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Abstract

Project Code : RDG5130002

Project Title : Weather Analysis and Air Pollution Warning

Investigation : Assoc. Prof. Jiemjai Kreasuwunl, Mr. Chakrit Chodamornsuk2,
Mr.Pakpook Ratjiranukool3 , Miss. Orawan Wirunvedchayan1
: Faculty of Science, Chiang Mai University, ? Faculty of Social Science,
Chiang Mai University,3 Faculty of Science and Technology , Chiang Mai
Rajabhat University

E-mail: scphiOl6@chiangmai.ac.th

Project Duration: December 2007- May 2008

Weather conditions in Chiang Mai-Lampoon basin were simulated by the mesoscale model,
MMS5, during January-April, 2006, 2007, and 2008. The weather in the basin is strongly affected by
its topography. The MMS5 outputs including Skew-T diagrams, high pressure and surface wind
patterns were efficiently used in analyzing the weather features of the basin. The cold dry north-east
monsoon primarily moves across the basin leaving behind the calm dry surface wind. The upward
motion of air and pollutants were considerably suppressed due to atmospheric stability and
temperature inversion caused by the active high pressure system in the northeast monsoon season.
Fine dust and air pollutants are potentially dispersed below the temperature inversion over the basin.
Wind erosion from biomass burning areas in northern Thailand and along its borders played
an important role on the accumulation of particulate matter, PM10, in the basin reaching up to 303.9
p/m3 and 171.3 u/m3 at Province of Chiang Mai Government Center in March 2007 and March 2008,
respectively.
The MMS5 was successfully employed in five-day weather forecasts for Chiang Mai and
Lampoon provinces during January-March 2008 as an air pollution warning system when the strong
inversion was obviously indicated at approximately 1-2 kilometers above the basin. Good accordance

of the MMS5 forecasts such as temperature, humidity, pressure and rain with the observed values



for Chiang Mai, Chiang Rai, Lampang and Lampoon provinces was highly achieved in the
verification of the MMS5 performance. The other MMS5 surface variables considered in the warning
system were 3-hourly precipitation, surface temperature, sea-level pressure, surface horizontal wind,
vertical velocity and relative humidity. In addition, the satellite images of hot spots were continuously
investigated in relevant to the PM10 reported by the Pollution Control Department. All biomass
burning activities were not supposed to be conducted during the days with low-level inversions.
Fortunately, there were more rainy days and less biomass burning in 2008, which help relieve the air

pollution problem in the basin.

Keywords: air pollution warning, MMS5,weather analysis
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S
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B9 1000 1002 1004 1006 1008 IUU 1012 1004 1016 1016 1020 1022 1024 hPa 898 1000 1002 1004 1006 1008 1010 1014 1016 1018 1020 1022 1024 hPa
Model info: VA.7.4 Belle-Aill MRF PBL  Relener 1 36 km, 23 levels, 108 seo Model info: VA.7.4 Belle-Mill MRF PBL  Relener 1 36 km, 23 levels, 108 seo
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MM5-CMU, Atmospheric Physics, Chiang Mai Univ nit: 0000 UTC Sun 15 I:*r' 06 MM5—CMU, Atmospheric Physics
Fe 2 } 0 h

Chiang Mai Univ nit: 0000 UTC Sun I? Jan Q0
d: 0000 UTC Thu 26 Jan 06 (0700 LS 11 26 Jan 06)

¥alid: 0000 UTC F Jan 06 (0700 LST ¥ 7 Jan 06)

ea—level p
Sea-leve

BO 100 & 1o
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80 | 1
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40
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108
20 -
o
10 en an 10 50 &0 70 A0
CONTOURS: UNITS=hPs LOW= 1DD7.0 HIGH= 10310 INTERVAL= _1.00D0 tBvrouns. Thrs-rra "Tow- 10088 mc|° 1z i B 1o008” iz
L
B9& 1000 1002 1004 1006 1008 1010 1012 1014 1016 1016 1020 1022 1024 hPa 896 1000 1002 1004 1006 1008 10 IDI-‘- 1014 1016 1018 1020 1022 1024 hPa
Model info: V3.7.4 Betts—Mill MRF PBL  Relsner 1 36 km, 23 levels, 108 sec Model info: ¥3.7.4 Belle-Aill MRF PAL  Relsner 1 36 km, 23 levels, 108 seo
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25, Chiang Mai l“"/’ Init: QOO0 &
id: 0000 UTC Sat 04 Feb 08 (0700

