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Water quality variations of Jinshan Lake Basin in Guangdong, Hong Kong and Macao Great Bay Area// ZHANG
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and Environmental Sciences, Wuhan University, Wuhan 430072, China; 2. State Key Laboratory of Water Resources and
Hydropower Engineering Science, Wuhan University, Wuhan 430072, China; 3. China Institute of Development Strategy and
Planning, Wuhan University, Wuhan 430072, China; 4. School of Water Resources and Hydropower Engineering, Wuhan
University, Wuhan 430072, China)

Abstract: Aiming at the complicated variations of water quality and uncertain change mechanism of urban rivers and lakes
in Guangdong, Hong Kong and Macao Great Bay Area, the “air-ground-water” integrated model of the Jinshan Lake Basin
coupling different scales of land surface unit, river network and lake was established. The variation laws of water volume,
COD mass concentration and TP mass concentration in 2017 were simulated, and the relative errors of the three indexes
were within 15% . The simulation results show that the water quality in the Jinshan Lake Basin exceeds the standard
seriously, and the water quality in the dry season is worse than that in the wet season. In December of the typical dry
month, proportion of area with daily water quality inferior to class V standard is more than 96.66% . There are 31 times of
moderate and light rain in the year, and the water quality in the basin tends to decline in 1-3 d after moderate and light
rain. There are 8 times of heavy rain in the year, after which the water quality is improved. The concentration of water
quality index in the Jinshan Lake Basin has a significant positive correlation with cultivated land and rural residential area,
and a significant negative correlation with forest land area, indicating that the water quality in areas with strong human
activities is relatively poor.
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Fig.1 Water system of Jinshan Lake Basin
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Fig.2 Topographic sections and grid setting of Jinshan Lake Basin
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Table 2 Correlation coefficient between water quality index and area proportion of land use type

1226. ( WANG Hao, JIA Yangwen. Theory and study
methodology of dualistic water cycle in river basins under
[J1. of
Engineering,2016,47(10) :1219-1226. (in Chinese) )

changing  conditions Journal Hydraulic

CoD ™
-0.124 -0.242 -0.007 -0. 145 -0.217 -0.024
0.539 " 0.633 ™" 0.313 0.182 0.472" -0.028
0.348 0.573 ** 0. 095 0. 050 0.424 ~0.211
-0.091 -0.1%4 0. 062 -0.062 -0.167 0.027
-0.451" -0.352 -0.413 -0.113 -0.302 -0.116
0.327 0. 153 0. 426 0.297 0.319 0.463 "
® ok 5%  99% o
, , [3] , , )
, [J]. ,2017,33(5) :13-18.
R (HU Qingfang, WANG Yintang, LI Lingjie, et al.
, Preliminary ~ comparison  between  water-ecological
. , civilization city and sponge city [ J]. Water Resources
. Protection 2017 ,33(5) :13-18. (in Chinese) )
(4] , .
’ (1] 12020,36 (4) ; 93-99.
’ ’ ( LIANG Zhihong, CHEN Xiuhong, LUO Huan, et al.
' Spatio-temporal distribution characteristics of water quality
’ in Shenzhen Bay and pollution source analysis[ J]. Water
4 Resources Protection,2020,36(4) :93-99. (in Chinese) )
[5] , , , . 1995—2016
. . ’ ’ [J7]. ,2019,35
o (6):76-81. (CAO Shiyi, HU Qingfang, JIANG Sjia, et
al. Analysis of water consumption change from 1995 to
° 2016 and water saving potential in Shenzhen City [ J].
A Water Resources Protection, 2019, 35 (6):76-81. (in
’ ° Chinese) )
’ (6] , , ,
’ [J]. ,2021,52(1) :3-11. (WANG Hao, WANG
’ "’ 0 Jia, LIU Jiahong, et al. Analysis of urban water cycle
° evolution and countermeasures [ J ]. Journal of Hydraulic
Engineering,2021,52(1) ;3-11. (in Chinese) )
[ 7] , , , .
[1] , s [J7]. ,2018,73(1) :115-
[J]. ,2020,40 (23) . 8392-8402. 128. ( YANG Wei, ZHANG Liping, LI Zongli, et al.
(CAI Wenbo,HAN Baolong, LU Fei, et al. Comprehensive Interconnected river system network scheme of urban lake
evaluation of the eco-environment in the four global bay group based on water environment improvement[ J]. Acta
areas [ J]. Acta Ecologica Sinica, 2020, 40 (23 ) : 8392- Geographica Sinica, 2018, 73 (1 ). 115-128. ( in
8402. (in Chinese) ) Chinese) )
[2] , -7 [8] s
[Jl. ,2016,47(10) . 1219- [J1. , 2020, 40

(3) . 8-13. (CHEN Qingjiang, DING Rui, ZHAO Hai.
Improvement effect of hydrodynamics and water quality by
flowing water in plain river network area[ J]. Advances in
Science and Technology of Water Resources, 2020, 40
.7



[11] , )

[14]

(3): 8-13. (in Chinese) )

[9] LIJ,YANG W J,LI W J,et al. Coupled hydrodynamic and

water quality simulation of algal bloom in the Three Gorges
Reservoir, China[ J ]. Ecological Engineering,2018,119;
97-108.

