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A Preliminary Review on Frameworks for Thai Climate Risk and 

Approaches in Social/Economic Vulnerability Assessment in 

Bangkok 
Prepared by Khanin Hutanuwatr, Ph.D. 

 

ñGovernance and social justice issues, institutional, jurisdictional and social conflicts, etc. 

that may worsening climate related issues?ò 

 

Issues in integrated framework and inter-institutional  and jurisdictional  links  
 

For the last five years, literature in the field of disasters indicates the pressing needs for 

integrating three domains of research and policy communities: climate change adaptation, 

disaster-risk/ vulnerability reduction, and development (e.g. Mercer, 2010, Label, 2009; 

Parnell et al., 2007; Schipper and Pelling, 2006). The three domains are highly related but 

conventionally work separately in many cases (Thomalla et al. 2006). The separation of the 

three domains may worsen climate-related issues. Institutional linkage is one of the key 

challenges for such integration. 

 

At the national policy level, there are integrated efforts, but we do not know much at the city 

level. Climate change is now one of key components of the Thai National Social and 

Economic Development Plan in which staff from Department of Disaster Prevention and 

Mitigation serves the committee of the climate change adaptation planning. However, it is 

unclear to what extent the adaptation plan takes vulnerability perspective into account. It is 

argued that the field of vulnerability can be significant contribution from disaster research 

communities to investigate human dimension of climate change (Ford et al. 2010; Helmer and 

Hilhorst, 2006). The lack of vulnerability perspective in efforts for climate change adaptation 

may miss the opportunity to address issues at their root causes (Thomalla, et al. 2006). 

 

At the city level, the Bangkok 5-year Action Plan for Climate Change identifies 

communication among different sectors. This strategy could lay ground for the integrated 

framework. Other strategies of the plan are involved with development and disaster 

preparedness, but according to the preliminary reviews, the plan paid little discourse on 

vulnerability reduction (EEPSEA, 2008; BMA, GLF, and UNEP, 2009). 

 

Despites the above efforts, the issues of inter-institutional links were raised in meetings 

regarding climate change and planning observed in Bangkok during 2010 by a few agencies, 

including those under Bangkok Metropolitan Administration. The need for inter-institutional 

linking mechanism for climatic related planning was identified. This is consistent with the 

literature indicating that institutional structure is one of the key challenges for the integrated 

framework (Schipper and Pelling 2006). 

 

For general public, Bangkok may have unique characteristics of collaborating and 

coordinating culture.  Some evidences demonstrate the potential of ad-hoc, urgent, and short-

term collective actions regardless of scale such as the city-clean up activities in down town 

areas after recent political crash. However, it is said that long-term commitment can be 

critically challenging. This may impact the nature of inter-institutional collaborative efforts. 

Other factors such as communication culture, perception of collaborative projects, and skills 

required for teamwork may be additional explanatory attributes. 
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Interestingly, National Food Insecurity and Vulnerability Information and Mapping System 

(FIVIMS) Thailand located in Bangkok is able to run the inter-agency network to conduct 

food insecurity assessment. The network is called The Inter-Agency Working Group on Food 

Insecurity and Vulnerability Mapping Systems (IAWG-FIVIMS). It can be an interesting 

model for lessons learned. 

 

 ñHave social/economic vulnerability to climate related risks have been assessed and/or 

mapped, how, by whom, details?ò 

 

There are studies related to social and economic vulnerability to climate related risk. They 

vary in frameworks and methods initiated by different agencies as summarized in Table 1.  

 

Table 1. Studies related to social/economic vulnerability to climate risk in Bangkok  

 
 Key assessment concepts Results Agencies 

FIVIMS, 

Thailand 
(FIVIMS 

Thailand, 2004) 

 

ADDATI software, using 37 

indicators such as GNP, household 

income, food price index, volume of 

food production, under weight 

population etc. 

 

Bangkok Metropolitan 

Region is least vulnerable 

to food security compared 

to the whole country 

while most vulnerable 

provinces are mostly 

located in the north-east 

and the north regions. 

