( ) 57 2026 2

) 2026 57(2): 20-31.DOL 10.13928/j. cnki. wrahe. 2026. 02. 002
YANG Xiaoyu WANG Yanhong WANG Yifei et al. Study on simulation and improvement measures of water exchange capacity in semi—
enclosed lakes: A case study of Longjiang Pond in Haitang Bay ] . Water Resources and Hydropower Engineering 2026 57(2): 20-
31. DOIL: 10. 13928/j. cnki. wrahe. 2026. 02. 002

( 210029)
[ )| . .
. )|
o )|
2 : 1 .
1 2 0.17;
10 6d 14 d

20 0.2 . )|
DOIL:  10. 13928/j. cnki. wrahe. 2026. 02. 002 ( ) (OSID) :

© X171.4 A 1 1000-0860( 2026) 02-0020-12

Study on simulation and improvement measures of water exchange capacity
in semi-enclosed lakes: A case study of Longjiang Pond in Haitang Bay
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Abstract  Objective Water exchange in semi-enclosed lakes mainly relies on river inflows making it prone to seasonal and
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tidal water shortages. Under the combined influence of climate change and human activities the issue of water scarcity in these
lakes has become increasingly prominent leading to complex problems such as water quality deterioration and ecological
degradation urgently requiring effective solutions.  Methods Longjiang Pond was selected as the study area and a two-
dimensional hydrodynamic-water quality mathematical model of Longjiang Pond was established. Relative pollutant concentration
and half time of water exchange were taken as evaluation indicators to compare the water exchange capacity of Longjiang Pond
before and after the completion of the water system connectivity project. Results The result showed that under current
conditions  both relative pollutant concentration and half time of water exchange in Longjiang Pond exhibited an increasing trend
from south to north. In the northern lake area the pollutant concentration decreased the slowest with the half time of water
exchange generally exceeding 2 weeks. In contrast the southern lake area experienced the fastest decline in pollutant
concentration with the half time of water exchange generally within one week. After the implementation of the water system
connectivity project both the relative pollutant concentration and the half time of water exchange became higher in the western
region than in the eastern region. The pollutant concentration in the northern lake area declined more rapidly especially in the
eastern region near Water System Connectivity Project No. 1 where the relative concentration decreased to 0. 17 on the second
day of simulation. In the southern lake area the decline in pollutant concentration slowed during the first 10 days especially in
the western area where the half time of water exchange increased from 6 to 14 days. After 20 days the relative pollutant
concentration decreased to below 0.2.  Conclusion The findings demonstrate that the water system connectivity project helps
accelerate the reduction in relative pollutant concentration and effectively shorten the half time of water exchange in semi-enclosed
lakes. However it weakens the hydrodynamic conditions near the original connecting channels. These findings can provide a
practical reference for improving the water environment of similar semi-enclosed lakes.
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Fig. 1 Location of the study area
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Table 1 Calculation schemes

/mm ¢ d”!

2024 9 () 2024 9 () 10.99
2024 1 () 2024 1 () 0.21
2024 9 ( ) 2004 9 ( ) 10. 99
2024 1 () 2024 1 () 0.21
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Fig. 5 Zoning of the study area and distribution of observation points
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Fig. 6  Distribution of relative pollutant concentration before project
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Fig. 7 Process cureves of relative pollutant concentration before project during wet season ( hourly values)
2 ( )
Table 2 Relative pollutant concentration before project during wet season ( daily average values)
/d
1 2 3 4 5 6 7 8
5 0.99 0.98 0.96 0.74 0.78 0.55 0.18 0.34
10 0.97 0.92 0. 89 0.63 0. 64 0.35 0.09 0.21
15 0.95 0. 84 0. 61 0.38 0.40 0.12 0.04 0.13
20 0.92 0.67 0. 47 0. 44 0. 40 0.12 0. 05 0.10
25 0. 88 0. 60 0. 44 0.35 0.32 0.10 0.03 0.10
30 0.82 0.51 0.35 0.28 0.23 0.08 0.01 0.07
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Fig. 9 Variation curves of relative pollutant concentration in each region before and after project during wet season ( hourly values)
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Table 3  Relative pollutant concentration in lake area after project during wet season ( daily average values)
/d
1 2 3 4 5 6 7 8
5 0.99 0. 89 0.17 0.96 0.82 0.90 0.14 0.63
10 0.97 0.31 0.15 0.71 0.50 0.82 0.13 0. 46
15 0.91 0.20 0. 06 0.34 0.24 0.34 0. 05 0.16
20 0. 80 0.09 0.02 0.24 0.13 0.19 0. 06 0.10
25 0.71 0.07 0.01 0.14 0.08 0.14 0.02 0.05
30 0. 61 0. 04 0.01 0.11 0.05 0.08 0.01 0. 04
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