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Fig.1 The computed grids and the depth scale
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Fig.2 The vertical layering of the Mobile Bay and a part of the deepwater channel in the LCL ¢ coordinates
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Fig.3 Initial conditions of salinity in Mobile Bay Fig.4  Boundary grids in Mobile Bay
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Fig.5 Measured and simulated salinity at Dauphin Island station
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Fig.6 The depth and the grids of cross section at the observed location
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Fig.7 The simulated and observed salinity
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Tab.1 Simulated salinity in LCL o coordinates and ¢ coordinates of May 19, 2004

o LCLo
G LCLo
c LCLo [ LCLo
1 10.2 7.4 8.0 2.8 27.5% 2.2 21.6%
3 13.8 9.6 8.9 4.2 30.4% 4.9 35.5% 34.5% 26.5% 6.3 43
5 26.3 14.3 20.4 12.0 45.6% 59 22.4%
7 31.0 20.9 32.0 10.1 32.6% 1.0 3.2%
9 324 24.5 32.1 7.9 24.4% 0.3 0.9%
21.3% 2.1% 6.8 0.7
11 32.6 26.9 32.1 5.7 17.5% 0.5 1.5%
13 33.2 29.6 323 3.6 10.8% 0.9 2.7%
2 LCLo #4155 o LAREEH B E LAY & ERBILE R 1h3(2004.07.20)
Tab.2  Simulated salinity in LCL ¢ coordinates and o coordinates on July 20™, 2004
c LCLo
c LCLo
c LCLo c LCLo
1 5.2 6.7 5.1 1.5 28.8% 0.1 1.999%
3 20.0 7.8 7.8 12.2 61.0% 12.2 61.0% 48.3% 20.8% 9.7 6.0
5 28.2 12.7 22.5 15.5 55.0% 5.7 20.2%
7 30.0 16.3 27.8 13.7 45.7% 2.2 7.3%
9 30.9 18.4 27.8 12.5 40.5% 3.1 10.0%
37.9% 10.9% 11.8 34
11 319 20.6 27.8 11.3 35.4% 4.1 12.9%
13 32.1 225 27.8 9.6 29.9% 43 13.4%
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NUMERICAL SIMULATION OF SALINITY IN EFDC MODEL

LIU Jian-Bo', YU Yang-Hui', LIU Jie’, WANG Dao-Ru', CHEN Chun-Hua', LIN Guo-Yao'
(1. Hainan Marine Development Plan and Design Institute, Haikou, 570125; 2. Hainan Medical University, Haikou, 571199)

Abstract In steep topography areas, error in pressure gradient is often big due to the dissociation in vertical direction
in a sigma coordinate, which would cause considerable bias in salinity that simulated. To solve this problem, using the
Mobile Bay (30°13'—30°39'N, 87°45'—88°07'W) USA as an example of steep topography, we simulated the salinity of the
bay in the EFDC (Environmental Fluid Dynamics Code) model in both sigma and LCL (Laterally Constrained Local-
ized)-sigma coordinates. Results show that simulation in the LCL-sigma coordinate could minimize the truncation error
that resulted from the pressure gradient force, and produce clear and good simulation results that are consistent with the
physical realities. Therefore, we can apply the method for solving similar problems in the future.

Key words LCL o coordinates; EFDC; salinity; pressure gradient force



