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Abstract

This work presented a research on modeling of air pollutants from biomass burning activities in
the Lower Mekong River Basin Sub-Region(Thailand, Cambodia, Laos, and Vietnam). The aims of this
work were to study the dispersion of air pollutants released from biomass burning and their effects on air
quality. The emission inventories of air pollutants from other anthropogenic source such as transport and
industrial sector were prepared by using activities data and emission factors. While emissions of biomass
burning were estimated from the integrated model that developed from WRF-SD system of the Missoula
Fire Sciences Laboratory, Missoula, Montana, USA. This modeling system retrieved the processed near
real-time fire location from satellite image, meteorological data, and other data to model fire behavior
and estimated air emissions. The emissions from biomass burning and other activities were used for air
quality modeling by using WRF-Chem model. The results from this study revealed that transport sector
emitted air pollutants more than of industrial sector. In 2005, transport sector annually emitted nitrogen
oxides, carbon monoxide, hydrocarbons, particulate matter, and sulfur oxides 7.7, 4.3,2.0, 0.3 and 0.2
million tons, respectively. While industrial sector emitted at 0.3, 0.105,0.016, 0.66 8 0.22 million
tons, respectively. The large forest fire episode in the upper part of the region during 12-21 March, 2007
was selected as a case study. The hotspot information shows clusters of forest fire near Thailand-Myanmar
border, Thailand- Laos’s border and the northern Vietnam. The amount of estimated release of CO, is
maximum at 91 million tons and 6.9, 0.75, 0.11 million tons for on CO, PM , and NO,, respectively
during only 10 days period. The modeled maximum concentrations of those pollutants are found over the
northern area of Laos and Vietnam, the area with moderate intensity of emission. This is due to the dense
smoke movement from the eastern Myanmar to the northern Laos and Vietnam. The validation between
the modeling data and monitoring data from air quality station is also performed. The results showed that
time series of those data have the similar patterns. However, the values of modeling data were mostly
lower than the monitoring. In general, the integrated models could perform all tasks and consider as an

efficient model. This model could be applied for monitoring the haze problem in the region.
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EMC =0.03229 + 0.281073 x RH - 0.000578 x TEMP x RH 3.1

A dy v o d ' 19 '
TunsanaNuFUFUNNTNINAN 10% teUagnI 50%

EMC =2.22749 + 0.160107 x RH - 0.014784 x TEMP (3.2)

Y
(%

TunsanaNuFuFUIMTIIANI 50%
EMC = 21.0606 + 0.005565 x RH’ - 0.00035 x RH x TEMP - 0.483199 x RH (3.3)
e EMC =anuauangase®1 119 (Hourly-Equilibrium moisture content)
[ [ 4

e ) .
RH = ANUYUTUNNT(Relative Humidity)

TEMP = 9a%iiuei01med ('F)

luszun NFDRS #msuiiaiszinnvedgiioims (Climate class) Tundtomsnumile
g . o 3 o
201U 4 UsLANAIUNITANYIVDL C.W. Thornthwaite [61] Tasfvuailusialszianveq

a

3 v o a =K I a Ay
NUDINAAILLA 1-4 Tﬂﬂiﬁﬁﬂi%tﬂ‘ﬂ%ﬂﬂﬂmﬂTﬂTﬁ 1 vineaudulsennaienniansey uay

U G

v
=< =2

9 A Y] a A a A tﬂy d?
¥ mmﬁﬁﬂixmwmgummmwu"uumJwaqﬂizmmnmmﬁmmmwummu uag
vy 9 o o w - < y o Ay
IOUUBYAINTIUDIAY i‘l’Tﬁ‘]J'iSﬁm‘1/]GU’EN{]Ni’)"lﬂ”lﬁuiwiq]ﬂzlﬁlf{luﬂﬁﬂiu’lmﬂ%ill@]l‘!"UE’NﬁﬂTJS
dy a Q' 9 a 1 [ ] o dy dy a d‘
UBDILBDINAN L!ﬁ%’ﬁ\‘]!,!,’Jﬂa’E]iJ"UiLlZLﬂﬂthﬂT]JNﬁ’JL“Hu NITATUIUAIMU T UUDILBDINAILND

a1 11 100 279 (MC100) taaaldaaaunisn (3.4)-(3.5)

