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Introduction 

The magnitude of climate risks is expected to increase human casualties and economic losses in the 

future. Climate risk assessment helps to make evidence-based decisions to reduce climate change 

induced risks of the targeted household, community, regions or sectors. Nevertheless, climate change 

risk and vulnerability have been defined in different ways by different disciplines or organizations with 

different needs. In addition, there exists ambiguity to guide the assessment of climate change impacts 

at different scales such as village level, sub-national level or national level. As the concept of risk is 

strongly shaped by human perception and cultures, the inconsistencies in risk terminology and 

concepts may produce different interpretations. Different interpretations of risk may affect individual 

or collective decision-making process to address risk. 

 

The consequences of climate change will be felt most at a local level, and yet most of the climate risk 

assessment predominantly focused on national or global context. Experts have recognized that 

climate change induced risks assessment should determine multiple risks (such as economic, 

ecological, social, etc.) affecting a specific area by assessing multiple threats posed by a variety of 

climatic hazards on vulnerable systems. Nevertheless, a common multi-risk assessment framework 

with precise definition of climate risk assessment terms has yet to be agreed by the International 

community.  

 

The conceptual understanding of climate risk is highly dependent on the work of the 

Intergovernmental Panel on Climate Change (IPCC). The IPCC Fifth Assessment Report has introduced 

the concept of climate risk. The “CLIMA Toolkit” is an effort to incorporate IPCC guidelines on climate 

risk. The Toolkit is based on CDP climate risk assessment practices over a decade to promote climate 

risk management culture. The CLIMA Toolkit aims to conduct detailed assessment of climate risk for 

taking informed decision to efficiently manage climate risks. The Toolkit as a guiding tool, tries to 

compile all the information that may be needed to conduct a systematic climate risk assessment to 

understand the climate risk situation at local or national level. This is a flexible toolkit that allows users 

to conduct climate risk assessment according to their purpose and context-specific concerns. The 

toolkit is intended to be a living document, so that it can capture new ideas, knowledge, methods, 

tools and techniques in the future versions. 

The conceptualization of the climate induced risk assessment 

Climate is the statistical abstractions of average weather condition over a 30-year period. Weather is 

the condition of the atmosphere at a particular place over a short period of time (hours, days, & 

weeks). Climate refers to physical characteristics of the climate variables such as rainfall, temperature 

and wind in the long term. Temperature refers to the degree of hotness and coldness of the 

atmosphere. Humidity is the moisture content of the atmosphere. Rainfall is the amount of 

precipitation in liquid form falling over a specific area.  

 

Any temporal and spatial changes in the climate variables over a longer period of time causes changes 

in the climate system. The release of greenhouse gases (GHGs) to the atmosphere from the 

anthropogenic processes (Industrialization and urbanization) has been causing climate changes by 

increasing the surface temperature and rainfall. 
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In theory, risk is the probability of occurrence of hazardous events, multiplied by the impacts if these 

events occur. Climate induced risk is the negative consequence of hazard, exposure and vulnerability 

as a result of the changing trend of the climate variables and socio-economic system. For example, 

risk of flood-related impacts may result from a flood event (hazard) affecting infrastructure and people 

in flood plains (exposure) where response strategies are lacking within the community (vulnerability).  

In the context of climate induced risk, vulnerability is directly linked to the in-built conditions of a 

society or ecosystem, while the changes in the climate variables contribute to hazards. Vulnerable 

social and ecological systems face climate change risk according to their exposure to climatic hazards. 

A community or ecosystem may be exposed to a climate-related hazard, but not vulnerable. For 

example, a community living on a floodplain might be exposed to flood hazards but may not be 

vulnerable to floods if there are sufficient response strategies implemented, such as houses being 

raised. This envisage that any climate risk model that consider vulnerability as a contributor to climate 

risk, should identify vulnerability factors from the local context. Because, the exact same set of 

vulnerability factors present in two different scenarios (e.g., different locations or times) will yield 

different vulnerabilities due to social & environmental contextual differences.  

 

Adaptive capacity as a component of vulnerability, represents ability to resist initial impact of stresses 

or shocks and includes aspects of human ecology (population dynamics and capacities), entitlement 

(ability to access and manage assets), and political economy (inequalities). Exposure is the external 

side of vulnerability and resilience is the internal side of vulnerability. Exposure refers to the inventory 

of elements in an area in which hazard events may cause impact. Exposure is a necessary, but not 

sufficient, determinant of risk. It is possible to be exposed but not vulnerable. However, to be 

vulnerable to a hazard, it is necessary to be exposed. 

 

Climate risk assessment is a systematic analytical process that uses appropriate methods & tools to 

identify, estimate, evaluate and illustrate the nature, extent and level of climate change induced risks 

in qualitative and/or quantitative terms to support decision-making. The purpose of risk assessment 

influences the choice of conceptual approaches, methodologies and data requirements. Risk 

assessment process includes collecting data on physical environment, historical events in the area, 

and modeled data for potential future events. Physical environment data include elevation models 

and location relative to the shoreline, river, or other water body. The assessment also includes 

locations of all critical support infrastructure (e.g., airports, ports, wastewater utilities) within the 

targeted geographic boundaries. Using the appropriate data, the climate risk assessment analyzes 

potential threats and evaluate existing conditions of vulnerability that could pose a potential threat 

to property, livelihoods, infrastructure and the environment on which people depend. 

Overview of the Climate Change Induced Multi-Risks Assessment (CLIMA) Tool 

The Climate Change Induced Multi-Risks Assessment (CLIMA) is a tool for integrated assessment of 

climate vulnerability, hazards and risk from local to national scales. CLIMA is designed to assess the 

impacts of both current and future climate-related hazards to identify at-risk population and specific 

geographic location due to climate change. However, as climate-related risk assessment approaches 

must be tailored to specific biophysical and social conditions, CLIMA particularly focuses on improving 

the current climate risk assessment at community level to provide a comprehensive basis for 

community-driven climate risk reduction planning. Nevertheless, CLIMA can assess climate risks at any 
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level if appropriate risk assessment framework is developed according to the main purpose of 

assessment. The selection and acquisition of reliable and relevant data (climate, socio-economic, 

environmental, etc.) is the most important component for an integrated climate vulnerability, hazards 

and risk assessment. CLIMA allows to compare the risk status of different communities or regions. 

 

In CLIMA, climate risk is a multiplication of four components (Climate Risk = Hazard Probability X 

Hazard Intensity X Exposure X Vulnerability). All the four components are considered independent but 

have equal importance (25% weightage for each component) and each component has similar scoring 

pattern like maximum component value is 3 and the minimum value is 1. Calculating composite index 

from indicators is the common technique of quantifying risk, vulnerability and hazards by the CLIMA 

tool. A composite index aggregates multiple individual indicators to capture complex realities (e.g., 

poverty) and practices (e.g., risk management) that may not be adequately represented by an 

indicator or by unstructured set of indicators. Index-based assessment is very useful when hazard-

specific damage functions are not available or easily transferable to a specific application context. 

There are two primary considerations before integrating the hazard, vulnerability and exposure 

indexes into a complete risk assessment by CLIMA. Firstly, indicators must be aggregated to a common 

spatial scale (e.g., Division, District, Upazila, Union, Village). Secondly, the values for all indicators must 

be standardized to a common range (e.g., an index from 3 to 1 to indicate high, moderate and low), 

so that when combined, hazard, vulnerability and exposure are equally represented. The maximum 

value is 3 and minimum values is 1 for each indicator. The assessment uses three scales; High (3 or 

more than 66%), Medium (2 or 33% to 66%) and Low (1 or less than 33%) for each indicator.  If the 

assessment uses more than one indicator, then the sum of the indicators value will be divided by 

number of indicators. 
 

 
 

CLIMA uses a combination of methods to collect primary data (e.g., household survey by using face-

to-face interview with structured questionnaire, focus group discussion, key informant interview, 

transect walk for direct observation). The primary data acquired could be supplemented with data 

obtained from secondary sources (such as reports, plans, official records, project proposals and 

reports, research papers and websites) in order to link information gap from primary sources. 

Observational data are very useful for learning about past and present changes, while model data can 



6 | P a g e  
 

be used for both learning about the past and also possible future climates. Geographical data on 

elevation and socioeconomic features may help characterize impacts in specific regions. 

 
Components of the Climate Change Induced Multi-Risk Assessment (CLIMA)  

COMPONENTS MAJOR TASKS 

Risk 

Assessment 

Framework 

Development 

• Define the objective, time frame, scope and scale of the assessment 

• Define the approach to be used (multi-hazard, multi-vulnerability, multi-risk) 

• Define stakeholders and the final users; 

• Develop the data collection, data management and data analysis guidelines 

• Identify availability of secondary data 

• Consider the limitation of the assessments 

Multi-hazard 

Analysis 

• Review the available data sources for multi-hazards and associated risks 

• Identify primary and secondary natural hazards that influence a given area 

• Identify average time between occurrences of a hazard event 

• Calculate the probability and magnitude of multiple hazards occurring together 

• Assess cumulative effects of multiple hazards 

Multi-

Exposure 

Analysis 

• Identify number, quality and monetary value of elements at risk (e.g. population, buildings) 

• Identify the characteristics of people, environment and infrastructure exposed to the hazard 

• Consider spatiotemporal dimensions for each element at risk (e.g. Night-/daytime population) to 

integrate different sectors and their interrelationships 

• Develop future scenarios of the elements potentially at risk or possible loss for the exposure. 