[10] LIAN J J,YAO Y,MA C,et al. Reservoir operation rules

for controlling algal blooms in a tributary to the
impoundment of Three Gorges Dam [ J]. Water, 2014, 6

(10) :3200-3223.

[J]. ,2021,37
(1) 140-144. ( HUA Zulin, DONG Yueyang, CHU
Kejian. Calculation method of ecological water level and
discharge in highly artificial urban river [ J]. Water
Resources Protection, 2021, 37 (1 ): 140-144. ( in

Chinese) )

[12] CHEN X M,XU G H,ZHANG W S, et al. Spatial variation

pattern analysis of hydrologic processes and water quality
Water, 2019,

in Three Gorges Reservoir area [ J ].

11:2608.

[13] SHIY Y,XU G H,WANG Y G,et al. Modelling hydrology

and water quality processes in the Pengxi River Basin of
the Three Gorges Reservoir using the soil and water
assessment tool [ J ]. Agricultural Water Management,
2017,182:24-38.

[J]. ,2018,16 (1) :1-7.
(XTA Jun, ZHANG Xiang, WEI Fangliang, et al. Water
system theory and its practices in China [ J]. South-to-
North Water Transfers and Water Science & Technology,
2018,16(1) :1-7. (in Chinese) )

[15] CEOLA S, MONTANARI A, KRUEGER T, et al.

Adaptation of water resources systems to changing society

and environment: a statement by the International
Association of Hydrological Sciences [ J ]. Hydrological

Sciences Journal ,2016,61(16) :2803-2817.

[J1. ,2021,52(2) :142-149. (ZHANG
Wanshun, WANG Hao. Cloud platform and application of
watershed water environment and aquatic ecology
intelligent management [ J ]. Journal of Hydraulic

Engineering,2021,52(2) ;142-149. (in Chinese) )

[17] ’ ’ b

[J]. ,2017,48(3) :19-22. (XIA Jingjing,
ZHANG Wanshun, WANG Yonggui, et al. Construction of

[20]

[21]

[22]

water environment model system for TGP reservoir area
[J]. Yangtze River,2017,48(3) ;:19-22. (in Chinese) )
[J]. ,2017,9
(2):43-50. ( WANG Yonggui, XIA Jingjing, ZHANG
Wanshun, et al. Research of water environment risk
assessment and early warning based on big data [ J].
Chinese Journal of Environmental Management, 2017, 9
(2) :43-50. (in Chinese) )

[1]. ,2011,9
(1):53-58. (ZHAO Yanxin, ZHANG Wanshun, TANG
Yi,et al. Numerical study of coupled one-dimensional and
two-dimensional hydrodynamic and water quality model for
complex lake and river networks regions [ J]. Journal of
China Institute of Water Resources and Hydropower
Research,2011,9(1) :53-58. (in Chinese) )

(7] ,2020(12) : 101-
105. ( TU Huawei, WANG Li, ZHANG Xiao, et al.
Research on the restoration of urban lake water
environment under the impact of river network [ J]. China

Rural Water and Hydropower, 2020 (12) ; 101-105. (in
Chinese) )

il ’

[J]. ,2016,47 (9) . 17-21.
(ZHENG Xiaoyan,ZHANG Wanshun,XU Gaohong, et al.
Study on impact of storm on hydrodynamic and water
quality of Liangzi Lake[ J]. Yangtze River,2016,47(9)
17-21. (in Chinese) )
[J1. ,2021,37(1) .
90-102. ( LI Jiake, PENG Kai, HAO Gairui, et al.
Research progress on quantification and control of non-
point source pollution load in the Yellow River Basin[ J].
Water Resources Protection, 2021,37 (1) :90-102. (in
Chinese) )

[J]. ,
2014,34 (5) :1309-1315. (YU Songyan, XU Zongxue,
WU Wei, et al. Spatial variation of water quality and its
response to landuse in the Beiluo River Basin[J]. Acta
Scientiae Circumstantiae,2014,34 (5) :1309-1315. (in
Chinese) )
( :2021-01-20 : )



