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Abstract

Dispersion coetficient preprocessing schemes have been examined to improve plume dispersion model perfor-
mance in complex coastal areas. The performances of various schemes for constructing the sigma correction order
were evaluated through estimations of statistical measures, such as bias, gross error, R, FB, NMSE, within FAC2,
MG, VG, IOA, UAPC and MRE. This was undertaken for the results of dispersion modeling, which applied each
scheme. Environmental factors such as sampling time, surface roughness, plume rising, plume height and terrain
rolling were considered in this study. Gaussian plume dispersion model was used to calculate 1 hr SO, concentra-
tion 4 km downwind from a power plant in Boryeung coastal area. Here, measured data for January to December of
2002 were obtained so that modelling results could be compared. To compare the performances between various
schemes, integrated scores of statistical measures were obtained by giving weights for each measure and then sum-
ming each score. This was done because each statistical measure has its own function and criteria; as a result, no
measure can be taken as a sole index indicative of the performance level for each modeling scheme. The best pre-
processing scheme was discerned using the step-wise method. The most significant factor influencing the magni-
tude of real dispersion coefficients appeared to be sampling time. A second significant factor appeared to be surface
roughness, with the rolling terrain being the least significant for elevated sources in a gently rolling terrain. The
best sequence of correcting the sigma from P-G scheme was found to be the combination of @ sampling time, @

surface roughness, @ plume rising, @ plume height, and ® terrain rolling.

Key words : Gaussian plume dispersion model, Dispersion coefficient, Preprocessing, Statistical measure, Predic-
tion performance
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Fig. 1. Variation of o, and o, with height for various stability classes at Boreung Power Plant.

Table 1. Height dependence of 6, and o, in Boryeung
coastal area.
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Fig. 3. Organization of sigma preprocessing scheme using step-wise method.
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Table 2. Statistical measures for the results of Gaussian plume dispersion model used to evaluate various sigma

preprocessing schemes.

Statistical Order within
¢
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Preprocessing error (relative  order
scheme score)

S.t-8.1 A 0.292 4247 0034 -0077 0.006 0357 2917 - 0091 -2.603 -0206 1(32) 6
STEP | st-p.h B 1948 2696 0042 0726 0.607 0443 88.604 3.091 0414 -~6.466 0315 2(25) 8

st-pr C 2417 5409 0034 -0497 0263 0571 1104 — 0085 —-4449 -0888 4(22) 10

s.t-ter D 0.801 4.537 0.032 —0.197 0.039 0400 4378 - 0076 -3.116 -0373 3(23) 9

st-s.r-ph E -2.196 2783 0.040 0.857 0.901 (.329 - - 0453 0401 0458 2(20) 3
STEP2 s.t-s.r-pr F 0245 4.125 0.036 —0.065 0.004 0.386 1.705 3.651 0.099 —2.403 -0.187 1(21) 2

s.t-s.r-ter G ~-0.583 3900 0.040 0.173 0.030 0343 3.015 - 0138 ~1.723 0071 3(19) 7
STEP 3 s.t-s.1-p.r-p.h H 0.504 3.992 0.033 -0.129 0017 0429 1480 5210 0.122 ~1613 —-0360 1(17) 5

S.t-S.r-p.r-ter I -0906 3.749 0.032 0282 0.081 0257 2.568 8.178 0.184 —1.114 0.158 2(16) 4

STEP4 st-srprphter J 0083 3.823 0.038 -0.022 0.000

0343 1.588 3.390 0.130 ~1.613 -0.175 -

(s.t: sampling time, s.r.: surface roughness, p.h.: plume height, p.r.: plume rise, ter.: terrain)
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