MM5—-CMU, Atmospheric Ph 'ue 31 Jan 06 MM5-CMU, Atmospheric Physics
Fe 895.00 h Fe: 00 h v
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2al 04 Feb 06} TC
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1 10000

50 0 a 40
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([T | I
B85 1000 1002 1004 1006 1008 1010 1012 1004 1016 1016 1020 1022 1024 B85 1000 1002 1004 1006 1008 1010 1012 1014 1016 1018 1020 1022 1024
Model info: VA.7.4 Belts-Mill MRF PEL  Relsner 1 36 km, 23 levels, 108 see Model info: VA.7.4 Betts Mill MRF PBL  Reisner 1 36 km, 23 levels. 108 see
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> Tue 31 Jan Q6
Thu 09 Feb 06)

nit: 000

09 Fek 06 {0700

Chiang Mai

id: 0000 UTC T

CMU, Atmospheric Phy
.00 h

hiang i [nit: 0000 UTC Tue 31 Jan 0O
Feb 06 {0700 LST Wed OB Feb 06) 216.01

s, Chiang Univ
id: 0000 U Wed DB

Ma
T

leve
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1 == 1 ..
50 &0 70 B0 10 20 a0 40
HIGH= 1032.0 INTERYAL= 11,0000 CONTOURS: UNITS=hPs LOW- |DDR.0 F
el
B9 1000 1002 1004 1006 1008 1010 1012 1014 1DI6 1016 1020 1022 1024 hPa
Relgner 1 36 km, 23 levels, 108 sec

898 1000 1002 1004 1006 1008 10 UlIUl?. 1014 1016 1018 1020 1022 1024 hPa
ato: ¥3.7.4 Belle-All MRF PHL  Relener 1 36 km, 23 levels, 108 ser Model infa: ¥3.7.4 Belie-Alll MRF PAL
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17 Mar 06 (1300 LST Fri 17 Mar 06)

Chiang Mai U
d: DECO UTC Fr
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00 h

CMU, Atmospheric Physics, Chiang Mai Univ Init: 0000 UTC Wed 15 Mar Q8 \’:\'{i’ CMU,
33.00 h alid: 08900 UTC Thu 18 M 068 (1600 LST L 16 Mar 08} ° i
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CONTOURS: TNITS=hPs " LOW=  00B.00 HIGH= 1014.0° INTERVAL= 10000
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L
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FOL.  Rewnarl (36 km. 23:levele 108 wao Madel info: V3.7.4 Belts-Mill MRF PAOL (u;sr)..-. 136 km, 23 levels, 108 see

nfa: V3.7.4 Bette—Mill MR
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MM5-CMU, Al.r;llospheric Physics, Chiang Mai Univ. Init: 0000 UTC Wed 15 Mar 08 MM5-CMU, Atmospheric Physics, Chiang Mai Univ. Init; 0000 UTC Wed 15 Mar 06

Fest: 129.00 Valid: 0900 UTC Men 20 Mar 06 (1800 LST Mon 20 Mar 06) Fest: 216.00 h Valid: 0000 UTC Fri 24 Mar D6 (0700 LST Fri 24 Mar 06)
Sen level pressure

Sea-level pressure

Sea-level pressure
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CONTOURS: UNT

10010 IngH=_ 1015.0 INTERY,

T [
T | [ 99 1000 1002 1004 1006 100 1010 1012 1014 1016 1018 1020 1022 1024 hea
888 1000 1002 1004 1006 1008 10M0 1012 1014 1016 1018 1020 1022 1024 hPa Model info: V3.7.4 Betie-Mill MRF PBL Relsner 1 38 km, 23 levels, 108 sec

Model infa: V37,4 Bette-Mill MRF PEL  Relener 1 36 km, 23 levels, 108 pec
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MM5—CMU, Atmespheric Physics, Chiang Mai Univ. Init: 0000 UTC Wed 15 Mar 0B MM5- CMU, Atmospheric Physics, Chiang Mai Univ.
Fest: 9600 h Valid: DODO UTC Sun 19 Mar 06 (0700 LST Sun 18 Mar D6} Fest: 312.00 h
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Sealevel pressure Sea—level pressure