Multi-

Vulnerability 

Analysis 

• Identify factors for the characterization of the sensitivity & Adaptive Incapacity; 

• Calculate the sensitivity & Adaptive Incapacity considering multiples hazards of varying magnitude 

• Provide future scenarios of the vulnerability factors that should be considered  

• Provide a common scale of comparison for a suitable aggregation of the vulnerability factors. 

Multi-Risk 

Analysis 

• Identify the nature of risk and determine the level of risk 

• Consider the different data requirements for the variety of processes and elements at risk; 

• Identify the most suitable method: qualitative, semi-quantitative and quantitative approach 

Multi-Risk 

Scenario 

Development 

• assumptions about driving forces and key relationships 

• credible and simplified description of the future risks in comparison with business as usual 

• Identify a common scale of comparison 

Multi-Risk 

Evaluation 

• Describe or depict the appropriate risk scenario for the targeted areas 

• Assess people’s awareness, emotions and behavior with respect to hazards 

Reporting 

Multi-Risk 

Assessment 

• Draw a map based on the probability of multiple hazards and the corresponding loss. 

• Explain assumptions, uncertainty and limitations of the assessment in order to avoid misjudgment 

• Provide an easy-visualization of the outputs as a climate service for the risk management  

 

The quantitative data should be analyzed with descriptive statistics by using appropriate software. 

Qualitative methods can be used when the hazard information does not allow to express the 

probability of occurrence, or it is not possible to estimate the magnitude, and/or when the 

vulnerability cannot be expressed quantitatively. In addition, the qualitative data from focus group 

discussion, key informant interview, and transect walk for direct field observation should be narrated 

logically so that it can be used to triangulate or validate the quantitative data. 

 

CLIMA includes a mapping component to provide clear pictures of the geographical distribution or 

zoning of potential hazards, exposures, risks, vulnerabilities. A zone map divides the targeted area into 

homogenous zones defined according to soil types, climate, geography and means of production. Field 

work is required for collecting information in each defined zone. The classification of the zones should 

be made according to the magnitude level (high, medium and low) of risk, vulnerability, exposure, 

sensitivity, hazards. 
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Qualitative Tools that can be considered for involving communities in climate risk identification and assessment. 

Tools Role in Climate Risk Identification and Assessment 
Climate risk maps Identify areas at risk and vulnerable members of the community 

analyze available resources that can be exposed to climatic hazards 
Community history (time 
line) 

Identify the history of climatic hazards and disaster events that happened in the community 
Identify community vulnerability, resources and local coping mechanisms 

Hazard Venn diagram Identify and analyze magnitude and likelihood of the natural hazards in the locality 
Historical transect Identify the history of climatic hazards in the community 
Household composition Provides a breakdown of human capital, looking at the labor force, migration, education and 

dependency status of various socio-economic groups 
Local resource map Pinpoints main land types, livelihood activities on each land type and physical infrastructure 

such as roads, farming methods, irrigated areas, water points, markets, electricity, banks 
Focus group meetings Brings together community to discuss specific issues 
Matrix ranking Prioritizes climate risks, needs and options 
Problem analysis Analyses perceived livelihood problems, causes of problems, coping mechanisms, livelihood 

opportunities of women and men, and the impact of climate risks 
Ranking Analyses problems in order to rate community priorities or the significant problems faced by 

the community. 
Seasonal calendar Tracks seasonal changes, climate-related hazards, community events and other activities 

related to a specific month. 
Vulnerability context 
analysis 

Identify proportion of climate vulnerable households and reasons why they are vulnerable 

Wealth ranking identifies typical characteristics of wealth and well-being of groups in the community 

 

The scale of the climate risk assessment will be based on the geographic boundaries of the assets and 

projected climate risks. If the scale increases from small to larger geographic areas, the degree of 

physical detail will be reduced. Vulnerability zoning map identifies key vulnerable areas and their 

characteristics. Vulnerable areas generally have high sensitivity, and low adaptation capacity. The 

areas with high ecological value will have higher vulnerability than other areas. A vulnerability zone is 

an area influenced by similar climatic and geographic conditions and people share similar means of 

production, same patterns of food intake, access to same markets and living within the area. 
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Development of Climate Risk Index 

CLIMA integrates hazard assessment, exposure assessment, and vulnerability assessment to translate 

the risk concept into quantification of risk in a certain place at a certain point in time. The Climate Risk 

Index is a tool to assess climate induced risk considering exposure and vulnerability of the targeted 

Rural (e.g., village or Union) and Urban (e.g., City, Ward) community towards natural hazards from 

local to national scales. The Climate Risk Index incorporates both the sudden-onset of natural hazards 

(such as cyclones, storms, floods and tornados), and slow-onset of natural hazards (such as droughts, 

salinity and sea level rise). Risk equation provides an easy-to-understand framework for estimating 

the likely impact of climatic hazards on populations and assets. Risk equations are normally a 

multiplication (i.e., Risk= Hazard × Vulnerability × Exposure), so that if one component of equation is 

zero, then the risk become zero. The Climate Risk Index uses the latest IPCC equation for risk 

calculation, in which, Risk= Hazard × Vulnerability × Exposure. This risk equation basically provides 

information about the non-mitigated risk status.  

Non-Mitigated Risk= Hazard × Exposure × Vulnerability 

Non-Mitigated Risk = Hazard (Probability X Intensity) X Exposure X Vulnerability 

Non-Mitigated Risk= Physical risk (Exposure × Hazard) X Vulnerability 

Mitigated Risk = Exposure × Hazard × (Vulnerability − Capacity) 

 

Climate Risk = Hazard Probability (Frequency of Hazard) X Hazard Intensity (Magnitude of the Hazard) 

X Exposure (population, assets, natural resources and infrastructure that are exposed to the natural 

hazards in a specific area) X Vulnerability (Sensitivity + Adaptive Incapacity) 

 

Climate Risk Index = Hazard Probability Index X Hazard Intensity Index X Climate Vulnerability Index X 

Climate Exposure Index.  

 

Climate Risk Index (R) = P x I x {(S+A)/2} x E or R= H x E x V 

Where, 

Climate Hazard Index (H) = Hazard Probability Index (P) X Hazard Intensity Index (I) 

Climate Exposure Index (E) = (Population + Assets +Infrastructure + Natural environnement)/4 

Climate Vulnerability Index (V) = (Sensitivity + Adaptive Incapacity) / 2 

Climate Sensitivity Index (S) = (Physical + Social + Economic)/3 

Adaptive Incapacity Index (A) = (Physical + Social + Financial)/3 

 

The Maximum Score for any Index is 3 and the minimum index score is 1. 

 
Climate Risk Index = Probability of Hazard X Intensity of Hazard X Exposure X Vulnerability 

 

Climate Risk Index Maximum Score (Rmax) = P x I x E x V = (3 x 3 x 3 x 3) = 81  

Climate Risk Index Minimum Score (Rmin) = P x I x E x V = (1 x 1 x 1 x 1) = 1  

Low Climate Risk Starting Score = P x I x E x V = (1 x 1 x 1 x 1) = 1 

Medium Climate Risk Starting Score = P x I x E x V = (2 x 2 x 2 x 2) = 16 

High Climate Risk Starting Score = P x I x E x V = (3 x 3 x 1 x 3) or (3 x 1 x 3 x 3) = 27 

Very High Climate Risk Starting Score = P x I x E x V = (3 x 3 x 3 x 2) or (2 x 3 x 3 x 3) = 54 
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Probability 

& Intensity 

of Hazard 

(3 x 3=9) 

 

Likelihood 

Probability Intensity Climate Risk Index Score 

Almost 

certain 

Very High 9 18 27 36 45 54 63 72 81 

8 16 24 32 40 48 56 64 72 

likely High 7 14 21 28 35 42 49 56 63 

6 12  18 24 30 36 42 48 54 

Possible Medium 5 10 15 20 25 30 35 40 45 

4 8 12 16 20 24 28 32 36 

Unlikely Low 3 6 9 12 15 18 21 24 27 

2 4 6 8 10 12 14 16 18 

Rare Very Low 1 2 3 4 5 6 7 8 9 

  Very Low Low Medium High Very High 

 Exposure and Vulnerability (3 x 3=9) Consequence/Impact 

Very High Risk (54-81), High Risk (27-53), Medium Risk (16-26), Low Risk (1-15) 

Development of Climate Vulnerability Index 

According to the IPCC Fifth Assessment Report, vulnerability results from the interaction of two 

components; sensitivity and capacity (coping/adaptive). Vulnerability is linked to the intrinsic 

conditions (susceptibilities, fragilities, lack of capacities) of a society or ecosystem. Vulnerability refers 

to the susceptibility of exposed elements such as human beings, their livelihoods, and assets to suffer 

adverse effects when impacted by hazard events. All components in the system and all the people in 

a society may not be affected equally and may have different vulnerabilities. Vulnerability assessment 

helps to reduce the consequences of natural hazard risk by determining the most vulnerable areas to 

climate change. Vulnerable areas generally have high climate exposure, high sensitivity, and low 

adaptation capacity. To improve the accuracy of the risk assessment, vulnerability should be 

realistically and quantitatively represented. The information on the occurrence of hazards and the 

spatial distribution of exposed elements at risk are required to assess vulnerability. Assessing 

vulnerability require both climate and socio-economic scenarios.  

