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Title: A theoretical synthesis of climate change theories and a study of economic costs of climate impacts
for applied urban planning and architecture

Authors: Dr.Thongchai Roachanakanan

Department of Public Works and Town & Country Planning, Ministry of Interior

The author reviewed a broad range of theoretical and scientific literatures and classified climate related theories
into three groups. Primary theories are directly related to climate change based on scientific evidence and statistical
analyses on meteorological data linking to marine and biochemical scientific information. Secondary theories are
applied theoretical frameworks partially related to climate change, such as urban planning. Thirdly, non-related
theories are applied and adopted to support climate-related analyses, such as sociological principles in climate
adaptation thinking. There are also in-between theories, such as urban heat island and urban compact theories
that underpin other theoretical frameworks. To understand climate change for planning of mitigation and adaptation,
a combination of theoretical background is important, but participatory approach in strategic planning process to
address climate impacts is critical.

This study also discusses economic costs of climate impacts on specific sectors affecting national development
plans. While impacts of climate change on certain sectors can be estimated, it is more difficult to put values on
losses of culture or damages of historical and heritage sites. Climate impacts are uneven depending on geographical
locations and concentration of economic assets. But it is clear that climate will have negative impacts on the
agriculture sector, urban areas linked to marine and coastal ecosystems and energy sector. Agricultural areas are
sensitive and vulnerable to changing climate, droughts, floods and variable temperature, with direct effects on the
productivity. Increasing pests and fertilisercosts will also affect the agricultural sector. Many urban centres are
located in coastal areas and will face with direct impacts of sea level rise, coastal erosion and saline intrusion.
The energy sector will face with increasing demand in colder and warmer climates.

The author also linked climate change theories and impacts tourban planning, architecture, pattern, structure
and form. Urban development and cities are blamed for being one of root causes of climate change, with high
demand and consumption of natural resources, energy, water and food, and high carbon emission. But different
urban patterns supporting increasing population and desire to expand can be traced back to the 19th and 20th
centuries. Urban consolidation was designed to use less spatial area and came about when technology was
invented to assist vertical delivery of goods and transportation of people. Urban sprawl began after the Second
World War when large retails, such as Wall-Mart, Woolworth and Carrefour, moved to suburbs, influencing housing
development and converting agricultural areas into urban. Urban form and density are critical and directly linked

to energy efficiency.




Thongchai Roachanakanan PhD

Department of Public Works and Town & Country Planning.
224 Rama 9 Road, HuayKwang, Bangkok, 10320 Thailand
roachanakanan.t@gmail.com

Dr. Thongchai Roachanakanan, Senior Architect, Department of Town and Country Planning,
Ministry of Interior, Thailand. After joining with the Department of Town and Country Planning
in 1999, Dr.Thongchai finished a flood protection for Chumporn province as part of the Kings
project and later involved in every urban flood project in Thailand. He substantially has given
technical suggestions to local authorities nationwide on alternative solutions & the best prac-
tices in coping with urban drainage problems. He currently works on many flood protection
and mitigation projects in Thailand. Apart from this, he has been appointed as a dimate
change convention officer by the cabinet in 2010.
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’In addition, two terms are different, “adaptation” implies passive in finding a way to overcome difficulties in life, when disasters occur you will try
to find out the ways to live. But “resilience” implies more proactive in dealing with the impending difficulties in your life. You prepare yourself to
have strong potential immediately after a disaster occurs, you can stand and pass quickly to their normal lives. Climate change is uncertainty on
both the time appears and dangerous levels, so we cannot make climate change adaptation planning. But we can ourselves make plan to strength-
en our capacity to resilience to climate change adaptation” and “resilience” are two separate activities, although general purpose to protect
people before disasters.
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fia: Richard S.J. Tol is a Professor at the Department of Economics, University of Sussex
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"The climate change section was written by Richard Tol, who is one among several economists who have developed what are known as “integrat-
ed assessment models,” which combine climate and economic modeling to estimate the costs of climate change. The Copenhagen Consensus
Center climate costs report focuses on the impacts to global gross domestic product (GDP), and the results from Tol’s FUND model are illustrated
in the figure below (averages are the black curves).
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The estimated $16 billion a year at risk includes the values at risk from agricultural output, ecosystem services, infrastructure services and worker
productivity. Infrastructure assets at risk are estimated at approximately $18 billion. The report concludes that adaptation expenditures are worth
the investment, even if actual climate change costs turn out to be less than estimated.

Paul Hartman, director of the Mekong ARCC, emphasized that the study combines climate science projections with on-the-ground investigations on
adaptation. He explained that the project works with farmers based on 2030 and 2050 projections, noting that “the assumption is that communities
understand weather trends,” but their understanding is based on the past.

USAID is also publishing separate reports on biodiversity, food security, livelihoods, non-timber forest products, protected areas and water resources
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‘Vlm Jenks M. (1996) , the Compact City; A Sustainable Urban Form? P.30
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fnJenks M. (1996) , The Compact City; A Sustainable Urban Form?; p23
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