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The development of realtime monitoring program
in Busan wind field(1I)

Air preservation division

Woo-Gon Do - Jong-Soon Chung

Abstract

The urban air pollution is affected by local environment, so it is necessary to consider
area characteristics such as emission source and meteorological phenomena, in studying
urban air pollution. Busan is located on south-east coast and has many industrial facilities,
so many people have concerned about air pollution. This study contain conducting
numerical simulation of wind field using MMS model on 2004. 7. 30. and comparing the

result with wind direction at AWS site.
The result of using MMS5 model on 2004. 7. 30. can be summarized as follows;
1. The mountains and valleys affect on the leeward of sea breeze circulation so the wind

direction is changed.

2. The prediction result of seashore and mountain areas wind direction differ from AWS

site’s wind direction cause of global data and topography.
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Fig. 1. The flow chart of the MMS5 modeling system
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Table 1. Domain configurations

SARI HIZE AARE SUIEIR T2 JH2HCI)

Domainl Domain2 Domain3 Domain4
Horizontal grid 100%100 97x97 52%52 37x37
Resolution 27km 9km 3km 1km
Vertical grid 23 layers
ghbmsl B, F3 ARsh EPEe el B Domane] ANEI}
Domainl, 3$Ht%= X|9vks ¥3F3S}=  Domain®] %7] ZHUSE AMEEHEE )]

Domain2, 4% A 9o] ¥ %= Domain3
£ A8kl B Domain3 el A F-4EA S

S 3= AEEw 21l DoamindS T4

Fig. 3. Domain2 and inner domain
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Fig. 5. The finest domain(Domain4)
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Fig. 6. The synoptic weather chart on 2004. 7.

Table

2. The pysical options for modeling

00UTC C;EE) JUL 2004
30. 0900LST

Pysical option

Grell convective scheme
MER PBL scheme

Moist vertical diffusion in clouds

3-D Coriolis force for nonhydrostatic MMS5
Radiative top boundary condition
Cloud effect on radiation

Simulation period : 2004. 7. 29 2100LST~7. 30 2100LST
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Fig. 8. The result of calculation for
horizontal wind field using
MMS5 at 0900LST

Fig. 9. The result of objective
analysis with AWS site at
0900LST

Fig. 10. The result of calculation
for horizontal wind field
using MM5 at 1200LST

Fig. 11. The result of objective
analysis with AWS site at
1200LST

Fig. 12. The result of calculation
for horizontal wind field
using MM5 at 1500LST

Fig. 13. The result of objective
analysis with AWS site at
1500LST



Fig. 14. The result of calculation
for horizontal wind field
using MM5 at 1800LST
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Fig. 15. The result of objective
analysis with AWS site at
1800LST
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Fig. 16. The location of the comparison
AWS site
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Table 3. The comparative table with modeling result and AWS site(degree)

159 Busan 910 Yong-do 940 Dong-nae-gu 941 Buk-gu
AWS model AWS model AWS  model AWS  model
0900LST 178.3 166.8 80.4 140.7 894 105.7 459 341.6
1200LST 156.6 167.2 81.7 147.1 198.8 143.7 178.7 190.1
1500LST 193.9 145.2 74.4 138.2 130.2 135.6 248.7 141.9
1800LST 90.6 104.1 54.8 101.7 202.5 13222 156.9 118.7
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Fig. 17. The time series of wind

direction at Busan AWS site

and MM5 modeling result
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Fig. 18. The time series of wind

direction at Yong-do AWS site
and MM5 modeling result
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Fig. 19. The time series of wind

direction at Dong-nae-gu AWS
site and MM5 modeling result
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Fig. 20. The time series of wind

direction at Buk-gur AWS site
and MM5 modeling result

MMS5(PSU/NCAR Mesoscale meteorolog-
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