 

In CLIMA, vulnerability is multi-dimensional (physical, social, economic, environmental, institutional, 

and individual factors determine vulnerability), dynamic (vulnerability changes over time), scale-

dependent (vulnerability can be expressed at different scales from individual to country resolution) 

and site-specific (each geographical region or location might need its own approach). Vulnerability as 

‘pre-existing condition’ is suitable for sub-national risk and vulnerability assessments to assess both 

current and future risks. According to the IPCC Fifth Assessment Report, climate vulnerability index 

refers to “a metric characterizing the vulnerability of a system, which is typically derived by combining, 

with or without weighting, several indicators assumed to represent vulnerability”. Climate 

Vulnerability Index helps to identify and prioritize vulnerable regions, sectors or population groups, 

raise awareness and can be part of a monitoring strategy. Previously the characteristics of vulnerability 

are expressed by indicators (exposure, sensitivity and adaptive capacity). Considering exposure may 

vary across temporal and spatial scales, the climate vulnerability index of CLIMA has not included 

climatic exposure as a part of the vulnerability assessment, rather considered as an independent 

component of climate risk assessment. Because people’s exposure to present climate patterns may 

not be the same in the future climate patterns. 
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By CLIMA tool, vulnerability can be assessed as static if it is used in the assessment of current risks, 

and as dynamic if it is used in future risk assessment using pre-existing condition. Climate vulnerability 

index can be developed by determining the sensitivity of the targeted system due to projected hazard 

impacts, as well as the capacity of the system to cope and adapt. Building a vulnerability index requires 

the selection of meaningful variables as well as a method to aggregate these data into a single index. 

The vulnerability indices cannot provide objective values or absolute vulnerabilities. In CLIMA, the 

development of climate sensitivity index and adaptive incapacity index is prerequisite for developing 

climate vulnerability index.  

Development of Macro (Sub-National or National) Level Climate Vulnerability Index 

The choice of scale defines the scope of the vulnerability assessment. Vulnerability of features at a 

higher level (e.g., physical vulnerability of buildings of a city) is representative of typical vulnerabilities 

of features at a lower level (e.g., physical vulnerability of a single building) and provides a realistic 

generalization about vulnerability at a lower structural level. However, vulnerability of features at a 

higher level (e.g., social vulnerability of a community) is not representative of vulnerability at lower 

level (e.g., social vulnerability of an individual). Local or small-scale analysis usually considers 

vulnerability of elements at the household level, while large scale analysis considers vulnerability of 

elements at numerous levels of structure (region, town, community, household, and individual) 

independently. However, consideration of all the levels possible for large scale analyses is rarely 

feasible. A larger scale vulnerability analysis considers a larger geographic area than a smaller scale 

(house-specific) analysis, but is not necessarily more detailed.  

 

Macro Level Climate Vulnerability Index = (Sensitivity + Adaptive Incapacity) / 2 

 

VM = (S+A)/2  

Where,  

VM = Macro Level Climate Vulnerability Index 

S= Sensitivity  

A= Adaptive Incapacity 

 

Considering Sensitivity (S) as the degree to which a system is affected and Adaptive Incapacity (A) as 

the defenselessness or incapacity to cope with the consequences of climatic hazards, the Macro (Sub-

National or National) Level Climate Vulnerability Index can be calculated as, 

 

Macro Level Climate Vulnerability Index (VM) = [{(S1+S2+...+Sn)/Ns} + {A1+A2+…+An)/Na}]/2 

 

Where, 

VM = Macro Level Climate Vulnerability Index 

S1 = Sensitivity indicator 1 

Ns = Total Number of Sensitivity Indicators 

A1 = Adaptive Incapacity indicator 1 

Na = Total Number of Indicators for Adaptive Incapacity 
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Development of Micro (Local) Level Climate Vulnerability Index 

Local analysis considering multiple micro levels (e.g., households and individuals) generate more 

detailed vulnerability information than large scale analysis. Local vulnerability is highly dependent 

upon local conditions, such as spatial, socio-economic, demographic, cultural and institutional 

contexts. Micro or local level climate vulnerability index can be chosen If the purpose of an assessment 

is to choose appropriate adaptation measures at household or community level. Since the social 

vulnerability of a community is not representative of the social vulnerability of a household, the micro 

level climate vulnerability index should collect data from the household level. Micro (Local) level 

climate vulnerability index focuses on household sensitivity indicators (Health, Food, Energy and 

Water) and lack of adaptive capability of the household (Socio-economic profile, livelihood strategies, 

and social networks). 

 

Micro Level Climate Vulnerability Index (Vm) = {Physical vulnerability (PV) + Social vulnerability (SV) 

+ Economic vulnerability (EV)} / 3 

 

Vm = (PV+SV+EV)/3   

Vm = [{(PV1+PV2+...+PVn)/Npv} + {(SV1+SV2+...+SVn)/Nsv} + {(EV1+EV2+...+EVn)/Nev}] / 3 

Where, 

Vm = Micro Level Climate Vulnerability Index 

PV1 = Physical vulnerability indicator 1 

Npv = Total Number of Physical vulnerability Indicators 

SV1= Social vulnerability indicator 1 

Nsv= Total Number of Social vulnerability Indicators 

EV1= Economic vulnerability indicator 1 

Nev= Total Number of economic vulnerability Indicators 

 

Physical vulnerability is the conditions of physical assets (built-up areas, infrastructure, probability of 

malfunctioning of the infrastructure and natural environment) that can be affected due to the 

occurrence of a natural hazard. 

 

Physical Vulnerability Index (PV) = [{(Sb+Sn)/2} +{Ab+An)/2}]/2  

Where, 

Sb = Sensitivity of built-environment 

Sn = Sensitivity of natural environment 

Ab = Adaptive Incapacity of built-environment 

An = Adaptive Incapacity of natural environment 

 

Social vulnerability is the situations of human welfare (social integration, habitat characteristics, 

population density, livelihood, mental and physical health) in the social context, both at household 

and community level that can be affected by natural hazards. Social vulnerability is a function of 

occurrences in natural and human systems affected by external drivers (e.g. climate change, economic 

factors etc.) and internal drivers in the system (e.g. a person´s or system´s adaptive capacity). Socio-

economic vulnerability indicators refer to factors for human welfare and the productive capacity of 
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the society in relation to the malfunctioning of the infrastructure. A person´s risk perception, (e.g. 

awareness of cyclone preparedness) can be important factors in determining vulnerability or 

resilience but such type of data cannot be seen in census data. Community level is defined as the 

geographic entity within which people share similar type of staple food (i.e. rice), similar weather 

pattern, same type of climate and have the same access to markets. Household level data helps to 

identify groups of people in a community who are vulnerable to the similar types of climatic hazards 

(such as heat waves, flooding and landslides/erosion). 

 

Social Vulnerability Index (SV) = [{(Sh+Sc)/2} +{(Ah+Ac)/2}]/2 

Where, 

Sh = Sensitivity at household level 

Sc = Sensitivity at community level 

Ah = Adaptive Incapacity at household level 

Ac = Adaptive Incapacity at community level 

 

Economic vulnerability focuses on the statuses of productive capacity, unemployment and low-

income conditions. 

 

Economic vulnerability Index (EV) = [{(She+Sle)/2} +{(Ahf+Acf)/2}]/2 

Where, 

She = Sensitivity of household economy 

Sle = Sensitivity of local economy 

Ahf = Lack of Financial Capacity at household level 

Acf = Lack of Financial Capacity at community level 

Development of Climate Sensitivity Index 

Sensitivity is defined as the degree to which exposed elements (human systems and natural resources) 

will be affected by their exposure to the climate related hazards, either adversely or beneficially.  

 

Macro Level Climate Sensitivity Index (SM)= (S1+S2+...+Sn)/Ns 

S1 = Sensitivity indicator 1 

Ns = Total number of sensitivity indicators 

 

Micro Level Climate Sensitivity Index (Sm) = (Physical Sensitivity + Social Sensitivity + Economic 

Sensitivity)/3 

 

Micro Level Climate Sensitivity Index (Sm) = {(Sb+Sn)/2+(Sh+Sc)/2+(She+Sle)/2}/3} 

Where, 

Sb = Sensitivity of built-environment = (Sb1+Sb2+...+Sbn)/Nsb 

Sn = Sensitivity of natural environment 

Sh = Sensitivity at household level 

Sc = Sensitivity at community level 

She = Sensitivity of household economy 

Sle = Sensitivity of local economy 
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Examples of Sensitivity Indicators 

Indicators of Physical Sensitivity level of sensitivity (High-3, moderate/medium-2 and low/less-1) 

Quality of the Household Structure 
Highly Sensitive HH (Mud floor, bamboo wall, leaf roof) 
Moderately Sensitive HH (brick/mud floor, tin/brick wall, tin roof) 
Less Sensitive HH (Brick floor, brick wall, concrete roof) 

Damage of the Household during the 
last hazard 

Highly Sensitive HH (House fully damaged during last hazard) 
Moderately Sensitive HH (House partly damaged during last hazard) 
Less Sensitive HH (Negligible damage during last hazard) 

Status of access to shelter home 
Highly Sensitive HH (Shelter home is more than one kilometer far from HH) 
Moderately Sensitive HH (Shelter home is within 0.5 to 1 kilometer from HH) 
Less Sensitive HH (Shelter home is within less than 500 meters from HH) 

Access to safe water 
Highly Sensitive HH (Safe water source is more than one Km far from the HH) 
Moderately Sensitive HH (Safe water source is 0.5-1Km far from the HH) 
Less Sensitive HH (Safe water source is less than 0.5 km far from the HH) 

Access to Sanitary latrine 
Highly Sensitive HH (HH has no latrine/use open field) 
Moderately Sensitive HH (HH use unsafe/open latrine) 
Less Sensitive HH (HH use sanitary latrine) 

