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Executive Summary 

Purpose 

As part of Malteser International‟s climate change and health project 

„Increasing Resilience to Health Related Impacts of Climate Change in 

Siem Reap Province‟, a vulnerability assessment was conducted from 

November 2014 to June 2015. This assessment identified the climate 

change and health vulnerabilities for two rural health centres and 

their catchment areas, and the potential adaptive measures that could 

be implemented by the health system staff and local communities. The 

research was exploratory and qualitative and built on an initial 

national level vulnerability assessment conducted by the World Health 

Organization (WHO) in 2010 as well as research carried out by a wide 

range of institutions and academics, including the Intergovernmental 

Panel on Climate Change (IPCC).  

Methods 

To ascertain tailored adaptation measures appropriate to the local 

environmental and climatic context, the assessment used the Fourth 

Assessment Report of the IPCC‟s (AR4) definition of vulnerability and 

is based on a comprehensive desk review including responses from 

regional experts. The assessment location is nested in Malteser 

International‟s core target area providing extensive opportunities to 

engage with local stakeholders and synergies with other organisations 

and other projects‟ activities. It assessed 13 of the 19 villages 

within the two health centres‟ catchment areas and sampled village 

level stakeholders and household level stakeholders disaggregated for 

gender and age. Four surveyed health impacts were explored for current 

prevalence, future projections and additional health outcomes due to 

climate change: Vector borne diseases (dengue and malaria), water 

borne diseases (diarrhoea), food security, and extreme weather 

conditions (floods, droughts, storms). 

Qualitative vulnerability analysis was based on the themes of 

Resilient Healthy Lifestyles, Disaster Risk Reduction, Capacity 

Development, and Addressing Underlying Causes of Vulnerability. 

Responses were gathered from focus group discussions and key informant 

interviews at three sub-national levels: Village/Household/Individual, 

Health Centre/Community/District, and National/Provincial/District. 

Household level data collection used disaggregated groups for age and 

gender and prioritised the participation of vulnerable household 
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members although in reality responses did not diverge greatly. 

Specific participatory data collection tools (Hazard Mapping, Seasonal 

Calendar, Historical Timeline, Vulnerability Matrix, and Venn Diagram) 

were used to stimulate discussion around the themes and elicit 

responses to guiding questions focussed on the topic of climate change 

and health vulnerabilities.  

For analysis, qualitative data was organised around the themes and 

guiding questions and then coded for relevance before being summarised 

in the form of impact chains and adaptation tables. These were used to 

gain feedback on adaptation measures from local stakeholders and 

present the results to those stakeholders in an accessible form. 

Results 

Increased rainfall intensity leads to increased frequency and length 

of flooding resulting in impacts on mobility, sanitation, drinking 

water, food security, and incomes at a time when households are more 

vulnerable to financial stresses and health risks. Increased health 

risks take the form of diarrhoeal and vector borne diseases in the 

context of a local health system unable to respond to surges in 

patients. However, the accompanying unpredictable rainfall patterns 

damage crops and result in a loss of investment for rainfall dependent 

farmers and fishers.  

Prolonged increased temperatures in the form of heatwaves provide 

ideal breeding conditions for agricultural pests. To combat this, 

poorly trained farmers increase the use and misuse of pesticides 

potentially impacting their health overtime. Furthermore, prolonged 

increases in temperatures during the dry and rainy seasons result in 

greater demand for water to relieve the effects of uncomfortable heat. 

This causes household members, particularly children, to choose 

convenient but unsafe sources of drinking water, such as surface water 

close to their homes, and this can also have severe health impacts.  

Decreased rainfall during the dry season increases water scarcity 

causing a loss of incomes and assets, increased opportunity costs, 

health impacts due to poor quality drinking and domestic water, and 

mental stress. 
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Adaptive Capacity Considerations 

Common adaptive capacity themes are the poor quality of safe hygiene 

practices despite the existence of hygiene knowledge, the preference 

for rainwater collection, available local storage technology, and also 

a need for a variety of micro-insurance policies. Regardless of 

climate change, health centres are vulnerable to water scarcity, poor 

sanitation, limited electricity and medical stocks and a need to levy 

user fees. 

There is a lack of resilient crop varieties resulting in increased 

insecticide use and very limited synergies across government 

departments to respond to climate change. However, vulnerable 

communities and households are experienced in raising assets above 

flood levels, which suggests a strong capacity if households have 

knowledge of suitable adaptation approaches and the capacity to 

implement them. In responding to extreme weather events, vulnerable 

households may employ coping strategies, such as taking out loans or 

migrating to areas with better agricultural irrigation systems, and 

therefore greater agricultural employment opportunities. 

Within line ministries, there is limited climate change expertise with 

some relevant departments not included in the climate change 

consultative process, such as the Ministry of Rural Development‟s 

Department of Rural Health Care and Department of Rural Water Supply. 

Nevertheless, coordination between government, development partners 

and education institutions is resulting in climate change projects 

being implemented across a range of sectors, such as the MoH‟s 

„Strengthening Country Capacity to deal Effectively with Climate-

Sensitive Vector-borne and Water Related Diseases and Reducing the 

Health Impact of Disasters‟ project as part of Phase 2 of the Cambodia 

Climate Change Alliance. 

Adaptation Options 

Adaptive measures for increased rainfall intensity include improving 

the emergency transport system as part of establishing community and 

household disaster risk reduction plans. Preparedness strategies focus 

on the most vulnerable and identify appropriate micro-insurance to 

protect households during extreme weather events and climate proofing 

measures for health centres. Moreover, there are options for raising 

awareness of the prevention, protection and treatment of climate 

sensitive vector borne and water-related diseases, protecting domestic 

water sources and drinking water sources, improving access to 
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rainwater storage, and improving access to flood resilient sanitation 

facilities. 

The primary adaptive measure for decreased rainfall intensity is 

raising awareness of water related diseases in the form of prevention, 

protection and treatment. Longer term measures include improving 

access to rainwater, water conservation and safe drinking water 

storage. Similar to increased rainfall intensity, disaster 

preparedness and risk reduction plans and the climate proofing of 

health centres is required along with awareness raising of challenges 

related to water scarcity as well as periods of water abundance. 

Adaptive measures for increased temperatures include awareness raising 

of water related diseases, greater access to rainwater storage and 

conservation, climate proofing health facilities and their support 

systems, and improving food security supported by micro-insurance. 

Adaptive measures responding to changes in rainfall patterns are to 

improve awareness and capacity to respond to mental depression 

accompanying a loss of agricultural investments, promote access to 

micro-insurance, enhance weather forecasting data collection and 

dissemination, and encourage for greater synergies with local 

departments of agriculture and more resilient practices and crop 

varieties. 

Recommendations and Discussion 

Following feedback from stakeholders, improving the capacity of local 

health staff and volunteers to respond to extreme weather events in 

the form of first aid and psycho social support are priorities, 

particularly considering the lack of capacity within Cambodia to 

respond to trauma among a post-conflict population. Early warning 

systems need to be set up as part of local disaster response 

mechanisms that forewarn vulnerable populations of extreme weather 

phenomena down to the household level. The local health facilities 

need to be more disaster and climate change resilient, and the health 

information management system needs to improve the surveillance of 

common and neglected climate sensitive diseases. Within villages, the 

priority is to improve year-round access to drinking water, identify 

climate sensitive hygiene and sanitation measures, and promote vector 

borne and water related disease treatment and prevention for the most 

vulnerable women and children. 
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Post project phase out, communities and stakeholders need to monitor 

and evaluate climate change adaptive measures to improve planning and 

adaptation within the existing target communities before being scaled 

up to other communes and districts. Collaboration between provincial 

departments needs to be enhanced with significant opportunities 

existing for the departments of agriculture to address risky 

behaviours linked to climate change, which are likely to have 

significant negative impact on the lives of farmers and their 

families. Moreover, existing health centre facilities need to be 

renovated to be more responsive to patient surges related to extreme 

weather events.   



   
 

6 

Introduction 

This report describes the results of the vulnerability assessment 

conducted as part of the Malteser International climate change and 

health project „Increasing Resilience to Health Related Impacts of 

Climate Change in Siem Reap Province‟ and implemented by Malteser 

International with funding and technical assistance from the Deutsche 

Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH from 

November 2014 to August 2016. It also describes the background to 

climate change impacts for Cambodia, the potential impacts to health 

of climate change, the vulnerability assessment methodology, its 

results and recommendations.  

The objective of the vulnerability assessment that forms the basis of 

this report is to identify the climate change and health vulnerability 

for two target rural health centres and their catchment areas, and the 

potential adaptive measures that could be implemented by the health 

system staff and local communities. 

Key Concepts 

Vulnerability in this context refers to the extent to which a system is ‘susceptible to, and unable 
to cope with, adverse effects of climate change, including climate variability and extremes. 
Vulnerability is a function of the character, magnitude, and rate of climate change and variation 
to which a system is exposed, its sensitivity, and its adaptive capacity’ (Parry, M.L. et al 2007, 
p.883). Exposure refers to climate parameters such as temperature, precipitation, and extreme 
weather events causing additional stress such as increased rainfall intensity and changes in 
rainfall patterns (GIZ 2014). Adaptive capacity refers to the ability to adjust to climate change, 
reducing the negative impacts and taking advantage of the benefits of climate change. Adaptive 
capacity is influenced by a population’s wealth, level of education, technological advancement 
and governance among other factors (WHO 2010). Sensitivity refers to the direct and indirect 
negative or positive effects of climate change, such as damage caused by increased frequency 
of flooding due to increases in rainfall intensity (Parry, M.L. et al 2007). – for further details refer 
to the methodology in Section 4. 

This assessment‟s field work was implemented between February and June 

2015 with key informants from the national and regional level, and 

sub-national assessment participants from provincial departments down 

to target villages and vulnerable households. It was developed from an 

initial piece of research provided by WHO Cambodia in 2010, their 

national level Cambodia climate change and health vulnerability 

assessment. In addition, this vulnerability assessment built on 

research carried out by a wide range of institutions and academics 

including the Intergovernmental Panel on Climate Change (IPCC). 
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The assessment was exploratory and qualitative in nature using 

Participatory Rural Appraisal (PRA) tools to investigate the 

hypothesis that water and sanitation would be primary vulnerabilities 

for the target areas. The report is organised into 7 sections 

beginning with the Executive Summary and the Introduction. Section 3 

is the Background which describes the socio-economic status including 

the „Adaptive Capacity to the Impacts of Climate Change on Health‟, 

„the Policies, National Strategies, and Action Plans‟ as well as 

„Existing Projects Covering Climate Change Adaptation on the Ground‟. 

This section describes Cambodia‟s climate with a „Geographic Overview‟ 

which includes the exposure to current climate. The „Background‟ also 

describes the „Impact on Agriculture and Livelihoods‟ and the „Impacts 

of Climate Change on Human Health‟ and is divided into „Direct Impacts 

on Human Health‟ and „Indirect Impacts on Human Health‟. „Sensitivity 

to the Impacts of Climate Change‟ is also discussed before detailing 

the „Projected Climate Change‟ referring to „Changes in Temperature‟, 

and „Changes in Rainfall and Water Resources‟. 

Section 4 provides the „Research Design and Methodology‟, and Section 

5 describes the „Vulnerability Assessment Results‟ divided into 

„Health Vulnerability to Climate Hazards‟, „Adaptive Capacity 

Considerations‟ and ‟Potential Adaptation Measures‟. Section 6 

describes some of the „Limitations of the Study‟, and the final 

section gives the „Discussion and Recommendations‟. 

Background 

Adaptive Capacity to the Impacts of Climate Change on Health 

Compared to its neighbours, Cambodia‟s adaptive capacity to respond to 

the impacts of climate change, specifically those associated with 

health, is noticeably low (See Figure 1). This adaptive capacity is 

dependent on a range of factors including the population‟s socio-

economic status and the existing institutions and systems that are 

able to provide adaptive support in the form of „safety-nets‟ to 

relieve the impacts of climate change related hazards.  
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Figure 1: Map indicating Climate Change Adaptive Capacity for South East Asia
12

 

 

Socio-Economic Status 

Cambodia has a population of 14.68 million with an average annual 

growth of 1.46%.
3
 Impressive economic growth of 7% belies the fact that 

GDP per capita remains at USD1,007 (HDI for Cambodia stands at 136 

(0.584) of 187 countries – See Table 1). Despite an urbanisation rate 

of 2.65% (estimates for 2010 to 2015) 80% of the population live in 

rural areas dependent on agriculture and seasonal fisheries. 

Nevertheless, 20% of the rural population is estimated as living in 

poverty although UNDP estimates that 45.9% live in „multidimensional 

poverty
4
‟.

567
 Moreover, according to the 2013 Cambodian Inter-Censal 

Survey, 61.5% of the rural population lack a latrine and approximately 

                       
1
 Yusuf A. & Francisco H. (2009), 'Climate Change Vulnerability Mapping for 

Southeast Asia', EEPSEA, Singapore 
2 
1 = highest level of adaptive capacity & 0 = lowest level of adaptive 

capacity 
3
 UNDP website accessed on 7th May 2015 at 

http://www.kh.undp.org/content/cambodia/en/home/countryinfo/ 
4
 Multidimensional poverty complements monetary measures of poverty by 

considering overlapping deprivations suffered at the same time – See website 

accessed on September 2015 http://hdr.undp.org/en/content/multidimensional-

poverty-index-mpi 
5
 Ministry of Planning Redefining Poverty Line 2013 cited in UNDP website 

accessed 7 May 2015 at 

http://www.kh.undp.org/content/cambodia/en/home/countryinfo.html; WFP website 

accessed on 28
th
 April 2015 at 

https://www.wfp.org/countries/cambodia/overview) 
6
 CIA (2013), World Factbook Cambodia Accessed 28 April 2015 at 

https://www.cia.gov/library/publications/the-world-factbook/geos/cb.html 
7
 UNDP website accessed on 7th May 2015 at 

http://www.kh.undp.org/content/cambodia/en/home/countryinfo/ 
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50% of rural residents lack access to protected drinking water 

sources
8
. 

Table 1: Human Development Index for Cambodia compared with Highest and Lowest Ranked 

Countries - based on available 2014 data 

Ranking HDI  

Component of HDI9 

Life 
Expectancy 

at birth 
(years) 

Adult literacy rate 
(% ages 15 and 
above) (2012) 

Combined primary, 
secondary and tertiary 
gross enrolment ratio 

(%)(2012) 

GDP per capita – 
World Bank 2014 

(US$) (2013) 

Highest 
1. Norway   
0.944 

17. Japan           
83.6 

33. Estonia    99.8 2. Australia 112 
Luxembourg 
USD110,697.00 

Cambodia’s 
ranking 

136. 
Cambodia 
0.584 

136. 
Cambodia 
71.9 

136. Cambodia 
73.9 

136. Cambodia 64 
Cambodia 
USD1,007.00 

Lowest 
187. Niger       
0.337 

183. Sierra 
Leone 45.6 

179. Guinea 25.3 182. Eritrea   25 
Malawi 
USD226.00 

Almost universal low income and education levels mask the inequalities 

experienced by women and girls (See Table 1). Combined with the 

proximity of disaster prone areas and the propensity for flood and 

drought (Figure 2), it is highly likely that women and girls, female-

headed households, the poor, people living with disabilities, the 

elderly, and children will be the least able to cope with the hunger, 

loss of life and assets resulting from increased frequency in natural 

disasters and the resulting cyclical poverty.  

  

                       
8
 NIS (2013), Cambodia Inter-Censal Population Survey 2013: Final Report, 

Ministry of Planning, Phnom Penh, Cambodia 
9
 Numbers indicate overall position on the HDI. 
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Figure 2: Cambodia Disaster Frequency Map 2000 to 2014 by Datacards
1011

 

 

Policies, National Strategies, and Action Plans on Climate Change Adaptation 

Improving health outcomes of the rural population has become the cross 

cutting goal of many government strategies and policies, namely The 

Rectangular Strategy, the National Strategic Development Plan (NSDP), 

the Health Strategic Plan II 2008-2015 (HSP II) and the Cambodia 

Millennium Development Goals (CMDG). The 2014 – 2023 Cambodia Climate 

Change Strategic Plan’s (CCCSP) goals are: 

1. To reduce vulnerability to climate change impacts of people, in 

particular the most vulnerable, and critical systems (natural and 

societal); 

2. To shift towards a green development path by promoting low-carbon 

development and technologies; 

3. To promote public awareness and participation in climate change 

response actions. 

The HSP II recognizes the impacts of Climate Change on widespread 

diseases, such as malaria and other vector-borne diseases, but also 

addresses implications for ensuring access to safe drinking water. It 

is supported by the Cambodia Climate Change Strategic Plan (CCCSP), 

the Climate Change Action Plans and the Sector Climate Change Action 

Plans (SCCAP) of national line ministries
12
. 

Furthermore, the Ministry of Rural Development (MRD) is mentioned as 

„Support[ing] adaptation to climate change through increasing rural 

awareness about the concepts of climate change and response options. 

                       
10
 Source: http://camdi.ncdm.gov.kh/ accessed on 29 April 2015 

11
 Target area is in the North-West of the country near to the Tonlé Sap. This 

area has between 35 and 42 Datacards. 
12

 For example, Ministry of Education and Ministry of Rural Development.  
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Provide capacity development to village development committee members 

on climate change adaptation and mitigation options, and use other 

scientific knowledge which can be adapted for use by local people 

(primary health care, water and sanitation, research results 

dissemination and community development).‟
13
 

Of the CCSP‟s eight strategic objectives, a number of strategies are 

directly relevant to this vulnerability assessment: The improvement of 

capacity of health personnel to cope with vector-borne and water-borne 

diseases; promotion of community based adaptation approaches; 

enhancement of rural infrastructure; prioritization of women‟s needs; 

development of targeted awareness programs; integration of climate 

change in curricula and the promotion and encouragement of forms of 

insurance. An overriding priority of the CCCSP is the need for good 

coordination between the national and sub-national levels to raise the 

adaptive capacity at different levels of the health system.  

