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Evaluation of Electricity Generation Potential from Wind Energy of Thailand by
using GIS and Carbon stock change of land use Method
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Abstract

Nowadays, the demand of using electric energy is continuously rising in Thailand. Wind energy
is supposed to be a clean alternative energy with relatively low operational cost. However, there still
be CO, emission during the production and installation processes. Hence, it is necessary to also
consider environmental impact of wind electricity generation.

In this study, 2 Megawatts wind turbine is used to estimate Annual Electricity Production (AEP)
and Capacity Factor (C.F.) by referring to average wind speed in Thailand measured at 90 meters
above the ground. Geographic Information system (GIS) is used to consider possible areas for installing
wind turbine. Land use map is also used to calculate carbon stock change in biomass and soil by IPCC
National Greenhouse Gas Inventories method. The next step is finding net carbon dioxide emission for
each potential area that is assumed to use wind turbine to generate electricity. The Cost of Energy
(CoE) is also calculated to consider whether wind energy is economically beneficial. This study
presents the potential wind energy production areas after considering environmental and economical
aspects. The results show that Yala Province has high potential to produce electricity using wind
turbines. The maximum electricity that can be generated is 979,018 MWh/year. The cost of energy
production is estimated to be 3.45 Baht/unit, while the reduction of greenhouse gas emission rate is

about 412,971 ton CO,-eq/year.

Keywords: Wind energy, Land use change, CO,, GIS.
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