Access to Health service after disaster 
Highly Sensitive HH (HH has no access to health service) 
Moderately Sensitive HH (HH has access to insufficient health services) 
Less Sensitive HH (HH has access to all necessary health services) 

Status of necessary clothes for climate 
protection 

Highly Sensitive HH (HH lacks necessary summer and winter clothes) 
Moderately Sensitive HH (HH has substandard summer and winter clothes) 
Less Sensitive HH (HH has necessary summer and winter clothes) 

Access to minimum food intake 
Highly Sensitive HH (HH members have food for 21 days per month) 
Moderately Sensitive HH (HH members have food for 25 days per month) 
Less Sensitive HH (HH members have food for every day per month) 

Annual changes in HH food intake 
Highly Sensitive HH (HH members intake less food than the last year) 
Moderately Sensitive HH (HH food intake remains unchanged like last year) 
Less Sensitive HH (HH members intake more food than the last year) 

Livestock safety during the last hazard 
Highly Sensitive HH (>1 livestock had to shift in secure shelter) 
Moderately Sensitive HH (1 livestock had to shift in secure shelter) 
Less Sensitive HH (shifting livestock in secure shelter was not needed) 

Dependency of the family member Highly Sensitive HH (Household has more than 1 disable members) 
Moderately Sensitive HH (Household has 1 disable member) 
Less Sensitive HH (Household has no disable members) 

Indicators of Social Sensitivity level of sensitivity (High-3, moderate/medium-2 and low/less-1) 

Possibility of getting neighbor’s support 
Highly Sensitive HH (Neighbor never helps) 
Moderately Sensitive HH (Neighbor helps during hazard/disaster period) 
Less Sensitive HH (Neighbors always help) 

Access to Government social safety net 
services 

Highly Sensitive HH (HH is entitled but do not get) 
Moderately Sensitive HH (HH receive irregular & insufficient services) 
Less Sensitive HH (HH is not entitled to get social safety net services) 

Access to information about climate 
change, climatic risk, early warning 

Highly Sensitive HH (HH do not get any information) 
Moderately Sensitive HH (HH get inadequate information) 
Less Sensitive HH (HH get sufficient information) 

Indicators of Economic Sensitivity level of sensitivity (High-3, moderate/medium-2 and low/less-1) 

Status of HH income to support 
livelihood 

Highly Sensitive HH (HH monthly income is lower than monthly expenditure) 
Moderately Sensitive HH (HH monthly income is same to monthly expenditure) 
Less Sensitive HH (HH monthly income is higher than monthly expenditure) 

Status of child labor to support 
livelihood 

Highly Sensitive HH (HH has to depend on children income) 
Moderately Sensitive HH (HH sometimes depend on children income) 
Less Sensitive HH (HH does not depend on children income) 

Monthly income security of the HH 
Highly Sensitive HH (No HH member has stable work with fixed income) 
Moderately Sensitive HH (1 HH member has stable work with fixed income) 
Less Sensitive HH (At least 2 HH members has stable work with fixed income) 

Status of Climate sensitive income 
sources  

Highly Sensitive HH (> 41% HH income depends on agriculture) 
Moderately Sensitive HH (10%-40% HH income depends on agriculture) 
Less Sensitive HH (<10% HH income depends on agriculture) 

Status of loan 
Highly Indebted HH (HH loan amount is 51%-100% of annual HH income) 
Moderately Indebted HH (HH loan amount is 11%-50% of annual HH income) 
Less Indebted HH (HH loan amount is less than 10% of annual HH income) 

Location of saving 
Highly Sensitive HH (HH keeps their savings in own house) 
Moderately Sensitive HH (HH keeps their savings in local NGO/saving groups) 
Less Sensitive HH (HH keeps their savings in the bank) 
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Development of Adaptive Incapacity Index 

Adaptive capacity or resilience exists at different scales (household, community, region and nation) 

and is fundamentally dependent on access to resources. The ‘Adaptive Incapacity’ is the inability of a 

community, household or system to resist negative outcome from a risk or hazard and recover from 

adverse effect of actual or potential natural hazards. 

 

Macro Level Adaptive Incapacity Index (AM) = (A1 + A2 + …+An)/Na 

Where, 

A1 = Adaptive Incapacity indicator 1 

Nl = Total Number of Indicators for Adaptive Incapacity 

 

Micro Level Adaptive Incapacity Index (Am) = (Physical Adaptive Incapacity + Social Adaptive Incapacity 

+ Financial Adaptive Incapacity)/3 

Micro Level Adaptive Incapacity Index (Am) = {(Ab+An)/2+(Ah+Ac)/2+(Ahf+Acf)/2}/3} 

Where, 

Ab = Adaptive Incapacity of built-environment 

An = Adaptive Incapacity of natural environment 

Ah = Adaptive Incapacity at household level 

Ac = Adaptive Incapacity at community level 

Ahf = Financial Incapacity at household level 

Acf = Financial Incapacity at community level 

 

Examples of Adaptive Incapacity Indicators 

Adaptive Incapacity Indicators Level of Adaptive Incapacity (High-3, moderate/medium-2 and low/less-1) 

Use of climate change related 
information 

High Adaptive Incapacity (HH never use any climate change information) 
Moderate Adaptive Incapacity (HH sometimes use climate change information) 
Low Adaptive Incapacity (HH properly use climate change information) 

General education 
High Adaptive Incapacity (None of the HH members finished primary school) 
Moderate Adaptive Incapacity (None of the HH members finished high school) 
Low Adaptive Incapacity (At least one HH member finished high school) 

Vocational training 
High Adaptive Incapacity (HH members do not have any vocational training) 
Moderate Adaptive Incapacity (One HH member has vocational training) 
Low Adaptive Incapacity (Two HH member have vocational training) 

Access to livelihood & IGA training  
High Adaptive Incapacity (HH have no access training) 
Moderate Adaptive Incapacity (HH has access to NGO provided training) 
Low Adaptive Incapacity (HH has access to both GO & NGO provided training) 

Status of land assets of the HH 

High Adaptive Incapacity (Family live others house/have no homestead land) 
Moderate Adaptive Incapacity (HH has less than 10 decimal homestead land) 
Low Adaptive Incapacity (HH has more than 10 decimal homestead land) 
High Adaptive Incapacity (cultivate others land)/have no cultivable land) 
Moderate Adaptive Incapacity (HH has less than 20 decimal cultivable land) 
Low Adaptive Incapacity (HH has more than 20 decimal cultivable land) 

Family members support to HH as a 
migrant worker 

High Adaptive Incapacity (No migrant worker/migrant worker does not help) 
Moderate Adaptive Incapacity (migrant worker sometimes helps the family) 
Low Adaptive Incapacity (migrant worker always financially helps the family) 

Access to Insurance 
High Adaptive Incapacity (No insurance) 
Moderate Adaptive Incapacity (Only 1/2 properties have insurance) 
Low Adaptive Incapacity (Property and life covered) 

Participation in climate change 
activities  

High Adaptive Incapacity (HH members have never attended any meeting) 
Moderate Adaptive Incapacity (HH members have attended few meeting) 
Low Adaptive Incapacity (HH members attended most of the meetings) 

HH access to loans or credits 
High Adaptive Incapacity (HH has no access to loans or credits) 
Moderate Adaptive Incapacity (HH has access to only NGO loans/credits) 
Low Adaptive Incapacity (HH has access to GO, NGO & Bank loans/credits) 
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Development of Climate Exposure Index  

Exposure represents the presence of ‘Elements at Risk’ such as people, assets (e.g. houses, buildings), 

infrastructures (e.g. roads) and natural environment (e.g. land, water) that could be adversely affected 

at a specific geographical location due to projected climatic hazards over a certain period of time. 

Exposure also means the lack of protection against possible risks in the examined area/sector. 

Elements at risk or Exposed elements are all objects, population, livestock, buildings, infrastructure, 

environmental features, public services and economic activities that may be adversely affected by 

hazardous phenomena, in a particular area, either directly or indirectly. 

 

The exposure component should be considered independently of vulnerability. The separation of 

exposure from vulnerability helps decision makers prioritize actions that can either reduce exposure 

to a hazard, or else reduce vulnerability through measures that address sensitivity and adaptive 

capacity. Although vulnerability increases the adverse effects on the exposed elements, it is the hazard 

that determines the vulnerability of the exposed elements. People, livelihoods, environment and 

infrastructure can be counted as exposed elements if they are located in potentially hazard prone 

areas. Exposure can be assessed based on an inventory of elements located within an area in which 

hazards or adverse effects of climate change may be expected to occur. Exposure is often assessed 

using spatial data of population and infrastructural objects’ location in a zone potentially affected by 

a hazard. High resolution satellite or aerial imagery provides an important source for mapping exposed 

elements, and can keep track of land use changes. Exposure is defined by maps and could be assessed 

by proxy indicators for focused hazards, such as inundation due to flooding, saline water intrusion due 

to storm surge.  

 

Climate Exposure Index consists of household parameters linked with natural disaster and climate 

variability. The maximum score of the climate exposure index is 3 and the minimum is 1. 

