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TINN THIRAKULTOMORN : DEVELOPMENT OF ABOVE GROUND
BIOMASS ESTIMATION MODEL FOR REFERENCE EMISSION LEVEL
CONSTRUCTION UNDER REDD MECHANISM USING
GEOINFORMATICS TECHNOLOGY. THESIS ADVISOR : ASSOC.

PROF. SUWIT ONGSOMWANG, Dr. rer. Nat. 246 PP.

CART/ ABOVE GROUND BIOMASS ESTIMATION/ CARBON EMISSION/

FOREST REFERENCE EMISSION LEVEL/ REDD MECHANISM

Geoinformatics technology and geospatial modelling plays important role in
assessing, monitoring, and predicting forest and land cover information. The main
objectives of the study were to classify and predict forest and land cover, to develop an
optimum AGB estimation model for carbon emission, and to identify reference time
period and construct FREL for REDD mechanism implementation. To fulfil the
objectives, forest and land cover (1995-2015) was firstly extracted from Landsat data,
vegetation indices, and physical factors with an optimum CART model and forest and
land cover data (2020-2035) were predicted using CA-Markov model. Meanwhile an
optimum AGB estimation model was developed using linear and non-linear regression
analysis for forest type and plantation and forest area. Finally, carbon emission value
due to forest degradation and deforestation (1995-2015) were calculated to identify the
highest carbon emission period and establishment of FREL baseline.

As results, an optimum CART model for forest and land cover classification
including Blue, Red, NIR, SWIR-1, SWIR-2, SR, NDWI, Wetness, and Elevation and

Slope provided overall accuracy and Kappa hat coefficient of forest and land cover map



v

in 2015 about 90.69% and 88.45% respectively. According to forest and land cover data
(1995-2035), dense and moderate dry evergreen forests and forest plantation tend to
increase while mixed deciduous forest tends to decrease in the future. The highest
increasing period of forest area occurred during 2000 to 2005 with annual rate of 1.798
km?2. In contrast, the highest decreasing period of forest area occurred between 2010
and 2015 with annual rate of 0.254 km?2. Meanwhile, total gained AGB and carbon stock
based on forest type and plantation AGB models were 169,212 ton and 79,530 ton and
carbon emission was 365,506 ton, where came from degraded forest (225,711 ton) and
deforestation (139,795 ton). Likewise, gain of total AGB and carbon stock using forest
AGB model were 125,280 ton and 58,882 ton, respectively while carbon emission was
337,382.37 ton where came from degraded forest (206,811.03 ton) and deforestation
(130,571.34 ton). Finally, the derived carbon emission data were applied for FREL
construction under REDD mechanism using linear trend extrapolation and historical
average methods. In this study, the 2000-2005 period was chosen as reference time
period and FREL baseline was constructed using simple linear regression under linear
trend extrapolation method and average carbon emission (1995-2015) was applied
under historical average method.

In conclusion, it appears that integration of geoinformatics technology with
geospatial models can be used as an efficiently tools to classify forest and land cover,
to estimate AGB and carbon stock and to assess carbon emission for FREL baseline

construction for REDD mechanism implementation.
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