g Init: 0000 UTC Wed 15 Mar 06
Valid: D000 UTC Tue 28 Mar D6 (D700 LST Tue 28 Mar 08)
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CONTOURS: UNITE=hPa LOW- 10DB0  HIGH- D200 INTERVAL- 10000 CONTOURS: TNITS=hPa LOW= 10050 HIGH= i INTERVAL=_1.0000
[ T e |
995 1000 1002 1004 1006 1008 1010 1012 1014 1016 1018 1020 1022 1024  hPa 995 1000 1002 1004 I1DO6 1008 1010 1012 [DI4 1016 1018 1020 1022 (024 hPa
Model info: ¥3.7.4 Betls—Mill MRF PEL  Relsner 1 36 km, 23 levels, 108 see Model infe: ¥3.7.4 Bette—Mill MRF PAL  Relener 1 36 km, 23 levels, 108 see
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MM5-CMU, Atmospheric Physics, Chiang Mai Uniy Init: DOOD UTC Wed 15 Mar 0B MM5-CMU, Atmospheric Physics, Chiang Mai Univ Init: 000 UTC Wed 15 Mar 06
Fest: 336.00 h Valid: DODO UTC Wed 29 Mar OB (0700 LST Wed 29 Mar 0B) Fest: 360.00 h Valid: 0000 UTC Thu 30 Mar 08 (0700 LET Thu 30 Mar 08)
Sea-level pressure Sea-level pressure

Sea—level pressure Sea—level pressure
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: g 10 ) a0, 40 0 &0 70 80 oo
Bvrous: Thirs-era Tow- 100kt wudi® 10190 ivieevil-  onob” = CONTOURS: UNITS=hPa~ LOW= 10030 IngH- 10220 INTERVAL- _1.00DD
iy I
| | [
895 1000 1002 1004 1006 1008 1010 1012 1014 1016 1018 1020 1022 (024 hPa 858 1000 1002 1004 1006 1008 1010 1012 1014 1016 1018 1020 1022 1024 hPa
Modal infn: ¥3.7.4 Bette—Mill MRF DAL  Reigner 1 98 km, 23 levels, 108 sep Model iafa: V3.7.4 Hette-Mill MRF PHL  Relsser 1 36 km, 23 levels, 108 see
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MM5—CMU, Atmospheric Physics, Chiang Mai Univ, nit: 0000 UTC
F 216.00 h Valid: 0000 UTC Tue 09 Jan 07 (0700 LST
en—level pressure
Sea—level pr re

Chiang Mai Univ nit: 0000 UTC Sun 31 Dec 08
192.00 h Valid: 0000 UTC Men OB Jan D7 {0700 LST Man OB Jan 07}
level pressure
eve!

Sun 31 Dec 08 MM5—CMU, Atmospheric Physics
Tue 02 Jan OF) F i
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e e 2
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T e il e
CONTOURS: UNITS=hPa " LOW= 1 imgi= 1031 AL~ 1.0000 CONTOURS: UNITS=hPa 1054.0 T
898 1000 1002 1004 1006 1008 1000 1012 10I4 1016 1018 1020 1022 1024 hPa 898 1000 1002 1004 1006 1008 10M0 1012 1014 1016 1018 1020 1022 1024 hPa
Model info; VA.7.4 Belts-Mill MRF PEL  Relsner 1 36 km, 23 levels, 108 sec Model info. VA.7.4 Belts-Mill MRP PBL  Reisner 1 96 km, 23 levels, 108 seo
MM5—CMU, Atmospheric Physics, € g Mai Univ, nit: 0000 UTC Sun 31 Dec 08 MM5-CMU, Almospheric Physics Mai Univ, nit: 0000 UTC Sun 31 Dec 00
est 16.00 h Valid: 0000 UTC Tue 09 Jan Q7 (D?DEI BT Tue 09 Jan 07F) 40.00 h Valid UTC Wed 10 Jan 07 (0700 LST Wed 10 Jan 07}

Sea—level pressure
pressure Sea—level pressure

80 | 100 £ 1o E 80 E 100 E 10 E

| P il
£ i i e 1 (A i
10 it HO i:1+]
H RVAL- 1.0000
996 1000 1002 1007 1006 1008 1010 1012 1014 1016 018 D20 1022 1024 hPa B96 1000 1002 1004 1006 1008 1010 1012 1014 101G 1016 1020 1022 1024  hPa
Mode! info: V3.7.4 Bells-Aill MRF PRL Reter: 1 36 km, 23 levels, 108 sec Mode! info: V3.7.4 Belts-AMill MRF PAL Relgner 1 36 km, 23 levels, 108 sec
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MM5-CMU, Atmospheric Physics, Chiang Mai Univ Init: 0000 UTC Mon 15 Jan 07 MM5-CMU, Atmospheric Physics, Chiang Mai Univ Init: 0000 UTC Mon 15 Jan 07
0 h

