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area of the Poyang Lake considering the change of water body area
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Abstract: Water changing conditions of a lake will affect the physical and hydrological conditions and ecology of
the lake and groundwater. The unique "river-lake phase" transition of the Poyang Lake complicates the surface
water-groundwater exchange process in the area. Therefore, this study uses Visual MODFLOW to build a 3D

numerical model of groundwater transient flow and uses the LAK3 module to realize the dynamic simulation of

IiS HER: 2022-00-18; 1&iTHHEA: 2023-01-13 ®BiSME: www.swdzgedz.com
EEWB: LA KFTRHETH (202223YBKT31; 202324 YBKT13) ; H e i B FE A BLIF AL 55 9% 301 H (B220201028) 5 5 5 & 5 A & 11 Xl 331
H (2021YFC3200502)

1L FCHN(1999-), 2, W BF5E 4, B H T K BUEAEIATSY . E-mail: jiangwenyul999@163.com
BIRAEE: XDk (1980-), L, i+, Wbz, E2 N dEH N KR I XABHF5Y . E-mail: liubohhu@hhu.edu.cn


https://doi.org/10.16030/j.cnki.issn.1000-3665.202209048
www.swdzgcdz.com
mailto:jiangwenyu1999@163.com
mailto:liubohhu@hhu.edu.cn

96.

the lake water area by inputting the runoff from five rivers into the lake and the Poyang Lake into the Yangtze
River. The RMSE between the simulated and measured values of lake water level is 0.225 m, and between the
simulated and measured values of groundwater level is 0.571 m. The month-on-month ratio variation of the
Poyang Lake area simulated by the model ranges from —41% to 83%, consistent with the remote sensing images.
This model reduces the constraint of lakes as boundary conditions, can effectively depict the frequently-changing
water level and lake area, and accurately simulate the response of groundwater flow field and surface water-
groundwater interaction relationship to the height dynamics of lake water. During the dry season, the lake is
mainly recharged by groundwater, with an exchange flux ranging from 2.03x107 to 10.58x10” m*/mon. During the
wet season, the lake water discharges into groundwater with an exchange flux ranging from 2.04x10” to 16.53x10’
m’/mon, with the average groundwater level rise in the lake region and surrounding areas by 2 ~ 3 m compared to
the dry season. The groundwater flows from the lake region to the surrounding areas. This study contributes an
effective numerical simulation method for areas with dramatic changes in surface water bodies. The results can
provide a basis for future water resources management and environmental assessment in the Poyang Lake Plain.

LAK3; change of
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Fig.1 Hydrogeological map and hydrogeological section of the study area
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Fig. 4 Poyang Lake water body information extraction of remote sensing image and water area simulation
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