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Outline

• Haze situation in Thailand
• Consequence of Haze
• The forecasting modeling of haze• The forecasting modeling of haze
• Conclusion
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Why do haze episode 
regular occur in the 
upper north of

North

upper north of 
Thailand?
Why not other areas?
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SouthHaze in the southern 
part of Thailand www.googleearth.com



Air quality data in some provincesAir quality data in some provinces
ChiangmaiChiangmai

PM10 Standard 120 ppm 
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Chiangrai (March-April)

2013 2014

Why do we have haze episode only this period?

7Sopittaporn Sillapapiromsuk, 2007



LampangLampang

PM10 Standard 120 ppm 
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2013 2014

Why do we have haze episode only this period?
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Chiangrai

Chiangrai2013 2014

Air Quality PM10 concentration 

(24 hour) 

(microgram per cubic 
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Lumphun
20142013 20142013

Air Quality PM10 

concentration 
(24 hour) 

(microgram per 
cubic meter)

Very good 0‐25

Good 25‐80

Moderate 80‐120

Health
impacts

120‐180

Dangerous >180
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January ‐April, November‐December

2008

2009 
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150 6%

91, 4% 18, 1%

Air Quality Index Chiangmai : 2008‐2014

438, 18%

150, 6%

1727, 71% Why do we concern?

116, 5%

78, 4% 68, 3%

Air Quality Index Chiangrai : 2008‐2014

428, 20%
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Tourism
Health Socio‐economics

Tourism
………………..?

Transportation

What are the consequences of haze episode?
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PM10PM10

Respiratory disease

Photo source:www google comPhoto source:www.google.com
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Scatter diagram “ average PM10 and all respiratory diseases (in‐patient)

r = 0.22  

Y = 61.91+0.22* PM10, p‐value =2.2e‐16

0.
Data
2010‐2011
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Scatter diagram “ average AQI and lower respiratory diseases(J4) ,in‐

r = 0 36
Y = 53.35+0.36*AQI, p‐value = 2e‐16

patient 

r = 0.36  

Data
2010‐2011

With 2 dWith 2 days
latent period
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M i f t lit f l t d diMapping of mortality of related diseases
2010 2011 2012 2013 Malignant neoplasm of 

bronchus and lungbronchus and lung

2014 2015 20162014 2015 2016

C34: Lung cancer 
and others 

52 56/100 000
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52.56/100,000
Lampang



Mapping of mortality of related diseasesMapping of mortality of related diseases

J40‐47
47.29/100,000

: Nan

Chronic lower respiratory 
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Chronic lower respiratory 
diseases



Many approaches 

24
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Integrating approach for Haze solution

Haze 
Dispersion
M d l & Monitoring CapacitySupply‐Chain Resilience 

Community
Model & 
Health 
Impacts

Monitoring 
System

Capacity 
Building
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d lModel concept

• Is it possible to predict the situation in advance.
• Benefits• Benefits ……..
• Preparedness and response for health sector
• Management of agricultural residues burning
• Warning system for local municipality and 
provincial levels

• Tourism activities
• ………………………
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C t f di ti d liConcept of predictive modeling
• Predict the PM PM concentration and other• Predict the PM2.5, PM10 concentration and other 
concern parameters
P di t th th d t• Predict the weather data

• Providing the related information for publics
• Accessibility concept for all

IOS and ANDROI system
Smart Phone
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Haze dispersion modeling and healthHaze dispersion modeling and health 
Impacts

First year job
‐ Predict for PM2.5 and PM10
‐ Predict weather data‐ Predict weather data
‐ Cover the north of Thailand 

(any location) 
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WRF‐Chem Air Quality Forecasting System

Gridded meteorological Gridded meteorological  Land useLand use
dd‐‐Fires location (MODIS)Fires location (MODIS)

data  (GFS, NCEP)data  (GFS, NCEP) Land coverLand cover
DEMDEM
etc.etc.

Fires location (MODIS)Fires location (MODIS)
‐‐Ground survey (Optional)Ground survey (Optional)

Brazilian Biomass Burning Brazilian Biomass Burning 

WRF WRF 
PrePre‐‐processing System)processing System)

Emission (Emission (33BEM)BEM)

ValidationValidationWRFWRF‐‐ChemChem

‐‐MODIS MODIS 11km Land usekm Land use
‐‐Emission Factor (Akagi et al.)Emission Factor (Akagi et al.)

Air Pollutants Dispersion andAir Pollutants Dispersion and
Observation dataObservation data

‐‐Air Pollutants Dispersion and Air Pollutants Dispersion and 
Concentration (PMConcentration (PM1010, PM, PM22..55, O, O33, , 
Etc.)Etc.)
‐‐Air Quality related Air Quality related 

‐‐PCD PCD 
‐‐Satellite Satellite 
‐‐Low cost sensorsLow cost sensors
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Meteorological indices Meteorological indices 
(Ventilation index, PBLH etc,) (Ventilation index, PBLH etc,) 



O h
Applications

di i i b
Meteorological 

One hour 
forecasting

pp
IOS

ANDROINED

Prediction in sub‐
district

For Decision 
ki

g
forecast
On Map

making
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Any location inAny location in 
Thailand, 
Myanmar,
Laos Vietnam andLaos, Vietnam and 
Cambodia



โรChiangmai Lampang

Prediction data

R2=0.77 

p g

R2=0.82 

Chi i N

Monitoring data

• COMPARISON OF 
PREDICTED FROMMODEL

R2=0.86 

Chiangrai

R2=0.92 

Nan

PREDICTED FROM MODEL 
AND PCD (POLLUTION 
CONTROL DEPARTMENT) 
MEASUREMENTLumphun

2 R2 0 92 

Prae

R2=0.81 R2=0.92 

We need more monitoring station for validation of the model



Thank you for your attention 
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