FAO, UN 

National 

FIVIMS 

Secretarial 

Center for 

Agricultural 

Information,  

Office of 

Agricultural 

Economics,  

Ministry of 

Agriculture and 

Cooperatives  

 

EEPSEAôs 

assessment  

(Anshory Yusuf 

and Franciso , 

2009) 

 

 

UNIPCC framework 

Overall vulnerability= f(multiple 

hazard map*human and ecological 

sensitivity*adaptive capacity) 

 

Human sensitivity= population density 

 

Adaptive capacity= socio-economics, 

technology, and infrastructure 

 

Socio-economics= f (Human 

Index*Poverty Incidence*Income 

Inequality) 

 

Human Index= f (Standard of 

living*longevity*Education) 

 

Weight is assigned by expertsô 

opinions 

Bangkok is : 

medium-high climate-

vulnerability,  

 

high multiple climate 

hazards, 

 

high human sensitivity, 

and 

 

high adaptive capacity  

 

EEPSEA 

 

Flood 

Vulnerability to 

the rise of sea 

level 
(Dutta, 2007) 

scenario approach. 

 

Impacts= f (loss function* Scenario of 

inundation) 

 

Loss Function= f(Scenario of 

urbanization* socio-economic 

database) 

 

The results show in the 

form of percentage of 

impact areas regarding to 

3 inundation scenarios. 

 

Monash 

University, 

Australia 
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The World 

Bank Climate 

Change Impact 

and Adaptation 

Study for 

Bangkok 

Metropolitant 

Region 
Panya 

Consultant Co. 

Ltd. 2009) 

Unclear methods 

 

Most focuses are on physical aspects, 

but one dimension is on ñin-come 

lossesò 

 

Daily wage earners in 

condensed communities 

located in low-elevation 

areas are identified of 

vulnerable groups for 

losses of income.  

 

Spatial distribution of 

these vulnerable groups 

are provided. 

 

Private 

consultant firm.  

 

The World Bank 

 

 

 

EEPSEAôs assessment and FIVIMS applied multi-geographical approach at national and 

multi-national scales. This approach usually aimed at comparing and ranking level of 

vulnerability across geographical scale. While flood vulnerability assessment is conducted at 

the city scale, it seems to aim at identifying threshold and spatial impacts. 

 

According to Eakin and Luer (2006)ôs classification of vulnerability assessment of socio-

environmental systems, it appears that most assessments of Bangkokôs vulnerability applied 

mapping, ranking and comparing vulnerability approach relying on quantifiable indicators. 

This approach tended to treat vulnerability as attributes rather than underlying social process. 

Objectivity and availability of database of these measures are among key preferences of this 

approach. Challenges in this approach are the lack of process dimension, limitation from 

relying on available database, comprehensiveness of indicators, subjectivity in indicators 

selected, and the rigidity of weight assignment, and insensitivity to context-base vulnerability 

(Hutanuwatr, 2009;Eakin and Luer, 2006; Turner et al. 2003). It is not surprising that in 

Economic and Social Survey of Asia and the Pacific 2008, for example, United Nations 

vulnerability index are subjected for improvement such as the inclusion of wars and political 

unrest into its framework (UNESCAP, 2008). 

 

While there are only a few vulnerability studies on process-oriented, qualitative and place-

based approach (if any), studies on marginal groups such as informal sectors or slum dwellers 

in Bangkok (e.g. Nirathron, 2009) can inform vulnerability studies in this approach. However, 

the link to climate-related risk is needed. 
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Gender Perspective on Climate Change Risk and Vulnerability 
Prepared by Jummai O. Yila 

 

ñHave social/economic vulnerability to climate related risks have been assessed and/or 

mapped, how, by whom, details?ò 

 

A variety of technical studies have been undertaken that outline likely impact 

scenarios, (ONEP, 2008; World Bank, 2008; World Bank, 2007; World Bank, 2008b; World 

Bank, 2006; Institute of Development Studies, 2007; Greenpeace, 2006; BMA, 2007). The 

main potential impacts and vulnerability identified in these studies are: 

 

(i) Mean temperature increase 3-3.5% by 2100 about one million people will be 

affected by a 30 year flood in 2050. Of these, one-third (330,000) will be affected 

by half meter flooding for at least a week. 

