2548
ISBN 974-53-2684-4



APPLICATION OF MESOSCALE METEOROLOGICAL MODEL ON AIR
POLLUTION WARNING SYSTEM

Miss Pornpan Uttamang

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Environmental Science
(Inter-Department)
Graduate School
Chulalongkorn University
Academic Year 2005
|SBN 974-53-2684-4

481755






(APPLICATION
OF MESOSCALE METEOROLOGICAL MODEL ON AIR POLLUTION WARNING

SYSTEM) . .
27 . ISBN 974-53-2684-4

ti M M5 3
36, 12 4
3
MM5 60.7
.. 2544
28.6
MM5 MM5
ISHALLO
ISHALLO
M M5 GAMMA-MET GAMMA-
MET Counihan MMS5
GAMMA-MET 2 M M5
M M5
PBL Height
PBL
Height
__________________ a= . .

2548 meileFenintstiisnunsau l{!ap\\( e



# # 4689063020 MAJOR ENVIRONMENTAL SCIENCE
KEY WORD: MM5/ ATMOSPHERIC STABILITY/ LAND USE/ MONIN-OBUKHOV

LENGTH/ WARNING SYSTEM
PORNPAN UTTAMANG: APPLICATION OF MESOSCALE METEOROLOGICAL

MODEL ON AIR POLLUTION WARNING SYSTEM. THESIS ADVISOR: SURAT
BUALERT, Ph.D., THESIS CO-ADVISOR: BOONLERT ARCHEVARAHUPROK,
217 pp. ISBN 974-53-2684-4/"

The application of mesoscale meteorological model on air pollution warning system was performed
on three nested domains with horizontal grid dimensions of 36, 12 and 4 km., respectively. The data were from
the third domain only, which covers Bangkok metropolitan and Bangkok vicinity area. The comparisons
between MM5 land use simulations and Bangkok land use patterns in 2001 show 60.7% of MM5 land use
simulations was close to land use patterns of Bangkok. The MM5 simulations show urban area was less than
land use patterns in 2001 about 28.6%. The comparison between meteorological predictions from MM5 and
observation data found that M M5 can predict temperature, wind speed, wind direction sensible heat and friction
velocity at night close to observation data that used modified the land use pattern and used ISHALLO option.
However, friction velocity at noon and atmospheric stability prediction were different from observation. The
comparison of atmospheric stability between model predictions and observation data found 20.0-42.6% of
model prediction close to observation and 30.2-55.1% of model prediction close to observation in stable
condition. Furthermore, the comparison between atmospheric stability prediction from MM5, GAMMA-MET
and GAMMA-MET with used on site surface roughness found MM5 show the best agreement to observation
data. Thus mm5 was suitable to apply on air pollution warning system. However, there was error from the
atmospheric stability prediction from MM5. Therefore, using the PBL height prediction for warning system
with atmospheric stability prediction from MM5 will give a better result than using atmospheric stability

prediction only. The atmospheric conditions that need to make a warning are stable condition, neutral condition

and low PBL height.
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