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Abstract of Thesis

Due to the growing need in society transition to renewable energy based, power generation from energy crops
with short life cycle is gaining more attention. The objective of this thesis was to propose a framework of
multidisciplinary assessment to support the policy building and planning of regional biomass energy plantation
considering environmental and socioeconomic impacts. The case studies of the Napier grass plantation for power
generation in Thailand were performed, which demonstrated the effective and practical methodologies of spatial
energy generation potential and land suitability assessments, suitable power plant sites selection, and a
multidisciplinary impact assessment. This thesis consisted of five chapters.

In chapter 1, the objective and structure of the thesis were presented following the general background
of biomass energy plantation, and the overview of energy situation and Napier grass plantation as a promising
energy crop in Thailand.

In chapter 2, the Soil and Water Assessment Tool (SWAT) model was employed to investigate land potential
for Napier grass plantation in whole Thailand. The model parameter calibration and validation of the SWAT
for Napier grass production in Thailand were carried out. The spatial distribution of estimated dry matter
yield (DMY) was further utilized for land suitability analysis to help planning locations for Napier grass
plantations, and anaerobic digestion and biogas power generation plants.

In chapter 3, the geographic information system and analytic hierarchy process (GIS-AHP) was used to evaluate
land suitability for biogas power plants in southern Thailand based on environmental and socioeconomic
criteria. The spatial distribution of the DMY is integrated with the land suitability map to locate suitable
sites for biogas power plants. The result suggested that introducing Napier grass—based biogas power plants
can significantly help reducing the dependency on imported electricity in the region.

In chapter 4, a multidisciplinary assessment supporting the regional decision—making for biomass energy
plantation policy and plan was proposed. The SWAT model was employed to investigate the impacts of Napier
grass plantation on runoff, sediment and nitrate loads in Songkhla Lake Basin, southern Thailand. Subsequently,
the SWAT model was applied to evaluate the impact of land use change from the baseline case to Napier grass
plantation cases on abandoned areas with four different nitrogen fertilizer application levels. The analysis
visualized the synergy and tradeoffs among the indicators corresponding energy supply, farmers’ income, CO,
reduction, hydrological cycle, and nitrate pollution depending on the cases of nitrogen fertilization levels
In chapter 5, the achievements and summary as well as the applicability and perspectives of the thesis were

presented.
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