 

(ii) Buildings will be the most affected structures. More than one million buildings 

might be damaged by such a flood, causing over $3 billion USD damage (2008 

prices). 

 

(iii) Water supply, sanitation, public health, energy, and transportation 

infrastructure    will be minimally affected. This is both because much key 

infrastructure is in protected areas (the core city), and many systems, particularly 

those built since the 1995 flood, are designed to withstand significant flooding. For 

example, MRTA subway stations are raised and the new Suvarnabhumi 

International Airport international airport, despite being on land that was below 

sea level twenty years ago, was constructed on land fill raising its elevation several 

meters. 

 

(iv) There would likely be significant increases in diseases and accidents 

associated with flooding and temperature rise, of special concern is dengue fever, 

but other risks include salmonellosis, electrocution, drowning, etc.  

 

Knowledge status and research gaps: 

Exposure unit Places, sectors, activities, Individuals, households, social groups, communities, 

livelihoods are not factored in these assessment 

 

ñCurrent perception of climate change related risk (such as floods, water and food supply, 

land losses, air quality, heat stress, disease outbreaks, etc.) and social/economic 

vulnerability (such as poverty, investment, capital and opportunity losses, social conflicts 

and divides, genders, justice, etc.) in your city, e.g., how do they perceive on the differences 

and linkages between weather/climate risks and social/economic vulnerability?ò 

o Among general public 

o Among urban officials, city managers 

 

As per the current perception of climate change and related risk, it seems there has 

been an over emphasis on flood related risk than any other both among the general public and 

the urban officials/city managers. Among the general public however, especially within 

natural resource dependence communities, flood is perceived as part of the natural cycle 
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where tolerance and acceptance level is very high, hence shaping behavior and coping 

strategies  

 

For gender and justice issues, most vulnerability assessment focused mainly on 

physical and/climatic aspects of vulnerability, little attention or studies give consideration to 

the non climate factors that exacerbate individual or household vulnerability which if ignored 

in city planning would render successful planning or policy problematic.  

 

Secondly, Bangkok/Thailand national assessment did not capture the influence of 

processes operating on all these scales. There is an inevitable tension as vulnerability is best 

defined at a point, at a particular location in space or within the community, and any 

aggregation to the national level can result in a loss of information, for example how people 

and places are affected differently, what explains differential capacities to cope and adapt and 

the causes and consequences of differential susceptibility? 

 

Therefore vulnerability is moderated by existing inequities in resource distribution and 

access, the control individuals can exert over choices and opportunities, and historical patterns 

of social domination and marginalization 
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Climate Change and Migration  

Prepared by Albert Salamanca, PhD 

  

  

Among the issues related to the social impacts of climate change, migration and other forms 

of mobilities are the some of the least understood and discussed. Bangkokôs economy has, for 

a long time, been dependent on labour sourced out from the countryside. The industries 

located in coastal provinces Chonburi, Samut Prakarn, and Samut Sakorn, which are also 

vulnerable places to the impacts of climate change, rely heavily on labour supply coming 

from adjacent provinces and the northeast. Through remittances, the economic well-being of 

these provinces has been sustained. Any disruption, therefore, on the demand of labour and a 

reduction in income possibly through the closure of factories, decline in profit and transfer of 

industrial production elsewhere will have material impacts on the households dependent on 

these remittances.  

  

Another aspect wherein coastal urban areas may be affected by climate-induced 

vulnerabilities is through the movement of people displaced from provinces where farming 

productivity declines due to weather disturbances such as prolong drought. These people in 

search of a better income will seek opportunities in the city thereby increasing the ranks of the 

unemployed and burdening social services. Moreover, the impact of climate change on 

workers who commute daily to work in these provinces need to be assessed. The severity of 

extreme weather events driven by climate change may affect their pattern of work and living 

when transport infrastructures are disrupted. This will have costly implications also to 

companies who rely on this labour as work stoppages due to absence will affect their 

productivity.  

