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Forest fire is one of the serious problems effecting on ecosystem and human
health. The Upper Northern region of Thailand is the most affected areas by forest
fires. The specific objectives of the study are (1) to identify an optimal top three
spectral indices for burned area evaluation; and (2) to identify the algorithms for
burned area and fire detection using MODIS and Landsat data. Main components of
research methodology consisted of (1) optimum top three MODIS spectral indices for
burned area detection evaluation, (2) optimum burned area detection algorithm
identification and (3) optimum algorithms for fire detection identification.

For an optimal top three spectral indices for burned area detection
identification, MODIS Level 1B data were firstly used to calculate spectral indices,
(NDVI, MSAVI, BAI, BAIM, NBR, GEMI, MIRBI, NDSWIR, NDWI, NMDI, SMI,
and CSI) and their values were then compared with the extracted burned area and its
severity from Landsat data using deviance value of the ordinal logistics regression. As

results, it was found that optimum top three MODIS spectral indices for burned area



v

detection were CSI, BAI, and NDSWIR. These spectral indices were further used to
identify optimum burned area detection algorithm using threshold technique and
decision tree classification and theirs results were assessed accuracy (overall
accuracy, Kappa hat coefficient, burn detection rate and false alarm rate) with the
burned areas from Landsat data extraction using Burned Area Mapping Software
(BAMS). As results of accuracy assessment and validation, thresholding technique
with BAI from MODIS Level 1B spectral index was an optimum algorithm to detect
burned area.

To identify an optimal fire detection algorithm, MODIS hotspot data in 2014
and the MODIS hotspot data with decision tree classification with 13 factors were
here examined and evaluated accuracy based on visual interpretation of Landsat
imageries and ground fire records of Royal Forest Department. The results showed
that overall accuracy of MODIS hotspot varied between 97.49% and 98.07%.
Meanwhile, MODIS hotspot with the best decision tree classification using three
criteria (distance from fire ground survey, elevation, and slope) can provide overall
accuracy between 62.47% and 63.84%. Therefore, it can be concluded that MODIS
hotspot (MOD14/MYD14 algorithm) was an optimal algorithm to detect forest fire.

In conclusion, BAI from MODIS Level 1B spectral index can be used to
estimate burned area after fire season while MODIS hotspot data can be daily applied

to monitor forest fire occurrence as routine work of the concerned agencies.
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