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Background of our experience in Remote Sensing 
and GIS … (1)

St ti i t E ti ti f i
( )

Starting point: Estimation of air 
pollutant emissions from biomass 
open burning in the Mekong River 
Basin Sub-Region
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Background of our experience in Remote Sensing 
and GIS (2) But what is biomass open burning?and GIS … (2) But what is biomass open burning?
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Background of our experience in Remote Sensing 
and GIS (3) Biomass burning contribution toand GIS … (3) Biomass burning contribution to 

global emission (GEIA, 2005)

4(Levine et al., 1995)



Background of our experience in Remote Sensing 
and GIS (4) Biomass burning and climate changeand GIS … (4) Biomass burning and climate change
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Background of our experience in Remote Sensing 
and GIS (5) Biomass burning and climate changeand GIS … (5) Biomass burning and climate change

2010-
20392039

Present
2040

Climate modeling 
using A2 (mid-high) 

SRES

Mean of normalized relative probability of fire (nPc) for 
ten FIREnoNPP sub-models of fire-prone parts of the world 
under current conditions, using cumulative counts of fire 

2040-
2069

activity detected by the Along Track Scanning Radiometer 
(ATSR) around the world at a resolution of 100 km over 10 
years.
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Background of our experience in Remote Sensing 
and GIS (6) Biomass burning in ASEANand GIS … (6) Biomass burning in ASEAN

Haze in Malaysia during 
Indonesian forest fire in 1997

7Haze in Chiang Mai in 2007



Methodology of estimating emissions from 
biomass open burning (1)biomass open burning (1)

Equivalent methodology to of GL 2006

)()( EFMQ
Equivalent methodology to of GL 2006

)()( xEFMxQ ×=
Biomass 
Burned

Emission
Factor of

Emission
Quantity Burned

(kg)
Factor of 
Species X
(g/kg)

y
of Species 
X (g) (g g)

f (vegetation type,
burning conditions

f (area burned,
burning efficiency

8

burning conditions,
species, etc…)
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Methodology of estimating emissions from 
biomass open burning (2)biomass open burning (2)

βα ×××= BAM β
Biomass 
D it

Fraction
f Ab

Area 
B d

Burning
Effi i

Biomass 
B d Density

(kg/m2)
of Above
Ground
Biomass

Burned 
(m2)

EfficiencyBurned
(kg)

Biomass

Seiler and 
Crutzen (1980)

99

Crutzen (1980)



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



National landuse map
Produced by Land 
Development Department, 
Ministry of Agriculture andMinistry of Agriculture and 
Cooperative

S l 1 50 000Scale = 1:50,000

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

Updated in 2008-2009 with p
data from SPOT-4,5 and the 
scale become 1:25,000 and 
1 4 000 b il bl1:4,000 may be available on 
request

Data are set in the GIS 
(ArcGIS 9.2)



Forest   land 
184 180 01 K 2184,180.01 Km2 

35.80%

Agricultural land
305,641.91 Km2 

59 50%59.50%

Miscellaneous land
17 741 53 Km2 17,741.53 Km

3.50%

Water Body 
4,069.84 Km2

0.80%

Urban & Built-up land 
2,072.32 Km2 

0.40%
Landuse 2002 Total area 513,949.52 Km2



Fire Hot Spots (FHS) 
mapmap
Primary data with resolution of  
1 km x 1 km from DMSP-OLS1 km 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 geographicover the same geographic 
position:

16 days for LANDSATy
26 days for SPOT



Jan 2, 2002

Jan 28, 2002
Examples of 
uncertainties – Jan 28, 2002uncertainties –
Remote Sensing

Fires occurred 
in the same areain the same area 
on two different 
daysdays
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Examples of uncertainties – Remote Sensing: Agricultural open 
burning in Thailand in 2005

January 2005 February 2005 March 2005 April 2005January 2005 February 2005 March 2005 April 2005

Burned areas: Un-irrigated paddy fields>Sugarcane>Maize
Season: - Un-irrigated paddy: January/February

- Irrigated paddy: April
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- Sugarcane: January/Februar/March
- Maize: January/February/March

MODIS data = HIGHLY UNDERESTIMATE



Current work: Use of RS data for GHG 
i f LULUCF d i ALUinventory of LULUCF and in ALU 

U f d t f l b l l d f E i th fUse 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 byImprove accuracy of area burnt using MODIS data by 
conducting specific ground survey

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

Time series consistency check based on nationalTime series consistency check based on national 
statistics

D t filli f LULUCFData gaps filling for LULUCF 
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