 

Climate Exposure Index (E) = (population at risk + assets at risk +infrastructure at risk + natural 

environment at risk)/4 

Climate Exposure Index (E) = (P+A+I+N)/4 

 

Climate Exposure Index (E) = (element 1 at risk+ element 2 at risk+…+ element n at risk) / total 

elements at risk (Ne);  

Climate Exposure Index (E) = (E1+E2+…+En)/Ne 

 

Examples of Exposure Indicators 

Exposure Indicators level of Exposure (High-3, moderate/medium-2 and low/less-1) 

Exposure of HH Assets 
Highly Exposed HH (All lands are in the area where the HH is) 
Moderately Exposed HH (Most lands are in the area where the HH is) 
Less Exposed HH (Most lands are not in the area where the HH is) 

Exposure of HH income sources 
Highly Exposed HH (Sources of livelihood is fully climate sensitive) 
Moderately Exposed HH (Part of the livelihood is climate sensitive) 
Less Exposed HH (Livelihood is not climate sensitive) 

Exposure of dwelling places  
Highly Exposed HH (HH could be fully damaged) 
Moderately Exposed HH (HH could be Partly damaged) 
Less Exposed HH (HH might not be damaged) 

Exposure of Infrastructures  
Highly Exposed HH (road, bridges & culvert could be fully damaged) 
Moderately Exposed HH (road, bridges & culvert could be Partly damaged) 
Less Exposed HH (road, bridges & culvert might not be damaged) 
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Development of Climate Hazard Index 

The terms hazard and risk are often mixed, because hazard assessment is always done from an 

anthropocentric viewpoint to identify hazard consequences for society. Climate change risk of a 

vulnerable system depends on their exposure to hazards. Changes in the climate system contribute to 

hazards. Changes in probability (frequency) or intensity (magnitude) of a natural hazard shape the 

exposure and vulnerability of people. Rapid onset of climate change may increase the frequency 

and/or severity of natural hazards such as intense storms, heavy rainfall, long drought periods. Climate 

change also may cause long term slow onset change such as changes in mean average, maximum and 

minimum temperatures, and changes in precipitation amount, onset, duration, and geographic 

distribution. The impact of a hazard depends on its characteristics and level of damage. The intensity 

or magnitude of hazard for a particular area can be identified through analysis of historical data of 

hazards. 

 

Natural hazards are threatening events, capable of producing damage to the physical and social space 

where they take place not only at the moment of their occurrence, but on a long-term basis due to 

their associated consequences. When these consequences have a major impact on society and/or 

infrastructure, they become natural disasters. The actual impact of the hazardous event will only 

accumulate to the extent that the system’s absorptive capacity allows it to do (the ability to absorb 

negative impacts from the hazard or disaster). The impact of the hazard can be reduced by increasing 

system resilience. The resilience of a system (regardless a natural or social system) is determined by 

its in-built ability to act flexible and respond during a crisis.  

 

Natural hazards take place in a certain place and during a specific time, but their occurrence is not 

instantaneous. Time is always involved in the development of natural hazards. The basic 

characteristics of natural hazards comprise space, time, magnitude and frequency. Time of occurrence 

refers to the onset time of hazard occurrence. Duration refers to the time span or persistence of a 

hazardous event. Magnitude refers to the strength or force of the hazard event. It is used to quantify 

the energy released by a natural hazard. Frequency can be defined as how often a given magnitude of 

natural hazard occurs in the long-run. It also can be expressed as a recurrence interval or return period 

- the average length of time between hazards of a given magnitude. The areal extent of the damage 

zone represents the space influenced by a hazard event. The goal of hazard assessment is to 

understand the probability of a particular threat that may occurs within a given period of time.  

 

Hazard Assessment is the analysis of the physical aspects of the phenomena through the collection of 

historic records to provide the estimation of the temporal and spatial probability of occurrence and 

the magnitude of the hazardous event. The hazard assessment integrates historical data and future 

conditions from the climate models to develop hazard models. The hazard events occurred in the past 

represent an important key to understand and predict the future spatial occurrence of such hazards. 

When assessing the intensity and frequency of multiple hazards, it is important to consider the 

interactions between hazards and the triggering factors such as intensive rainfall, deforestation, 

magnitude of earthquakes, volcano eruption, etc. Hazard identification is used to identify which kinds 

of natural hazards influence which area at what scale and in what frequency and magnitude. There is 

a need for integrating the local context in hazard identification and hazard interaction analysis. 

 



17 | P a g e  
 

Hazard assessment aims to support risk management activities. This contrasts with early warning 

systems, which aim to issue warnings over periods of minutes to days to facilitate emergency response 

actions. The objective of the hazard assessment is to understand where the hazard could occur and 

identify probable characteristics. The concepts of magnitude and frequency are essential for the 

assessment of natural hazards. Hazard Intensity is the spatial distribution of damaging effects. Hazard 

Probability is expected temporal (for example, annual) occurrence of hazard for a specific area. To be 

capable of causing loss of life or damage, the hazard must be of a certain intensity or magnitude. The 

more energy released by the hazard, the more damaging potential it has. Magnitude is related to the 

amount of energy released during the hazardous event, or refers to the size of the hazard. 

 

Climate Hazard Index (H) = Hazard Probability Index (P) X Hazard Intensity Index (I) 

 

Hazard Probability Index (P) = (Frequency of Hazard 1+ Frequency of Hazard 2+ Frequency of Hazard 

n)/ Total hazard types (Nh);  

 

Hazard Probability Index (P) = (fh1+fh2+...+fhn)/Nh 

 

The probability of hazard is restricted to a specified period of time; usually a year. The annual probability 

is the likelihood that an event will happen in the next year. Frequency is the (temporal) probability that a 

hazardous event with a given magnitude occurs in a certain area in a given period of time (years, decades, 

centuries etc.). Frequency is the number of occurrences within a certain period of time. On the basis of 

the probability of occurrence (frequency), hazards can be defined as the slow onset events (e.g., 

increase in mean temperature or decrease in rainfall) and the sudden onset events (e.g., floods, 

heatwaves or landslides). Slow onset hazards occur over months or years (such as drought), and 

sudden onset hazards (hurricanes, floods, or storm surges) occur over shorter time intervals, such as 

hours, days or weeks.  

 

Hazard Intensity Index (I) = (Magnitude of the Hazard 1+...+ Magnitude of the Hazard n) / Total hazard 

types (Nh) 

Hazard Intensity (I) = (mh1+mh2+...+mhn)/Nh 

 

The maximum score is 3 and the minimum score is 1 for all equations.  

 

The intensity (magnitude of damage) refers to the damage-generating attribute of a hazard. Intensity 

scales are important and informative for decision-makers as the scales give them ideas about the 

magnitude of damage due to hazard at a glance. Based on the spatial impact and intensity of the 

damages, natural hazards can be categorized as major natural hazards which are known for their 

greater impact (such as earthquake, drought, flood, tornado, and cyclone) and minor natural hazards 

whose impacts are localized and intensity of the damages is relatively less (such as landslide, riverbank 

erosion).  

 

The first step for hazard assessment is the identification of hazards characteristics (type, spatial 

occurrence, frequency, intensity, duration and magnitude) through analysis of historical data. It is 

possible to identify areas where a hazard is more likely to occur than in other areas. For example, 

earthquakes happen near fault zones, floods on floodplains, landslides on slopes.  
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Spatial occurrence related to hazards refers to the location of the area affected by a certain hazard 

type, (characteristics of hazard zone), the presence of triggering factors and the dimension of the 

affected area. Using hazard information, land area can be classified according to an assigned hazard 

level (ranging from low through medium to high). The location will determine exposure and the 

likelihood of climate hazard occurrence and severity. The duration of a hazardous event refers to the 

time span in which such event takes place. To quantify the duration, the starting and the ending points 

have to be defined. 

 

Characteristics of Common Climatic Hazards 

Hazard Type Description Timing of Hazard 

Occurrence 

Affected Area 

Floods Overflow of a huge quantity of water that submerges land due to heavy 

rainfall or snow melting 

Rapid Onset (Few 

hours to several days) 

Few km2 to several 

thousand km2  

Slow riverine   

flood 

Slow overflow of water from the river onto the adjacent floodplain due to 

heavy rainfall, snow melting or high tides 

Rapid Onset (2–7 

days) 

several thousand km2 

Fast riverine 

flood 

overflow of water from the river onto the adjacent floodplain due to 

rapid increase in volume of water within a river 

Rapid Onset (Few 

hours to several days) 

several thousand km2 

Flash flood A rapid and extreme flow of high water into a normally dry mountainous 

terrain or land surface due to extreme precipitation 

Rapid Onset (Few 

hours) 

Several km2 

Coastal flood Submergence of coastal land surface due to storm surges induced by 

tropical cyclones, tidal waves and tsunamis 

Rapid Onset (Few 

hours to several days) 

Few km2 to several 

hundred km2       

Pluvial (Urban) 

flood 

Submergence of flat and low-lying urban areas due to heavy rainfall & 

poor water absorption capacity of the land surface. 

Rapid Onset (Few 

hours to several days) 

Few km2 to 100 km2       

Alluvial flood Submergence of gently sloping, fan-shaped landform) surface by high-

velocity flows due to sustained periods of rainfall or snow-melt 

Rapid Onset (Few 

hours to several days) 

Few km2 to several 

hundred km2       

Heavy rainfall Rainfall of 60 mm/day to 500 mm/day Rapid Onset (2–3 

days) 

Few km2 to several 

hundred km2       

Cloudburst A cloudburst is an extreme rainfall for a very short period of time due to 

accumulation of clouds in a small area.  

Rapid Onset (few 

minutes) 

Few to several km 

Drought Extended period of deficiency in water supply due to low annual average 

precipitation or deficiency of precipitation from normal rainfall. 

Slow Onset (occur 

over months/years) 

Few hundred km2 to 

several thousand km2 

Storm surge Storm surge is the increase in water surface height above normal tide in 

coastal areas due to strong wind driven wave motion over a long stretch 

of open water. It temporarily increases in coastal sea levels 4–10 m. 