Complementing this strategy are the objectives of the 2012 Climate 

Change Strategic Plan for Public Health (CCSPH): 

1. Improving health care infrastructure and capacity of health 

personnel to cope with vector-borne and water borne diseases in the 

context of climate change, 

2. Enhancing emergency preparedness and response to cope with extreme 

weathers and climate change related disasters, 

3. Improving knowledge and research capacity on health impacts and 

vulnerability to climate change as an information base for 

mainstreaming climate change in the health strategic planning of the 

ministry of health and other sector planning. 

Putting these objectives into practice are the 3 strategies of the 

2014 Health Climate Change Action Plan (HCCAP): 

1. Increasing the resilience capacity of the population in combating 

vector-borne and water borne diseases arising from climate change, 

2. Reducing the impacts of extreme weathers and disasters through 

better emergency preparedness and response plans,  

3. Building the knowledge of the population and health personnel to 

cope with climate change impacts. 

However, no strategic action plans have been disseminated at the sub-

national level, with the focus currently on responding to short term 

                       
13
 Royal Government of Cambodia (2013), 'Cambodia Climate Change Strategic 

Plan 2014–2023', National Climate Change Committee, Phnom Penh 
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climate variations and natural event impacts in the form of local 

level disaster resilience designed to ensure inclusive socioeconomic 

development
14
. Moreover, climate change knowledge is limited among 

health professionals with most responding to a self-assessment 

questionnaire that they knew „a little about climate change‟.
15
 

Existing Projects Covering Climate Change Adaptation on the Ground 

A range of projects are being implemented in Cambodia to build climate 

change resilience at the local level and the national level. However, 

only one of these projects is specifically focused on building the 

resilience of the health system although all have an impact on the 

health system in that they are developing capacity of local people to 

better respond to climate change related challenges. 

 UNDP „Cambodia Community Based Adaptation Programme 2010 to 2015‟
16
 

 UNDP „Sustainable Forest Management 2011 to 2015‟
17
 

 Plan International Cambodia „Promoting climate resilient livelihoods 

for Small-Scale Farmers in Most Vulnerable Dry Land Areas in Siem 

Reap and Kampong Cham Provinces 2011 to 2015‟
18
 

 UNDP „Promoting Climate Resilient Water Management and Agricultural 

Practices in Rural Cambodia 2013 to 2015‟
19
 

 UNDP „Forest Carbon Partnership Facility REDD+ Readiness Project 

2013 to 2017‟
20
 

 Department of Environmental Science at Royal University of Phnom 

Penh in conjunction with the Cambodian Climate Change Alliance 

(CCCA), the Department of Rural Water Supply (DRWS) and Department 

                       
14
 Nang P. (2013), 'Climate Change Adaptation and Livelihoods in Inclusive 

Growth: A Review of Climate Change Impacts and Adaptive Capacity in Cambodia', 

Working Paper Series No.82, CDRI, Phnom Penh 
15
 Ministry of Health (2014), 'DRIP-SWICCH: Developing Research and Innovative 

Policies Specific to the Water-related Impacts of Climate Change on Health - 

Final Technical Report', Cambodia Climate Change, Water and Health Project, 

MOH & WHO, Phnom Penh, p.69 
16
http://www.kh.undp.org/content/cambodia/en/home/operations/projects/environm

ent_and_energy/cambodia-climate-change-alliance.html accessed 26th July 2015 
17
http://www.kh.undp.org/content/cambodia/en/home/operations/projects/environm

ent_and_energy/cambodia-climate-change-alliance.html accessed 26th July 2015 
18
 http://www.cedac.org.kh/imgs/file/Project%20Profile/Ip_pdf35.pdf accessed 

26th July 2015 
19
http://www.kh.undp.org/content/cambodia/en/home/operations/projects/environm

ent_and_energy/promoting-climate-resilient-water-management-and-agricultural-

pr/ accessed 26th July 2015 
20
http://www.kh.undp.org/content/cambodia/en/home/operations/projects/environm

ent_and_energy/cambodia-climate-change-alliance.html accessed 26th July 2015 
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of Rural Health Care (DRHC) from the Ministry of Rural Development‟s 

„Cambodia Climate Change Alliance Project 2013 to 2014’
21
 

 At the national level, the Cambodia Climate Change Alliance (CCCA) 

Phase II. A total of USD12.3 million has been allocated to the 

programme from the European Union (EU), Swedish International 

Development Agency (SIDA) and the United Nations Development 

Programme (UNDP) to support the implementation of the Cambodia 

Climate Change Strategic Plan (CCCSP) 2014 - 2023 for the period 

from July 2014 to June 2019.
22
 The Cambodia Climate Change Alliance 

(CCCA) programme launched its call for proposals in January 2015 to 

support the implementation of Climate Change Action Plans (CCAPs) in 

qualifying ministries/agency approved CCAPs with participation from 

8 ministries and/or agencies: Ministry of Agriculture, Forestry and 

Fisheries, Ministry of Education, Youth and Sports, Ministry of 

Health, Ministry of Public Works and Transport, Ministry of Rural 

Development, Ministry of Water Resources and Meteorology, Ministry 

of Women‟s Affairs, and National Committee for Disaster Management 

as well as National Climate Change Committee.
23
 

 Malaria Consortium‟s Guppy Fish and Health Centres Project funded by 

GIZ 2015 to 2016 

 Malteser International „Increasing Resilience to Health Related 

Impacts of Climate Change in Siem Reap Province‟ Project funded by 

GIZ 2014 to 2016 

 World Bank‟s „Pilot Program for Climate Resilience‟ assisting 

„developing countries in integrating climate resilience into 

development planning‟
24
 

                       
21
 http://www.rupp.edu.kh/fs/environmental_science/projects/ccca/ accessed 

26th July 2015 
22
 http://www.camclimate.org.kh/en/?start=6 accessed 26th July 2015; 

http://www.kh.undp.org/content/cambodia/en/home/operations/projects/environmen

t_and_energy/cambodia-climate-change-alliance.html -accessed 26th July 2015 
23
 http://www.camclimate.org.kh/en/?start=12 - accessed 26th July 2015 

24
 at http://www.climateinvestmentfunds.org/cif/node/4 - accessed on 29th 

April 2015 



   
 

14 

Climate 

Geographic Overview 

Figure 3: Map of Cambodia
25

 

 

Cambodia is a country highly influenced by its climate. According to 

the World Health Organization (WHO) the „onset, duration and magnitude 

of monsoon rains are critical for Cambodia‟s agricultural industry, 

influencing timing of crop plantings and yield.‟
26
 Crucial to this is 

the movement of the country‟s major rivers and lakes, most notably the 

Tonlé Sap (see Figure 3). 

Table 2 – Seasonal Calendar 

During the yearly monsoon season from May to October / November (See 

Table 2 and Figure 4), the amount of water in the Mekong River 

increases and the River‟s flow reverses into the Tonlé Sap causing it 

to expand substantially flooding the provinces along its banks before 

reversing its flow once again during the dry season. At the time of 

                       
25
 https://www.cia.gov/library/publications/the-world-factbook/geos/cb.html 

26
 WHO (2010), 'Climate Change and Health in Cambodia: A Vulnerability and 

Adaptation Assessment', World Health Organisation, Phnom Penh, Cambodia, p.22 
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this seasonal flooding, the Tonlé Sap can increase in size by 

approximately 400%.
27
 

Exposure – Current Climate 

With exposure directly linked to climate parameters (the character, 

magnitude, rate of change, rate of variation in the climate), 

physiographically, Cambodia has significant exposure risks due to its 

high dependence on rainfed agriculture and fisheries, particularly 

around the Tonlé Sap. This seasonal variation is indicated in Table 2 

showing Cambodia‟s seasons and approximate temperatures throughout the 

year.
2829 

As can be seen from Figure 4, Cambodia‟s primary rice planting 

and harvesting seasons coincide and depend on the yearly monsoon rains 

with sowing, transplanting and growing taking place during the hottest 

periods of the year and the onset of the annual rains. A decrease in 

intensity of the monsoon rains towards the end of the year signals the 

beginning of the main harvesting season. Furthermore, this yearly 

monsoon increases the availability of freshwater fish as the Tonlé Sap 

expands and floods the adjacent rice fields providing the rural 

population with the year‟s most important harvest of aquatic organisms 

and fish. Any disruption to the annual rainfall and flood patterns 

potentially has dramatic impacts on local livelihoods. 

                       
27
 UNEP (2011), 'Desktop Study on Assessment of Capacity Gaps and Needs of 

South East Asia Countries in Addressing Impacts, Vulnerability and Adaptation 

to Climate Variability and Climate Change', Regional Climate Change Adaptation 

Knowledge Platform for Asia, Bangkok, Thailand 
28
 Phirun, N. (2013), Climate Change Adaptation and Livelihoods in Inclusive 

Growth: A Review of Climate Change Impacts and Adaptation Capacity in 

Cambodia, CDRI Working Paper Series No.82, Phnom Penh 
29
 Khun, S. (2002), Country Report 2002 on Disaster Management in Cambodia, 

National Committee for Disaster Management, Phnom Penh. Accessed on 28th April 

2015 from http://www.adrc.asia/countryreport/KHM/KHMeng02/Cambodia_CR.htm; 

Chann, S. (2002), 'Investment in land and water in Cambodia' in FAO (2002), 

'Investment in Land and Water', Bangkok, Thailand 
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Figure 4 - Rainfall, and Rice Planting and Harvesting Calendar in Cambodia
30

 

 

The Tonlé Sap Lowlands and Lower Mekong plains experience an average 

annual rainfall of around 1400 to 1600 mm
31
. Average monthly 

evapotranspiration is approximately 120 mm in the dry season and 90 mm 

in the wet season
32
. Annual evaporation equals 2000 to 2200 mm and is 

highest in March and April at 200 to 240 mm per month and lowest in 

September and October at 120 to 150 mm per month
33
. 

Extreme Weather Events 

Cambodia is ranked 12th in the Global Climate Risk Index 2015 for the 

years 1994 to 2013 and second of the ten most vulnerable for 2013 

alone - between the Philippines and India
34
. Floods frequently impact 

Cambodia with the numbers of people affected increasing from the mid-

1990s as rural areas have become more densely populated. Throughout 

the 2000s, there is at least one instance of flooding nearly every 

year with some years experiencing both floods and droughts (See Table 

3 and Table 4). Cambodia‟s National Committee for Disaster Management 

                       
30
 Chhinh, N. (2014), Presentation on 'Drought Monitoring in Cambodia', Asia-

Pacific Climate Change Adaptation Forum 2014 - Kuala Lumpur, Flinders 

University 
31
 Khun (2002) 

32
 Chann (2002) 

33
 Khun (2002) 

34
 Kreft S. et al (2014), 'Global Climate Risk Index 2015: Who suffers most 

from extreme weather events? Weather-related loss events in 2013 and 1994 to 

2013', Germanwatch, Bonn 
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(NCDM) identifies significant flooding in 2011 and 2013, drought from 

2009 to 2012 (not reported by Emergency Events Database (EM-DAT)), and 

typhoons, such as Ketsana in 2009.
 35 

 

                       
35
 Leng H. (2014), 'Country Report of Cambodia Disaster Management', NCDM, 

Phnom Penh 
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Table 3: Disaster Frequency for Cambodia by 

Total Affected
36

 

Year 
Disaster 

Type 
Tota

l 
Total 

Affected 

1994 Drought 1 5,000,000 

2000 Flood 1 3,448,053 

2001 Flood 1 1,669,182 

2011 Flood 1 1,640,023 

2013 Flood 1 1,500,000 

2002 Flood 1 1,470,000 

1996 Flood 1 1,300,000 

1991 Flood 1 900,000 

2002 Drought 1 650,000 

2005 Drought 1 600,000 

1999 Flood 1 535,904 

1992 Epidemic* 1 380,000 

2001 Drought 1 300,000 

2009 Storm 2 178,091 

1999 Flood 1 124,475 

2012 Flood 1 71,500 

2014 Flood 1 57,950 

2006 Flood 2 38,000 

1994 Flood 1 29,000 

2007 Flood 1 19,000 

2007 Epidemic* 1 17,000 

1998 Epidemic* 1 15,000 

Epidemic* = Unspecified epidemic 

                       
36
 "EM-DAT: The OFDA/CRED 

International Disaster Database 

at www.em-dat.net, Université 

Catholique de Louvain, Brussels, 

Belgium - Created on: Dec-10-

2014 

 

Table 4: Disaster Frequency for Cambodia by 

Year 

Year 
Disaster 

Type 
Total 

Total 

affected 

2014 Flood 1 57,950 

2013 Flood 1 1,500,000 

2012 Flood 1 71,500 

2011 Flood 1 1,640,023 

2010 Flood 1 0 

2009 Storm 2 178,091 

2007 Flood 1 19,000 

2007 Epidemic* 1 17,000 

2006 Flood 2 38,000 

2006 Epidemic* 1 4,368 

2005 Drought 1 600,000 

2005 Epidemic* 1 0 

2005 Flood 1 0 

2004 Flood 1 0 

2002 Flood 1 1,470,000 

2002 Drought 1 650,000 

2001 Flood 1 1,669,182 

2001 Drought 1 300,000 

2000 Flood 1 3,448,053 

1999 Flood 1 535,904 

1999 Flood 1 124,475 

1999 Epidemic* 1 874 

1998 Epidemic* 1 15,000 

1998 Epidemic* 1 69 

1997 Epidemic* 1 227 

1997 Storm 1 0 

1996 Flood 1 1,300,000 

1994 Drought 1 5,000,000 

1994 Flood 1 29,000 

1992 Epidemic* 1 380,000 

1992 Epidemic* 1 400 

1991 Flood 1 900,000 

1987 Drought 1 0 
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Projected Climate Change 

Method for Projection 

Future climate change impact predictions are based upon climate 

projections. However, these are uncertain as they are based on 

emission pathways and complex General Circulation Model (GCM) which are 

imperfect by nature. Nevertheless, despite this limited knowledge, 

there is universal expert agreement that climate impacts are 

unavoidable and require immediate action to alleviate their effects. 

Therefore, while all studies describe the negative impacts of climate 

change as certain and its manifestations already visible, the future 

severity of these manifestations remains unclear.  

However, as stated by Eastham (2008), „The impacts of climate change 

on the complex ecology of the flood plain are diverse and inter-

related‟
37
. Consequently, the impacts of climate change on the Tonlé 

Sap fisheries and rainfed rice production will lead to „significant 

impacts on the Cambodian population‟
38
 in the form of potential 

reductions in incomes severely impacting local livelihood modalities 

and access to food which will indirectly impact upon human health. As 

shown in Figure 5, Cambodia is considered highly vulnerable to climate 

change and is one of the most vulnerable countries in the region. 

Figure 5: Climate Change Vulnerability map of Cambodia
39

 

 

                       
37
 Eastham J. et al (2008), 'Mekong River Basin Water Resources Assessment 

Impacts of climate Change', CSIRO: Water for a Health Country National 

Research Flagship, p.69 
38
 Ibid, p.x 

39
 Yusuf A. & Francisco H. (2009), 'Climate Change Vulnerability Mapping for 

Southeast Asia', EEPSEA, Singapore 
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Changes in Temperature 

According to a range of studies, in coming years temperature changes 

in Cambodia may vary from 0.7
o
C to 2.8

o
C.

40414243 
The impacts of higher 

temperatures is likely to result in increased demand for water, 

changes in soil fertility, changes in nutrient uptake, increased pest 

outbreaks, potential decreases in crop yields, changes in the 

distribution of fisheries, and changes in land cover composition and 

plant growth among others
44
. According to the Himalayan Climate and 

Water Atlas, temperature changes will impact the quantity of water in 

the Mekong River.
45
 

Changes in Rainfall and Water Resources 

Changes in rainfall and water resources are an excellent example of 

where climate projections can lead to varying climatic impacts. 

