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Figure 22: Maps of NO2 emission rate in year 2003-2012 
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Figure 23: Maps of NOx emission rate in year 2003-2012 
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Figure 24 : Maps of PM10 emission rate in year 2003-2012 
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4. Develoment Geodatabase 

From the results, there are many maps and attribute data need to stored and management such as 

hotspots fire location, burned area, fuel load, combustion factors, emission factor and maps of pollutants emission 

rate during 2003-2012.  The geodatabase in ArcGIS format work across a range of database management system 

(DBMS) architectures and can work with geographic information management as well as in numerous GIS file 

formats. it’s native data structure used for editing and data management so that’s why it’s be used this database 

type in this study.  

Three geodatabase were design for stored 3 groups of datas such as Base Maps, Fire Data and 

Emission Data show in Figure 25. 

 

 
Figure 25 : three geodatabase design for 3 groups of similar data 

 

  The spatial references data such as Administrative Boundary, Landuse in year 2010 and 

transportation data  were stored in the “personal geodatabase” file name “BaseMaps.mdb”.  

  Hotspots and burned area data can store in same database because it’s represented the location 

of burning. The geodatabase file name “FireDatas.mdb” was created to store the original hotspots during 2003-2012 

in points shape. Burned area was generate from hotspot were added to this database and split from hotspots by 

Dataset name “BurnedArea” while hotspots stored in “Hotspots” dataset.  

Difference in the emission data included both spatial data such as the maps of emission rate of 

pollutants and attribute data.of emission parameter such as fuel load value, combustion factor, emission factor and 

table of landuse reclassification from Land development department to landuse group to calculate and transform for 

the emission parameter in this study. However, the emission rate in 10 years was larger size more than 2GB can 

stored in personal geodatabase.  The difference fire format call “file geodatabase” has been used and create the 

geodatabase name “EmissionDatas.gdb” to store the emission rate maps.(figure 26 and 27). 
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Figure 26: Show list of spatial data and attribute data includes in three geodatabases 

 

 
Figure 27: Show sample map of BurningArea 2001contain under BurnedArea dataset in FireDatas.mdb 
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Abstract 

Northern Thailand (NT) is covered by 57.8% forest and 37.4% agricultural fields which are 

approximately 95% of total land cover (172,061 sq.km.). About 69% of the forest area in the NT is in the 

upper Northern Thailand (UNT). Dipterocarp forest covers about 77.7% of total forest area, while 

evergreen forest covers about 17.6%.  The major part of the agricultural area (64.4%)is in the lower 

Northern Thailand (LNT). Agricultural field consists of paddy field (48.7%), field crop (31.2%) and 

fallow/swidden cultivation (12.5%). Air pollution usually occurs in dry season and biomass burning has 

been known as a major source of smoke and pollutants in this area. Thus, In this study focuses on the 

aspect of distribution of spatial and temporal of biomass burning during 2005-2010. The maps were 

produced by adaptive hybrid method using active fire detection obtained from Moderate Resolution 

Imaging Spectroradiometer (MODIS), while the post-fire scars detection using Normalized Difference 

Vegetation Index (NDVI) function was calculated by high resolution satellite data (30 m resolution Landsat 

TM imagery). The results showed that this method reduced about 33.2% of overestimation of hotspot 

number from MODIS. The analysis of burning area distribution in 6-year period (2005-2010) revealed that 

the highest burned area was in 2007. The annual average of burned area accounted for 60.6% in forest and 

37.0% in agricultural fields. Forest fire often occurs in February and March in UNT in mixed-deciduous and 

dry-depterocarp forests. Open burning in swidden cultivation and field crop areas was found to be the 

highest in March. In case of paddy field, the field was burnt after harvesting for second crop planting. In 

the LNT, the burning starts in December and reaches its peak in January and February, while in the UNT the 

highest number of hotspots was found in December. In conclusion, open burning pattern in NT was 

analyzed in terms of spatial and temporal variation and found that its pattern seems to be related with 

local and regional air pollution. 
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