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

� 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 Data (2) � To better understand the ASEAN 

Transboundary Haze Pollution

Haze in Malaysia during 
Indonesian forest fire in 1997

Haze in Chiang Mai in 2007
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Background of our experience in Remote Sensing 
and GIS Data (3) � But also the biomass burning 

contribution to global emission

(Levine et al., 1995)

(GEIA, 2005)
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Background of our experience in Remote Sensing 
and GIS Data (4) � And future change of biomass 

burning towards climate change

Evolution of spatial distribution of NOx (kg m-2 sec-1) emissions from forest fires in 2000, 
2005, 2030, 2050 and 2100 based on AIM (RCP 6.0) datasets(www.iiasa.ac.at/web-
apps/tnt/RcpDb/)
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Estimation of CO and TPM emissions from 
biomass open burning in MRBSR
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Use of RS and GIS data for GHG inventory 
of LULUCF and in ALU 

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 LULUCF since data only exist for some periods of time



National land-use maps
2000 2007

Scale 1:125,000 Scale 1:50,000
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Application to Ratchaburi (1)
Location

latitudes 13°32’15" N
longitudes 90°49’09" E

Climate
SW monsoon with very dry zones

Mean Annual Temperature 
21-38ºC

Average Annual Precipitation  
1,303 mm (131 days)

Population  2000 (2009)
791,217 (837,383) = 1,2% nat.

Total Land
5,196.5 km2 (4 parts) 
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Ratchaburi – Land-use repartition w/ GIS
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Ratchaburi – GIS vs. RS (1)
2000 2007

Landsat-5 TM (R5-G4-B)
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Ratchaburi – GIS vs. RS (2)

  

Land-use of Ratchaburi based on IPCC 2006 GL land classification category 
(ha)  

Cropland Grassland Forest
Land

Other
Land

Settlement
s Wetlands Total

2007 241,368.92 21,522.52 182,027.90 6,358.74 45,923.75 20,322.54 517,524.34

% 46.64% 4.16% 35.17% 1.23% 8.87% 3.93% 100%

2007 
revised 
with RS

249,153.74 26,712.40 156,078.48 8,953.67 52,411.11 24,214.95 517,524.34

% 48.14% 5.16% 30.16% 1.73% 10.13% 4.68% 100%



Layer of Forest Land: comparison of LU 
GIS maps between 2000 and 2007 then 
overlay with Lansat-5 images year in 2000

Ratchaburi – LUC 
2007 vs. 2000 (1)
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Ratchaburi – LUC 2007 vs. 2000 (2)

  

Land-use of Ratchaburi based on IPCC 2006 GL land classification  

% 
category (ha) - 2000 vs. 2007

Cropland Grassland Forest
Land

Other
Land Settlements Wetlands Total in 2000

Cropland 214,170.13 16,754.93 10,296.34 4,099.72 37,347.82 16,120.03 298,788.97 57.73%

Grassland 5,460.24 1,783.67 5,242.48 630.56 977.76 317.61 14,412.32 2.78%

Forest
Land 18,915.49 6,710.70 137,708.48 2,924.39 6,142.39 3,336.76 175,738.21 33.96%

Other
Land 620.51 162.31 1,710.84 405.36 140.42 55.56 3,095.00 0.60%

Settlements 7,556.67 1,120.92 911.7 825.98 6,440.40 1,078.17 17,933.84 3.47%

Wetlands 2,430.70 179.87 208.64 67.66 1,362.32 3,306.82 7,556.01 1.46%

Total in 2007 249,153.74 26,712.40 156,078.48 8,953.67 52,411.11 24,214.95 517,524.34 100%

% 48.14% 5.16% 30.16% 1.73% 10.13% 4.68% 100% -

% Change -9.59% 2.38% -3.80% 1.13% 6.66% 3.22% -  

2000

2007



Ratchaburi – State of biomass open 
burning in 2007
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Ratchaburi – Annual change in C stock (1)
Land-Use Category

Annual change in carbon stocks 
Removals Emissions

Initial Land 
Use 2000

Land Use 
during 

Reporting 
Year 2007

Living 
Biomass

Dead 
Organic 
Matter

Soils CO2 Emissions/ 
Removals   

Annual 
CH4

emission
s

Annual 
N2O 

emission
s

Annual 
NOx 

emission
s  

Annual 
CO 

emission
s

A B C D = (A+B+C) x (-1) (t  CH4) (t  N2O) (t  NOx) (t  CO)

(Mt CO2)   (Mt CO2)      

Forest Land Forest Land 5.462 - - -5.462

8.41 0.25 1.98 128.73

Cropland Forest Land 0.385 - - -0.385

Grassland Forest Land 0.216 - - -0.216

wetland Forest Land 0.009 - - -0.009

Settlement 
land Forest Land 0.034 - - -0.034

Other land Forest Land 0.07 - - -0.07

Sub-Total for Forest 
Land   6.176   -6.176 8.41 0.25 1.98 128.73
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Ratchaburi – Annual change in C stock (2)
Land-Use Category

Annual change in carbon stocks

Removals Emissions

Initial Land 
Use 2000

Land Use 
during 

Reporting 
Year 2007

Living 
Biomass

Dead 
Organic 
Matter

Soils CO2 Emissions/ 
Removals   

Annual 
CH4

emissions

Annual 
N2O 

emissions

Annual 
NOx 

emissions  

Annual 
CO 

emissions

A B C D = (A+B+C) x (-1) (t  CO2 eq) (t  CO2 eq) (t  CO2 eq) (t  CO2 eq)

(M t CO2)   (M t CO2)     

Sub-Total for Forest 
Land  in  (M t CO2) 6.176   -6.176 176.61 77.5   
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On-going works and next steps …

� For Biomass Burning
� Improve the assessment of area burnt using MODIS data by 

conducting specific ground survey and coupling w/ fire 
propagation model

� Check time-series consistency using RS vs. forest fire control 
center records

� For LULUCF
� Continue our work with Ratchaburi using RS data in ALU

� Extend the work to other provinces, regions and finally the whole 
country 
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