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Basic of Air Quality Model

» Dispersion Modeling: normally, this kind of
model is used to simulate concenfration of
pollutant at specified ground level

»Photochemical Modeling: typically, this kind
of model is used to simulate chemical
reactive pollutant over large spaftial scale

» Receptor Modeling: this kind of tool is used
to quantify source contributions to receptor
concentrations (source: Air Quality Model US.EPA)
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Basic of Air Quality Model
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Essential Basic Needs

Meteorological mechanism and air pollution

Altitude

_Temperature

Source: National Weather Service/NOAA - -



Essential Basic Needs

Meteorological mechanism and air pollution

Source: National Weather Service/NOAA



Essential Basic Needs
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Essential Basic Needs
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Essential Basic Needs

Primary pollutants

Carbon monoxide
cOo
Nitric oxide
Sulphur dioxide 2L
S0z
Nitrogen dioxide
| Ammonia NO2
NH3 Particulates
(PM)
Volatile organic compounds

Secondary pollutants

Sulphur trioxide Nitric acid
S03 HNO3

Sulphuric acid -
HpS04 Hydrogen peroxide
H202
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Ammonium O3 Particulates
NHg* (PM)
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Essential Basic Needs

@®Use of high quality fuel
@ Installation of flue gas
desulfurization facilities

Control of
SOx emissions

@Use of high quality fuel
Control of ’ @ Improvement of combustion

thods
NOx emissions ®installation of flue gas
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denitrification facilities
Control of @®Use of high quality fuel
soot and @Installation of electrostatic
dust emissions precipitators

Source: https://www.mrgscience.com/ess-topic-63-photochemical-smog.html



Background of PM2.5 problem in Thailand

Point source and area source/ critical area in Thailand
Rayong

BMR
Saraburi

Burning Area
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1. Knowledge transfer for public sector including source of PM2.5 and meteorological conditions

for the phenomena

2. Establish sub-committee for PM2.5 prevention

3. Forest fuel management
4. Establish volunteer network for fire prevention
5. Drive afforestation project and fire prevention project

6. Transfer fire prevention and control to local government organization

7. PM2.5 forecast 3 days in advance <=

8. Apply satellite image for PM2.5 daily situation report

9. Develop forecasting system and decision-making support system (in the form of application)
10. Forest fuel management using decision-making support system

11. Promote public awareness for open burning reduction

12. Promote cooperation between neighboring countries for prevention of transboundary haze
\\




Chemical Transport Model

Weather data analysis Numerical weather prediction h :
A e on model Off-line modelling
Climatological or { e {;g'

forecast air quality
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Requirement for WRF-chem

Compiler (@)

®

Work Station

ubuntu

(indgd)
—

5w
|

CentOS

)

redHat

Intel
CHE
Compiler

PGl z06s™



Workstation
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High performance computing

Installed at NECTEC/NSTDA
UNIX based

4320 Cores

750 TB Space Capacity
WRF/WRF-chem ready
Remote based



Processing time comparing PCD and TARA

Cores Simulation
Time

PCD (data / Hours
center)
TARA 22 1 Hour
(memory)
TARA 160 50 mins — 1
(compute) Hour
TARA 200 45 mins

(compute)



PCD forecasting process

Geographic data
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remote

Validation with observation data
Using statistical tools

Met Data
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Weather Research
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Domain Configuration

/
Domain Configuration (BMR) WPS Domain Configuration
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 Mother Domain: cover territory of
Thailand with resolution 30x30 km o

« Target Domain: cover BMR with
resolution 3x3km
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Domain Configuration

/

Domain Configuration (North)

WPS Domain Configuration
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Input Emission Dataset

Pollutant: PM2.5
BMR: Resolution TKM

Developed by

JGSEE
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Meteorological Dataset

ECMWF

EUROPEAN CENTRE FOR MEDIUM RANGE WEATHER FORECASTS




Product Example

pm2.5 aerosol dry mass ug m”-3

14 Dec 2020: 07.00
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Product Example

=

18 Dec 2020: 08.00







roduct Example

|

The Northern Part of
Thailand
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Preliminary evaluation
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Simple Box Model

Wind direction

=

Advective Emissions
Inflow

L: Lenght of the grid

e H: mixing height

Advective
Outflow

y

W: Width of the grid




Future works

»Expand boundary of target
domain

= |mprove resolution and accuracy

» Find optimal solution for
supporting short and long term
haze free strategic planning

» Update emission inventory
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