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Baclsglré)und of our experience in Remote Sensing

and oo (1)

‘ Biomass open burning — Mekong River
Basin Sub-Region and Thailand

= Estimation of Pollutants
Emissions from Biomass Burning Chiang
in the Mekong River Basin Sub- M
Region (since end 2004)

= Rationale

= Policy and Decision-Making Support
Information
Biomass = Bio-energy Resource

2+ Emissions from biomass open
burning = Baseline
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= Biomass burning = Area source
<> Owverlooked and underestimated
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| Biomass open burning — Mekong River
Basin Sub-Region and Thailand

= Objectives

o To develop a database of emission factors and
emissions representative of the MRBSR

o Todevelop an emission estimation based on
repetitive and consistent measurements of
biomass burning activity and emission factors
using well-defined methodology

o To set-up a capacity building for regional
scientists on inventory of emissions from
biomass open burning for AQ monitoring and
modeling
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= Starting point: Estimation of air
pollutant emissions from biomass
open burning in the Mekong River
Basin Sub-Region

‘ Biomass Open Burning — Mekong River
Basin Sub-Region and i Thailand

= Scope

2 Study sites:
Thailand,
Cambodia, Lao
PDR, Vietnam,
(Myanmar)

2 Pollutants of
interest: PM;,
PM; 5, EC/OC, GHG
(CO,, CH,, N;0), CO ‘/ | "
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‘ C
and GIS ... (2 But what is biomass open burning?

Forest Fire Rice Husk/Straw Burning

MODIS Rapid Response Active Fire Detections for 2008

January February March April May June July August September October November December

ARSI
= =
“ Active fires, shown in red, are detected using MODIS data from the Terra Satellite.
N Source: MODIS Rapid Response http:/rapidfire.sci.gsfc.nasa.gov/
4-'4 = Fire Information for Resource Management System (FIRMS)
‘ http://maps.geog.umd.edu




Background of our experience in Remote Sensing

and GIS ... (3)

Burning's contribution to global emissions
Comparison of global emissions from biomass burning with emissions

from all sources, including biomass burning (2).

Biomass
burning All sources Biomass
(Tg element/ (Tg element/ burning,

Specias year) year) %
Carbon dioxide

(gross) 3500 8700 40
Carbon dioxide

[net) 1800 7000 26
Carbon monoxide 350 1100 32
Methane 38 380 10
Nonmethane

hydrocarbons™ 24 100 24
Nitric oxide 8.5 40 21
Ammoaonia 53 44 12
Sulfur gases 2.8 150 2
Methyl chloride 0.51 2.3 22
Hydrogen 19 75 25
Tropospheric

orong 420 1100 38
Total particulate

matter 104 1530 7
Particulate

organic carbon 69 180 39
Elemental carbon

{black soat) 19 =22 =86

*Excluding izoprene and tarpanes.
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(Levine et al., 1995)



Background of our experience in Remote Sensing

and GIS - (4) = Biomass burning and climate r‘hnnge
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Impact of Biomass Open Burning: Haze Impact of Biomass Open Burning: Radiative
Formation Forcing
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Impact of Biomass Open Burning:
Rainfall Pattern Change — Climate Change

Impact of Biomass
Open Burning:
Acidity and O;

THE RECENT AUSTRALIAN BUSHFIRES . - = =
(GEFYSICAL RESEARCH LETTERS, VOL. 26 NO. 28, PAGES 10531l OCTORER 15, 1998 RAINFALL AND ENVIRONMENT Fﬂrmﬂtl.ﬂﬂ PDtEﬂ tla]‘ l_ e
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Background of our experienc
and GIS ... (5) = Biomass
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Normalized relative probability of fire (nP) ucs:il :3 ?At\z r(nmoig(_erllliré%)
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Mean of normalized relative probability of fire (nPc) for E 2069

ten FIRE, ,\pp SUb-models of fire-prone parts of the world

under current conditions, using cumulative counts of fire
activity detected by the Along Track Scanning Radiometel
(ATSR) around the world at a resolution of 100 km over 1C
years.
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Background of our experience in Remote Sensing
nao

and GIS ... (6) = Bioma

Biomass burning — ASEAN countries

= The first regional arrangement in the world that binds
a group of contiguous states to tackie transboundary
haze pollution resulting from land and forest fires.