Lacombe in Johnston (2009) predicts a reduction in the total number of 

rainy days per year and in the dry season rainfall rates. This can be 

interpreted as more intense rainfall events making Cambodia‟s rainy 

seasons wetter and directly contributing to the increased likelihood 

of floods.
46
 The Himalayan Climate and Water Atlas corroborates this by 

describing how in spite of an „overall greater [Mekong] river flow 

projected, higher variability in river flows and more water in pre-

monsoon months are expected, which will lead to a higher incidence of 

unexpected floods and droughts, greatly impacting the livelihood 

security and agriculture of river-dependent people‟.
47
 

                       
40
 Eastham et al (2008) 

41
 Mac Sweeney C et al (2008), 'UNDP climate change country profiles: 

Cambodia', School of Geography and the Environment, University of Oxford, 

UNDP, Oxford cited in Roth, 2009 
42
 Johnston R. et al (2009), 'Scoping study on natural resources and climate 

change in Southeast Asia with a focus on agriculture', International Water 

Management Institute, Vientiane 
43
 Lacombe, G. (2009), 'Analysis of possible rainfall and temperature change 

in the greater Mekong sub-region over the period 1960-2049' in Johnston R. et 

al (2009), 'Scoping study on natural resources and climate change in Southeast 

Asia with a focus on agriculture', International Water Management Institute, 

Vientiane 
44
 Johnston R. et al (2009), 'Scoping study on natural resources and climate 

change in Southeast Asia with a focus on agriculture', International Water 

Management Institute, Vientiane 
45
 Himalayan Climate and Water Atlas: Impact of Climate Change on Water 

Resources in Five of Asia‟s Major River Basins accessed on 4th January 2016 at 

http://www.icimod.org/wateratlas/index.html 
46
 Johnston R. et al (2009), 'Scoping study on natural resources and climate 

change in Southeast Asia with a focus on agriculture', International Water 

Management Institute, Vientiane 

47 Himalayan Climate and Water Atlas: Impact of Climate Change on Water 

Resources in Five of Asia‟s Major River Basins accessed on 4th January 2016 at 

http://www.icimod.org/?q=20533 
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Eastham et al (2008) suggests that the Tonlé Sap‟s maximum and minimum 

area and volume will increase each year with increases in water levels 

beginning earlier and lasting for longer.
48
 Eastham goes on to 

ascertain that flooding is likely to become the „most significant 

negative‟
49
 impact with the current flood area of the lake expected to 

increase by 24% or 3600km
2 
around the year 2030 and 165km

2
 in the dry 

season.
50
 Water levels will likely increase by 0.1m on average with the 

average maximum being 2.3m each year. This may result in increases and 

decreases in fish capture, depending on the specific dynamics of 

increased flooding, damage to housing and infrastructure, damage to 

agricultural areas, submerging and destruction of forests, and 

increases in vector borne diseases, such as malaria and dengue. In 

contrast, however, the Mekong River Commission states that within the 

next 20 years, „a reduction is forecast of the total flooded area of 

60,000ha (4.5%) in an average year, and as much as 100,000ha (9%) in a 

dry year‟
51
. Furthermore, drier dry seasons as predicted by Mac Sweeney 

et al (2008) cited in Roth (2009) will result in dry season water 

scarcity leading to increased water withdrawal for irrigation despite 

estimated increases in runoff at 21%.
5253

 Moreover, local experiences 

detailed by several Cambodia Development Resource Institute (CDRI) 

studies show how farmers face water shortages in the dry season and 

water abundance in the wet season with water conflicts breaking out 

over irrigation schemes in the dry seasons.
54
 However, Nang et al 

(2011) point out this is compounded by poor governance, limited water 

                       
48
 Eastham J. et al (2008), 'Mekong River Basin Water Resources Assessment 

Impacts of climate Change', CSIRO: Water for a Health Country National 

Research Flagship 
49
 Ibid, p.x 

50
 Ibid, p.68 

51
 Mekong River Commission (2011), ' Assessment of Basin-wide Development 

Scenarios: Main Report, Basin Development Plan Programme Phase 2, MRC, 

Vientiane, p.48 
52
 Roth C. (2010), 'Developing research options to mainstream climate 

adaptation into farming systems in Cambodia, Laos, Bangladesh and India', 

ACIAR, Canberra 
53
 Keil CC. & Below T. (2011), 'Cambodia - Climate Proofing Mission: Regional 

Economic Development (RED) Green Belt Siem Reap Programme Report (Draft), 

Deutsche Gesellschaft für 

Internationale Zusammenarbeit (GIZ) GmbH, Bonn 
54
 Chem P. & Someth Paradis (2011), 'Use of Hydrological Knowledge and 

Community Participation for Improving Decision-making on Irrigation Water 

Allocation', Working Paper Series No.49, CDRI, Phnom Penh; Nang P. et al 

(2011), 'Improving the Governance of Water Resources in Cambodia: A 

Stakeholder Analysis', Working Paper Series No.54, Phnom Penh; Ros, B. et al 

(2011), 'Agricultural Development and Climate Change: The Case of Cambodia', 

Working Paper Series No.65, CDRI, Phnom Penh 
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management and adaptation strategies, and the weak enforcement of 

local regulations. 

As stated, while the exact manifestations of climate change are 

unclear, what becomes apparent is that the patterns, magnitude and 

variability of rainfall in Cambodia are likely to change, perhaps 

significantly, in the short to long-term. Such changes will have 

significant negative impacts on the Cambodian population and society. 

Impacts of Climate Change on Human Health 

As visualised in Figure 6, Climate Change is likely to result in 

significant meteorological changes. These changes can be modulated by 

a number of factors which will influence the severity of these 

potential indirect or direct human health impacts. 

Figure 6: Climate Related Impacts on Human Health 
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Direct Impacts on Human Health 

Extreme Weather Related Health Impacts 

Current Prevalence: Cambodia is experiencing increased frequency of 

extreme weather events: Floods, drought, storms and increased 

temperatures (see Table 3 & Table 4). 

Future Projections: Extreme weather events are predicted to impact 

those who are most dependent on natural resources, specifically women 

and marginalised groups, such as female-headed households, those 

living with disabilities and those suffering from poverty.
5556 

There is 

the possibility that water scarcity could decrease if local 

populations are able to store sufficient quantities of rainwater. This 

could contribute to alleviating droughts while remaining resilient in 

the face of increased frequency and intensity of seasonal flooding. As 

the Cambodian population‟s agricultural activities are highly reliant 

on rainfall making it highly sensitive to any extreme changes in that 

rainfall (that is increases and decreases in rainfall), the potential 

impact of climate change on health outcomes is likely to be 

significant. 

Indirect Impacts on Human Health 

Climate change in Cambodia has indirect impacts on human health by 

influencing the social and environmental determinants of health, such 

as food security and contamination paths and transmission dynamics of 

pathogens. In the following paragraphs, the impacts of climate change 

on agriculture and livelihoods, and climate sensitive diseases and 

their prevalence in Cambodia, specifically in Siem Reap Province, are 

introduced and their potential future impacts on human well-being and 

health discussed. 

Impact on Agriculture and Livelihoods 

Prevalence of Malnutrition: The malnutrition status of children under 

5 nationwide in 2014 is 32.4% with Siem Reap Province at 35.9%.
57
 

                       
55
 Nang P. (2013), 'Climate Change Adaptation and Livelihoods in Inclusive 

Growth: A Review of Climate Change Impacts and Adaptive Capacity in Cambodia', 

Working Paper Series No.82, CDRI, Phnom Penh 
56
 See Key Informant interviews. All respondents recognise that women and 

their dependents are the most vulnerable to extreme weather events. 
57
 National Institute of Statistics et al(2015), 'Cambodia Demographic and 

Health Survey 2014: Key Indicators Report', Ministry of Planning, Ministry of 

Health, ICF International, Phnom Penh and Rockville 
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Future Projections: Cambodia‟s population is dependent on rainfed rice 

and freshwater fisheries. Any disruption or alteration in rainfall 

patterns can impact rice production and the repopulation of fisheries 

resulting in negative impacts to food security and nutrition status of 

children and their development.
5859

 As the WHO states, „Unless 

sufficient adaptation measures are adopted, this region will face 

inequitable food security concerns.‟
60
 

Impact of Vector Borne Diseases 

Dengue Fever: 

According to the WHO, dengue is the world‟s most rapidly spreading 

mosquito borne viral disease. Significantly, female Aedes Aegypti, the 

main dengue vector, bites during the day. Four closely related 

serotypes of the dengue virus exist and provide lifelong immunity 

following infection. The only method to reduce dengue virus 

transmission is the control of mosquitoes and protection against 

mosquitoes bites.
61
 

Disease prevalence: For the first 10 weeks of 2015, 284 dengue cases 

were reported with 1 death. This data is drawn from the sentinel 

system and does not give disaggregated data for Siem Reap Province
6263

. 

Key informants from the Centre for Entomology, Parasitology and 

Malaria Control for this vulnerability assessment indicate that a 

combination of increased temperatures and increased humidity due to 

climate change during the rainy season provides an improved breeding 

environment promoting the hatching of more female mosquitoes. Even in 

the dry season, cases of dengue fever still appear as a result of poor 

community-based vector control with uncovered water storage containers 

                       
58
 Mr. J. Smith (27th February 2015), Technical Advisor for Live and Learn & 

Programme Facilitator for ACCH - personal correspondence; Dr. Preap Visator 

(17 March 2015), Director of Department of Plant Protection Technique Research 

and Development and Pest Diagnostic Office - personal correspondence 
59
 Dr. Lochlan McIver (25th March 2015), Consultant for Emergency Humanitarian 

Action/Environmental Health, World Health Organisation - personal 

correspondence 
60
 WHO (2010), 'Climate Change and Health in Cambodia: A Vulnerability and 

Adaptation Assessment', World Health Organisation, Phnom Penh, Cambodia, p.49 
61
 http://www.who.int/mediacentre/factsheets/fs387/en/index2.html 

62
 Dr. Leang Rithea (2015), 'Current Dengue Fever Data', Dengue Program 

Manager, Ministry of Health's National Centre for Entomology, Parasitology and 

Malaria Control - personal correspondence 
63
 Despite requests, no data for previous years was made available from the 

National Centre for Entomology, Parasitology and Malaria Control. Similarly, 

no data for the target areas in Siem Reap Province was available due to 

reported errors in data storage. 
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acting as breeding sites. Furthermore, key informants from the 

Ministry of Health and the WHO report inadequate surveillance of 

dengue fever with only seven sentinel sites in the country collecting 

paediatric case data.  

Future Projections: An expert interview indicates that adverse and 

routine climate factors will aid dengue transmission so that the 

„burden of dengue is likely to become endemic within the country‟ 

aided by migratory human populations spreading the dengue virus among 

mosquito populations as well as bringing different viral strains of 

dengue into areas
64
. Furthermore, „drought and subsequent re-wetting 

[is] shown to have [a positive] effect on mosquito populations and 

possibly mosquito-borne disease risk‟ due to the loss of mosquitoes‟ 

natural predators during droughts.
65
 

Malaria: 

The WHO describes „Malaria [as] a parasitic disease spread by infected 

Anopheles mosquitoes, which bite mainly between dusk and dawn. 

Globally there are more than 60 species of anopheles which are 

recognized vectors. Malaria is caused by 4 parasite species in humans: 

Plasmodium falciparum, P. vivax, P. malariae and P. ovale. The best 

way to prevent malaria infection is through the regular use of long 

lasting insecticidal nets, indoor spraying of homes with residual 

insecticides, and the use of WHO recommended preventive therapies.‟
66
 

Disease Prevalence: „Malaria is often identified as a major, immediate 

risk during floods in Cambodia‟.
67
 In 2014, there were 26,278 treated 

cases nationally, with 1,628 treated cases for Siem Reap Province. 

This is a rate of 1.52 per 1,000. 3 deaths were reported for Siem Reap 

Province, compared to 18 nationwide
6869

. 

                       

64 Dr. Rabindra Abyeasinghe (March 2015), Technical Officer (Regional 

Entomologist) Malaria, other Vector borne and Parasitic Diseases Unit, 

Division of Communicable Diseases, WHO – personal correspondence 

65 Brown L, Medlock J, Murray V. (2014), 'Impact of drought on vector-borne 

diseases - how does one manage the risk?', Public Health,  January, Vol. 128, 

Issue 1, pp.29-37 
66
 http://www.who.int/mediacentre/factsheets/fs387/en/index1.html 

67
 Davies, G. et al (2014), 'Health impacts of extreme weather events in 

Cambodia: synthesis of evidence and implications of climate change', Monash 

University, Australian National University, Institute of Tropical Medicine, 

Nagasaki University, World Health Organization, Cambodia, p.44 

68 Dr. Tol Bunkea (2015), 'Malaria Data 2014', Head of Epidemiology and 

Surveillance Unit, Ministry of Health„s National Centre for Entomology, 

Parasitology and Malaria Control 
69
 Despite requests, no data for previous years was made available from the 

National Centre for Entomology, Parasitology and Malaria Control. Similarly, 
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The Ministry of Health describes how, similar to dengue fever above, 

higher temperatures between 27°C and 30°C combined with high humidity 

during rainy seasons promotes the breeding of female mosquitoes.
70
 

However, as of yet there is no standard procedure for malaria 

surveillance making it challenging to make associations between 

climate and malaria. 

Future Projections: Malarial infections combined with food security 

related malnourishment will lead to increases in morbidity. Migratory 

populations may move into malaria endemic areas, malaria may appear in 

areas once free of the disease, and misuse of anti-malarial drugs may 

lead to the emergence of drug resistant strains.
71
 

Chikungunya: 

Chikungunya is a mosquito-borne viral disease first described in 

southern Tanzania in 1952. Identified in over 60 countries in Asia, 

Africa, Europe and the Americas, chikungunya is transmitted via the 

bites of infected female mosquitoes. Generally, the mosquitoes 

involved are Aedes aegypti and Aedes albopictus, which can also 

transmit dengue. These mosquitoes can bite throughout the day with 

activity peaks in the early morning and late afternoon. Ae. Aegypti 

will readily bite indoors and outdoors.
72 

Chikungunya is an 

underreported disease with symptoms similar to that of dengue fever. 

Disease Prevalence: For a description of an outbreak of chikungunya in 

a rural Cambodian village in 2012 refer to „A Model for a Chikungunya 

Outbreak in a Rural Cambodian Setting: Implications for Disease 

Control in Uninfected Areas‟ by M. Robinson et al.
73
 This article 

suggests that careful documentation and laboratory testing at the 

cluster level, such as villages, may present more comprehensive 

understanding of infection dynamics. This can inform public health 

officials and impact control strategies with pre-epidemic period 

models potentially informing hospital planning needs, school closures, 

financial burdens and cost-effective mitigation measures. 

                                                                        

no data for the target areas in Siem Reap Province was available due to 

reported errors in data storage. 
70
 Dr. Tol Bunkea (2015), 'Malaria Data 2014', Head of Epidemiology and 

Surveillance Unit, Ministry of Health„s National Centre for Entomology, 

Parasitology and Malaria Control 
71
 WHO (2010), 'Climate Change and Health in Cambodia: A Vulnerability and 

Adaptation Assessment', World Health Organisation, Phnom Penh, Cambodia, 
72
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73
 M. Robinson et al (2014), „A Model for a Chikungunya Outbreak in a Rural 

Cambodian Setting: Implications for Disease Control in Uninfected Areas‟, PLoS 

Negl Trop Dis 8(9): e3120, accessed 4 September 2015 
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The WHO has identified chikungunya as a potential health risk that is 

underdiagnosed with local health professionals expressing extremely 

limited or no knowledge of this vector borne disease. As a result, 

health centres lack the capacity to deal with the disease and must 

refer such cases to provincial hospitals. Nevertheless, a small number 

of private institutions, such as Angkor Hospital for Children in Siem 

Reap Town, have provided some training to local health staff on 

identifying and treating this disease.
 747576 

Future Projections: There are predictions that this disease is likely 

to become more widespread requiring improved diagnosis and 

surveillance. 

Impact of Water and Food Borne Diseases 

Prevalence of diseases: Nationwide as of 2014, 55.5% of children under 

5 years old with diarrhoea sought treatment at a health facility with 

35.2% of children treated with oral rehydration salts. For Siem Reap 

Province, 48.1% of children suffering from diarrhoea attended a health 

facility with 54.4% of them treated with oral rehydration salts.
77
 

In both Table 5 and 6, of particular note is the vulnerability of 

children aged 0 to 4 to diarrhoea, cholera and dysentery. 

Specifically, in-patients aged 0 to 4 years old increased by more than 

four fold between 1997 and 2012 from 83.5 to 383.7 whereas outpatients 

of the same age saw an increase of over 23 times from approximately 

1,500 patients to over 34,500 patients in 2012. While these figures 

may indicate improvements in health services and a corresponding 

increase in beneficiaries‟ confidence to use those services, this 

latter figure is over twice that for the country total in 2012. 

However, due to the potentially high baseline rates of diarrhoeal 

disease, it is difficult to ascertain that there is a causal link 

between extreme weather events, such as flooding or drought, and 

increases in diarrhoeal disease. Nevertheless, there are strong 

theoretical indications that diarrhoeal diseases would increase in 
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response to the consumption of poor quality water during periods of 

extreme weather.
78
 

Table 5: Out-patients for diarrhoea, cholera and dysentery from 1997 to 2012 per 100,000 

inhabitants
79

 

Age Group Province 1997 2012 

0 - 4 years 
Siem Reap 1,445.7 34,536.0 

Total (country) 10,717.3 15,624.1 

4 - 15 yeas 
Siem Reap 7,360.6 4,449.5 

Total (country) 4,895.0 2,903.3 

15+ years 
Siem Reap 6,115.3 3,306.4 

Total (country) 3,606.8 2,989.5 

Total 
Siem Reap 7,692.9 7,129.3 

Total (country) 4,905.1 4,252.3 

Table 6: In -patients for diarrhoea, cholera and dysentery from 1997 to 2012 per 100,000 

inhabitants
80

 

Age Group Province 1997 2012 

0 - 4 years 
Siem Reap 83.5 383.7 

Total (country) 192.9 690.1 

4 - 15 yeas 
Siem Reap 19.9 46.6 

Total (country) 39.4 89.9 

15+ years 
Siem Reap 38.6 66.6 

Total (country) 46.8 88.6 

Total 
Siem Reap 39.2 97.6 

Total (country) 63.3 150 

Future Projections: Clean water access, improved sanitation and 

drainage may be challenged by climate change. Continued limited access 

to improved and resilient sanitation with a reliance on the faecal 

dilution capacity of local rivers compromised by decreases in rainfall 

may lead to faecal pathogens in freshwater supplies and the 

environment as a whole.
81
 „The risk of diarrhoea during and after 
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flooding is significantly associated with water and sanitation status. 

Having a toilet and piped water in one‟s household is likely to be 

protective against the impact of flooding on diarrhoeal incidence‟.
82
 

Sensitivity to the Impacts of Climate Change 

As shown in Figure 2: Cambodia Disaster Frequency Map 2000 to 2014 by 

Datacards, Cambodia has significant sensitivity to climate change 

exposures indicating the frequency of disaster coinciding with the 

areas of the country where the majority of the population are living 

in low lying rural agricultural communities dependent on the Mekong 

River, the Tonlé Sap, its tributaries, and localised rainfall
83
. 