  

On a related matter, some of the attractions for companies to locate in the Eastern Seaboard 

are the benefits expatriate staff receive in terms of proximity to international schools for their 

kids, hospitals, entertainment venues, restaurants, and other business support services, to 

name a few. Such proximity is underpinned by mobility. That is, the ability to reach these 

places within a reasonable duration. Climate-induced variability can potentially alter the 

attractiveness of the BMR for international companies to base their operation here by limiting 

access to these services. Roads may be blocked due to flooding or congestion will become an 

everyday reality. 

  

We, therefore, need to understand how urban and rural areas are linked by migration and the 

ótipping-pointô with which migration due to climate-induced variability is activated as a 

livelihood strategy. We also need to understand how other forms of mobilities may be 

affected. We need to ask what lessons can we learn from existing anticipatory, autonomous, 

and planned adaptation mechanisms to adjust to extant natural hazards in coastal urban 

regions in the BMR. Given these lessons, how do we infer future adaptation mechanisms to 

the increasing severity, frequency and exposure to natural hazards caused by climate change. 

 

 

 

 

 

 

 

 



Urban Development Perspective on Climate Change Risk and Vulnerability: Landscape Urbanism, 

Landuse Plan and Informality  Economy and Settlement 
Prepared By Wijitbusaba Ann Marome, PhD, Asan Suwanarit, Rachaniporn Tiampayothorn, Torwong Chenvidyakarn, PhD 

  

ñHave various climate risks to your city have been assessed and/or mapped, and if so do they take into account possible effects of current and 

future climate changes?ò  

  

 

Climate change related risk Assessment Mapped Agency and Institution 

 

1. Floods  

 

 

 

 

 

 

 

 

 

 

 

 

 

Rain water 

 

Faced with seasonal monsoon rains and daily tidal 

fluctuations, greater Bangkok now faces the threat of 

catastrophic flooding each year. From May to October the 

combination of elevated river flow from the Chao Phraya 

basin and rapid local runoff often puts many sections of the 

city and its environs under water. And when a high tide slows 

the flow of the river, it is impossible to drain the city without 

the help of floodwalls and pumping stations. River flow, tidal 

surge, and sudden torrential rain have prompted some to refer 

to Bangkok as ñthe city of three waters.ò (i) 

  

Rising seawater + Land subsidence 

 

The city also suffers from land subsidence, caused by over-

pumping of groundwater and the thick soft clay on which the 

city is built. Each year, parts of the city sink by 5-10 mm and 

by as much as 30 mm in outlying southeastern and 

southwestern areas. This subsidence, when combined with a 

rising sea level could leave Bangkok under 50-100cm of 

water by 2025. (ii)  

 

 

 

 

Statistic: 

Meteorological data of 

Bangkok metropolis 

 

 

 

 

 

 

 

 

 

 

 

Map: Land subsidence 

rate of Bangkok in 

2002 (a) and in 1981 

by Phien-wej et al., 

2006. (iv) 

 

 

 

Dept. of Meteorological 
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The simulated outcomes of the flood model used in the study 

indicate that almost 55 per cent of Bangkok would be affected 

by floods if the mean sea level were to rise by 50cm, and 72 

per cent of the city would be affected if the mean sea level 

were to rise by 100cm. (iv) 

 

The maximum subsidence is now occurring in outlying areas 

of Bangkok in the southeastern and southwestern industrial 

zones, where the phenomenon is taking place at the alarming 

rate of 30 mm per year. Land subsidence not only causes 

damage directly, but it also intensifies the impacts of flooding 

while threatening human life and property. In the Chao 

Phraya River delta, the risk factors are greater than in most 

other coastal cities due to land subsidence. (iv) 

 
The shortened time lag from a torrential rainfall to flooding is 

a result of the increased number of impermeable areas in this 

catchment basin. A concentration of flood flow waters and the 

transmission of the peak of flood discharge has been 

accelerated and aggravated flood disaster. (V) 

 

Inundation damage is also caused by local rainfall in the 

plain. Man-made structures, such as roads, dikes and 

irrigation equipments prevent in the lower plain from draining 

away. These conditions account for increase in flood-prone 

areas. (V) 

