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Operational Schedule ofOperational Schedule of 
SmokeSmoke--Haze ForecastHaze Forecast

T1 1200-1800: Download GFS from NCEP/NOAA

T2 1800-2400: MM5 modeling for D1-D4

T1 T2

D1

Operational cycle:

2-Day Working on Modeling (D1 & D2)

For 2-Day Forecast (D3 & D4)



T3 700-800: Download active fire data from FIRMS

T4 800-900: Emission processing for D1-D4

T5 1000-1600: HYSPLIT modeling for D1-D4

T6 1600-1800: Post-processing & Broadcasting through PCD

Only D2-D4 results should be used as forecast

T3T4 T5 T6

D2



MM5MM5

http://www.mmm.ucar.edu/mm5



FIRMSFIRMS

http://maps.geog.umd.edu/firms

Active fire data extracted: Time, Date, Lat, Lon, Detection Confidence



HYSPLITHYSPLIT

Hybrid Single-Particle Lagrangian
Integrated Trajectory
Web-based and Workstation-based 
(WINDOWS or LINUX)
Advanced, state-of-science, and non-
commercial, suitable for research and 
operational use
Simulation modes: Trajectory (forward 
and backward), dispersion, historical, 
and forecast
GUI-driven or Command-driven 

http://www.arl.noaa/gov/ready/hysplit4.html



MM5 DomainsMM5 Domains

30-km Grid

90-km Grid

10-km Grid



Met. Grids for HYSPLITMet. Grids for HYSPLIT

MM5 (90 km)

MM5 (30 km)

MM5 (10 km)



Land Use/Land Cover for Land Use/Land Cover for 
Emission ProcessorEmission Processor

Source: GLC2000

Asia Southeast Asia



Vegetation PercentagesVegetation Percentages 
for Emission Processor for Emission Processor 

Source: MODIS

Tree Herbaceous



Source: FIRMS

MODIS Fire SpotsMODIS Fire Spots
D0: Feb. 29, 2008

(before Screening)
D-1: Feb. 28, 2008

(before Screening)

D1: Mar. 1, 2008

(before Screening)



Emission GridsEmission Grids
Example:

0.25°-Grid Cells w/ Fire Emissions

after Screening, D1 (Mar. 1, 2008)

Example:

0.25°-Grid Cells w/ Fire Emissions

after Screening, D2-D4 (Mar. 2-4, 2008)



Fuel InfoFuel Info

Col 1: Fuel Load (kg/m2)

Col 2: Emission Height (m)

Col 3: Emission Factors (kg/1000 kg burned)

Col 4: LULC

13.5    3.0      14.0      (1) Tropical/subtropical evergreen+deciduous forest

1.0       1.5       7.0       (2) Cropland, woodland, and agriculture

0.5       1.0       7.0       (3) Shrub land and other plant-grown land

7.0      1.5       9.0       (4) Wetland

0.1        0.5       6.9       (5) Consolidated rock, bare soil, and sparse vegetation

0.1       1.0       0.0       (6) Urban and artificial landscape

0.0       0.0 0.0 (7) Water, sea, snow and ice

Relevant References: Ito and Penner (2004) and Wiedinmyer et al. (2006)



Terrain Elevation for HYSPLITTerrain Elevation for HYSPLIT

Source: SRTM



Puff Dispersion ModelingPuff Dispersion Modeling
Example: HYSPLIT Simulation on Mar. 01-04, 2008

(24-Hr Continuous Emission on D1 and Tracked for 3 More Days

D1

D4D3

D2



Broadcasted ResultsBroadcasted Results



Fields of Wind, Temperature, Rain are also displayedFields of Wind, Temperature, Rain are also displayed



Model Model 
EvaluationEvaluationPCD’s

 

monitoring station for PM10
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2424--hour average PM10 at Chiang Mai Stations hour average PM10 at Chiang Mai Stations 
during January during January –– March 2008March 2008
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2424--hour average PM10 at hour average PM10 at LampangLampang Stations Stations 
during January during January –– March 2008March 2008
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SEA Hot Spot Maps in year 2008SEA Hot Spot Maps in year 2008
4 March 
2008