In addition, the population‟s susceptibility to climate sensitive 

vector and water-related diseases and climate change impacts will put 

considerable strain on an already stressed rural health care system, 

particularly taking into account the relative youth of the population, 

and the chronic malnutrition experienced by many.
8485

 

Conclusion 

The preceding paragraphs have introduced and discussed the climate 

projections for Cambodia and the region encompassing Siem Reap, the 

direct and indirect impacts on human health and the sensitivity to 

these impacts. The following sections describe this assessment‟s 

research design and methodology to identify how these climatic 

projections and health impacts will affect the vulnerabilities of 

rural Cambodian households.  
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Research Design and Methodology 

This vulnerability assessment has built on the work of the WHO in 2010 

with their national level vulnerability assessment of climate change 

and health in Cambodia. However, while this assessment has contributed 

to the development of health focused climate change action plans 

detailed above, this has not translated into measures being developed 

and implemented at the sub-national level. Therefore, it was necessary 

to carry out a vulnerability assessment of the sub-national level in 

order for tailored adaptation measures to be identified that are 

appropriate to the local environmental and climatic context. This 

assessment was implemented between November 2014 and June 2015 (see 

Table 7). 

Objective of the Vulnerability Assessment - To identify the climate 

change and health vulnerabilities for the target health centres and 

their catchment areas and provide relevant information to develop 

suitable adaptive measures (filling adaptive capacity gaps with 

curricula developed from the identified vulnerabilities and responsive 

adaptive measures). 

Definition of Vulnerability - The Fourth Assessment Report of the IPCC 

(AR4) refers to vulnerability as: „(…) the degree to which a system is 

susceptible to, and unable to cope with, adverse effects of climate 

change, including climate variability and extremes. Vulnerability is a 

function of the character, magnitude, and rate of climate change and 

variation to which a system is exposed, its sensitivity, and its 

adaptive capacity‟ (Parry et al.2007). 

Table 7: Timeframe of Vulnerability Assessment Activities 

Tasks Nov Dec Jan Feb Ma Ap May Ju Jul Aug 

Desk Research                   

Identification and Adaptation of Data 
Collection Tools                     

Piloting of Tools                     

Data Collection in Field                 

Provincial Inception Workshop                     

District Inception Workshop                     

Key Informants Interviews - 15th to 
21st March                     

Consolidation and Analysis of Results                     
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VA results dissemination to key 
stakeholders for feedback and 
potential adaptive measures - 20th 
May                     

Draft of final report to GIZ and MI - 
1st July                   

Review and editing of draft 13th July 
to 16th August                   

Dissemination of final report - August 
to September                     

Assessment Area and Population 

The assessment area (see Figure 7) was chosen as it is nested within 

Malteser International‟s core project target area and provides 

extensive possibilities for synergising potential project activities 

across sectors (WASH, food security, nutrition, and disaster risk 

reduction) with local stakeholders who already have proven working 

relationships with Malteser International. This experience also 

provides considerable contextual knowledge of the area, its climate, 

and its challenges and needs. As this is a pilot project, target 

communes and health centres were selected based on their previous 

experience of working with Malteser International as part of their 

Food and Nutrition Security project. These target communes have also 

experienced frequent floods and storms since 2004 (see Table 8). 

Figure7: Srei Snam District, Siem Reap Province Disaster Frequency Mapping (Flood, Drought, 

Storm) 2000 to 2014
86
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Table 8: Moung Commune and Slaeng Spean Commune, Siem Reap Province, Srei Snam District, 

Disaster Events (Flood, Drought, Storm) from 2000 to 2014
87

 

Commune Event Date (YMD) 

Moung Flood 2013/09/18 

Slaeng Spean Flood 2013/09/18 

Slaeng Spean Flood 2011/10/21 

Slaeng Spean Storm 2011/05/06 

Moung Flood 2009/09/30 

Slaeng Spean Flood 2009/09/30 

Slaeng Spean Storm 2009/04/20 

Moung Storm 2007/08/16 

Moung Drought 2007/07/00 

Moung Storm 2006/09/11 

Moung Storm 2006/05/11 

Moung Storm 2004/04/05 
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Assessment Villages and Population 

In the two target health centre catchment areas, 13 of the 19 villages were assessed at the 

village level and specific groups disaggregated for men, women and children (see Table 9). 

Villages were randomly selected using SPSS Version 17. 

Table 9: Assessment Villages and Population88 

No. Province District Commune 
Village 

English 

Distance 

to HC 

(in km) 

# 

families 
# HHs 

Pop. 

2015 
Women 

Female 

headed 

HHs 

ID Poor 

P1 P2 Tot 

1 Siem Reap Srei Snam Slaeng Spean Chra Neang 1 183 176 942 526 42 17 29 46 

2 Siem Reap Srei Snam Slaeng Spean Damnak Damrey 6 113 113 560 280 13 1 5 6 

3 Siem Reap Srei Snam Slaeng Spean Sala 44 152 120 677 335 9 12 14 26 

4 Siem Reap Srei Snam Slaeng Spean Phnom Dey 4 179 179 479 278 17 9 24 33 

5 Siem Reap Srei Snam Slaeng Spean Preah Ksert 1.5 40 40 261 141 8 3 10 13 

6 Siem Reap Srei Snam Slaeng Spean Romeat 50 141 130 574 296 15 20 25 45 

7 Siem Reap Srei Snam Slaeng Spean Kandal 38 103 90 425 228 7 17 20 37 

8 Siem Reap Srei Snam Slaeng Spean Slaeng Spean 7 445 440 2126 1048 50 19 38 57 

9 Siem Reap Srei Snam Moung Kok Lvea 9 225 215 1181 545 13 27 33 60 

10 Siem Reap Srei Snam Moung Mong Cheung 3 234 226 1172 631 23 22 23 45 

11 Siem Reap Srei Snam Moung Kambor 1 213 188 1027 523 27 24 30 54 

12 Siem Reap Srei Snam Moung Mong Tbong 4 164 164 812 402 20 7 26 33 

13 Siem Reap Srei Snam Moung Kvek 5 200 190 893 456 66 32 28 60 

Total 2392 2271 11129 5689 310 210 305 515 
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General Comments about Context 

Below are general notes about the context in which the vulnerability assessment was conducted. 

Potentially, a number of these points if not all of them, may be applicable to other contexts 

within Cambodia, particularly those adjacent to the Tonlé Sap with similar sensitivity and 

exposure contexts. For a complete summary of Adaptation Tables, see Annex 5. 

- limited health service capacity to respond to 

surges in patients,  

- budget and support available for disaster 

response but no budget is available for 

longer term climate change considerations,  

- VHSGs act as important link between health 

centres and villages,  

- very limited disaster risk reduction plans,  

- very limited awareness of climate change,  

- no localised weather data is available,  

- women, children and disabled are considered 

the most vulnerable,  

- no organisations working on climate change 

and health in the target area besides 

Malteser International,  

- Plan International is working in the target 

district disaster risk reduction,  

- USAID is implementing the HARVEST project in 

one target commune,  

 

- vector borne diseases may become endemic in 

the region,  

- water borne diseases will remain a problem 

regardless of climate change,  

- ministries have climate change action plans 

but none disseminated at local level,  

- numbers of improved latrines are limited,  

- household water treatment is limited with 

boiling the preference,  

- generally water storage consists of 

unprotected clay jars,  

- water sources consist of wells of various 

types and standards, and community ponds 

- majority of population are farmers 

- large number of poor or near poor families 
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Data Collection Methods 

A comprehensive desk review was conducted, including input from 

regional experts, specifically in relation to prevalence and 

projections for common climate sensitive diseases. Four health burdens 

for which data exists were explored – 1. Vector borne diseases (dengue 

and malaria), 2. Water borne diseases (diarrhoea), 3. Food security, 

4. Extreme weather conditions (floods, droughts, storms). Disease 

prevalence had to be limited to those diseases that are recorded as 

part of the health centre surveillance mechanism. For example rodent 

borne diseases, such as leptospirosis, are not monitored by the local 

health centres and local health care professionals have extremely 

limited or no experience of these diseases. Within a local context, 

each health burden was explored in relation to the following themes - 

current prevalence (locally), how the burden will change over time 

irrespective of climate change (locally), and the potential additional 

burden of adverse health outcomes due to climate change (locally). 

Qualitative analysis focused on four areas to organise the research 

and to allow for a comprehensive overview of vulnerability within the 

community and the health system. These were adapted from the Climate 

Vulnerability and Capacity Analysis Handbook published by CARE 

International in 2009 and included 1. Resilient Healthy Lifestyles, 2. 

Disaster Risk Reduction, 3. Capacity Development, and 4. Addressing 

Underlying Causes of Vulnerability. Three sub-national levels were 

explored using participatory data collection tools and direct semi-

structured interviews - 1. Village/Household/Individual (VHSGs, 

village chiefs, village stakeholders, service users/villagers – women, 

men, children, elderly, disabled), 2. Health Centre/Community/District 

(Health Centre staff, VHSGs, local stakeholders), 3. 

Provincial/District (Provincial stakeholder, health operational 

district, and national stakeholders).  

Household sampling depended largely on the availability of respondents 

with focus groups divided by gender and by age – children under the 

age of 13 and adults. At the village level, focus groups of key 

stakeholders were organised with a requirement to have women 

represented. Wherever possible, groups included women headed 

households, women with young children, people living with disability, 

and the elderly. Focus groups were divided according to gender and 

age, for example men, women and children groups. The intention of this 

was to ensure that gender and age disaggregated responses were 

highlighted. Respondents were invited to attend focus groups based 
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upon their profile and/or role within the village. District level 

stakeholders were selected based upon their relevance to the 

assessment and its objectives. National level stakeholders were 

identified through suggestions provided by Dr. Kol Hero, Deputy 

Director of Preventive Medicine, at the Ministry of Health. See Table 

10 for a summary of village level vulnerability assessment 

participants and Annex 3 for complete details of key informants. 

Data Collection Tools 

Tools for collecting Village/Household/Individual level data were 

adapted from “Climate Vulnerability and Capacity Analysis Handbook”
89
  

Specifically, the tools from the participatory toolbox for focus group 

discussions were utilised: 1. Hazard Mapping, 2. Seasonal Calendar, 3. 

Historical Timeline, 4. Vulnerability Matrix, 5. Venn Diagram (See 

Vulnerability Assessment Results for results of the participatory 

tools). 

These participatory rural appraisal data collection tools were chosen 

to ensure that the generated information was highly relevant to the 

participants‟ context and understandable by participants with 

relatively low levels of education. They were implemented as a means 

of stimulating discussion around the topic of climate change and 

health. They provided opportunities for information to be recycled as 

a means of triangulation so that the answers to Guiding Questions in 

Annex 1 could be verified. 

Guiding Questions were adapted from Climate Vulnerability and Capacity 

Analysis Handbook.
90
 See Annex 1 Vulnerability Assessment Guiding 

Questions. 

Participants 

Participants for the interviews and focus groups were representatives 

from key stakeholders at the provincial, district, commune and village 

levels. Key informants came from the national level as well as from 

the region. 
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Provincial Level Vulnerability Assessment 

Participants: 

 Provincial Health Department 

 World Health Organisation 

 Department of Water Resources 

and Meteorology 

 Ministry of Health 

 Ministry of Environment 

 Health Operational District 

Kralanh 

 Srei Snam District Governor 

 World Vision Cambodia 

 Plan International Cambodia 

 

District Level Vulnerability Assessment 

Participants: 

 District Committee for 

Disaster Management 

 RACHA 

 Health Operational District 

Kralanh 

 Srei Snam District Governor 

 Plan International Cambodia 

 Village Health Support Group 

members 

 Village Chief  

 Health Centre Chiefs 

 Commune Chief 

 Commune Council Health 

Promoters 
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Table 10 gives an overview of the number of community members that participated in the 

vulnerability assessment‟s focus groups sessions. 

Table 10: Village Level Vulnerability Assessment Participants Summary 

Commune/Health Centre Village Total 
Male Adult Female Adult Male Children 

Female 
Children 

Slaeng Spean Slaeng Spean 43 18 11 7 7 

Slaeng Spean Preah Kset 68 9 25 9 25 

Slaeng Spean Domnak Domrey 53 9 32 4 8 

Slaeng Spean Kandal 34 10 19 0 5 

Slaeng Spean Romeat 35 12 18 3 2 

Slaeng Spean Sala 45 17 18 7 3 

Slaeng Spean Chorneang 40 12 16 3 9 

Slaeng Spean Phnom Dei 43 11 20 5 7 

Mong Kambour 38 11 18 4 5 

Mong Mong Tbong 49 13 18 5 13 

Mong Kvek 39 17 17 0 5 

Mong Mong Cheung 31 7 19 0 5 

Mong Lvea 30 11 11 3 5 

Totals 548 157 242 50 99 
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Data Analysis Methods 

Data was collected in the Khmer language, translated into English by 

the project team and then presented in the form of Word documents. 

This data was then divided into individual Excel spreadsheets 

according to the data collection tool used or the question‟s theme. 

Each village was given a code (A to M), and then the information was 

collated for comparison using Excel‟s sort function with the different 

themes given a specific coloured highlight to allow for comparison. 

Similarly, key informant responses were also collated together in 

separate Excel spreadsheets according to the questions‟ topic and any 

suggested adaptation measures.  

From these comparisons, impact chains were developed for inclusion in 

this final report (see Chapter 5 – Results 1). The impact chains were 

developed for use in the Vulnerability Assessment‟s Results 

Dissemination Workshop held on 20
th
 May in Siem Reap Town. The impact 

chains were based on and adapted from Keil and Below (2011) and Below 

(2011)
91
. The original impact chain tool was adapted because its 

headings were too complex for workshop participants to understand and 

use. 

The impact chains have not been disaggregated for gender or age 

despite data collection taking place based on these variables. This is 

because no great disparity in responses was noted according to the 

respondents‟ gender or age; responses had considerable uniformity and 

priority regardless of age or gender. 

The Vulnerability Assessment‟s Results Dissemination Workshop‟s 

participants were invited from the different sub-national levels: 

village, commune, district, province and national. The impact chains 

were provided to the participants without including any suggested 

adaptive measures with the intention being that the participants would 

work together in groups to brainstorm these measures based on the 

identified vulnerabilities and the considerations of existing 

capacity. The groups were formed based on the participants‟ sub-

national level: village and commune, health centres and district, 

provincial and national. Impact chains were provided that were 

relevant to the participants, for example impact chains referring 
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specifically to health centres were provided to provincial and 

national or health centres and district groups. 

Due to time constraints not all impact chains and climatic changes 

were reviewed by the participants of the workshop. 

The Vulnerability Assessment‟s Results Dissemination workshop was held 

to present the identified vulnerabilities to local stakeholders who 

had been participants in the vulnerability assessment. These 

participants worked with the impact chains to brainstorm and present 

their own adaptive measures. These measures were then prioritised 

according to 1 year, 2 year and 5 year planning forecasts. The results 

of these impact chains were developed into adaptation tables (see 

Annex 5) to summarise the vulnerabilities and provide a point of 

comparison and similarity between those suggested by key informants 

and those suggested by dissemination workshop participants. 

It was noted that despite the tools and questions being used with 

gender and age disaggregated focus group discussions, it was 

noticeable that responses did not vary considerably based on these 

variables. Younger respondents understood the vulnerabilities and 

concerns of their parents and male and female respondents generally 

reported similar vulnerabilities with no drastic variation in 

responses between the genders. 

The results of the various data collection methods are presented in 

the following sections. 
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Vulnerability Assessment Results 

Result 1 - Health Vulnerability to Climate Hazards 

Results of Participatory Tools 

Notes developed from the Participatory Tools implemented at the 

village level forming the basis for the climate change and health 

vulnerability results. 

Historical Timeline 

1970s – This decade is notoriously politically unstable with reports 

of drought and starvation 

1980s – This decade is similar to the 1970s with political instability 

characterised by a lack of food with animals dying from mines. Drought 

is mentioned for 1987/1988 

1990s - There was still political instability with insecurity in 

villages during this decade. Unexploded ordinance and a lack of food 

are continuous complaints. Health is mentioned, especially malaria, 

dengue and measles with deaths reported in one village due to no 

health centre. Flooding in 1995 & 1997 is mentioned in rice fields but 

not into the villages. Drought is reported as accompanying the 1997 

coup. 

2000s – This is described as a decade of extreme weather events 

starting with hurricanes in 2000, flooding in 2002, 2003, 2004, 2006, 

2007, 2008, and 2009, interspersed by drought in 2005, and 2007, and 

by storms in 2006. These extreme weather events primarily damaged 

agricultural production: destroying crops and trees, and killing 

animals. Importantly, the health of the village population is 

highlighted although not directly linked to the extreme weather events 

so that in years when Domnak Domrey Village is reporting flooding, 

Mong Tbong is reporting high levels of malaria and diarrhoea. The 

primary health complaints are malaria, dengue, diarrhoea, with a lack 

of food and water during periods of extreme weather. 

From 2010 to 2014 - Reports of frequency of localised flooding and 

storms have increased dramatically if compared to the previous decade. 

In many instances (such as in Kvek Village and Slaeng Spean Village) 

flooding is accompanied by severe diarrhoea for children. In another 

village (Mong Cheung) this flooding is accompanied by dengue and 

diarrhoea for children. Drought is a notable feature for 2014 
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impacting more villages than during any other decade and resulting in 

a lack of food for some households. Conversely, some villages are also 

impacted by floods destroying cassava. 

Vulnerability Matrix 

The biggest flood related vulnerabilities are for the agricultural 

production, children's ability to attend school and concerns over food 

security. The feeding of livestock is a challenge as well as 

travelling. Sickness is only mentioned by one village as vulnerability 

(Kvek Village) while Mong Cheung Village reports children suffering 

from diarrhoea and dengue during flooding. Small scale subsistence 

activities such as planting vegetables and fruit and cutting wood are 

also hampered. 

Drought is generally less of a challenge, primarily impacting 

agricultural production and food security. 

Erratic rainfall is only reported by four villages (Kandal, Sala, 

Phnom Dei, Slaeng Spean) as impacting food security and livestock 

feeding as well as travelling. 