The Agreement aims to prevent and monitor
transboundary haze pollution as a result of land

andfor forest fires which should be mitigated, through
concerted national efforts and intensified regional
and international co-operation, on a sustained basis,

It also serves to intensify the current regional and
sub-regional arrangements through provisions on
technical cooperation and procedures for joint
emergency response,

Currenth; efghr countries (out of 10} composed of Bruner Darussalam,
Cambodia, Lao PDR, Malaysia, Myanmar, Singapore, Thailand and Viemam

have signed the Agreement.

%JG{EE Haze in Chiang Mai in 2607
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Haze in Malaysia during

Indonesian forest fire _in 1997




Methodology of estimating emissions from
biomass open burning (1)

Equivalent methodology to of GL 2006

Q(x) = M x EF (X)

EmiSSiOH Biomass

_ Emission
Quantity Burned Factor of
of Species  (kg) Species X
X @) f (9/kg)
f (area burned, f (vegetation type,
burning efficiency, burning conditions,
biomass density, — gpecies, etc...)

etc...)



Methodology of estimating emissions from
biomass open burning (2)

M=AxBxaxpf




Estimation of CO and TPM emissions from
biomass open burning in MRBSR

Landuse Map Satellite Data

DMSP-OLS (ANDES)

MODIS (Terra, Aqua) R

Year 2002
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Agriculural land

- Forest land
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- Miscallansouse land i
2
i [ Vroan and Buikup land *
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National landuse map

= Produced by Land
Development Department,
Ministry of Agriculture and
Cooperative

= Scale = 1:50,000

= Primary data from LANDSAT-5
with resolution of 30 m x 30 m

= Updated in 2008-2009 with
data from SPOT-4,5 and the
scale become 1:25,000 and
1:4,000 may be available on
request

= Data are set in the GIS
(ArcGIS 9.2)
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Landuse 2002 < Total area 513,949.52 Km?
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- Forest land

Agricultural land
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11 Fire Hot Spots (FHS)

map
L= Primary data with resolution of
~ 1km x 1 km from DMSP-OLS
(ANDES) for 2000-2004 and
MODIS (Terra and Aqua) from
2005 onward < for spatial and
temporal distribution

= For better accuracy of area
burnt * LANDSAT or SPOT,
however the accuracy is
limited by the period of pass
over the same geographic
position:
= 16 days for LANDSAT

= 26 days for SPOT
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Jan 2, 2002

‘ Examples of
uncertainties —

INn the same area
on two different

days

= Fires occurred

alidd
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Examples of uncertainties — Remote Sensing: Agricultural open
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burning in Thailand in 2005
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February 2005
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March 2005
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April 2005

Burned areas: Un-irrigated paddy fields>Sugarcane>Maize

Season:
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- Un-irrigated paddy: January/February

- Irrigated paddy: April

- Sugarcane: January/Februar/March
- Maize: January/February/March

MODIS data = HIGHLY UNDERESTIMATE



Current work: Use of RS data for GHG
inventory of LULUCF and in ALLU

Loamncad Cowver OO0 April 2005 " Moy 2008 [ENVISAT Meris]

Use of data of global land cover from European agencies, other sources of
EOS (USGS, USDA, LANDSAT, ...), national land use map, ... in order to fill
data gaps of LUCF since data only exist for 2000, 2004 and 2005
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On-going works and ext steps ...

= Improve accuracy of area burnt using MODIS data by
conducting specific ground survey

= Time series consistency check based on remote sensing
data of global land cover.

= Time series consistency check based on national
statistics

= Data gaps filling for LULUCF
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