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Abstract

A three-dimensional mesoscale atmospheric dispersion modeling system consisting of the Lagrangian particle
dispersion model (LPDM) and the meteorological mesoscale model (MMS5) was employed to simulate the transport
and dispersion of non-reactive pollutant during the nuclear spill event occurred from Sep. 31 to Oct. 3, 1999 in
Tokaimura city, Japan. For the comparative analysis of numerical experiment, two more sets of foreign mesoscale
modeling system; NCEP (National Centers for Environmental Prediction) and DWD (Deutscher Wetter Dienst)
were also applied to address the applicability of air pollution dispersion predictions.

We noticed that the simulated results of horizontal wind direction and wind velocity from three meteorological
modeling showed remarkably different spatial variations, mainly due to the different horizontal resolutions. How-
ever, the dispersion process by LPDM was well characterized by meteorological wind fields, and the time-depen-
dent dilution factors (X/Q) were found to be qualitatively simulated in accordance with each mesocale meteorologi-
cal wind field, suggesting that LPDM has the potential for the use of the real time control at optimization of the
urban air pollution provided detailed meteorological wind fields. This paper mainly pertains to the mesoscale
modeling approaches, but the results imply that the resolution of meteorological model and the implementation of
the relevant scale of air quality model lead to better prediction capabilities in local or urban scale air pollution
modeling.

Key words : Intercomparison of atmospheric modeling system, Lagrangian particle dispersion model, Nuclear spill
event
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Fig. 1. The location of Tokaimura City, the place of a
nuclear spill accident occurred on 30 September
in 1999, Japan.
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Table 1. Time variations of the maximum value of dilution
factor (X/Q) and its locations from the location of
an accident.

Displacement

Time Max.X/Q xdistance y distance from the source
(LST)  (sec/m?) (km) (km)
(km)
1.5 225x107° 6 —88 88
45  1.39x107° -24 —208 210
7.5 3.69x107°  —114 —298 319
105 329x107'°  —204 —358 412
135 4.18x1071° 264 —388 469
165 194x107°  —-294 —418 511
19.5  1.30x107°  —414 —418 588
225  2.84x1071°  —414 —448 610
255  3.57x10°'°  —414 —448 610
285 5.28x107'®  —444 —448 631
315 7.47x107'0 —444 —448 631
345 436x107'0 —444 -418 610
375 1.90x107'0  —444 —388 589
405 1.25x107"" —414 —328 528
435  232x107%  -354 —268 444
465  7.32x10°M —174 *—178 249
495 8.67x107" -84 —88 121
525 7.35x107" 6 32 32
555  S544x10™ 156 92 181
585  432x107M 306 122 330
61.5 2.79x107" 456 152 481
645  2.51x 107! 546 152 567
675 1.68x107" 666 182 691
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Fig. 7. a) Wind speed and direction observed at the meteorological observation tower a) at the JNC, Tokaimura city
(hourly average at 70 m height) and b) at the MRI, Tsukuba (hourly average at 100 m height) (Igarashi et al., 2000).
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