Village Focus Group Discussion 

Resilient Healthy Community 

1. Women = feeding animals, cooking, caring for children, cassava 

production, cutting wood for charcoal 

Men = cultivating rice, cassava, labouring, cutting wood 

Children = attend school from 6 to 18 

Elderly = care for home, animals, and care for children 

Disabled = depend on family, work on farm if able. 

2. There is no information system, so they cannot predict or forecast 

the weather. Some believe the future climate will be bad based on 

current evidence - No respondents expect it to be better - 'the 

village lost forest... [in] summer [there] is no lakes near the 

village'. 

3. Women are busy preparing food and caring for children 

Pregnant women find it difficult to get to health centre due to their 

condition but also the distance to the health centre in some cases 
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Children lack food if parents are busy responding to extreme weather 

and children miss school as roads impassable. Disabled people cannot 

travel. Some complain of a lack of water during drought periods (such 

as in Lvea Village) impacting cassava production with some moving to 

Thailand to find work in response. 

4. Respondents report health issues: fevers, diarrhoea, dengue, 

malaria, and acute respiratory infection. Lvea Village reports rainy 

season floods causing dengue and skin infections among children due to 

highly contaminated water. This also causes diarrhoea as this water is 

also consumed, sometimes untreated. During drought there are similar 

issues with diarrhoea due to scarce water as well as dehydration. 

5. Society is impacted by a loss of people due to migration leaving 

behind vulnerable household members (children, wives, elderly). Open 

defecation pollutes the environment, children are unable to attend 

school, and respondents see hard worked for assets destroyed. 

6. Economy is affected as respondents have less money due to not 

having time to work resulting in a lack of food. They also report the 

loss of animals and crops. Repairs and rehabilitation also requires 

investment. This results in taking out loans and potential returns to 

poverty if loans are not repaid. 

7. Coping strategies include raising land, moving assets to high land, 

moving to safe areas, saving some money when flooding, going to 

Thailand when there is drought or working as a day labourer. Some 

mention the use of filters and practicing good hygiene. However, a 

lack of water causes some to travel great distances (5km in Lvea 

Village) with a reduction in the number of times showers are taken. 

Disaster Risk Reduction 

1. The biggest climate related hazards are flooding and drought with 

some also mentioning storms. Some respondents also mentioned sickness 

as a non-climate related hazard as well as issues related to limited 

farmland and mental illness, such as depression caused by poverty. 

2. Flooding - previously flooding lasted for days or 1 or 2 weeks but 

now much longer - up to and longer than a month. For the future, 

participants see it getting worse. Currently, flooding of 10 - 15 days 

leaves the rice rotten and kills animals. It is difficult to predict 

but sometimes coming from Thailand. Drought is a big problem with no 

rain in the rainy season. Respondents also mention the increase in 
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temperatures, irregular rains and continued limited understanding and 

practice of hygienic behaviours to prevent sickness. 

3. The biggest impacts of climate change are on the availability of 

food (crops are damaged) and work, damage to homes, and sickness 

caused by flooding due to limited safe drinking water and increases in 

mosquitoes.  

4. Specific health impacts are diarrhoea and dengue fever due to poor 

water storage, and limited hygiene also causing skin rashes from 

sleeping on the ground. Increased stagnant water increases the number 

of mosquitoes raising risks of vector borne disease outbreak. 

5. Malnutrition is a concern as mothers do not have time to find food 

and not much food is available. Manure from fields contaminates water 

sources. Some families do not have a latrine and poor water storage 

causes mosquitoes to breed. 

6. Key people in the village receive early warnings usually 

communicated by phone with teachers, VHSGs and elders to disseminate 

the information. Sometimes, they've received the warning from TV and 

radio. No specific system for climate change information gathering or 

dissemination exists. 

7. Most villages report having access to a high area as a safe place 

during flooding (roads, mountain, pagoda, and commune office). No 

specific system is in place to assist the most vulnerable to reach 

these safe areas. Security within safe areas is questioned, such as 

cars speeding on roads also used as safe areas. 

Capacity Development 

1. At times of hazard (flooding), VHSGs report to the health centres 

and village chief, the village development committee also report to 

the commune council. Concerns around accessing health centres are that 

the road is flooded or damaged and the health centre is distant. No 

external village support is available and villagers must make their 

own way to the centre. 

2. The challenge is that the road is difficult to traverse for 

villagers and health centre staff. Health centre staff does not stay 

in the village overnight although it is recognised that staff need to 

be at the health centre as well. People cannot treat themselves 

because they do not have medicine. There is open defecation 

contaminating water sources. People are worried about their belongings 
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if they leave for the health centre. Not all people can afford the 

treatment. 

3. If unable to access the health centre, locals will practice good 

hygiene, boil water for drinking, save money and medicine, and try to 

support poor families with food if possible. Keep water containers 

clean. They will prepare boats. They will set aside savings for 

renting transport and buying diesel if there is a need to transport 

sick people. E.g. an 11 year old child died as family unable to get to 

health centre in enough time. Family deferred attending the health 

centre until too late as in Lvea Village. 

Addressing the Underlying Causes of Vulnerability 

1. Most vulnerable are female headed households with many children, 

families with pregnant women, families with disabled or elderly 

household members, and poor families. 

2. There is limited health support within the village and if a severe 

sickness takes hold the villagers will have to go to the health 

centre. However, this is a problem as mobility is a challenge. 

Neighbours need to care for their own families and may not be able to 

assist. There is no place for medical staff to work if they did come 

into the village. Health centre staff try to come to villages to 

promote hygiene and provide medicines for fever and diarrhoea. 

However, there is a concern over a lack of money to be able to pay for 

transport to hospital in the case of a severe illness. 

Household Focus Group Discussion
92

 

Women 

1. Resilient Healthy Community 

Observations of Climate Change 

Climate has changed over past 20 to30 years with it sometimes being 

very hot and sometimes cold. There are storms, irregular rainfall, 

drought and floods that last a long time resulting in people becoming 

sick. 

Impact of Climate Change 

                       
92
 FDG Guiding Questions for households have been adapted according to the 

capacity of respondents to understand and respond to the questions. 
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Society – Roads are  broken causing difficulties for mobility. There 

is a lack of food. Families migrate as they can't plant when there is 

drought. This can cause family breakdown. Safety of children is a 

concern during flooding, and it is difficult for children to go to 

school. There is a lack of drinking water in some villages. Some 

conflicts arise due to flooding impacts. 

Health - Flooding results in fevers, coughs, headaches, dengue, and 

diarrhoea. During drought, people suffer from itching skin. Sickness 

can be caused by dengue, malaria, and diarrhoea, which is caused by 

poor food hygiene due to a lack of sanitation and contaminated water. 

Some villagers profess a basic understanding that mosquitoes spread 

dengue. If sick, then cost of car rental to take them to the health 

centre or referral hospital depends on flooding extent (40,000/USD10to 

70000/USD17.50 Khmer Riel). Drought makes it difficult to find water 

and with hot weather makes people sick. Also, it causes a reduction in 

access to safe drinking water. 

Economy – People can't work because of flooding. The flooding destroys 

the rice and cassava, kills animals and they have to pay for health 

care when children are sick. They also have pay for food while not 

earning money. 

3. Disaster Risk Reduction 

Women don't prepare anything for extreme weather. They will go to the 

health centre (HC) if they get sick and the service is acceptable as 

well as the cost. Some women do prepare food, money and a safe place 

to evacuate to. Hygiene is generally a problem during flooding. HC for 

Romeat Village is 40km away and the road is in poor condition. There 

are some complaints that HC staff are not patient enough with those 

that do not understand. Women‟s' jobs (Chorneang Village) are caring 

for children, and organise water and food for cooking although finding 

food can be a problem during flooding. If needed to refer to hospital, 

the poor will have to borrow money from richer community members. 

There is very limited support in the case of households needing to 

access the HC in case of an emergency. 

4. Capacity Development - Capacity to respond 

They can get information from other villages but no information or 

support external to village. Local authorities will come to collect 

information but not provide assistance. 

5. Addressing the underlying causes of vulnerability - Most Vulnerable 
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The most vulnerable are children, pregnant women, elderly and the 

disabled. Village authorities, VHSGs, and neighbours help when there 

is flooding, storms or droughts. Children and elderly can drown while 

pregnant women find it difficult to access the HC. HC can be very far 

from village, such as 32km in the case of Sala Village. During 

drought, some villages report being very busy looking after their own 

families with little time to support other households. 

Children 

1. Resilient Healthy Community 

Children's observations of Climate Change 

1. Drought - Many people got diarrhoea and fevers plus there is a lack 

of food. Flooding - flooding in village for shorter time but lasts in 

fields for longer and this breeds mosquitos. It‟s very hot during the 

dry season, and there are irregular rains. 

Impact of Climate Change 

2. Society – During flooding, raise land to protect homes. Dead 

animals floating in water cause smells. Children can't go to school 

for almost 2 - 3 weeks as parents are worried about their safety. 

Children also spend time collecting water during drought periods. Some 

parents go to Thailand and take their children with them. Potential 

disputes over water and flooding (raising land that floods other 

lands) 

Health – There is sickness from diarrhoea, malaria, dengue from poor 

hygiene and contaminated water from dead animals. Children are sick 

from diarrhoea during flooding and drought when drinking contaminated 

water, particularly when very hot. Also, itching happens during both 

flooding and drought due to the lack of clean water or opportunities 

to bathe. Orasel (oral rehydration solution product) is bought from 

HCs and used to help relieve symptoms. At HCs parents have to pay 

(2000 Khmer Riel registration, then 1500 Khmer Riel each visit), but 

if they stay at home, no one comes to support, particularly during 

flooding. 

Economy - If there is drought, then no income from rice farming or 

cassava. If flooding, then food is scarce. Families borrow money to 

buy food and seek work in Thailand to pay the loans. Children help 

parents to make money and sometimes go to school with no money. 

Teenagers go to work on cassava farms. Agricultural assets are 
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destroyed, and animals die during flooding and drought. Need to spend 

money on health care which is seen as additional burden by some. 

3. Disaster Risk Reduction 

During flooding, children stay at home to prepare cooking equipment. 

Usually, they expect a short flood, but when it is a long flood, they 

lose assets which they've forgotten to secure. They move to safe areas 

when necessary. Sons sometimes go to the field to fish while daughters 

will stay at home to support mothers. The health centre is generally 

referred to positively in that the price is acceptable and the service 

is acceptable too. Children need specific care during flooding so that 

they do not drown. Some children report no preparedness measures. 

4. Capacity Development - Capacity to respond 

They get flood information from TV, but this is not local information. 

There is no drought information - only estimate based on no rain one 

month after Khmer New Year. Some children receive information from 

parents and or teachers, particularly if the road is dangerous. 

Village authorities ask them about problems. 

5. Addressing the underlying causes of vulnerability - Most Vulnerable 

There are no latrines, and migration and loans are a coping strategy. 

Under-5s and elders are at risk during flooding. Children are sick a 

lot during flooding and drought. Pregnant women find it difficult to 

move. VHSGs, neighbours and village authority try to help when there 

are storms, drought and flooding 
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Men 

1. Resilient Healthy Community 

Observations of Climate Change 

Compared to 20 to 30 years ago, now very hot (sometimes very cold), 

many people get sick, and there are irregular rains. There are storms 

when it rains. There are droughts and the village is flooded now the 

forests are gone. Generally, it is difficult to predict drought. 

Impact of Climate Change 

Society - Lack of food because of flooding and difficult to get to HC. 

Worry about children getting sick and drowning. Some families migrate 

to earn money. Potential conflict over lack of water during drought 

periods. People travel long distances to find water during drought 

periods. 

Health - People have fever, coughs, diarrhoea, dengue, and malaria 

when flooding. When drought more itching and skin infections. 

Economy – People have to spend money on food, health care (accessing 

HC and medicines), agriculture and feeding animals. However, animals, 

rice, cassava, and charcoal are all destroyed by flooding. 

2. Disaster Risk Reduction 

No preparedness strategies employed by some villagers. Others set 

aside food, money and identify a safe place to evacuate to. Cambodian 

Red Cross will provide relief during flooding. In some villages, 

people will access HCs when sick but not all of the people will do 

this. Generally, the HC is good and provides a good service. However, 

for Romeat Village it is 40km away making access very difficult. Men 

prepare to transport materials and provide feed to cows and pigs and 

secure chickens. They spend the night monitoring flood water which 

leads to getting little sleep. If there is drought, they will travel 

to collect water for the family but not for farming. They can help to 

repair damage post flooding which provides some income at times when 

other sources are lost. 

3. Capacity Development - Capacity to respond 

Flooding information comes from other villages. For drought or storms, 

information comes from only the radio or TV if they have access but 
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this is not specific to their village. Villagers complain that village 

authorities ask for information but do not provide support. 

4. Addressing the underlying causes of vulnerability - Most Vulnerable 

Children are the most vulnerable as they get sick, suffer from lack of 

food and drown in flood waters. Elders and pregnant women are also 

vulnerable as they find it difficult to move. Village chiefs, VHSGs 

and neighbours can offer some help if they are able. There is a loss 

of work when there is flooding causing more loans to be taken out. 

There is a lack of drinking water. Migration continues as a coping 

strategy. 

Hazard Mapping Discussion Questions
93

 

 Who has access to the resources shown on the map? Who controls 

this access? 

 What are the impacts of the hazards identified? 

 Are the hazards different now than they were 10/20/30 years ago 

(depending on age of participants)? How? 

 Are there places in the community that are safe from the hazards? 

 Are these safe places used to protect from hazards (e.g. to store 

food and inputs, or to shelter livestock)? 

 Who are the members of the community who are most at risk from 

the different hazards? Why? 

 How do people in the community currently cope with the impacts of 

the specific hazards identified? Are the current coping 

strategies working? Are they sustainable? 

Responses 

The planting of rice takes place from May to August with Cassava being 

planted after that. Some family members migrate to Thailand. Some 

family members (elderly) will stay at home to take care of children, 

animals or sell some things in the village. 

If they cannot work in rice fields, villagers will migrate to Thailand 

or look for work on cassava farms. Flooding is described (such as in 

Kambour Village) as generating great difficulties. If they're sick 

they will still attend the health centre, but the health centre may 

not be able to respond and the patient may lack the money for medicine 

or transport to a referral hospital. Children cannot attend school 

                       
93
 Not all questions were responded to. 
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when there is flooding and animals get sick from contaminated water 

with some families defecating in the flood water. 

There are differences in climate compared to 10 to 30 years ago – It 

is now 'so hot' in dry season. There is increased frequency of 

flooding. Floods now destroy the village 'resources' (household assets 

not just rice fields), and the length of flooding has increased from a 

few days to weeks. Villagers are very busy with responding to the 

impacts of disasters. 

Generally, village respondents do not have any new coping strategies 

apart from going to Thailand for work (traditional coping strategy). 

Some additional options are animal feeding and vegetable planting. 

There is no new timing of livelihood activities yet villagers report 

needing to find jobs as labourers or taking out loans. Some feel that 

they cannot change strategies as they have to plant in May or June. 

Others report attending savings groups. However, the most vulnerable 

households cannot afford to contribute to these savings groups. 
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Seasonal Calendar 

Yearly Tasks Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Rainy Season             

Dry Season                   

Donating Money to the 
Pagoda               

Cassava Farming - more 
intense during November to 

February                         

Sowing Rice               

Drought  - potentially lasting 
until December               

Elderly Caring for Children                         

Fishing                         

Flooding             

Economic Migration to 
Thailand - greater intensity 

during flooding and drought 
seasons                         

Livestock - sickness from 
October to March                         

Vegetable Planting           

Rice Harvesting               

Selling Labour                         

Selling Items from Home                         

Storms                 

Children Attend School                     
  



   
 

53 

Seasonal Calendar Discussion Questions94 

 What are the most important livelihoods strategies employed at 

different points of the year? 

 What are current strategies to cope during the difficult times? 

Are they working? 

 Are there any differences in the timing of seasons and events as 

compared to 10/20/30 years ago? 

 Have livelihoods/coping strategies changed based on the changing 

seasons or events? 

 How are decisions made on timing of livelihoods strategies? 

Responses 

People have limited capacity to respond to crises. They only have the 

capacity to move household materials and vulnerable household members 

(children, elderly, and disabled) out of flood waters. 

In addition to some help from local authorities, such as VHSGs and 

VDCs, the main coping strategy is to try to prepare for flooding by 

raising land, and preparing money, food and medicine for next floods. 

Generally, households help themselves and other households if possible 

but they have no information about 'hazard climate change'.. 

Some villages report getting information from other villages in other 

communes [reports of flooding in those villages]. They have limited 

planning and little expectation that the government will lead any 

disaster response.  

Impact Chain Summary 

The impact chain methodology was adapted to be used as a tool for 

discussion, brainstorming and triangulation of data as well as 

presentation. Below is a summary of the impact chains that are 

presented in Annex 4.  

                       
94
 Not all questions were responded to. 
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Impact Chains: Anticipated Climatic Changes - Increased rainfall intensity during rainy season 

Increased rainfall intensity during the rainy season leads to flooding 

of increased frequency and length. This negatively impacts the 

mobility of women, children, the elderly and the disabled as roads are 

damaged and destroyed resulting in the most vulnerable not being able 

to access the local health centre or schools. Within this context, 

local forms of emergency transportation are available but require 

forms of funding and insurance exists but the range of policies is 

unclear. The adaptive measures identified by health centre and 

district staff are for patients to be encouraged by VHSGs to access 

the local health centres, forms of emergency transportation should be 

prepared as a response measure, the local authorities should warn 

communities about impending disaster, households should prepare 

medicine to treat sickness during flooding, particularly if mobility 

is challenged, and to reduce mosquito breeding sites, Abate should be 

added to water storage and water storage containers should be covered. 