Rapid Onset 

(1-7 days) 

Few to several km 

Tropical cyclone 

(hurricane, 

typhoon) 

A cyclone is closed, circular spiraling wind rotating in the same direction 

as the Earth due to the changes in sea water temperature, wind speed, 
humidity and rainfall. It is associated with extreme waves, strong winds 

and heavy rainfall. 

Rapid Onset 

(2–5 days) 

 

Few km to several 

thousand km2 

Tornado  A tornado is a fiercely rotating column of air that is in contact with surface 

of the earth and cloud with high wind speed. 

Rapid Onset Few km2 

Thunderstorm & 

Lightening 

Storm with lighting and thunder Rapid Onset 

(6–12 hours) 

Few km2 

Gusty/Strong 

winds 

Wind blowing at very high speed due to meteorological variations, tropical 

cyclone and strong monsoon conditions 

Rapid Onset 

(1-5 days) 

Several km2 

Extreme Heat 

Waves 

Prolonged period of excessive hot weather due to increasing air and water 

temperatures. Daily maximum temperature exceeds the average 

maximum temperature by 5○C for more than five consecutive days 

3–5 days Several hundred km2 

Extreme Cold 

Waves 

Rapid fall in temperature within 24 hours 3–5 days Several hundred km2 

Riverbank 

erosion 

sub-aerial weakening and weathering, soil erosion, fluvial erosion, and 

mass failure of convex land slope due to heavy rainfall and strong 

monsoon wind 

Slow Onset (occur 

over months/years) 

Few to 100 km 

Sea Level Rise glacier mass loss due to higher temperatures Slow Onset (occur 

over months/years) 

Few km to several 

thousand km2 

Landslides  Sliding of earth surface at mountainous terrain due to heavy rainfall and 

earthquake   

Rapid Onset (1–2 

days) 

Few km2 to 100 km2       

Hail storms Hailstorms are storms (disturbed state of the atmosphere) that produce 

hailstones due to the changes in precipitation and wind pattern.  
Rapid Onset 

(6–12 hours) 

Few km2 to 100 km2       

saltwater 

intrusion 

Encroachment of saline water due to sea level rises, cyclone, high tides. Slow Onset (occur over 

months or years) 

Few km to several 

thousand km2 
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Hazard is expressed as a probability; the likelihood that something may happen in the future. The 

terminology for likelihood statements generally follows the conventions used in the IPCC assessments, 

i.e., for the assessed likelihood of an outcome or result (Very Likely: > 90%, Likely: > 66%, More Likely 

Than Not > 50%). 

 

Examples of Hazard Indicators 

Type of 
hazards 

Frequency (probability of occurrence) Indicators 
 (High-3, moderate/medium-2 and low/less-1) 

Intensity (magnitude of damage) Indicators 
(High-3, moderate/medium-2 and low/less-1) 

Flood 

Highly Frequent (Once in every 2 years) 

Moderately Frequent (Once in every 3-9 years) 

Less Frequent (Once in every 10 years or more) 

High Intensity (Water level above 2 feet)  

Medium Intensity (Water level 1-2 feet) 

Low Intensity (Water level under 1 foot) 

High Intensity (Water stays more than 3 days)  

Medium Intensity (Water stays for 1-3 days) 

Low Intensity (Water stays for less than 1 day) 

Cyclone 

Highly Frequent (Once in every 2 years) 

Moderately Frequent (Once in every 3-9 years) 

Less Frequent (Once in every 10 years or more) 

High Intensity (more than 20% of HH damaged)  

Medium Intensity (10% to 20% HH damaged) 

Low Intensity (less than 10% HH damaged) 

High Intensity (> 20% of HH trees damaged)  

Medium Intensity (10%-20% HH trees damaged) 

Low Intensity (<10% HH trees damaged) 

River 

erosion 

Highly Frequent (Once in every 2 years) 

Moderately Frequent (Once in every 3-9 years) 

Less Frequent (Once in every 10 years or more) 

High Intensity (more than 20% HH land eroded)  

Medium Intensity (10% to 20% HH land eroded) 

Low Intensity (less than 10% HH land eroded) 

Tornado 

Highly Frequent (Once in every 2 years) 

Moderately Frequent (Once in every 3-9 years) 

Less Frequent (Once in every 10 years or more) 

High Intensity (more than 20% of HH damaged)  

Medium Intensity (10% to 20% HH damaged) 

Low Intensity (less than 10% HH damaged) 

High Intensity (> 20% of HH trees damaged)  

Medium Intensity (10%-20% HH trees damaged) 

Low Intensity (<10% HH trees damaged) 

Tidal Surge 

 

Highly Frequent (Once in every 2 years) 

Moderately Frequent (Once in every 3-9 years) 

Less Frequent (Once in every 10 years or more) 

High Intensity (> 20% HH land waterlogged)  

Medium Intensity (10-20% HH land waterlogged) 

Low Intensity (<10% HH land waterlogged) 

High Intensity (>21 days HH land waterlogged) 

Medium Intensity (7-21 days HH land waterlogged) 

Low Intensity (<7 days HH land waterlogged) 

Drought 

Highly Frequent (Once in every 2 years) 

Moderately Frequent (Once in every 3-9 years) 

Less Frequent (Once in every 10 years or more) 

High Intensity (>20% of HH crops damaged)  

Medium Intensity (10%-20% HH crops damaged) 

Low Intensity (less than 10% HH crops damaged) 

Salinity 

Intrusion 

Highly Frequent (Once in every 2 years) 

Moderately Frequent (Once in every 3-9 years) 

Less Frequent (Once in every 10 years or more) 

High Intensity (>20% of HH crops damaged)  

Medium Intensity (10%-20% HH crops damaged) 

Low Intensity (less than 10% HH crops damaged) 

High Intensity (HH has not cultivated any crops)  

Medium Intensity (HH has cultivated most crops) 

Low Intensity (HH has cultivated a few crops) 

Extreme or 

Untimely 

Rainfall 

Highly Frequent (Once in every 2 years) 

Moderately Frequent (Once in every 3-9 years) 

Less Frequent (Once in every 10 years or more) 

High Intensity (>20% of HH crops damaged)  

Medium Intensity (10%-20% HH crops damaged) 

Low Intensity (less than 10% HH crops damaged) 

Lightning 

Highly Frequent (Once in every year) 

Moderately Frequent (Once in every 2 years) 

Less Frequent (Once in every 3 years or more) 

High Intensity (Losses of HH structure & members)  

Medium Intensity (HH losses livestock and trees) 

Low Intensity (No HH losses) 

 

Flooding at unpredicted scale and extreme frequency causes damage to life, livelihoods and the 

environment. The amount of flooding depends on the amount of precipitation in the river catchment 

area, terrain, soil characteristics, and land around the river system. Floods with the short notice, large 

depths, and high velocities are dangerous compared to slow shallow floods. Flooding with a water 

depth of about 0.3–1 m is considered as shallow flooding. Areas of flooding can be identified by 
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analyzing historical data, topographic maps, field enquiries, aerial photographs, and satellite images. 

Floodplains are neither static nor stable as river may change its course from time to time. Due to 

their continuously changing nature, floodplains need to be investigated thoroughly. The dynamics of 

riverine flooding vary with topography of the area. 

 

Storm Surges are generally associated with tropical storm or mid-latitude storm. Storm surges are 

characterized by several variables (wave height/energy, wind speed/direction, atmospheric 

pressure, wave direction, storm duration, beach state, water level), which are very difficult to define 

and to predict. A very important parameter for measuring the effects of coastal flooding and coastal 

erosion is “wave run up” defined as the maximum inland penetration of water caused by waves 

breaking on the coast. Warmer ocean water is likely to intensify cyclone activity and heighten storm 

surges. 

Conclusions 

Climate risk assessments help in identifying or mapping areas that have been, or can be, most affected 

by the adverse impacts of climate change. Identification of climate hotspots, serves as an input for 

adaptation planning at local, national or regional scales. Climate risk maps should be produced as the 

key communication tool. Appropriate indicators are key tools for measuring climate risk components. 

Multi-hazard zoning map identifies the vulnerable areas for multiple hazards considering their threat 

levels, which helps authorities to make decisions regarding hazard mitigation and preparedness. 

Natural hazard and climate change considerations should be seen as a lens through which all of the 

plan’s goals, policies and implementation actions should be viewed.  

 

Risk assessment should be the starting point for managing and eventually reducing future climatic 

risks because climate change is expected to magnify existing risk levels. It also helps in identifying the 

most vulnerable sections of the society. As it is often beyond the community capacity to address 

exposure and hazards, the only way the community can mitigate risk is to increase their capacity to 

reduce vulnerability. More attention is required to ensure women’s participation in all phases of 

climate risk assessment. Community based research should be conducted to identify and characterize 

the women and child sensitive vulnerabilities; and gender-sensitive approach to reduce risk. Climate 

risk assessment should be considered as an effective guiding tool for promoting climate risk 

management culture. 
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Annex 1: Data Collection Tool for Climate Hazard Index Development  

Natural Hazards Indicators Scale Score 

(01)  
River erosion 

A) Frequency (year) of the river erosion 
Every year 3 

 One time in every 2 years 2 
One time in every 3-5 years 1 

B1) Magnitude (Percentages of the HH displaced due to river erosion during the last 2 years? 

