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Estimation of Atmospheric Dispersion Coefficients in
A Coastal Area with Complex Topography
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Abstract

To estimate the dispersion coefficients in a coastal area with complex topography, several schemes using
empirical equations expressed with Gy and G, in lateral and vertical directions, respectively have been examined.
Estimation results using these equations and meteorological data obtained from SODAR system were compared
with previously measured dispersion coefficients in other coastal areas. Validations of estimation results have been
performed by comparing the measured concentrations with predicted ones empolying in Boryung coastal area.

Impor:ant conclusions were drawn as follows; (1) Variations of lateral and vertical wind direction revealed
different height dependency in upper and lower mixed boundary layer. (2) Because of turbulent constraint effect by
large water body in a coastal region, the lateral and the vertical dispersion coefficients were smaller than those of
P-G system. (3) As a result of examining the performance measure of these schemes through checking of
coincidence between measured and predicted concentrations, vertical dispersion coefficients were smaller than
those of P-G system. and the Cramer scheme was found to be more appropriate rather than others in the coastal

area surrounding Boryung power plant.
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Table 1. Operating parameters of the SODAR used
in this study.
Parameters ()p( Iy mng C ()ndm(m
Pulse length 150 ms
Pinz amplitude 18dB
Gain 40dB
Lowest wind gate 50m
Top wind gate 700m
Wind gate width 25m
Lowest backscatter gate S50m
Top backscatter gate 700m
Backscatter gate width 10m
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Table 2. Summary of equations on f, and f, characterizing of lateral and vertical dispersion.

Source Lateral dispersion

Vertical dispersion

i ) Elevated releases
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i ) Surface releases
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Fig. 1. Variation of Gs¢ with height in unstable atmos-
phere.
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Table 3. Calculation results of model performance
measure for each © scheme applied to
Gaussian dispersion model.

“~__Scheme

Performance P—-G  Draxler Cramer Irwin Ma
measure h
FAC2 0.58 0.35 0.60 0.48
FB ~0.46 -0.03 0.09 0.53
MG 0.96 0.92 1.03 1.23
VG 28.70 3.06 18.65 7.22
R.MS.E 10.01 5.04 6.06 4.22
r(eq.(11}) -0.21 0.26 0.29 0.48
r(eq.(12)) 0.10 0.49 0.25 0.34
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