For village and commune respondents, frequent prolonged flooding leads 

to flooded toilets which spread faeces around the village 

contaminating water sources. Therefore, household members suffer from 

bouts of diarrhoeal disease due to consuming contaminated water 

resulting in a loss of income opportunities while sick family members 

are cared for. However, local forms of flood resilient latrines, safe 

water storage and water treatment are available but require effective 

promotion, and while awareness of hygiene exists, practice among 

households is limited. This group of respondents proposed that village 

chiefs should promote disaster preparedness measures, such as 

monitoring flood water levels, preparing food and property, preparing 

materials to act as boats and bridges, boiling drinking water, 

managing defecation by burying faeces, warning children not to play in 

or near floodwater, identifying safe areas and food sources, and 

providing disaster awareness and household water treatment equipment 

to the most vulnerable households. 

For another group of village and commune respondents, the 

circumstances described in the preceding paragraph lead to women 

washing their household clothes and plates in contaminated water 

causing diarrhoea and skin infections, reductions in  income 

generating opportunities and requiring payment for health care 

services. This is within a context of a strong local preference for 

using rainwater although safe and improved household rainwater storage 

is limited. Adaptive measures also include developing disaster risk 

management plans to identify safe areas, prepare emergency 
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transportation, provide early warnings to communities, prepare food, 

medicine and water, and protect assets from flooding. 

Prolonged flooding causes an increase in stagnant water which causes 

and increases in mosquitoes raising the fear of dengue or malarial 

infections. This is within a context of limited health care facilities 

and staff capacity to respond to surges in patients suffering from 

vector borne diseases. Village and commune respondents suggested 

preparing disaster risk resilience measures, such as raising latrines, 

providing increased water storage, building flood resilient wells, 

promoting diarrhoea preventions and identifying safe areas. 

During periods of prolonged flooding there is an increase in demand 

for health services, yet these services lack electricity, staff, 

drinking water, medical stocks, and the physical capacity to respond 

while relying to a degree on the extraction of fees from users. This 

is within a context of unclear local forms of insurance and limited 

capacity of health services to respond regardless of flooding. 

Provincial and national stakeholders suggested the provision of 

emergency equipment, such as solar panels, flood resilient electricity 

systems, more staff with better capacity, prepositioned disaster 

materials and stocks prior to extreme weather events, increases in the 

disaster risk management budget and identification of additional forms 

of financial support within the local areas. 

Anticipated Climatic Changes: Decrease in rainfall during dry season 

During periods of decreased rainfall during the dry season, there is 

increased water scarcity leading to a reduction in incomes and in the 

availability and access of food raising fears for children and women 

over increased food insecurity as caregivers are challenged in finding 

food. This is in a context where poverty rates are high with many 

families at risk of falling back into poverty due to relatively minor 

shocks or stresses. Village and commune respondents suggested that new 

wells be created to increase water access, ponds be rehabilitated and 

protected, water storage capacity be increased and rainwater 

conserved. The consumption of safe drinking water and household water 

treatment should be promoted and various trees should be planted to 

help retain water in the soil. The following adaptation tables were 

developed from the impact chains and presented as part of the 

Vulnerability Assessment‟s Results Dissemination Workshop and also 

including suggested adaptive measures from key informants to the 

assessment. The various vulnerabilities presented in the impact chains 

were categorised according to the anticipated climatic trend 



   
 

56 

(increased rainfall intensity during the rainy season, decrease in 

rainfall during dry season, increases in temperature during the dry 

season, increases in temperatures during the dry season, and change in 

rainfall pattern), and the type of impact (bio-physical and socio-

economic).  

As can be seen below, increased rainfall intensity during the rainy 

season can lead to increased frequency and length of flooding. Such 

bio-physical impacts can lead to a large number of socio-economic 

impacts, such as the effect on mobility for the most vulnerable, 

damage to infrastructure causing poor sanitation, and reductions in 

access to safe drinking water. Households experience greater financial 

stress due to the loss of income generating opportunities coupled with 

increased health risks, particularly diarrhoeal and vector borne 

diseases, a situation exacerbated by reductions in access to food and 

a local health centre unable to respond to surges in patients.  
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Anticipated Climatic Changes: Increased rainfall intensity during rainy season 

Bio-Physical 

Impacts 

Socio-Economic Impacts 

flooding - 

increased 

frequency 

and length 

- mobility challenged especially for most vulnerable 

- infrastructure and assets are damaged or destroyed 

requiring reinvestment 

- latrines and defecation areas become flooded  

- contaminated water sources are used for drinking 

and washing 

- caregivers report increased work burdens and stress 

- reduction in income generating opportunities 

- increased opportunity costs when looking after sick 

family members 

- food becomes scarce raising fears of malnutrition 

for most vulnerable 

- increased instances of water borne diseases 

(diarrhoea, skin infections) 

- increased instances of vector borne diseases 

(malaria, dengue) 

- Health Centre facility capacity to respond to 

potential surge in cases is limited 

Similarly, during periods when there is a decrease in rainfall during 

the dry season, a range of socio-economic impacts are linked to the 

bio-physical impact of an increase in water scarcity. These have taken 

the form of loss of incomes, assets, increased opportunity costs, and 

health related impacts related to poor quality domestic and drinking 

water and mental stress. Increased financial stress for vulnerable 

households results in the adoption of a variety of coping strategies, 

particularly migration and microfinance loans. 

Anticipated Climatic Changes: Decrease in rainfall during dry season (local perceptions link this to 

deforestation) 

Bio-Physical 

Impacts 

Socio-Economic Impacts 

increases in 

water 

- increased opportunity costs collecting water with 

family members helping to collect water 
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Anticipated Climatic Changes: Decrease in rainfall during dry season (local perceptions link this to 

deforestation) 

Bio-Physical 

Impacts 

Socio-Economic Impacts 

scarcity 

 

- family members experience increased thirst 

- lack of water encourages the consumption and use of 

poor quality water 

- increased instance of water and hygiene related 

diseases - diarrhoea, fever, skin rashes 

- increased health costs  for care givers 

- increased opportunity costs for caregivers of sick 

household members 

- reduction in income opportunities due to water 

scarcity 

- loss of assets due to water scarcity - crops, 

livestock 

- reduction in access to food 

- coping strategies include migration, use of loans, 

work as day labour 

- increased mental stress due to uncertainty over 

rainfall 

Increases in temperatures, particularly during the dry season, in the 

form of heatwaves have been identified as having specific agricultural 

bio-physical impacts related to pests. Socio-economic impacts include 

increases in the use of insecticide due to pest damage to crops. 

Health vulnerabilities are exacerbated due to people consuming and 

using unsafe water to relieve the physical effects of increased 

temperatures. This causes increases in household financial demands 

when family members become sick. 

Anticipated Climatic Changes: Increases in temperatures during dry season 

Bio-Physical 

Impacts 

Socio-Economic Impacts 

- increased 

instances of 

heatwaves 

- farmers increase use of insecticide 

- increased investment in insecticide 

- famers and families are exposed to insecticide 
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Anticipated Climatic Changes: Increases in temperatures during dry season 

Bio-Physical 

Impacts 

Socio-Economic Impacts 

- increased rice 

pests (pink 

mealybug + brown 

pack hopper) as 

temperature 

increases 

provides ideal 

breeding climate 

for pests 

- decrease in pest 

predators due to 

increased 

temperatures 

 

- crops are damaged 

- loss of investment in crops 

- family members experience increased need to 

bathe 

- family members experience increased thirst 

- family members drink and use contaminated 

water resulting from thirst and the need to 

bathe 

- family members become sick from drinking or 

washing in contaminated water 

- increased instances of water related diseases 

- diarrhoea, skin infections 

- increase in health costs for care givers 

- increased opportunity costs for caregivers 

- outdoor workers exposed to hotter temperatures 

- outdoor workers experience loss of income / 

loss of working hours 

When rainfall patterns change, the primary bio-physical impact is that 

the rainfall is no longer predictable causing the socio-economic 

impacts, such as the damage to crops, loss of investments and 

increases in stress for rainfall dependent farmers and fishers. 

Anticipated Climatic Changes: change in rainfall patterns 

Bio-Physical 

Impacts 

Socio-Economic Impacts 

rainfall is 

unpredictable 

- damage to crops when rain is late / early 

- loss of investment when rainfall patterns are 

unpredictable 

- mental stress / worry over rainfall 
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Results 2 - Adaptive Capacity Considerations 

The adaptive capacity considerations were also identified according to 

the anticipated climatic trend. Potential adaptive measures for all 

vulnerabilities were identified by participants of the Vulnerability 

Assessment‟s Results Dissemination Workshop and supplemented by key 

informant input where appropriate.  

Below are details of the existing adaptive capacity for the 

vulnerability assessment respondents. These considerations of capacity 

are organised around the four climatic trends. Common themes that can 

be identified are the lack of practice of hygiene despite the 

knowledge of hygienic behaviours being present, the preference for 

collecting rainwater, and the preference for locally available 

rainwater storage technology. A need for forms of micro-insurance is 

noticeable for a range of purposes, including property, crop and 

health insurance. Furthermore, regardless of the presence of an 

extreme weather event, the limited capacity of health centres is 

identified in the form of water, latrines, electricity, and medical 

stocks among others as well as the expectation that users pay for 

services.  

More specifically, a number of food security measures were identified 

related to resilient crop varieties, increased instances of 

insecticide use, and the need to improve synergies across government 

departments to respond to climate change. 

Positively, in the face of flooding, vulnerable communities and 

households already have significant experience of raising assets above 

flood levels to provide themselves with a form of flood resilience. 

This indicates a strong capacity to respond if households have the 

capacity and knowledge of suitable adaptation approaches. 

Nevertheless, key informants to this vulnerability assessment admit 

that climate change expertise within line ministries is limited. 

Moreover, despite ambitious strategic and action plans, not all 

relevant departments are part of the climate change consultative 

process, such as the Ministry of Rural Development‟s Department of 

Rural Health Care and Department of Rural Water Supply. However, pilot 

projects are being implemented across a range of sectors and with the 

coordination of government, development partners, and education 

institutions with the Cambodia Climate Change Alliance Phase II for 

Health as an example of this.  



   
 

61 

Increased Rainfall Intensity 

 local forms of emergency transportation are available but 

require funding 

 insurance systems exist but unclear of range of policies 

 local forms of safe water storage and water treatment systems 

are available but need to be promoted 

 awareness exists of hygienic behaviour but practice is limited 

 strong local preference for use of rainwater but limited safe & 

improved rainwater household storage present 

 patients need to pay for health services  

 limited capacity of health care facilities and staff to respond 

to increased instances of vector borne and water borne diseases 

 capacity of health care facilities to respond regardless of 

flooding is limited - electricity, latrines, water, medical 

stocks, staff numbers, beds, etc. 

 potential risk assessment of health facilities to identify 

specific adaptation measures 

 households have experience of raising assets to be flood 

resilient 

Decreased Rainfall Intensity 

 insurance systems exist but unclear of range of policies 

 local forms of safe water storage and water treatment systems 

are available but need to be promoted 

 awareness exists of hygienic behaviour but practice is limited 

 strong local preference for use of rainwater but limited safe & 

improved rainwater household storage present 

 patients need to pay for health services 

 capacity of health care facilities and staff to respond to 

increased instances of water borne diseases 

 limited capacity of health care facilities to respond regardless 

of drought is limited - electricity, latrines, water, medical 

stocks, staff numbers, beds, etc. 

 potential risk assessment of health facilities to identify 

specific adaptation measures 

 Plan International currently works on promoting drought 

resistant crop varieties and planting schedules 
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Increased Temperatures 

 farmers use insecticide but many do not know how to use this 

safely 

 farmers are willing to invest in insecticide 

 insecticide is stored in homes 

 Department of Agriculture has capacity to promote appropriate 

crop varieties 

 insurance systems exist but unclear of range of policies 

 local forms of safe water storage and water treatment systems 

are available but need to be promoted 

 awareness exists of hygienic behaviour but practice is limited 

 strong local preference for use of rainwater but limited safe & 

improved rainwater household storage present 

 patients need to pay for health services  

 limited capacity of health care facilities and staff to respond 

to increased instances of water related diseases 

 capacity of health care facilities to respond regardless of 

temperature is limited - electricity, latrines, water, medical 

stocks, staff numbers, beds, etc. 

 potential risk assessment of health facilities to identify 

specific adaptation measures 

Rainfall Patterns Change 

 potential training in resilient crop varieties 

 insurance systems exist but unclear of range of policies 

 non-existent psychosocial support services 

Potential Adaptation Measures 

The following adaptation options are categorised per climate hazard 

and by incremental and transitional adaptation options.
95
 These 

adaptation options have been synthesised from the feedback gained from 

the dissemination workshop and suggestions from key informants. 

                       
95
 The categories of incremental and transitional are based on WHO (2014), 

'WHO Guidance to Protect Health from Climate Change through Health Adaptation 

Planning', World Health Organisation, Geneva, p.2 „There are many ways to 

categorize adaptation options. One approach is to divide them into 

incremental, transitional and transformational adaptations. The main goal of 

incremental adaptation is to modify current programmes to improve public 

health and health care functions. While these actions are critically 
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Increased Rainfall Intensity: Incremental adaptive measures include 

improving the emergency transport system to make referrals more 

efficient and less of a burden to income stressed families, and 

raising awareness of the prevention, protection and treatment of 

vector borne and water-related diseases. Transitional measures include 

protecting drinking and domestic water sources, improving access to 

rainwater storage, improving access to flood resilient sanitation 

facilities, establishing disaster risk reduction plans and 

preparedness with a focus on the most vulnerable, and identifying 

appropriate measures to climate proof health centres while 

underpinning the measures with improved levels of micro-insurance to 

protect households during extreme weather events. 

Incremental Transitional 

- promote emergency 

transport system 

and identify 

community funding 

options 

- raise awareness 

of vector borne 

diseases 

including 

prevention and 

protection 

- raise awareness 

of water borne 

diseases 

including 

prevention, 

protection and 

treatment 

- work with communities to promote the 

protection of water sources, promote the 

installation and use of appropriate safe 

water storage and household water 

treatment 

- promote the installation of improved 

rainwater harvesting technology 

- promote improved hygiene and sanitation 

practices, including improved and flood 

resilient latrines 

- develop community disaster risk reduction 

plans including for the most vulnerable 

- develop households and family level 

disaster preparedness plans 

- climate proof health facilities following 

identification of specific risks 

- identify and promote appropriate forms of 

micro-insurance 

 

                                                                        

important, they may not be sufficient to protect population health as the 

climate continues to change. Transitional adaptation occurs with changes in 

underlying assumptions; this includes vulnerability mapping, early warning 

systems and other measures when they explicitly incorporate climate change. 

Transformation occurs when adaptation programmes change the fundamental 

approaches to managing the health risks of climate change. While there is 

considerable interest in transformational adaptation, examples do not yet 

exist.‟ 
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Decreased Rainfall Intensity: The primary incremental adaptive measure 

is raising awareness of water related diseases in the form of 

prevention, protection, and treatment. Transitional adaptive measures 

promote improved access to rainwater and forms of water conservation 

as well as safe drinking water storage. As with increased rainfall 

intensity, disaster preparedness and risk reduction plans need to be 

developed for communities and households including climate proofing 

the local health system. Furthermore, there is climate change 

awareness raising to be carried out to ensure periods of water 

scarcity are also considered as a potential climate change related 

extreme weather event. 

Incremental Transitional 

- raise 

awareness of 

water borne 

diseases 

including 

prevention, 

protection and 

treatment 

 

- raise awareness of climate change  and 

promote appropriate planning 

- promote the installation of improved 

rainwater harvesting technology - 

household storage,  community ponds, 

water conservation 

- identify and promote appropriate forms of 

micro-insurance 

- promote the installation and use of 

appropriate safe water storage and 

household water treatment 

- climate proof health facility following 

identification of specific risks 

- develop households and family level 

disaster preparedness plans 

- develop disaster risk reduction plans 

including the most vulnerable 

Increased Temperatures: Raising awareness of water related diseases is 

the main focus of incremental adaptive measures. Transitional measures 

also include awareness raising and planning around climate change and 

health, and the promotion of greater access to rainwater particularly 

in regards storage and conservation. Furthermore, health facilities 

and the supporting health system need to be climate proofed. Finally, 

a range of measures to improve food security are also highlighted with 

micro-insurance underpinning them. 

                       

 * indicates activities that do not come within this project's framework. 
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Incremental Transitional 

- raise 

awareness of 

water related 

diseases 

including 

prevention, 

protection and 

treatment 

 

- raise awareness of climate change  and 

promote appropriate planning  

- promote the installation of improved 

rainwater harvesting technology - 

household storage,  community ponds, 

water conservation 

- promote the installation and use of 

appropriate safe water storage and 

household water treatment 

- climate proof health facility following 

identification of specific risks 

- identify and promote appropriate forms of 

micro-insurance 

- training on better insecticide practices* 

- promote resilient crop varieties* 

- work with local Departments of 

Agriculture to promote resilient crop 

varieties* 

Rainfall Patterns Change: An incremental measure is to improve 

awareness and capacity to respond to psychosocial impacts of climate 

change and extreme weather events, such as the depression experienced 

by some accompanying a loss of agricultural investments. Transitional 

measures include access to micro-insurance, improved weather 

forecasting data collection and dissemination, and promotion of 

greater synergies with departments of agriculture to identify more 

resilient practices and crop varieties. 

Incremental Transitional 

- raise 

awareness of 

psychosocial 

impacts of 

climate change 

impacts 

 

- identify and promote appropriate forms of 

micro-insurance 

- improve capacity of Ministry of Water 

Resources and Meteorology (MoWRAM) to 

gather and disseminate localised rainfall 

data* 

- work with local Departments of 

Agriculture to promote resilient crop 

varieties* 

 



   
 

66 

Limitations of the assessment 

There are needs for a comprehensive assessment of the psycho-social 

impact of extreme weather events on an already traumatised society. We 

have indicated that there are stresses associated with extreme weather 

events as reported by the assessment respondents. However, it is not 

clear how target village residents view the concept of trauma and 

forms of psycho social support and any assessment of this would need 

to respond to this. 

