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Climate change and its severe impact have been perceived globally. Several issues have
been raised and discussed such as disaster, food security and energy security. Indeed, climate
change is connected with multi-issues including politics, economics, society and environment.
Therefore, study on greenhouse gas (GHG) analysis and adaptation development for
sustainable low-carbon city is considered important. This could result in raising people’s
awareness and preparation for climate change adaption at a city level, and lead to increase
adaptation potential of the city and its citizens. According to the framework, the present study
consisted 4 steps: selecting prototype city, evaluating GHG emission for business-as-usual
(BAU) case, studying on urban adaptation guidelines, and making suggestions for low-carbon
city prototype. The present study also involved participation and collaboration from the public.

Literature review showed that a prototype city should be a city that has potential and
readiness in all aspects including organization, GHG database, and community. With this
consideration, the present study selected Dan Sai and Muang Yasothorn municipalities to be a
prototype for GHG emission evaluation. GHG inventory in the present study consisted GHG
emitted from stationary combustion, transportation, waste management, and agriculture
forestry and other land use activities. Data were collected using questionnaires and collected
from related organizations. For household sector, 20% of the total number of households in the
municipalities was randomly chosen and used for data collection. The GHG inventories of the
municipalities were used for online database collection design with an aim to develop a
continuous collection system for GHG database.

The results showed that the amount of GHG emission from Dan Sai and Muang
Yasothorn municipalities were 21,832.35 and 130,156.67 tons of carbon dioxide equivalent per
year, respectively. The scope 1 was the largest share of GHG emissions in both municipalities;
it accounted for 88.44% and 89.19% of total GHG emission in Dan sai and Muang Yasothorn,
respectively. The scope 2 was the second largest GHG emittor in both municipalities, which
accounting for 11.36% and 10.79% of total GHG emission in Dansai and Muang Yasothorn,
respectively. Lastly, the scope 3 generated 0.20% and 0.02% of total GHG emission in Dansai
and Muang Yasothorn, respectively.



The prediction results of GHG emission in BAU cases, predicted from 2018 to 2030,
showed that, without any GHG emission reduction activity, the amount of GHG emission in
Dan Sai municipality would be increased by 65% and Muang Yasothorn would be increased
by 57%. In addition, use of a backcasting method with a 20% reduction goal of GHG emission
could help the municipalities to develop policies, technologies, measures, as well as public and
stakeholder understanding that could foster the municipality to achieve GHG emission
reduction goals. With collaboration from the public, the results showed that developing
understanding and awareness among the public should be done urgently in order to build their
capacities for climate change adaptation. Besides, implementations should be suitable to the
municipalities. The present study, therefore, suggested that Dan sai municipality should be a
prototype of green transportation city, and Muang Yasothorn municipality should be a
prototype of sustainable consumption city. This would be recommended for a development of
long-term adaptation plan in community and urban society to raise concerns of adaptation,
adaptation strategy, decision-making for adaptation, and integration of adaptation into the city
development plan towards the sustainable low-carbon city goal.
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