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Region Using Lagrangian Particle Dispersion Model

Hwa Woon Lee, Hyun Mi Lee*, Soon Hwan Lee”, Hyun Jung Choi

Division of Earth Environmental System, Pusan National University, Busan 609-735, Korea
Drastitute of Environmental Studies, Pusan National University, Busan 609-735, Korea
(Manuscript received 24 Stptember, 2009; revised 27 October, 2009; accepted 30 December, 2009)

Abstract

Air mass recirculation is a common characteristic in the coastal area as a result of the land-sea breeze circulation. This
study simulates the recirculation of air mass over the Gwangyang Bay using WRF-FLEXPART and offers a basic
information about the effective domain size that can reflect recirculation. For this purpose, WRF is set up four nested
domains and three cases are selected. Subsequently FLEXPART is operated on the basis of WRF output. During the clear
summer days with weak wind speed, particles that emitted from Yeosu national industrial complex and Gwangyang iron
works flow into emission sources because of the land-sea breeze. When land-sea breeze is strengthen, the recirculation
phenomena appears clearly. However particles aren't recirculated under weak synoptic condition. Also plume trajectory is
analyzed and as a consequence, the smallest domain area have to be multiplied by 1.3 to understand recirculated dispersion
pattern of particles.

Key Words : Recirculation, Particle dispersion, Land-sca breeze
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Fig. 1. WRF Model domains, weather stations and automatic weather stations used for model validation.
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Table 1. Configuration of WRF
Domain 1 Domain 2 Domain 3 Domain 4

Horizontal grid 180 = 180 199 x 199 151 x 151 70 x 70
Horizontal resolution 9Km 3 Km 1 Km 1Km

Vertical layers 40 layers

RRTM long-wave scheme

Physical options

Dudhia short-wave scheme

Mellor-Yamada-Janjic (Eta) TKE scheme
Kain-Fritsch(new Eta) cumulus scheme

Initial data NCEP/NCAR reanalysis data
2004. 06. 03. 0000 UTC ~ 2004. 06. 05. 0000 UTC
Time Period 2005. 08. 15. 0000 UTC ~ 2005. 08. 17. 0000 UTC

2007. 06. 03 0000 UTC ~2007. 06. 05. 0000 UTC
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Fig. 2. Surface weather charts at 0900 LST (a) 4 June 2004, (b) 16 August 2005 and (c) 4 June 2007.
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Table 2. Mean statistical correlation (RMSE, IOA) between
weather stations and corresponding model grid
cells at the smallest grid, for wind speed and
temperature for each case study

Wind speed Temperature
Case RMSE (mv/'s) 10A RMSE(T) I0A
1 1.12 0.69 2.45 0.95
2 1.52 0.71 251 0.89
3 1.57 0.70 2.50 0.89
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Fig. 8. Particls count at Domain 3 (in the same as Domain 4 only) and Domain 4 on (a) 4 June 2004, (b) 16 August 2005 and

(c) 4 June 2007.
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