Despite repeated requests to national stakeholders, it was not 

possible to receive up-to-date health data for diarrhoeal diseases. 

However, to some degree it has been possible to utilise other sources 

that refer to the requested data. Additionally, long term yearly data 

from 2000 was not available from the relevant national stakeholders 

for vector borne diseases.  

It is noteworthy to consider that this assessment has taken place 

within a rapidly expanding sector that has recently developed national 

health strategic plans and action plans with expectations that these 

will be disseminated at the local level. However, this has yet to take 

place in any region of the country. 
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Recommendations 

Based on the results of the vulnerability assessment, specific 

recommendations have been developed taking into account the project‟s 

timeframe. The recommendations are divided into Specific Health System 

and Specific Community-Health Adaptive Measures. Some suggestions are 

also made for potential continuation measures following project phase 

out in mid-2016. These recommendations have been synthesised by 

participants at the Vulnerability Assessment‟s Results Dissemination 

Workshop in May 2015 and suggestions from key informants to the 

assessment. 

The priorities for the local health system is improving the capacity 

of local health staff and volunteers to respond to the immediate 

health impacts of extreme weather events in the form of first aid as 

well as psycho social support following the impact of extreme weather 

events. The latter is particularly challenging considering the lack of 

psycho social support in Cambodia as a whole, the trauma experienced 

by a post conflict population, and the relative lack of knowledge 

about psycho social belief systems. 

Local health officials, village volunteers and local disaster response 

mechanisms need to improve the Early Warning System so that vulnerable 

populations are forewarned of extreme weather events and have 

sufficient time to activate their disaster risk management plans. 

The health facilities also need to be improved in order for them to be 

more disaster and climate change resilient. There are opportunities 

for the health information management system to be analysed for 

opportunities to improve surveillance of currently monitored diseases 

and for the means to begin to monitor climate sensitive diseases for 

which there is no current surveillance mechanism. An analysis of 

health seeking behaviour also needs to be conducted to better 

understand how health service users seek treatment so that investments 

can be better tailored to appropriately respond to user demands. 

For communities and villages, the priority is to improve access to 

drinking water throughout the year and identify ways to manage hygiene 

and sanitation in the context of a changing climate. There is also a 

need to promote vector borne disease prevention and treatment as well 

as water related diseases with a specific focus on the most vulnerable 

women and children within communities. 
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Specific Health System Adaptive Measures 

- Provide First Aid training to village health support group 

members as well as health centre staff. 

- Provide psycho-social support training to village health support 

group members, health centre staff and district and provincial 

level staff. 

- Work with Health Centres, District Committees for Disaster 

Management to improve existing early warning systems, notably 

the dissemination of warnings within communities. 

- Identification of climate proofing measures to improve 

resilience of health centre infrastructure. 

- Identify data collection procedures and analyse potential entry 

opportunities to provide or facilitate improved surveillance. 

Specific Community-Health Adaptive Measures 

- Promote increased household rainwater harvesting techniques to 

increase water access and availability. 

- Promote improved hygiene and sanitation within a context of 

climate change. 

- Promote awareness of water and vector borne diseases, including 

local prevention measures and treatment. 

- Prioritise vulnerable groups, especially women, in disaster risk 

management, particularly planning and response measures. 

For future interventions post project phase out in 2016, there is a 

need to monitor and evaluate the measures introduced and planned for 

by communities and health system stakeholders. This will identify 

specific learning experiences that can be used to improve planning and 

adaptation within the existing target communities before being scaled 

up to cover other communes and districts.  

A greater collaboration between provincial departments needs to exist 

and there are significant options for collaborating with the 

Department of Agriculture and Departments of Women‟s Affairs to 

address risky behaviours adopted due to climate change and likely to 

have significant negative impact on farmers and their families. 

There is also a priority for renovating and expanding the existing 

health centre facilities, so they are more responsive to surges in 

patients caused by extreme weather events. 
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Suggestions from project stakeholders for continued interventions post-project phase out: 

Community-Health and Health Centre Adaptive Measures 

- Monitor and evaluate adaptive measures to identify improvement 

before scaling up activities. 

- Integrate agricultural disaster resilience measures into DRR and 

Climate Change planning, including collaboration with Provincial 

Department of Agriculture. 

- Construct larger health centre facilities, including patients‟ 

waiting room. 
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Annex 1 

Vulnerability Assessment Guiding Questions 

National Level
96

 

Resilient 

Healthy 

Community 

1. Is the government monitoring and analysing current 

and future climate information related to health? 

2. If so, is this information being disseminated? 

How? To whom? 

3. What are the observed and predicted health impacts 

of climate change for the country? 

4. What groups or economic sectors are most 

vulnerable to the health impacts of climate 

change? 

5. Is climate change and health integrated into 

relevant sectorial policies? 

6. Is climate change integrated into health sector 

plans and strategies and/or other development 

policies and programs? 

                       
96
 Adapted from “Climate Vulnerability and Capacity Analysis Handbook” © 2009 

by CARE International 
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Disaster Risk 

Reduction 

1. What are the most important climate-related health 

hazards the country faces? Non-climate related 

health hazards? 

2. Are there particular parts of the country that are 

more vulnerable to climate change health hazards? 

3. How are health hazards likely to change over time 

as a result of climate change? 

4. Is the government monitoring and analysing 

disaster risk information? 

5. If so, is this information being disseminated? 

How? To whom? 

6. Is the government engaged in planning and 

implementation of disaster risk management? If so, 

which ministries and/or government agencies are 

actively involved? 

7. Is climate change and health integrated into 

planning for disaster risk management? 

8. Are functional early warning systems (EWS) in 

place at the national level? What about the sub-

national level (provincial, district, commune, 

village)? 

9. Does the government have the capacity to respond 

to disasters? 

10. Which other institutions are engaged in 

disaster risk management at the national level? 
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Capacity 

Development 

1. What institutions are involved in research, 

planning and implementation of health related 

climate change adaptation? 

2. What are the most important institutions in 

facilitating or constraining health related 

climate change adaptation? 

3. Does the government have capacity to monitor and 

analyse information on current and future health 

related climate risks? 

4. Are there mechanisms in place to disseminate this 

information? To whom? 

5. Is an appropriate structure in place within the 

Government with a mandate to integrate health 

related climate information into relevant 

policies? Is this information being integrated 

into relevant policies? 

6. Are national policies rolled out at regional and 

local levels? Is the government responsive to 

local priorities? 

7. Are resources allocated for implementation of 

health related adaptation-related policies? What 

is the budget? 

8. Where are the resources coming from? 

9. What are the existing capacity and resource needs 

and/or gaps for health related climate change 

adaptation? 

10. What new capacities may be needed to address 

changing health circumstances due to climate 

change? 
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Addressing 

Underlying 

Causes of 

Vulnerability 

1. Do those responsible for climate change policies 

and programs demonstrate understanding of the link 

between health and climate change vulnerability? 

2. Do those responsible for climate change policies 

and programs recognize the specific vulnerability 

of women and other marginalized groups to climate 

change and its health impacts? 

3. Is this knowledge and recognition translated into 

policy and implementation of programs? Do policies 

and programs support empowerment of groups whose 

health is vulnerable to the impacts of climate 

change? 

4. Do these vulnerable groups have advocates at the 

national level? 

5. Is civil society involved in planning for 

adaptation related to reducing the health 

vulnerability of groups to climate change? 

Provincial/District/Commune Level
9798

 

Resilient 

Healthy 

Community 

1. What local climate change data is available? Where 

does it come from? How often is it distributed 

(daily, monthly, seasonal)? What does it describe 

(long term forecast, 7 day forecast)? Is the 

information accurate? – FGD, DR, EI 

2. What are the observed or reported changes in climate? 

– SC, DR, EI 

3. What is the current burden of climate sensitive 

diseases? How will this change because of climate 

change? Will this change without climate change? FGD, 

DR, EI 

4. Which social groups will be most affected by these 

climate changes and/or diseases? What plans or 

strategies at the local level are in place to 

respond? – HZM, DR, EI 

5. Do local organisations support these plans? How do 

they support? – FGD, DR, EI 

                       
97
 Adapted from “Climate Vulnerability and Capacity Analysis Handbook” © 2009 

by CARE International 
98
 FGD = focus group discussion, DR = desk review, EI = expert interview, SC = 

seasonal calendar, HZM = hazard mapping, VM = vulnerability matrix, VD = venn 

diagram, HT = historical timeline 



   
 

79 

Disaster 

Risk 

Reduction 

1. What are the biggest climate-related hazards faced 

(flood, drought, storms, extreme cold, plague of 

pests)? Non-climate related hazards (inflation, 

agricultural depression, political instability)? - 

SC, EI, DR 

2. How are hazards likely to change over time as a 

result of climate change? - SC, EI, DR 

3. What are the health impacts of the climate-related 

hazards (malaria, dengue, diarrhoea)? – VM, EI, DR 

4. Which groups within the community are most vulnerable 

to disasters and climate change? - VM, EI, DR 

5. Are early warning systems in place at the local 

level? Do they work?- FGD, EI, DR 

6. Does the local government have the capacity to 

respond to disasters? – FGD / VM, EI, DR 

Capacity 

Developmen

t 

1. What health services address climate related health 

hazards (malaria, dengue, diarrhoea, injuries, 

leptospirosis, mental health, hepatitis A, Typhoid, 

Japanese Encephalitis, ARI, malnutrition, etc.)? Are 

they effective? - FGD, EI, DR 

2. What health institutions (governmental and non-

governmental) are involved in research, planning and 

implementation of adaptation related to health 

hazards (malaria, dengue, and diarrhoea)? - VD, EI, 

DR 

3. Do local health institutions (governmental and non-

governmental) have capacity to monitor and analyse 

information on current and future climate risks and 

plan and implement health adaptation activities? - 

VD, EI, DR 

4. Are resources allocated for implementation of 

adaptation-related policies? What is the budget? 

Where does it come from? - FGD, EI, DR 

5. What are the existing health capacities and resource 

needs and/or gaps for climate change adaptation? - 

VM, EI, DR 

6. What new health capacities may be needed to address 

circumstances in the future due to climate change? - 

VM, EI, DR 
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Addressing 

Underlying 

Causes of 

Vulnerabil

ity 

1. Is local planning participatory? Does it include 

women, disabled, elderly, poor (marginalized groups) 

- FGD, EI, DR 

2. Do all people access health resources equally 

(gender, cost, distance, income, etc.)? - FGD, EI, DR 

3. What other factors impact the adaptive capacity of 

the most vulnerable groups? - VM, EI, DR 

4. How can this be changed? FGD, EI, DR 

Village/Household/Individual Level
99

 

Resilient 

Healthy 

Community 

1. What are the most important livelihoods resources to 

different groups within the community? – women, men, 

children (Under 5, under 11, under 18), adults (18 to 

60+), elderly, people living with disabilities (incl. 

mental health), people living with HIV – HZM, DR, EI 

2. What changes in climate is the community observing? 

Can you predict this? – SC, DR, EI 

3. How does this affect livelihood resources? – HZM, DR, 

EI 

4. How does this affect health? HZM, DR, EI 

5. How does this affect society? HZM, DR, EI 

6. How does this affect the economy? HZM, DR, EI 

7. How do people cope with these challenges? HZM, DR, EI 

                       
99
 Adapted from Dazé, A. et al (2009), 'Climate Vulnerability and Capacity 

Analysis: Handbook', Care International, London 
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Disaster 

Risk 

Reduction 

1. What are the biggest climate-related hazards faced 

(flood, drought, storms, extreme cold, plague of 

pests)? Non-climate related hazards (inflation, 

agricultural depression, political instability)? – 

SC, DR, EI 

2. How has this changed over time (past, present, 

future)? – HT, DR, EI 

3. What are the biggest impacts of climate change 

(health, shelter, food, agricultural inputs)? 

4. What are the health impacts of the climate-related 

hazards (malaria, dengue, diarrhoea)? – HT, DR, EI 

5. What are the health impacts of the non-climate 

related hazards (death, malnutrition)? – HT 

6. Do people have access to early warnings for climate 

hazards? - SC 

7. Do people have mobility to escape danger in the event 

of climate hazards? - SC 

Capacity 

Developmen

t 

1. What health services are available at times of 

hazards? Are they effective? – FGD, DR, EI 

2. What challenges to accessing health services are 

there? – FGD, DR, EI 

3. What are the household strategies if they cannot 

access the health service (due to flooding)? – FGD, 

DR, EI 

Addressing 

Underlying 

Causes of 

Vulnerabil

ity 

1. Who are the most vulnerable community members to 

climate change (women, children, elderly, disabled)? 

– VM, DR, EI 

2. Do they have access to health services? Can they 

access them during emergencies? Do these vulnerable 

groups have any influence over these factors? – VM, 

DR, EI 
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Annex 2 

Country Profile 

Location: South-eastern 

Asia, bordering 

the Gulf of 

Thailand, between 

Thailand, Vietnam, 

and Laos 

Area: total: 181,035 s q 

k m 

Climate: tropical; rainy, 

monsoon season 

(May to November) 

; dry season 

(December to 

April) ; little 

seasonal 

temperature 

variation 

Terrain: mostly low, flat 

plains ; mountains 

in southwest and 

north 

Natural 

hazards: 

monsoonal rains 

(June to November) 

; flooding; 

occasional 

droughts 

Environment 

current 

issues: 

illegal logging 

activities 

throughout the 

country and strip 

mining for gems in 

the western region 

along the border 

with Thailand have 

resulted in 

habitat loss and 

declining 

biodiversity ( in 

particular , 

destruction of 

mangrove swamps 

threatens natural 

fisheries ); soil 

erosion; in rural 

areas, most of the 

population does 

not have access to 

potable water ; 

declining fish 

stocks because of 

illegal fishing 

and over fishing 

Population: 15,458,332 

Median age: total: 24.1 years 

male: 23.4 years 

female: 24.8 years 

(2014 est.) 

Birth rate: 24.4 births /1,000 

population (2014 

est.) 



   
 

83 

Death rate: 7.78 deaths /1,000 

population (2014 

est.) 

Maternal 

mortality 

rate: 

250 deaths 

/100,000 live 

births (2010) 

Infant 

mortality 

rate: 

51.36 deaths 

/1,000 liv e 

births 

Health 

expenditures: 

5.7% of G DP ( 

2011) 

Drinking 

water source: 

improved: 

urban: 93.9% of 

population 

rural: 65.6% of 

population 

total: 71.3% of 

population 

Sanitation 

facility 

access: 

improved: 

urban: 81.6% of 

population 

rural: 25.5% of 

population 

total: 36.8% of 

population 

Children 

under the age 

of 5 years 

underweight: 

29% (2011) 

Education 

expenditures: 

2.6% of G DP 

(2010) 

GDP 

composition, 

by sector of 

origin: 

agriculture: 34.8% 

industry: 24.5% 

services: 40.7% 

(2013 est.) 

Labour force 

by 

occupation: 

agriculture: 55.8% 

industry: 16.9% 

services: 27.3% 

(2010 est.) 

GDP real 

growth rate: 

7% (2013 est.) 

7.3% (2012 est.) 

7.1% (2011 est.) 

GDP per 

capita (PPP): 

$2,600 (2013 est.) 

$2,400 (2012 est.) 

$2,300 (2011 est.) 

