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Air pollution episodes in SEA during dry - burning seasons

PM, 5, air quality in N. Thailand
9:00 am, Mar 24, 2023
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Recommendations for the public to prevent the health effects of air pollution

People in risk groups General public

AQHI PMys5 24
(PMy5 24 (< hour) (meg/m<>)

Medium B-35

Live a normal life.
(People who are more sensitive to pollution than the average person
should reduce outdoor activities that are heavy or prolonged in use)

B1-250

251-500

1 Risk groups include children, adolescents, and the elderty. Pregnant women People with respiratory diseases Heart disease and stroke
2 An index value exceeding 500 is considered too much to report Read more here.
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Main types of BOB in ASEAN

ASEAN Guidelines on the
(N ) Reduction of Crop Burning

Open Burning
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Range Lands Agricultural Lands

CROB: crop residue
open burning
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Wildfires
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Yosef Riadli for NPR
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Slash and Burn

Farming Crop Burning

Burning for Land Clearing, Pre-planting, Disease
Management and Orchard Preparation

NATION

Crop Residue Burning
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Forest fire.in Indonesia,
(BBC News)

Risk to human (respiratory)
and environmental (soil
microbes) health

water pollution
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Burning seasons in ASEAN

Cambodia, Laos, Myanmarr, Indonesia: forest fires and _ _
Thailand, Vietnam peat fires Regional airsheds

. AOD, 2019
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Open burning: August 2024
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Himawari AOD at 500 nm

Open burning: March 2024
https://firms.modaps.eosdis.nasa
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Contributions of BOB to ambient PM,, .
(source apportionment by receptor model)

Bangkok: 2016-2017

Annual PM, .: ~20 pg/m?3 Hanoi: 2019-2020
PCD weti,lrjnas:,I 1.4.: zlf/mi‘ AIT wet, massu::xsagiﬁ::% Annual PMZ.S: 45-50 ug/m3
SIA* nexplained, Z% !

SIA* ,
25% Traffic 18% Traffic
Industry 28% o
6% Industry
7% Biomass

Biomass burning
burning Soil & Const.,
28%

Soil & Const,

Sea salt 9% Sea salt
5% 5% v - .
3 B F2 Local SIA
PCD dry, mass 29 pg/m3 AIT dry, mass 3%;/? ug/m 18 %
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Narita et al. (2019) Malloken et al. (2023)



Emission shares of BOB in the annual emission in SEA (2010 - 2018)

CROB: 23% BC

orest fires: 28% BC
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(annual aver during 2010 — 2018)

100° E 110°E 120°E 13(2°E 14({°E -
1
o~y La<()) fDR 5% 50 Vetnam , SEA = Residential combustion [~ :9’
Myanmar ,\<’n 58/ 10% 1% 3% 15% = Commercial combustion
6%1% )b/ A "'/ 0% 1% " Crop residue open burning
AUy 7% 5/ 1% = Waste combustion
V = Thermal power plants
/' - . ..
= = Industrial activities
& 4%" Forest fires 3¢
3% 0% = On-road transport
_ = Other transport
g ' ‘\ 30, Philippines
- : 1@9} // 5% =
& 6% ‘Malaysw A 5
Oo — X o
1% g
. Y. TN 3%
*e\;*" e~ S \/}i'
w MC‘/\EQ(MQ;%? ki | -
:e = :.Q> - B — — 09
4
0,
1% 0% s {
1 L] L] L
100° 110° E 1202 E 130° E 140° E
BAQZ[]ZB S Mo ESCAP UN®

5@‘&
N

CLEAN AR

nnnnnnnnnnn
programme

Example: Sector-wise BC emissions by country

- ASEAN total BC

emissions: 480
Gg/yr

CROB: 23%
Forest fires: 28%

Source: Huy
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CROB vs. forest fire emissions in SEA

CROB contributes 12-45% of the
total SEA OB emission of
different species

Compared to forest fires: CROB
emissions are higher in Vietham
and Philippines, and lower In
Indonesia, Thailand, Myanmar

CROB happens daily over
extended period and where
people are = health risks




Mumber of ADs
(in 100 000s)

Heath effects: attributable deaths (AD) to open
burning air pollution (xu et al, 2024)

GBD super regions

I Central Europe, eastern Europe, and central Asia [ High-income [l Latin America and Caribbean [l North Africa and Middle East
[JSouthAsia ] Southeast Asia, east Asia, and Oceania [l Sub-Saharan Africa

A Globalall-cause ADs = Globally: ~8 mil deaths per year

due to AP = 1.53 mil AD to air
pollution from landscape fires
(BOB)

SEA East Asiaand Oceania " ASEAN: 650,000 die due to AP =
206,817 AD to BOB

= South Asia: 170,800 AD to BOB
= FastAsia: 147,290 AD to BOB
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Management framework:

BOB

Assessment:
root causes

Assessment:
status

=

Actions:
» Emission reduction
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- Human related:

o Knowledge
o Attitude
o Practices

- Weather- related: dry
(fire weather) vs. wet

- Others: crop seasons
timing

Fire & AP monitoring:
ground and satellite (Al)

Quantity emissions (El)

Modeling ambient air
pollution due to BOB

Effects: health,
ecosystem, climate

Social survey,
technical tools

Technical tools
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- Human:
o Awareness raising

- Technology: non-burning
- Law and regulation:
o Banvs. fine

o Meteorology-based: ban
and early warning

- Alternative crop systems

Policy & implementatio
joint actions



Examples: non-burning alternatives for
- . =N
sustainable rice straw management  {=;USAID
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Burningreleases toxic
air pollutants and GHGs

= Emission reduction: PM, ; emission rate from RS is 1/3 of OB
emission

s Reduce reliance on fossil fuel and wood fuel
s Financial incentives to farmers = Business Models
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