-0.24
)

MC100 = YMCI100 + (BNDRYH - YMC100) x (1.0 - 0.87 x 10 (3.4

4 F P \ .
B MC100 = anuduveuromaaiornairiuli 100 42Ty
dy dy a A ] o o 1 9
YMC100 = aNuFuvouromasionalriu il 100 41 Tusveaiunouniin
BNDRYH =#A12v0UARaY 24 %1119 (Weighted 24-Hour Average Boundary
Condition
o 09/‘ dyd o [ d! [ (= dy dy a d' 1
winmMsmuaaiaitlumssraiursndeda luianuiuveasamaaisnaidiiu il 100
F2 TuavodTunouni (YMC100) ansamuialdan

YMC100 = 5.0 + (5.0 x CLIMAT) (3.5)

e CLIMAT = sWaiszianuesgiiormaluszuy NFDRS (Hadaua 199 4)

iresnnilagiiuga lufimsuiilszmnvesgliornaniuszuy NFDRS Tugiiniaeiss
E4 9

o a Y o o Ay AR Y a = £
@]zfluﬂﬂﬂlﬂﬂﬂ‘lﬁ @1\11!1!(11!\111!’35]814%\1@1\1’0\1ﬂ?ﬁﬂﬂkﬂﬂl’ﬂ\? Kazutake Kyuma [62] @3
) = @ a a = @ = 9y 9 .
1/]'lﬂ'li‘ﬁﬂ‘]el1ﬂ'l'i%ﬂﬂﬁglﬂﬂ@,ll@']ﬂ'lﬁiugi]ﬂ'lﬂl@t“b’fl@]gﬂuﬂ@ﬂlﬂFNGI;G]@'JFJ'B'Z‘]J‘U Thornthwaite

Tagodon1sandszinn Qﬁmmﬁ 31U Koppen-Geiger (Koppen-Geiger climate classification)



46

[~ @ a o a
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Lmu{immﬂmmwmmﬁ Weather Research and Forecasting Model: Chemistry (WRF-Chem)
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M1319% 3.6 31802108ANNNIVOINIANNUUITEAL

N3A | ITAUANN | A3A | ITAUANNGY | NIA | STAUANNGE
s 9 (WN3) SR (1u99) SR (1u99)

1 0-119 11 4,612-5,469 21 14,404-14,938
2 119-289 12 5,469-6,940 22 14,938-15,408
3 289-510 13 6,940-8,267 23 15,408-15,821
4 510-782 14 8,267-9,461 24 15,821-16,181
5 782-1,122 15 9,461-10,534 25 16,181-16,495
6 1,122-1,547 16 10,534-11,494 | 26 16,495-16,766
7 1,547-2,040 17 11,494-12,353 27 16,766-17,000
8 2,040-2,897 18 12,353-13,119
9 2,897-3,754 19 13,119-13,800
10 | 3,754-4,612 20 13,800-14,404
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ANUAZIDEAVDI TAUANUUIUDY

(Domains horizontal resolutions)

27 Alawns

Havoa TamuauuIUeU 100 x 95
(Domains horizontal grids dimensions)
PIUIUTZAVATNAIY QQ(Number of vertical levels) 27
JoyagailonInennnuuuiiassggioninerszaulan | GFS FNL analyses
MSUNTIE ﬂﬁuﬂn(Longwave radiation) RRTM (Rapid  Radiative
Transfer Model)
T A d’ :/‘
NIUNIITAAUTU(Shortwave radiation) Dudhia

Land-surface model

thermal diffusion

Planetary boundary layer scheme

Yonsei University

Microphysics

WSM  5-class (WRF-Single-

Moment 5-class)

Cumulus parameterization

Grell-Devenyi ensemble

N32UIUMIUYNTOUAY (Chemical mechanism)

RADM2

NIZUIUNITACDDIVDINAA

(Aerosols mechanism)

MADE/SORGAM
(the Modal Aerosol Dynamics
Model for Europe/Secondary

Organic Aerosol Model)

Ufnsenlduds

(Photolysis)

Fast-J photolysis
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(Dry deposition)
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(Biogenic Emissions)

m3tlaailassuaivanuyud INTEX-B

(Anthropogenic emissions)
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