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#  #  4 6 8 9 0 6 3 0 2 0 :  MAJOR ENVIRONMENTAL SCIENCE
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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/'’

T h e  a p p l ic a t io n  o f  m e s o s c a l e  m e t e o r o lo g ic a l  m o d e l  o n  a ir  p o l lu t io n  w a r n in g  s y s t e m  w a s  p e r fo r m e d  

on three nested domains with horizontal grid dimensions o f 36, 12 and 4 km., respectively. The data were from 
th e  th ird  d o m a in  o n ly ,  w h ic h  c o v e r s  B a n g k o k  m e tr o p o lita n  a n d  B a n g k o k  v i c in i t y  a rea . T h e  c o m p a r is o n s  

between MM5 land use simulations and Bangkok land use patterns in 2001 show 60.7% of MM5 land use 
s im u la t io n s  w a s  c l o s e  to  la n d  u s e  p a tte r n s  o f  B a n g k o k . T h e  M M 5  s im u la t io n s  s h o w  u r b a n  a r e a  w a s  l e s s  th an  

land use patterns in 2001 about 28.6%. The comparison between meteorological predictions from MM5 and 
o b s e r v a t io n  d a ta  fo u n d  th a t  M M 5  c a n  p r e d ic t  te m p e r a tu r e , w in d  s p e e d ,  w in d  d ir e c t io n  s e n s ib le  h e a t  a n d  fr ic t io n  

velocity at night close to observation data that used modified the land use pattern and used ISHALLO option. 
H o w e v e r ,  fr ic t io n  v e lo c i t y  a t  n o o n  a n d  a t m o s p h e r ic  s ta b il i ty  p r e d ic t io n  w e r e  d i f f e r e n t  f r o m  o b s e r v a t io n . T h e  

comparison of atmospheric stability between model predictions and observation data found 20.0-42.6% of 
m o d e l  p r e d ic t io n  c l o s e  to  o b s e r v a t io n  a n d  3 0 .2 - 5 5 .1 %  o f  m o d e l  p r e d ic t io n  c l o s e  to  o b s e r v a t io n  in  s ta b le  

condition. Furthermore, the comparison between atmospheric stability prediction from MM5, GAMMA-MET 
a n d  G A M M A - M E T  w it h  u s e d  o n  s i t e  s u r fa c e  r o u g h n e s s  fo u n d  M M 5  s h o w  t h e  b e s t  a g r e e m e n t  to  o b s e r v a t io n  

data. Thus M M 5  was suitable to apply on air pollution warning system. However, there was error from the 
a t m o s p h e r ic  s t a b il i t y  p r e d ic t io n  fr o m  M M 5 . T h e r e fo r e ,  u s in g  th e  P B L  h e ig h t  p r e d ic t io n  f o r  w a r n in g  s y s t e m  

with atmospheric stability prediction from MM5 will give a better result than using atmospheric stability 
p r e d ic t io n  o n ly .  T h e  a t m o s p h e r ic  c o n d i t io n s  th a t  n e e d  to  m a k e  a  w a r n in g  a r e  s t a b le  c o n d i t io n ,  n e u tr a l c o n d it io n  

and low PBL height.
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