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A case study for the dispersion parameter modification of
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Abstract - We developed a grid-based Gaussian plume model to evaluate tracer release data
measured at Young Gwang nuclear site in 1996. Downwind distance was divided into every
10m from 0.l1km to 20km, and crosswind distance was divided into every 10m centering

released point from -Skm to Skm. We determined dispersion factors, Oy and Oz using
Pasquill-Gifford method computed by atmospheric stability. Forecasting ability of the
grid-based Gaussian plume model was better at the 3km away from the source than 8km.
We confirmed that dispersion band must be modified if receptor is far away from the source,
otherwise P-G method is not appropriate to compute diffusion distance and diffusion strength
in case of growing distance. So, we developed an empirical equation using linear
programming. An objective function was designed to minimize sum of the absolute value
between observed and computed values. As a result of application of the modified dispersion
equation, prediction ability was improved rather than P-G method.

Key words : Grid-based Gaussian model, Pasquill-Gifford method, Forcasting ability,

Dispersion factor, Linear programming.
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Fig. 1 Concentration distribution according to the distance

Table 1. Variables used in evaluating the horizontal dispersion parameter, 0y, and vertical dispersion parameter,

0., for atmospheric Gaussian plume modeling

Sigma y Sigma z
Stability class a b c d e f
B 154.7 0.8932 -0.006271 109.8 1.064 0.01163
B 154.6987 0.6622 -0.003135 109.7996 1.015 0.00581
B 109.74407 0.59660 0.01739

B : Parameters for P-G equation

B' : Modified parameters for P-G equation(Sigma y applied at Okm<x<10km, Sigma z applied at Okm<x<

3km)

B’ : Modified parameters for P-G equation(Sigma z applied at 3km<x<10km)
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Table 2. Dispersion range of the sigma y and sigma z for the P-G and modified P-G

G E HE sigma v _ sigma z _
P-G Modified P-G Modified
3732 314 496.1639 368.0542 454.8918 4226714
3,669 410 488.8124 363.9783 446.4943 415.3163
3,010 570 470.1808 353.5795 425.3751 396.7775
A-line 3,402 634 457.459%6 346.4205 411.0021 384.2049
3,831 91 507.6818 3744100 468.1210 4342400
2,680 -1,899 370.8972 296.2848 316.9905 300.5987
2,032 -2,432 290.5083 2470214 234.8401 226.2990
3,243 326 438.6301 335.7321 390.1534 365.7256
7,620 -295 924.7424 2,026.9923 999.6141 396.0286
7528 -834 915.0457 1,398.9634 986.2135 392.8326
6,807 -1,779 838.4323 1,131.5998 881.9561 367.38%4
B-line 6,429 -2,029 7977992 859.1550 827.8587 353.7464
5,469 -3,100 692.9904 423.3658 692.3373 318.0083
7,79 84 943.1400 2,293.6017 1,025.1632 402.0783
7,394 1,866 900.8911 1,726.2238 966.7339 388.1579
6,373 5,082 791.750 8246371 819.8784 351.7060
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Table 3. Coefficients of the forecasting ability for the P-G and the modified P-G.

A-line B-line

P-G Modified P-G Modified

Al 0.8839 0.9772 0.6223 0.7556

r 0.8877 0.9656 0.5818 0.6882

RMSE 77793 4.0281 45876 3.9278

Table 4. Statistical characteristics of the concentration for the P-G and modified P-G.

Min. Max. Mean Median STD Range

P-G 0.002027 819 39.56 3‘769 1195 819
Modified 0.01251 684.5 42.28 7.727 106.3 684.5
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