 
 

2. Water supply 

 

 

 

 

Most of Bangkokôs water supply (91%) comes from the Chao 

Phraya and Mae Klong rivers. Climate change will affect the 

flow of waters in the two rivers, affecting the cityôs water 

supply. Increasing demand for water as temperatures rise, 

from households and industries may further exacerbate this 

projected change in water supply. Since Bangkok is expected 

to continue to grow over the next 10 years, the problems of 
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water supply and contamination of both surface and ground 

waters may worsen. (ii) 

 

The Metropolitan Waterworks Authority (MWA) supplies 

about 4.65 million cubic metres (Mm3) of purified water per 

day to residential, industrial and commercial users in 

Bangkok, using surface water withdrawn from the Chao 

Phraya and Mae Klong rivers. This represents 91 per cent of 

the cityôs total demand (BMA, 2006); the remaining 9 per 

cent (about 0.5 Mm3/day) is met by extraction of water from 

deep wells (Polprasert C., 2007). (iv) 

 

The effects of global warming have caused the river flows in 

Thailand to be unreliable, with too high or too low flow rates 

during the rainy and dry seasons, respectively. Increasing 

demand may further exacerbate the projected changes in 

water supply. (iv) 

 

 

3. Heat island 

 

 

 

The change in land use effects to Bangkokôs temperature to be 

higher than the suburb by 2ºC. From 1956 ï1997 the 

Bangkokôs lowest temperature increased by 2ºC. (iii) 

 

Bangkok and its suburbs are already experiencing more 

severe and frequent flooding and more days with temperatures 

above 30ºC. (ii) 

 

A study by the Department of Meteorology on the variations 

in maximum and minimum temperatures in Bangkok during 

the previous 10 years, compared with long-term averages, 

found that from 1991 to 2000 the maximum average 

temperature in the summer months was significantly higher 

than the long-term average. Conversely, the lowest 

temperatures in the winter months were warmer than the long-

term average (Department of Meteorology, 2008). (iv) 

 

 

 

 

 

 

 

 

 

Statistic: 

Meteorological data of 

Bangkok metropolis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dept. of Meteorological 
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Figure 2.2 clearly illustrates that the observed annual mean 

temperatures in Thailand between 1981 and 2007 are 

increasing. Overall, the temperature rises demonstrate an 

upward trend during the same period. Annual mean minimum 

and maximum temperatures from 1951 to 2005 are shown in 

figures 2.3 and 2.4, which also show a rising trend. (iv) 

 

In urban Bangkok, the number of days exceeding 35 C is 

rising (see figure 2.9). The impacts of climate change on 

Bangkok have thus become increasingly visible and have 

been the subject of serious concern among residents since 

1967, as they experience increasingly hotter weather 

(Department of Meteorology, 2008). (iv) 

 

 

 

Statistic: 

Meteorological data of 

Bangkok metropolis, 

2008. 

 

 

 

 

 

Statistic: 

Meteorological data of 

Bangkok metropolis 

 

 

Dept. of Meteorological 

 

 

 

 

 

 

Dept. of Meteorological 

 

4. High salinity in river  

 

 

 

 

 

 

 

 

 

  

 

5. Coastal erosion 

 

 

 

 

Thailandôs long coastline (a total of 2,615 km) makes it 

especially vulnerable to the effects of climate change. In this 

regard, the countryôs capital and major port are especially at 

risk. A recent study ranking the cities of the world most 

exposed to coastal flooding today and in the future provide 

interesting insights into this vulnerability (OECD, 2007). The 

analysis indicates that by the 2070s almost all (90 per cent) of 

the total asset exposure of large port cities will be 

concentrated in only eight countries, one of which is Thailand 

(see figure 1.2). Thailand ranks sixth in terms of the severity 

of the projected effects. (iv) 
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Initiative/ Pla n for mitigation  

 

1. Such policy dimensions are being integrated into the countryôs economic and social development plans. The first to undergo this process 

was the Seventh National Economic and Social Development Plan, covering the period 1992-1996 (MOSTE, 2000). These principles have also 

been incorporated into Thailandôs environmental policies and plans.  Currently, the Office of Natural Resources and Environmental Policy and 

