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Abstract: In recent years, frequent coastal water environmental issues have been caused by economic and population development.
In this study, water quality sampling was conducted in the Guan River, Huai River, and their adjacent coastal areas from October 30
to November 1, 2022, and from June 12 to June 14, 2023. The eutrophication status of the water bodies in the region was evaluated
using the organic pollution index, nitrogen-to-phosphorus ratio, and eutrophication index method. Based on the Delft3D model, a
three-dimensional hydrodynamic water quality model was established for the coastal areas of the Guan River and Huai River in
northern Jiangsu Province. The transport and transformation processes of chemical oxygen demand (COD), ammonia nitrogen
(NH3-N), chlorophyll-a (Chl-a), total nitrogen (TN), and total phosphorus (TP) were simulated. Six different discharge scenarios
were designed, including varying the pollutant discharge volume from the rivers (reduced by 20%, reduced by 50%, and increased by
30%) and different discharge timings (normal discharge and discharge during ebb tide when estuary gates were opened). The results
showed that the water quality concentration distribution in the coastal areas of the Guan River and Huai River exhibited significant
temporal and spatial characteristics. The average concentrations of COD, NH;-N, Chl-a, and TN were higher in summer than in
winter. Spatially, the average COD concentration in the Guan River channel was lower than that in the estuarine coastal area, while
the average concentrations of NH3-N, Chl-a, TN, and TP gradually decreased along the Huai River channel toward the estuary. The
overall water quality concentration in the study area displayed a fan-shaped diffusion trend from the river channels to the estuarine
coastal zone. Future scenario simulations indicated that reducing the discharge volume by 50% and discharging pollutants during ebb
tide when the gates were opened could most effectively reduce pollutant concentrations in the study area.
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Fig.2 Distribution of water quality sampling points in guanhe river, huaihe river and their coastal areas
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Fig.7 Distribution of simulated concentration fields in multiple scenarios of water quality near the guanhe river and huaihe river

#3 FBLRUHEBRITTKETFERE ML)
Table 3 Average concentration of water quality in each

operating condition calculation unit (mg/L)
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I | 9 0TI
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Hi FERROC HiwE WO S WIbR M B
20%  50%  30%  20%  50%  30%

WESSTIE  1.860  1.166 2903 1.767  1.153  2.809

TN HEWUCHE 1364 1336 1525 1342 1315 1.366
WEFTUEHE  1.332 1.304 1441 1.253  1.207  2.299
WENSTIE  0.492 0356 0.840 0354 0.255  0.623

TP WL 0130 0.124  0.142  0.125  0.121  0.135
YESIUTHE 0.136 0126 0.146  0.130  0.118  0.141
WEWSTIE 8157 5.072  13.193  8.030  4.960 12.963
COD #7387 7302 7.732  7.328  7.210  7.583
HEFEHE 7.150  7.064  7.540  7.053  6.883  7.184

FETIT I TN P B2 AR 2 1.34mg/LVER I
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Y B2 1 0.70mg/L KR 0.35mg/L,COD 33K Ji
1 9.3mg/L B&fX N 8.03mg/L; It 4h, N1 COD.
TN. TP FHEBEEEIL 50%15 56K, BB, e
I 09 ) T, 5 42 1) B TG 5 A9 oA s A A
WL HEMIE TN P EE M 2.63mg/L FRAK A
1.153mg/L, TP V3K B 1 0.7mg/L B ik A
0.255mg/L,COD V- ) ¥ J& 1 9.3mg/L FF K A
4.96mg/L, 3 W V& W1 I 50 T ), 75 e Py fig DRos ™ 10
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BEZETHE 0.44mg/L). 2% [A] 43 A b En] 2 30 4L 74 11
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X[ J, 2L CODY AR IR 11T i X 3k H L e o T e B
%, NH3-N. Chl-a. TN Fl TP {31 R i jta
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