Fest: 33600 h Valid: 0000 UTC Mon 29 Jan 07 (0700 LST Mon 29 Jan 07} Fest: 342.01
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Init: 0000 UTC Wed 15 Mar 08
r 06 (1900 LST Fri 24 Mar 06}

Focasl, Almospheric Physics, Chiangma
216.00 h Valid: 0000 UT
rizonial wind vectors at k-ind

Init; 0000 UTC Wed 15 Mar 00

Almospheric FPhysics, Chiangma
06 {0700 LST Fri 24 Mar 06) jalid

Valid: 1200 UTC Fr
at k-inde:

MAXIMUM VECTOR: 73 ms* = MAXIMUM YECTOR: B8 m =" >
Model info: V3.7.4 Bette-Mill MRF PBL  Relener 1 12 km, 23 levels, 36 seo Model info: V3.7.4 Bette-Mill MRF PBL  Relener 1 12 km, 23 levels, 36 sec
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MM5-Focast, Atmospheric Physics, Chiangmai Univ Init: 0000 UTC Wed 31 Jan 07 MM5—-Focast, Atmospheric Physics, Chiangmai Univ Init: 0000 UTC Wed 31 Jan 0%
Fest: 86.00 h Valid: 0000 UTC Sun 04 Feb 07 {0700 LST Sun 04 Feb 07} Fest: 102.00 h Valid: 0600 UTC Sun 04 Feb 0% (1300 LST Sun 04 Feb 07)
Horizontal wind veclors al k—index = 28 Harizonial wind veclors at k—index = 2:

160 propropry 100 T
s Py
NI il 3T
80 e B
SESRval] G S
BRI e
mpil\\'\\ m-ll"ll_j
ST sk
PR ) W e Froberd
Lo S el R
VAT b Pl
Vb AT LR
= poomt whyt oo
T A
B 2 !
s0 b bt a0
4 e 2
L Hi
Wk wk,
ey ot
P e
z E 30 A e b R e e
a0 ‘(z’ P r'/’{""'{//////-’/////
.ﬁ/‘ir etk A S e P
s o £ gy % ///.{/f«r-/////zr///f:
e s e ; 2l A
e / / / & i e e e e g
e T e e ey 10
e ! T AT A e et e i
e VY A b i o s e
z = 2 - 1 :
///ﬂ///{/g L l/”" '// '(//./‘/'j /' 3 10 20 30 a0 a0 80 o -] a0 o 110
1D 20 a0 ao a0 80 Ta BO a0 100 1o
MAXIMUM VECTOR: 7.3 m &' —Lr i
MUM VECTOR 112 ms"' Mode| Infe: V3.7.4 Betts—Mill MRF PHL Relsner 1 12 km, 23 levels, 18 sen

MAXI) —
Medel inle: V3.7.4 Betts Mill MRF PEL  Relsner 1 12 km, 23 levels, 36 sec
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MM5—-Focast, Atmospheric Physics, Chiangmai Univ Init; 0000 UTC Wed 31 Jan 07  MM5-Focasl, Atmoespheric Physies, Chiangmai Univ Init; 0000 UTC Wed 31 Jan Q7%
Fest: 123.00 h Valid: 0300 UTC Mon D5 Feb 07 (lDDD LST Mon 05 Feb D?) Fest: 12800 h Valid: 0900 UTC Mon D5 Feb 07 (EE\QD LST Mon 05 Feb D?)
Horizontal wind vectors at k—index = 23 Horizontal wind vectors at k—index =
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Mede| info: V3.7.4 Betle—Mill MRF PHL  Relener 1 12 km, 23 levels, 36 zee Model info: V3.7.4 Bette—Mill MRF PHL  Relener 1 12 km, 23 levels, 36 see
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MM5 UC(‘\[ ’\l‘nn‘-lj"\t“"( Physics, Chiangmai Univ nit: 0000 UTC Wed 28 Feb 07 MM5-Focast ’\l'ﬂﬂ“u"lf“’l( |’1y\ 25, Chiangmai Univ nit: 0000 UTC Wed 28 Feb 07
P 120.00 Valid: 0000 UTC Mon 05 Mar 07 {0700 LST Mon 05 Mar 07) F 128.00 Valid: 0900 UTC Mon 05 Mar 07 {1600 I‘-| Mon 05 Mar 07}
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