CIA (2013), „World Factbook 

Cambodia‟ Accessed 28 April 2015 

at 

https://www.cia.gov/library/publ

ications/the-world-

factbook/geos/cb.html 
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Annex 3 

Key Informant List 

No. Name 
Ministry / 

Organisation 
Position Date / Location 

1 Dr. Chreay Pom 
Ministry of Rural 

Development 

Director of Rural 

Health Care 

Department 

16th March 2015 

3:30-4:30 

MRD 

2 Dr. Mao Saray 
Ministry of Rural 

Development 

Director of Rural 

Water Supply 

Department 

16th March 2015 

2:30-3:30 

MRD 

3 Mr. Preap Visator 
Agriculture and 

Fisheries 

Director of 

Department of Plant 

Protection 

Technique, Research 

and Development, 

and Pest Diagnostic 

Office 

17th March 2015 

15:30 – 16:30 

MaFF 

4 Mr. Om Ryna 
Water Resources and 

Meteorology 

Deputy Director of 

Meteorology 

Department 

16th March 2015 

11:00 – 11:30 

MoWRAM 

5 Mr. Hum Sophon 
Ministry Of Women’s 

Affairs 
Advisor to Minister 

18th March 2015 

2:00 to 3:00 

MoWA 

6 
Dr. Soth 

Kimkolmony 

National Committee 

for Disaster 

Management 

Deputy Director of 

Training Department 

18th March 2015 

8:30-9:30 

NCDM 

7 Mr. Ku Bunnavuth 

National Committee 

for Disaster 

Management 

Deputy director of 

Search and Rescue 

Department 

18th March 2015 

8:30-9:30 

NCDM 

8 

Mr. Ly Sokha 

representing Dr 

Rithea LEANG 

National Centre for 

Entomology, 

Parasitology and 

Malaria Control, 

Ministry Of Health 

Dengue Program 

Manager 

16th March 2015 

8:30-9:30 

 

CNM Office 



   
 

85 

9 Dr. Tol Bunkea 

National Centre for 

Entomology, 

Parasitology and 

Malaria Control, 

Ministry Of Health 

Head of 

Epidemiology and 

Surveillance Unit 

16th March 2015 

8:30-9:30 

 

CNM Office 

10 Mr. Chan Virak 

World Bank / Water 

Sanitation 

Programme 

WASH Specialist 
1 April 2015 

4:00 – 5:00 

11 Dr. Lochlan McIver WHO 

Consultant 

(Emergency 

Humanitarian 

Action/Environment

al Health) 

25 March 2015 

9:00 – 10:00 

12 

Dr. Rabindra 

Abyeasinghe (vector 

control specialist 

WHO 

Technical Officer 

(Regional 

Entomologist), 

Malaria, other 

Vector Borne and 

Parasitic Diseases 

Unit, Division of 

Communicable 

Diseases 

3 March 2015 

9:00 – 10:00 

13 Dr. Varun Kumar 
Angkor Hospital for 

Children (former) 

CO-Chief of Medical 

Education/ 

Paediatrician 

Email correspondence 

14 Mr. Jady Smith Live & Learn / ACCH 

Technical Advisor / 

Programme 

Facilitator 

27th February 

13:00 
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Annex 4 

Impact Chains 

Impact Chains: Anticipated Climatic Changes - Increased Rainfall Intensity during Rainy Season 

   Adaptive Measure: 

Adaptive 

Capacity 

Considerations 

flooding - 

increased 

frequency 

and length 

of 

flooding 

period 

mobility of 

most vulnerable 

(women, 

children, 

elderly and 

disabled) 

becomes a 

challenge 

 

roads are 

damaged or 

destroyed 

most 

vulnerable 

cannot 

access 

health 

centre 

Health Centre & District Staff  

- People and VHSGs coordinate to refer 

patient to health centre on time 

- Preparedness transportation  way and 

asset for responding to event 

- Local authority must inform communities 

before disaster event of climate change 

hazard at the village and commune level 

- Preparedness of medicine for treatment 

when got sick during the flooding 

- Putting powder Abate in to jar or water 

tanks to reduce mosquitoes 

- Always cover jar or water tanks 

- local forms 

of emergency 

transportation 

are available 

but require 

funding 

 

- insurance 

systems exist 

but unclear of 

range of 

policies 
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     Adaptive Measure: 

Adaptive 

Capacity 

Considerati

ons 

flooding 

- 

increased 

frequency 

and 

length of 

flooding 

period 

- 

toilets 

are 

flooded 

and 

faeces 

is 

spread 

 

- water 

sources 

are 

flooded 

drinking 

water 

sources 

are 

contamina

ted 

children

, women 

and men 

drink 

contamin

ated 

water 

- children, 

women and 

men are 

sick with 

diarrhoea 

 

- income 

opportuniti

es lost due 

to caring 

for sick 

family 

members 

Village and Commune Respondents  

– Village Chief must announce to 

people in high flooding risk areas  

and encourage community members to pay 

attention to flood waters, prepare 

food  and property before flooding 

- Before the flooding Authority and 

village committee must request some 

old wood to make the boats and bridges 

to help vulnerable people be mobile, 

children to attend school, and help 

pregnant women  go to HC 

- Boil water for drinking , if latrine 

flooded must dig the hole at high land 

for defecation, pay more attention to 

children and warn them not to go near 

the flooded area 

- Identify safe areas, identify food 

sources and identify defecation areas 

- Provide education on health 

prevention during flooding and provide 

ceramic filter to most vulnerable 

- local 

forms of 

resilient 

latrines, 

safe water 

storage and 

water 

treatment 

systems are 

available 

but need to 

be promoted 

- awareness 

exists of 

hygienic 

behaviour 

but 

practice is 

limited 
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     Adaptive Measure: 

Adaptive 

Capacity 

Considerations 

flooding - 

increased 

frequency 

and length 

of flooding 

period 

- 

toilets 

are 

flooded 

and 

faeces 

is 

spread 

- water 

sources 

are 

flooded 

domestic 

water 

sources 

are 

contamin

ated 

women wash 

clothes, 

plates and 

children in 

contaminated 

water 

- children, 

women and men 

are sick with 

diarrhoea and 

skin 

infections 

- income 

opportunities 

lost due to 

caring for 

sick family 

members 

- health care 

users to pay 

for some 

services 

Village and Commune 

Respondents  

 - Develop disaster risk 

management plan to identify 

the safe areas with high 

land such as at pagoda, 

high land near the village 

or mountain 

- Raise and prepare 

transportation (2 wheeled 

tractor)or other 

transportation for helping 

vulnerable people be mobile 

- Provide early warning 

prior to the disaster or 

extreme weather event 

- Prepare food, medicine, 

drinking water and identify 

those responsible for 

disaster risk  management 

committee 

- Protect assets from 

flooding 

- strong local 

preference for 

use of 

rainwater but 

limited safe & 

improved 

household 

rainwater 

storage 

present 

- awareness 

exists of 

hygienic 

behaviour but 

practice is 

limited 

- local forms 

of resilient 

latrines are 

available 
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    Adaptive Measure 

Adaptive 

Capacity 

Considerations 

flooding - 

increased 

frequency and 

length of 

flooding 

period 

stagnant water 

increases 

increases in 

presence of 

mosquitoes 

potential 

malaria or 

dengue 

infections 

increase 

Village and Commune 

Respondents  

 – Prepare plan and 

provide disaster risk 

resilience to villagers 

such as building the 

latrine with high level 

resilience to flooding 

- Provide increased 

water storage and build 

flood resilient ring 

wells 

- Promote diarrhoea 

prevention and treatment 

activities 

- Identify safe areas 

limited capacity 

of health care 

facilities and 

staff to respond 

to increased 

instances of 

vector borne 
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   Adaptive Measure 
Adaptive Capacity 

Considerations 

flooding 

- 

increased 

frequency 

and 

length of 

flooding 

period 

increase 

in 

demand 

for 

health 

services 

- health care 

facilities lack 

electricity 

- health care 

facilities lack 

staff 

- health care 

facilities lack 

drinking water 

- health care 

facilities lack 

medical stocks 

to respond 

- health care 

facilities lack 

physical 

capacity to 

respond 

- health care 

users have to 

pay for some 

services 

Provincial and National Stakeholder 

 - Provide solar panels, generator, fuel, 

oil lamps, candles, torches 

- Production of flood and storm resilient 

electricity pylons 

- Provide complete complement of HC staff 

and provide training in improving care 

quality and technical skills 

- Prepare materials, assets, medicine, 

drinking water prior to extreme weather 

events 

- Increase water storage capacity in 

health centres 

- Promote the use of ceramic filters, 

chloramine and Abate powder to improve 

drinking water and reduce mosquitoes 

- Identify disaster risk management budget 

to support health care 

- Prepare and develop plans to identify 

additional donors for supporting health 

centres 

- insurance systems 

exist but unclear of 

range of policies 

- potential risk 

assessment of health 

facilities to 

identify specific 

adaption measures 

- limited capacity of 

health care 

facilities to respond 

regardless of 

flooding - 

electricity, 

latrines, water, 

medical stocks, staff 

numbers, beds, etc. 

- patients need to 

pay for health 

services 
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Anticipated Climatic Changes: Decrease in Rainfall during Dry Season 

   Adaptive Measure 

Adaptive 

Capacity 

Considerations 

increased water 

scarcity 

- reduction 

in income 

opportunities 

- reduction 

in food 

availability 

or access 

- potential food 

insecurity for 

children and women 

- women are 

challenged to 

provide food 

Village and Commune Respondents 

 - Create new drinking water wells 

to increase water access 

- Rehabilitate community ponds and 

HH ponds to be flood resilient 

- Increase water storage capacity 

in households (jars with covers, 

rainwater harvesting tanks) 

- Promote rainwater conservation 

techniques 

- Promote the use of safe drinking 

water (ceramic filter, boiling 

water, covered wells, protected 

ponds) 

- Plant trees at community and 

household level (Sesbania 

Grandiflora, Moringa Oleifera, 

Leucaena Leucocephala) 

- Promote ceramic filter for 

households 

poverty rates 

are high with 

many families 

at risk of 

falling back 

into poverty 
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Annex 5 

Adaptation Tables 

The adaptation tables below present the 

information from the vulnerability assessment. 

Firstly, there are some general comments about 

the context within which climate trends and 

projections will manifest themselves. 

Secondly, adaptation tables for the four 

identified climate trends have been presented 

indicating the bio-physical impact and the 

socio-economic impact. Furthermore, the 

considerations referring to the adaptive 

capacity of the local population and 

informants have been detailed as well as 

potential adaptive measures. 

General comments about context: 

- limited health service capacity to respond to 

surges in patients,  

- budget and support available for disaster 

response but no budget is available for 

longer term climate change considerations,  

- VHSGs act as important link between health 

centres and villages,  

- very limited disaster risk reduction plans,  

- very limited awareness of climate change,  

- no localised weather data is available,  

- women, children and disabled are considered 

the most vulnerable,  

- no organisations working on climate change 

and health in the target area besides 

Malteser International,  

- Plan International is working in the target 

on district disaster risk reduction,  

- USAID is implementing the HARVEST project in 

one target commune,  

- vector borne diseases may become endemic in 

the region,  

- water borne diseases will remain a problem 

regardless of climate change, 

- ministries have climate change action plans 

but none disseminated at local level,  

- numbers of improved latrines are limited,  

- household water treatment is limited with 

boiling the preference,  

- generally water storage consists of 

unprotected clay jars,  

- water sources consist of wells of various 

types and standards, and community ponds 

- majority of population are farmers 

- large number of poor or near poor families 
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Anticipated Climatic Changes: Increased rainfall intensity during rainy season 

Bio-Physical 

Impacts 

Socio-Economic Impacts Adaptive Capacity 

Considerations 

Adaptation Options 

- flooding - 

increased 

frequency and 

length 

- mobility challenged 

especially for most 

vulnerable 

- infrastructure and assets 

are damaged or destroyed 

requiring reinvestment 

- latrines and defecation 

areas become flooded  

- contaminated water 

sources are used for 

drinking and washing 

- caregivers report 

increased work burdens 

and stress 

- reduction in income 

generating opportunities 

- increased opportunity 

costs when looking after 

sick family members 

- food becomes scarce 

raising fears of 

malnutrition for most 

vulnerable 

- increased instances of 

water borne diseases 

(diarrhoea, skin 

infections) 

- increased instances of 

- local forms of emergency 

transportation are available 

but require funding 

- insurance systems exist but 

unclear of range of policies 

- local forms of safe water 

storage and water treatment 

systems are available but 

need to be promoted 

- awareness exists of hygienic 

behaviour but practice is 

limited 

- strong local preference for 

use of rainwater but limited 

safe & improved rainwater 

household storage present 

- patients need to pay for 

health services  

- limited capacity of health 

care facilities and staff to 

respond to increased 

instances of vector borne 

and water borne diseases 

- capacity of health care 

facilities to respond 

regardless of flooding is 

limited - electricity, 

latrines, water, medical 

- work with communities to 

promote the protection of 

water sources, promote the 

installation and use of 

appropriate safe water 

storage and household water 

treatment 

- promote the installation of 

improved rainwater 

harvesting technology 

- promote improved hygiene and 

sanitation practices, 

including improved and flood 

resilient latrines 

- develop disaster risk 

reduction plans including 

the most vulnerable 

- climate proof health 

facility following 

identification of specific 

risks 

- develop households and 

family level disaster 

preparedness plans 

- promote emergency transport 

system and identify 

community funding options 

- raise awareness of vector 
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Anticipated Climatic Changes: Increased rainfall intensity during rainy season 

Bio-Physical 

Impacts 

Socio-Economic Impacts Adaptive Capacity 

Considerations 

Adaptation Options 

vector borne diseases 

(malaria, dengue) 

- Health Centre facility 

capacity to respond to 

potential surge in cases 

is limited 

 

stocks, staff numbers, beds, 

etc. 

- potential risk assessment of 

health facilities to 

identify specific adaptation 

measures 

- households have experience 

of raising assets to be 

flood resilient  

 

borne diseases including 

prevention and protection 

- raise awareness of water 

borne diseases including 

prevention, protection and 

treatment 

- identify and promote 

appropriate forms of micro-

insurance 

 

* indicates activities that do not come within this project's framework 

Anticipated Climatic Changes: Decrease in rainfall during dry season (local perceptions link this to deforestation) 

Bio-Physical 

Impacts 

Socio-Economic Impacts Adaptive Capacity 

Considerations 

Adaptation Options 

- increases in 

water scarcity 

 

- increased opportunity costs 

collecting water with 

family members helping to 

collect water 

- family members experience 

increased thirst 

- lack of water encourages 

the consumption and use of 

poor quality water 

- increased instance of water 

- insurance systems exist but 

unclear of range of policies 

- local forms of safe water 

storage and water treatment 

systems are available but 

need to be promoted 

- awareness exists of hygienic 

behaviour but practice is 

limited 

- strong local preference for 

- raise awareness of 

climate change  and 

promote appropriate 

planning 

- promote the installation 

of improved rainwater 

harvesting technology - 

household storage,  

community ponds, water 

conservation 
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Anticipated Climatic Changes: Decrease in rainfall during dry season (local perceptions link this to deforestation) 

Bio-Physical 

Impacts 

Socio-Economic Impacts Adaptive Capacity 

Considerations 

Adaptation Options 

and hygiene related 

diseases - diarrhoea, 

fever, skin rashes 

- increased health costs  for 

care givers 

- increased opportunity costs 

for caregivers of sick 

household members 

- reduction in income 

opportunities due to water 

scarcity 

- loss of assets due to water 

scarcity - crops, livestock 

- reduction in access to food 

- coping strategies include 

migration, use of loans, 

work as day labour 

- increased mental stress due 
to uncertainty over 

rainfall 

use of rainwater but limited 

safe & improved rainwater 

household storage present 

- patients need to pay for 

health services 

- capacity of health care 

facilities and staff to 

respond to increased 

instances of water borne 

diseases 

- limited capacity of health 

care facilities to respond 

regardless of drought is 

limited - electricity, 

latrines, water, medical 

stocks, staff numbers, beds, 

etc. 

- potential risk assessment of 

health facilities to 

identify specific adaptation 

measures 

- Plan International currently 
works on promoting drought 

resistant crop varieties and 

planting schedules 

- identify and promote 

appropriate forms of 

micro-insurance* 

- promote the installation 

and use of appropriate 

safe water storage and 

household water 

treatment 

- climate proof health 

facility following 

identification of 

specific risks 

- develop households and 

family level disaster 

preparedness plans 

- raise awareness of water 

borne diseases including 

prevention, protection 

and treatment 

- develop disaster risk 

reduction plans 

including the most 

vulnerable 

- develop households and 
family level disaster 

preparedness plans 

* indicates activities that do not come within this project's framework 
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Anticipated Climatic Changes: Increases in temperatures during dry season 

Bio-Physical 

Impacts 

Socio-Economic Impacts Adaptive Capacity 

Considerations 

Adaptation Options 

- increased 

instances of 

heatwaves 

- increased rice 

pests (pink 

mealybug + brown 

pack hopper) as 

temperature 

increases 

provides ideal 

breeding climate 

for pests 

- decrease in pest 

predators due to 

increased 

temperatures 

 

- farmers increase use of 

insecticide 

- increased investment in 

insecticide 

- famers and families are 

exposed to insecticide 

- crops are damaged 

- loss of investment in crops 

- family members experience 

increased need to bathe 

- family members experience 

increased thirst 

- family members drink and use 

contaminated water resulting 

from thirst and the need to 

bathe 

- family members become sick 

from drinking or washing in 

contaminated water 

- increased instances of water 

related diseases - diarrhoea, 

skin infections 

- increase in health costs for 

care givers 

- increased opportunity costs 

for caregivers 

- outdoor workers exposed to 

- farmers use insecticide but 

many do not know how to use 

this safely 

- farmers are willing to 

invest in insecticide 

- insecticide is stored in 

homes 

- Department of Agriculture 

has capacity to promote 

appropriate crop varieties 

- insurance systems exist but 

unclear of range of policies 

- local forms of safe water 

storage and water treatment 

systems are available but 

need to be promoted 

- awareness exists of hygienic 

behaviour but practice is 

limited 

- strong local preference for 

use of rainwater but limited 

safe & improved rainwater 

household storage present 

- patients need to pay for 

health services  

- limited capacity of health 

care facilities and staff to 

respond to increased 

- raise awareness of 

climate change  and 

promote appropriate 

planning  

- promote the 

installation of 

improved rainwater 

harvesting technology 

- household storage,  

community ponds, water 

conservation 

- promote the 

installation and use 

of appropriate safe 

water storage and 

household water 

treatment 

- climate proof health 

facility following 

identification of 

specific risks 

- raise awareness of 

water related diseases 

including prevention, 

protection and 

treatment 

- identify and promote 

appropriate forms of 
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Anticipated Climatic Changes: Increases in temperatures during dry season 

Bio-Physical 

Impacts 

Socio-Economic Impacts Adaptive Capacity 

Considerations 

Adaptation Options 

hotter temperatures 

- outdoor workers experience 
loss of income / loss of 

working hours 

instances of water related 

diseases 

- capacity of health care 

facilities to respond 

regardless of temperature is 

limited - electricity, 

latrines, water, medical 

stocks, staff numbers, beds, 

etc. 

- potential risk assessment of 
health facilities to 

identify specific adaptation 

measures 

micro-insurance 

- training on better 

insecticide practices* 

- promote resilient crop 

varieties* 

- work with local 
Departments of 

Agriculture to promote 

resilient crop 

varieties* 

* indicates activities that do not come within this project's framework 
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Anticipated Climatic Changes: Rainfall patterns change 

Bio-Physical Impacts Socio-Economic Impacts Adaptive Capacity 

Considerations 

Adaptation Options 

- rainfall is 

unpredictable 

- damage to crops when 

rain is late / early 

- loss of investment 

when rainfall 

patterns are 

unpredictable 

- mental stress / worry 

over rainfall 

 

- potential training in 

resilient crop 

varieties 

- insurance systems 

exist but unclear of 

range of policies 

- non-existent 

psychosocial support 

services 

 

- raise awareness of 

psychosocial impacts 

of climate change 

impacts 

- identify and promote 

appropriate forms of 

micro-insurance 

- improve capacity of 

MoWRAM to gather and 

disseminate localised 

rainfall data* 

- work with local 

Departments of 

Agriculture to 

promote resilient 

crop varieties* 

* indicates activities that do not come within this project's framework 
 