Intense level (Approx. more than 25% HH displaced) 3 
 Medium level (Approx. 10% - 25% HH displaced) 2 

Low level (Approx. less than 10% HH displaced) 1 

(02)  
Cold wave 

A) Frequency (year) of Cold wave 

Every year 3 
 One time in every 2 years 2 

One time in every 3-5 years 1 
B) Magnitude (What kind of cold do you feel during cold wave?) 

Intense level (Unbearable cold) 3 
 Medium level (Intensive cold) 2 

Low level (More than usual but tolerable cold) 1 

 (03)  
Heat wave 

A) Frequency (year) of Heat wave 
Every year 3 

 One time in every 2 years 2 
One time in every 3-5 years 1 

B) Magnitude (How hot do you feel during heat wave?) 
Intense level (Unbearable hot) 3 

 Medium level (Abnormal hot) 2 
Low level (More than usual but tolerable hot) 1 

(04)  
Cyclone 

A) Frequency (year) of Cyclone 
Every year 3 

 One time in every 2 years 2 
One time in every 3-5 years 1 

B) Magnitude (What type of damage happens in the area due to cyclone?) 
Intense level (Human and animal resources are killed) 3 

 Medium level (Damage to houses, plants and crops) 2 
Low level (No damage) 1 

(05)  
Tidal Surge 

(Due to heavy sea tide) 

A) Frequency (year) of Tidal Surge 

Every year 3 
 One time in every 2 years 2 

One time in every 3-5 years 1 
B) Magnitude (What is the height of flood water due to tidal surge?) 

Intense level (Water level more than 5 feet) 3 
 Medium level (Water level about 3-5 feet) 2 

Low level (Water level less than 3 feet) 1 

(06)  
Tornado/severe storm 

A) Frequency (year) of Tornado/severe storm 

Every year 3 
 One time in every 2 years 2 

One time in every 3-5 years 1 
B) Magnitude (What type of damage happens in the area due to tornado/severe storm?) 

Intense level (Human and animal resources are killed) 3 

 Medium level (Damage to houses, plants and crops) 2 
Low level (No damage) 1 

(07)  
Hailstorm 

A) Frequency (year) of Hailstorm 
Every year 3 

 One time in every 2 years 2 
One time in every 3-5 years 1 

B) Magnitude (What type of damage happens in the area due to hailstorm?) 
Intense level (Loss of houses and life of household members) 3 

 Medium level (Loss of livestock & fishery resources and crops) 2 
Low level (No damage) 1 

(08)  
Heavy rainfall 

A) Frequency (year) of Heavy rainfall 
Every year 3 

 One time in every 2 years 2 
One time in every 3-5 years 1 

B) Magnitude (What is the extent of damage to the area due to heavy rainfall?) 

Intense level (Livelihood of almost all HH is disrupted) 3 
 Medium level (Livelihood of majority of HH is disrupted) 2 

Low level (Livelihood of some HH is disrupted) 1 
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Natural Hazards Indicators Scale Score 

(09)  
Sudden/untimely 

rainfall 
(Created from a chunk of 

thick cloud) 

A) Frequency (year) of Untimely/sudden rainfall 
Every year 3 

 One time in every 2 years 2 
One time in every 3-5 years 1 

B) Magnitude (What is the extent of damage to the area due to untimely/sudden rainfall?) 
Intense level (Livelihood of almost all HH is disrupted) 3 

 Medium level (Livelihood of majority of HH is disrupted) 2 
Low level (Livelihood of some HH is disrupted) 1 

(10)  
Flood 

(Flood prone large areas 
flooded and getting early 

warning messages) 

A) Frequency (year) of Flood 
Every year 3 

 One time in every 2 years 2 
One time in every 3-5 years 1 

B) Magnitude (How much of the area is flooded during flood?) 

Intense level (Most of the area is flooded) 3 
 Medium level (About half of the area is flooded) 2 

Low level (Few parts of the area are flooded) 1 

(11)  
Sudden/untimely flood 
(Created by sudden high 
tide from river, flooded 
small areas and water 

stable less than 7 days) 

A) Frequency (year) of Sudden flood/untimely flood 

Every year 3 
 One time in every 2 years 2 

One time in every 3-5 years 1 
B) Magnitude (How much of the area is flooded due to sudden/untimely flood?) 

Intense level (Most of the area is flooded) 3 
 Medium level (About half of the area is flooded) 2 

Low level (Few parts of the area are flooded) 1 

(12) 
Water logging 

(Created by stagnation of 
constant/heavy rainfall 

or tidal/flood water. 
Water stable more than 

7 days) 

A) Frequency (year) of Water logging 
Every year 3 

 One time in every 2 years 2 
One time in every 3-5 years 1 

B) Magnitude (What is the extent of damage to the area due to waterlogging?) 
Intense level (Livelihood of almost all HH is disrupted) 3 

 Medium level (Livelihood of majority of HH is disrupted) 2 
Low level (Livelihood of some HH is disrupted) 1 

(13)  
Lightning 

A) Frequency (year) of Lightning 
Every year 3 

 One time in every 2 years 2 
One time in every 3-5 years 1 

B) Magnitude (What kind of damage is done in the area due to lightning?) 
Intense level (Human and animal resources are killed) 3 

 Medium level (Damage to houses, plants and crops) 2 

Low level (No damage) 1 

(14)  
Drought 

A) Frequency (year) of Drought 

Every year 3 
 One time in every 2 years 2 

One time in every 3-5 years 1 
B) Magnitude (How much crops can be cultivated despite having drought?) 

Intense level (Some crops) 3 
 Medium level (Majority crops) 2 

Low level (Almost all crops) 1 

(15)  
Salinity 

A) Frequency (year) of Salinity 

Every year 3 
 One time in every 2 years 2 

One time in every 3-5 years 1 
B) Magnitude (How much crops can be cultivated despite having salinity intrusion?) 

Intense level (Some crops) 3 

 Medium level (Majority crops) 2 
Low level (Almost all crops) 1 
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Annex 2: Data Collection Tool for Climate Exposure Index Development  

Exposure Indicators Scale Score 

1) Exposure of river 
erosion 

How river erosion can affect your household by next 5 years? 

Most parts of the household will be dissolved in the river 3 

 Only the homestead of the house may be partially damaged 2 

There will be no damage 1 

2) Exposure of cold 
wave 

What harms cold wave can do to your household? 

Children/older members of the household can die 3 

 Family members may suffer from various cold diseases 2 
Cold will not be a problem 1 

3) Exposure of heat 
wave 

What kind of problems can household members will face due to heat wave? 
Heatstroke can cause death of children/older members of the household 3 

 Household members may suffer from various diseases 2 
Heat will not be a problem 1 

4) Exposure of 
cyclone 

What kind of damage can be caused by cyclone to your household? 
The house can be demolished 3 

 Household structures and belongings may be damage 2 
There is no chance of damage to the household 1 

5) Exposure of tidal 
surge 

What kind of damage can be caused by tidal surge to your household? 
Household structure may be broken 3 

 While there is no damage of HH structure, other belongings may be damaged 2 
There is no chance of damage to the household 1 

6) Exposure of 
tornado/severe 
storm 

What kind of damage can be caused by tornado/severe storm to your household? 
The house can be demolished 3 

 Household structures and belongings may be damaged 2 

There is no chance of damage to the household 1 

7) Exposure of 
Hailstorm 

What kind of damage can be caused by hailstorm to your household? 

Household structure may be damage 3 

 Daily livelihood can be disrupted 2 

There is no chance of damage to the household 1 

8) Exposure of 
heavy rainfall 

What kind of damage can be caused by heavy rainfall to your household? 

Floor of the house may be flooded, which will disrupt daily work 3 

 A little water can enter the house 2 

No water will enter the house 1 

9) Exposure of 
sudden/untimely 
rainfall 

What kind of damage can be caused by sudden/untimely rainfall to your household? 

Floor of the house may be flooded, which will disrupt daily work 3 

 A little water can enter the house 2 
No water will enter the house 1 

10) Exposure of flood 

What kind of damage can be caused by flood to your household? 
Household structure can be damaged & HH members mobility may be barred 3 

 Most of the household assets can be damaged 2 
There is no chance of damage to the household 1 

11) Exposure of 
sudden/ 
untimely flood 

What kind of damage can be caused by sudden/untimely flood to your household? 
Huge damage can be done 3 

 Little damage can be done 2 
There is no chance of damage to the household 1 

12) Exposure of 
water logging 

What kind of damage can be caused by water logging to your household? 
Daily income will be disrupted 3 

 Daily livelihoods can be disrupted 2 
There is no chance of damage to the household 1 

13) Exposure of 
lightning 

What kind of damage can be caused by lightning to your household? 

Household members may die 3 

 Household structure may be damage 2 

There is no chance of damage to the household 1 

14) Exposure of 
drought 

How drought can affect your household? 

Crop production will not be possible on land 3 

 Crop production can be reduced 2 

No damage to the crop is possible 1 

15) Exposure of 
salinity 

How salinity can affect your household? 

Crops will not be produced and the households will not get fresh water 3 

 Crop production may be disrupted and fresh water crisis may occur in the HH 2 

There is no chance of damage to the household 1 

16) Exposure of HH 
income sources 

How natural hazards can affect to household livelihood? 

Completely affect 3 

 Partially affect 2 
There is no possibility of affect 1 
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Exposure Indicators Scale Score 

17) Exposure of HH 
owned land 

Where the household owned lands are located? 

All the land is located in the same place (fully exposed) 3 

 Most of the land is located in this place and some land is located elsewhere (partially exposed) 2 

Household land is located in different places/have no land (not exposed) 1 

18) Exposure of HH 
resources 

What kind of damage can be caused by natural disasters/hazards to your household assets? 