3 March 
2008



24-hr average of PM10

 

149  
ug/m3

24-hr average of PM10
 

20 
ug/m3

Visibility at Chiang Mai airport, Northern  ThailandVisibility at Chiang Mai airport, Northern  Thailand

Presenter
Presentation Notes
PM-10 Concentration reached 149 ug/cu.m on 29 March 2005 which resulted in poor visibility. Comparing to clear sky and good visibility on 11 June 2005 with the lower PM-10 concentration; 20 ug/cu.m.
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Regulatory Air Model for a Regulatory Air Model for a 
Seaside Industrial ComplexSeaside Industrial Complex

MaptaphutMaptaphut Industrial Estate of Industrial Estate of 
Thailand consists of approximately Thailand consists of approximately 
50 companies representing the 50 companies representing the 
petroleum refining, petrochemical petroleum refining, petrochemical 
and chemical, fertilizerand chemical, fertilizer 
manufacturing, steel refining manufacturing, steel refining 
industries, coalindustries, coal--fired power plants.fired power plants.
Emission loading of SO2 about Emission loading of SO2 about 
35,000 ton/year, and 35,000 ton/year, and NOxNOx about about 
52,000 ton/year52,000 ton/year
The CALPUFF modeling system The CALPUFF modeling system 
((LagrangianLagrangian Gaussian puff Gaussian puff mocelmocel) ) 
was employed for finding air was employed for finding air 
pollution carrying capacity due to its pollution carrying capacity due to its 
CALMET capacity to simulate the CALMET capacity to simulate the 
landland--sea breeze circulation, as well sea breeze circulation, as well 
as treating the complex terrain to the as treating the complex terrain to the 
NW and NE of the source region. NW and NE of the source region. 
HAPsHAPs emission standard is being emission standard is being 
implemented using a Gaussian implemented using a Gaussian 
plume model, METILIS.plume model, METILIS.
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Preliminary Results of improving CALPUFFPreliminary Results of improving CALPUFF

Map of emission impacts
In 60x60 km2 domain (250m
grid resolution) covering 
Thailand Eastern Seaboard.
Area of exceedances
are shown in pink->red.

Summary of July 2008
With actual emission data
From June 2007.



ConclusionConclusion
The air quality The air quality modellingmodelling work at PCD, Thailand, is going on work at PCD, Thailand, is going on 
various scales. various scales. 
Fire emission datasets for HYSPLIT forecasting has been Fire emission datasets for HYSPLIT forecasting has been 
implemented as a haze early warning system. implemented as a haze early warning system. 
The capacity to run CALPUFF has been implemented and The capacity to run CALPUFF has been implemented and 
improved aiming towards making a fare baseimproved aiming towards making a fare base--line to air line to air 
pollution carrying capacity of the key petrochemical industrial pollution carrying capacity of the key petrochemical industrial 
area. area. 
LongLong--range transboundary air pollution is expected be the range transboundary air pollution is expected be the 
next crucial component of Thailand atmospheric model next crucial component of Thailand atmospheric model 
study. The Linux Cluster set up at PCD is coming with MM5 study. The Linux Cluster set up at PCD is coming with MM5 
and chemical transport models like Modelsand chemical transport models like Models--3/CMAQ and/or 3/CMAQ and/or 
WRFWRF--ChemChem (potential future collaboration with Dr. (potential future collaboration with Dr. NarisaraNarisara 
ThongboonchuThongboonchu of King of King MongkutMongkut Institute of Technology at Institute of Technology at 
LadkrabangLadkrabang), full chemistry should be used for assessing ), full chemistry should be used for assessing 
local episodes like ozone and fine particulates problems.local episodes like ozone and fine particulates problems.



Thank you Thank you 
for your attention!for your attention!

More progress/update on: 
www.aqnis.pcd.go.th
Or www.pcd.go.th

http://www.aqnis.pcd.go.th/
http://www.pcd.go.th/
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