Planning, under the Ministry of Natural Resources and Environment, is in the process of drafting a strategy to address climate change issues as 

they relate to Thailand. The strategy will outline the mechanisms and measures that will have to be undertaken by various agencies of the 

Government. Such measures will include those for reducing greenhouse gas emissions and enabling the country to adapt to the adverse impacts 

of climate change. These measures will be in addition to those incorporated within the countryôs five-year plans. (iv) 

 

2. The Bangkok Declaration on the Cooperation of Alleviating the Global Warming. 36 Organizations jointly signed the Bangkok 

Declaration on the Cooperation of Alleviating the Global Warming on 9 May 2007 at the United Nations Conference Centre, Bangkok. (iii) 

 

3. The Bangkok Metropolitan Administration has adopted the Action Plan on Global Warming Mitigation 2007-2012, which calls for it to: 

expand mass transit and improve traffic systems; promote the use of renewable energy; improve electricity consumption efficiency; improve 

solid waste management and wastewater treatment efficiency; and expand park areas. The Action Plan is aimed at bringing about a reduction in 

Bangkokôs greenhouse gas emissions over a period of five years that will be15 percent below the levels currently projected for 2012. (iv)  

 

Initiative/ Plan for adaptation 

 

1. According to the report, approximately 900,000 people in Bangkok are currently at risk from flood events, and that number would 

increase to more than 5 million by 2070. The economic losses to the infrastructure that would be caused by such floods is estimated to be $39 

billion currently, but are expected to grow to a staggering $1.1 trillion by 2070 (OECD, 2007). Although flood protection projects were 

established and improved after the two previous devastating flood events (Bangkok Metropolitan Administration, 2004), Bangkok is still at 

increasing risk of flooding, due partly to the effects of global warming and partly to rapid urban development. (iv)  

 

2. The main flood barriers for Bangkok are dykes and walls built along the Chao Phraya River. However, land subsidence negates the 

efficiency of the cityôs flood defenses because the high-point of the dykes gradually sinks as the ground beneath these defenses subsides. Land 

subsidence also dramatically affects the efficiency of the sewer system and underground pipes built to rapidly eliminate rainwater, a situation 

which tends to aggravate the flooding of urban areas during the monsoon season and periods of very high tides. Further, it makes more difficult 

the process of draining the low lying areas of the city that are sinking, leading to the formation of stagnant water after flooding. (iv) 
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3. Since Bangkok is expected to continue to grow over the next 10 years, the problems of water supply and contamination of both surface 

and ground waters will also be exacerbated. By the end of the current century, increasing temperatures are expected to boost the demand for 

water for agricultural purposes between 2 and 13 times in the lower and medium warming ranges, respectively, as well as the demand for water 

for household purposes (California Environmental Protection Ageney). Some options that could be considered if Bangkok is to achieve a 

sustainable supply of water might include: the harvesting of rainwater, decentralizing the wastewater management system, increasing stakeholder 

participation and raising awareness among consumers about water issues (Polpraset C, 2007). (iv) 

 

Notes: 

 

i. Brian McGrath and Danai Thaitakoo, ñChanging Landscape, Changing Climate: Bangkok and the Chao Phraya River Delta,ò in Place. 

ii . UNEP, Regional Office for Asia and the Pacific. 

iii . Porntep Techapaibul, Deputy Governor of Bangkok, Climate Change Mitigation in Bangkok, September 25,2009 

iv. UNEP, Bangkok Assessment Report 2009. 

v. Shigeko Haruyama, Geomorphology of the central plain of Thailand and its relationship with recent flood conditions, GEO Journal, 

Springer Netherlands 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ñIs there an existing urban GIS information base that may be used for climate risk and vulnerability assessment? What is included?ò  
ñIs there an urban master plan? When it was completed? Does urban master plan take into account future risk to climate change?ò  

 

A Preliminary Review on Bangkok Master Plan (2
nd

 revision) and its Climate Related Factor 
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