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Hydro-hypsographic Analysis for Understanding of Flushing Characteristics
in Garolim Bay
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Abstract : Garolim Bay is typically a semi-enclosed bay without a significant supply of freshwater and sediments
from surrounding drainage area. The bay have a variety of subenvironments including deep tidal channels, tidal flats,
sand dunes, islands, and inlet. Because environmental quality of bay strongly depends on the exchange of water
over benthic subenvironments, it is necessary to analyze quantitatively exchange of water between sea and bay.
Hydro-hypsography is the relative distribution of water-surface areas at different depths. The hydro-hypsographic
curve in Garolim bay shows that the tidal flats occupy about 77 % of the bay surface. Hydraulic turn-over time
(HTT) is 1.32 tidal cycles which indicate well-flushed bay. Hydro-hypsometric techniques will be useful for
assessments of health of bays.
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Fig. 2. Bathymetry of Garolim Bay. The semi—c
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6.56 m in maximum tidal range
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Table 1. List of satellite images used to generate DEM

Satellite Sensor Date Local time Tide Height(cm) Tide Condition
Feb. 28, 2007 11:01:18 386 flood
May 19, 2007 11:01:10 298 ebb
Landsat ETM+ Nov. 27, 2007 11:01:02 81 ebb
Jan. 14, 2008 11:01:11 502 ebb
Feb. 15, 2008 11:01:06 678 ebb
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Fig. 4. DEM generation from water level and waterline, (A) Water level extracted from Electronic
Navigation Chart (ENC) (B) Waterline extracted from Landsat ETM" images (C) Integration of
water level and waterline and (D) Intergrated Digital Elevation Model (DEM) of Garolim bay
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Fig. 5. Digital Elevation Model (DEM) in
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Table 2. Percentage of water—column height and surface area at four benthic environments in

Garolim Bay
. Depth(m) Water Benthic surface Benthic surface area
Benthic zone column
(HW-datum) . area(%) above zone(%)
height(%)
Tidal flats 0.00 ~ -6.78 24 77 100
Subtidal flats -6.78 ~ -12.00 18 13 23
Shallow channels -12.00 ~ -17.00 17 6 10
Deep channels -17.00 ~ -28.76 41 4 4
R A MR A A= hypsographic ZdelA= 7} 419 34 Fu
N Hlg3 2A9] o] & ApA Lk,
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Fig. 6. Hydro—hypsographic curve of Garolim
Bay
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