Assets can be wasted 3 

 Some of the assets may be lost 2 

No assets will be wasted 1 

19) Exposure of local 
transportation 
system 

What extent can natural disasters or hazards effect on the local transportation system (on which the 
movement of household depends)? 

May be completely damaged 3 

 May be partially damaged 2 
There is no chance of damage 1 

20) Exposure of 
health on HH 
members 

How natural disasters/hazards can affect on the health of the household members? 

Can have negative/adverse effects 3 

 May have a slight (negative) effect 2 

There will be no effect 1 

21) Exposure of 
health care 
sources 

What kind of natural disasters or hazards can affect on the local treatment sources? 

Almost every source of medical care can be affected 3 

 Parts of medical care sources may be affected 2 

The sources of medical care are unlikely to be affected 1 

Annex 3: Data Collection Tool for Climate Vulnerability Index Development  

Annex 3.1: Data Collection Tool for Climate Sensitivity Index Development  

 
Sensitivity Indicators Scale Score 

Sensitivity of the 
 HH structure 

1) Quality of household structure 

Katcha house (soil floor, wood/bamboo fencing, tin 
roof/shed) 

3 

 Semi-pucca house (brick floor, tin fence/brick wall, tin 
roof/shed) 

2 

Pucca (Brick floor, brick walls, casted roofs) 1 

2) Water leakage into the house 
during rain 

Water leakage from roof and other places  3 

 Some leakage in the roof 2 

No leakage 1 

3) Submergence of homeward 
rain water enters surroundings of the house 3 

 only enters during heavy rain 2 

No submergence 1 

Status of  
dependent 

members of the  
household 

4) Disable members in the HH 
Above 1 disable members 3 

 1 disable member 2 

No disable member 1 

5) Pregnant women/ lactating 
mother 

Above 1 pregnant women/lactating mother 3 

 1 pregnant women/lactating mother 2 

No pregnant women/lactating mother 1 

6) Elderly member (60+ years aged) 
in the HH 

Above 1 elderly members 3 

 1 elderly member 2 

No elderly member 1 

7) Children (<=12 years aged) in the 
HH 

More than 1 child 3 

 1 child 2 

No children 1 

Livestock  
security 

8) Shifting of livestock resources to 
a safe shelter 

More than 3 livestock are required to take safe shelter 3 

 1-3 livestock are required to take safe shelter 2 

There is no livestock in the household to take safe shelter 1 

Water and 
 sanitation  

security 

9) How much time is currently spent 
to collect water? 

More than 1-hour time 3 

 From 30 minutes to 1 hour 2 

Less than 30 minutes time 1 

10) Future (within next 1 year) 
changes in water collection 

It may take more times than before 3 

 It may take the same amount of time 2 

It may take less times than before 1 

11) Future scenarios of safe water 
sources (arsenic-free tube wells, 
supply, rain water) 

Safe water sources may be reduced than present 3 

 May be unchanged to present 2 

May be increase than present 1 
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Sensitivity Indicators Scale Score 

12) What kind of latrine would you 
like to use within the next 1 year? 

There will be no toilet facilities or have to use open space 3 

 Unsafe and unhealthy (hanging/open) latrine 2 

Safe and healthy (modern) latrine 1 

Health care  
security 

13) Health services after disaster 
There is no way to get health care after disaster 3 

 Inadequate health services after disaster 2 

Essential health services immediately after disaster 1 

14) Health impact of climatic hazards 
Has negative/adverse effects 3 

 Has a slight (negative) effect 2 

There has no effect 1 

15) Precautionary measures to 
address health risks 

Don’t take any precautionary measures 3 

 Sometimes take precautionary measures 2 

Always take precautionary measures 1 

Clothing 
 security 

16) Status of cloths for dignity & 
climate protection 

Protecting dignity in some way 3 

 Inadequate  2 

Household members have enough clothing 1 

17) Status of winter cloths 
No winter cloths 3 

 There is winter cloths, but not enough 2 

There is enough winter clothing 1 

Food 
 security 

18) Impact of natural disasters on HH 
food security system 

facing severe nutritional deficiencies 3 

 Household is in debt for the collection of necessary food 2 

No impact on the food security of the household 1 

19) Current status of total food 
intake 

Unable to have 3 meals per day throughout the month 3 

 It is not enough to provide food throughout the month 2 

Can provide adequate food throughout the month 1 

20) Trend of food intake in the next 
year 

May be decrease than the current year 3 

 It will be same 2 

food intake may increase 1 

Fuel  
security 

21) Possibility of using improved cook 
stove 

Do not use any improved cook stoves within the next 1 year 3 

 Will try to use within the next 1 year 2 

Presently have improved cook stove and use it regularly 1 

22) Possibility of using renewable 
fuel within the next 1 year 

There is no possibility of using solar power 3 

 There is some possibility of using solar power 2 

Solar power will be fully utilized 1 

23) Possibility of using energy-
efficient lighting in the future 

No possibility to using solar powered energy-efficient lamps 3 

 Will use energy-efficient electric lamps 2 

Will use solar-powered energy-efficient lamps  1 

Economic  
security 

24) Regular income source 
Only one temporary/irregular income 3 

 One irregular income with a regular income source 2 

Regular income source (govt. job, permanent job etc.) 1 

25) Status of savings and credits 
Household has credits, but no savings 3 

 Household have both savings & credits or none at all 2 

Household has savings, but no credits 1 

26) Migrant workers assistance for 
household 

No migrant worker/migrant worker does not help family 3 

 Migrant worker sometimes help family 2 

Migrant worker always help family 1 

27) Assistance of immigrant relatives 
No relatives are living abroad 3 

 Immigrant relative helps in adverse situations 2 

Immigrant relative helps in all situations 1 

Social  
security 

28) Assistance for neighbor 
Neighbor never helps 3 

 Helps only in times of disaster/emergency 2 

Neighbors help each other all the time 1 

29) Relationship with neighbor 
Not good/bad 3 

 Fairly good 2 

Very good 1 

Climate  
Related 

 information  
access 

30) Getting early warning 
information about disasters 

Get no information 3 

 Get late and inadequate information 2 

Get the right information at the right time 1 

31) Getting information about 
climate risks 

Get no information 3 

 Get insufficient information 2 

Get sufficient information 1 

32) Getting any information about 
climate change 

Get no information 3 

 Get insufficient information 2 

Get sufficient information 1 

Shelter 
 Home 

33) Distance to the nearest shelter 
home 

No shelter home/more than 2 kilometers distance 3 

 About 1-2 kilometers distance 2 

Less than 1-kilometer distance 1 
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Sensitivity Indicators Scale Score 

 access 

34) Getting help to go to the shelter 
home 

No govt. support/has to go to the shelter home by own 
initiative 

3 

 Go to the shelter home with some government support 2 

Go to the shelter home with government/non-government 
support 

1 

Access on  
Government 

 services 

35) Getting social security services 
from government 

Capable but don’t get services 3 

 Get irregular & insufficient services 2 

Not eligible to get services 1 

Annex 3.2: Data Collection Tool for Adaptive incapacity Index Development  

 
Adaptive incapacity Indicators Scale Score 

Household 
property 

1) Status of homestead 
land 

Have no homestead land/live on other’s land 3 

 Have homestead land, but not live there 2 

Live on own land 1 

2) Usages of cultivable land 
Have no cultivable land 3 

 Do not own land, but cultivate other’s land 2 

Have own land, but do not cultivate 1 

3) ownership of livestock  
Have no livestock resource 3 

 About 1-3 livestock resources 2 

Above 3 livestock resources 1 

Household 
ability to store 

water and 
food 

4) Water conservation for 
drinking & cooking 

1 gourd or 1 jar (15 liters) 3 

 2-3 gourd or 2-3 jar (30-40 liters) 2 

More than 3 gourd or 3 jars (more than 40 liters) 1 

5) Food storage in the 
household 

No food storage in the HH (live hand to mouth) 3 

 Have food storage in the HH but not enough for the year 2 

Sufficient food storage in the HH for the year 1 

Financial 
ability of the 
household 

6) Regular earning capacity 
(Average < 6 months) Household income is completely irregular 3 

 Can earn on average of 6-9 months a year 2 

Can make regular income throughout the year 1 

7) Regular savings capacity 
Household have no ability to savings 3 

 Household save irregularly 2 

Household can save money regularly 1 

Status of 
education and 

skills of the 
household 
members 

8) General education 
None of the members in household ever went to school 3 

 At least one member has completed primary (class five) education 2 

At least 1 member has completed secondary & higher education 1 

9) Technical education 
Household member have no technical education 3 

 At least 1 member have little technical education 2 

At least 1 member has completed technical education 1 

10) Income generation/ 
vocational training 

No members of the household have received vocational training 3 

 At least 1 member have received vocational training 2 

More than 1 members of the HH received vocational training 1 

Ownership of 
transport & 

communication 
assets 

11) Ownership of 
transportation assets 

Do not own any transportation system 3 

 Traveling with neighbors or others 2 

Always use own transports 1 

12) Communication media 
(mobile phone) 

No scope to use mobile phones 3 

 Use neighbor’s mobile phones 2 

Use my own mobile phone 1 

Local ability to 
reduce climate 
risk of the HH 

13) Activities of local people 
or org. or govt. on CC 

No organization works 3 

 Only NGOs works on 2 

Both NGO and government works 1 

14) Participate in local 
meetings / activities on 
climate change 

Never attended any meeting 3 

 Sometimes attended meetings 2 

Regularly attend meetings 1 
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