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Abstract : A three-dimensional ocean circulation model was applied to a shallow estuary, Mobile Bay, to study local wind setup
and setdown. Tides started from the northern Gulf of Mexico propagates up to the Mobile River system which is located in the
north of the Mobile Bay. However, the tides started in the south of Mobile Bay were distorted when travelling upstream while
affected by river discharge and local winds. The water surface elevation was less/over predicted responding north/south winds,
respectively, when winds only at the Dauphin Island station (DPI) were used. However, the model predicted water surface eleva-
tion better when using two local winds from DPI and Mobile Downtown Airport (MDA). Wind speeds were greatly reduced (~
88%) in about 43 km distance between DPI and MDA, and the canopy effects may be the reason for this. For this reason, the local
winds are greatly responsible for local surface elevation setup and setdown especially at the shallow estuary like Mobile Bay.
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Fig. 1. Map of Mobile Bay, Alabama, with the model grid, The
seven red dots denote the seven tide stations in Mobile
Bay. The ‘+ sign shows the Exxon Well tide station,
and the water level at the station was used for the
open boundary condition,
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Fig. 3. Low-pass filtered wind stress at Dauphin Island station, A black and a blue (bold) lines denote the east-west and the north-

south component of the wind stress, respectively,
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Table 1. Error analysis for the surface elevation simulation

Total component Subtidal component

Winds Station (,(\:ArE) '(\(/:I/:? kil N ([;/E) ,(\ﬂf\nf Skl N
BSP -4 11 092 1668 -3 6 094 1572
MSD -5 6 096 1680 -5 5 096 1632
MNP -2 5 098 1680 -2 4 098 1632
DPl MBL -2 4 099 1658 -2 3 099 1579
ony BB -1 3 099 1680 -1 2 098 1632
COP 2 3 099 1680 -2 3 098 1632
DPl -3 3 098 1680 -3 3 098 1632
Overal -3 5 097 11726 -3 4 097 11311
BSP -0 7 097 1668 -0 3 098 1572
MSD -2 4 099 1680 -2 2 099 1632
MNP 1 5 099 1680 1 4 099 1632
DPI& MBL -2 3 099 1658 -2 2 099 1579
MDA BB -1 3 099 1680 -1 2 099 1632
COP 2 3 099 1680 -2 3 098 1632
DPl -3 3 098 1680 -3 3 098 1632
Overal -1 4 099 11726 -1 3 099 11311
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Fig. 6. Low-pass filtered wind stress at the Mobile Downtown Airport station,

A black and a blue (bold) lines denote the east-west

and the north-south component of the wind stress, respectively,
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