, 2009, 20(2): 184-189. (in Chinese)

XEAE, M5, FREK, ISR, W i K Sk 5N G R R AT 5T [J]. /KRHEEERE, 2009, 20(2): 177-183.
LIU Yunian, SHI Yong, CHEN Xushui and LUAN Zhenyu. Union dispatch model for water quality and quantity in the middle
reaches in Huaihe river. Advances in Water Science, 2009, 20(2): 177-183. (in Chinese)

SR, HZE, WRZERE, FAELG. JET SWAT B e 30K &K Bt LRI 7L [3]. 7K 0k B 274k, 2010, 29(5):
159-164.

ZHANG Yongyong, XIA Jun, CHEN Junfeng and MENG Dejuan. Study on optimal dam operation of water quantity and qual-
ity based on a distributed SWAT model. Engineering Journal of Hydroelectric Engineering, 2010, 29(5): 159-164. (in Chinese)
RWIAR, VRoK. FE T AEAS A3 TR K B K I Y BE AR R[], T R 2 (SRR, 2012, 40(3): 258-263.
SONG Gangfu, SHEN Bing. An ecology-based water quantity and quality combined operation model for urban rivers. Journal
of Hohai University (Natural Sciences), 2012, 40(3): 258-263. (in Chinese)

R, A BTN - AL EE Y Bl I IR LR 5 R 7T [J). KR ZE4R, 2013, 44(8): 979-986.

ZUO Qiting, LI Dongfeng. Research on regulation for pollution-control of dams on heavily polluted river base on the model of
simulation and optimization. Journal of Hydraulic Engineering, 2013, 44(8): 979-986. (in Chinese)

BrA= R, SR 0 DX K 55 B e /K B (R LA S BT e —— A g T K RS AR B ABI[D]: [ hrie ], &
g EIRIMVE R, 2003.

RUAN Renliang. Study on mechanism and practice of improving water quality by water resources diversion in plain river-net
areas—A case study of the clean water diversion in Shanghai. Shanghai: East China Normal University, 2003. (in Chinese)
IRALAE, e, PR K B AR BRI SE[I]. K Bh 1 2EAT FE S kR, 2003, 18(2): 176-181.

XU Zuxin, LU Shigiang. Hydrodynamic model for tidal river network. Journal of Hydrodynamics, 2003, 18(2): 176-181. (in
Chinese)

TR, Tk, T, S TR K KB SR SE]. K SRR ), 2005, 33(2): 136-138.
WANG Chao, WEI Zhen, ZHANG Lei, et al. Experimental study on improvement of water environment by water diversion in
plain river networks. Journal of Hohai University (Natural Sciences), 2005, 33(2): 136-138. (in Chinese)

FLaE, BRIBEZ:, WREM, S5 BRI = A M X K A5 51 K T R[], /K3, 2012, 32(4): 16-21.

DU Jian, CHEN Xiaohong, CHEN Zhihe, et al. Water diversion and control for water environment in tidal network of Pearl
River Delta. Journal of Hydrology, 2012, 32(4): 16-21. (in Chinese)

FEABRE. THEOK IR SR AM]. JE B G, 2011

WANG Deguan. Computational hydraulics: Theory and application. Beijing: Science Press, 2011. (in Chinese)

e, REJ KIE AT L BIIM]. B0 BUBUR 7 H R, 2000.

LUO Wensheng, SONG Xingyuan. Water environment analysis and prediction. Wuhan: Wuhan University Press, 2000. (in
Chinese)

RN, WEk, e, FEE BAAW. R g R A R B AR 2 IS TR R R[], KK R
A, 2010, 41(9): 47-51.

LI Daming, LIN Yi, LIU Xiong and ZHOU Zhihua. Numerical model of one-dimensional unsteady flow for river networks

with sluices and weirs and its application to combined-regulation of multi-sluices. Water Resources and Hydropower Engi-
neering, 2010, 41(9): 47-51. (in Chinese)

51



	Water Quantity and Quality Operation Based on Sluice-Pump Group Control in Tidal River Network
	Abstract
	Keywords
	基于闸泵群调度的感潮河网区水量水质调控
	摘  要
	关键词
	1. 引言
	2. 感潮河网区水量水质调控模型
	2.1. 网河区一维水动力学模型
	2.2. 一维水质数学模型
	2.3. 闸(泵)控制模拟模块
	2.4. 水量水质调控模型
	2.4.1. 目标函数
	2.4.2. 约束条件


	3. 水量水质调控方案研究
	3.1. 研究区概况
	3.2. 计算水文条件
	3.3. 模型参数
	3.4. 方案比选思路
	3.5. 方案计算分析

	4. 结论
	基金项目
	参考文献 (References)

