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Practitioner’s Summary
Climate change threatens to undermine every aspect of conservation and development around the

globe. Assessing the specific climate change exposures experienced at individual locations, the

sensitivities of the local area, and the capacity of the community and government to adapt to changing

conditions reveals where climate change may have its greatest impacts, what can be done to avoid

disasters, and what should be done to most effectively mitigate climate vulnerability.

Rare works with communities that depend on local fishery production for their food security and

livelihoods. The Climate Change Vulnerability Assessments work to identify the magnitude of the threats

posed by climate change and the opportunities to actively adapt and thrive under changed conditions.

The CCVA guidance presents two options for assessing climate change vulnerability: a high-level regional

approach for comparing vulnerability across larger areas, and a detailed local approach for exploring the

specific drivers of vulnerability unique to each location. The pairing of top-down and bottom-up

approaches both guide where actions should be focused regionally, while also providing specific

guidance for actions locally.

The regional CCVA integrates three broad-scale datasets including decadal sea surface temperature

change, fishery productivity, and regional government effectiveness to assess the exposure, sensitivity,

and adaptive capacity, respectively, across larger areas. The local CCVA expands these criteria to include

twenty-six datasets capturing multiple components of exposure, sensitivity, and adaptive capacity of

both the ecological and social systems. The more detailed understanding provided by the local

assessment informs what specific actions would fast track resilience building in each area.

This document provides guidance for identifying datasets, using those datasets to score each variable for

each location, analysing data to quantitatively evaluate each component and overall vulnerability, and

recommending actions based on the drivers of vulnerability unique to each area. This guidance is

accompanied by FastFields forms to facilitate variable scoring. The FastFields forms are linked with

Data.World for analysis and calculations of component and overall vulnerability scores, and will generate

basic CCVA visualizations for dissemination to stakeholders, decision makers, and funders.
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1 Climate Vulnerability and Fisheries

Climate Change and Fisheries

Climate change has the potential to disrupt daily lives and livelihoods around the world. The challenge is

especially acute in coastal communities with local fisheries that depend on coral reefs. These

environments are quickly approaching—with some already surpassing—bleaching thresholds whereby

sea temperatures create heat stress which causes coral to expel the symbiotic fauna that produces

critical nutrients leading to coral mortality. Sea surface temperature—a primary driver of bleaching

events—has risen 0.07° C (0.13° F) per decade over the last century (EPA, 2015), and that rate has more

than doubled to 0.17° C (0.31° F) per decade over the last 30 years (Good, 2007).

Ocean warming also leads to more severe and more frequent tropical storms with storm intensity

expected to increase by up to 11% by 2100 (Knutson et al. 2010). Stronger storms result in higher storm

surges which cause severe flooding and damage to coastal communities. The impact of storm surges will

be compounded by sea level rise which has risen by 20 cm in the last century, with 40% of that rise

occurring in the last 25 years, and now averages 3.2 mm per year (NASA, 2018). This combination

threatens the eroded critical infrastructure that allows coastal fisheries to operate, and directly threatens

the lives of coastal residents.

Other factors, such as changes in ocean chemistry, may ultimately prove more important than

temperature in disrupting coral reefs (Harley, 2006). Similarly, nutrient changes, and siltation will also

cause changes to the reef systems driven by changes to the global circulation patterns.

The most daunting aspect of the climate challenge is that none of these changes happen in isolation. All

of these changes are taking place at the same time, and while not every location faces the same threats,

the compounding nature of the challenge requires comprehensive solutions that provide relief from

continuing change, address underlying drivers, and avoid offloading vulnerability into other areas leading

to maladaptation. For instance, diversifying livelihoods is a widely accepted adaptation strategy.

However, while investing in farming in low lying areas may reduce dependence on vulnerable fishing, it

may increase vulnerability to storm surges in the short-term and sea level rise in the long-term,

exchanging one vulnerability for another while failing to increase resilience. Smart adaptations must

consider the broader climate conditions, identifying meaningful actions resilient to a future of changes.

Climate Change Vulnerability Assessments (CCVAs) work to identify the specific climate threats that face

individual locations and how the local ecological and social systems are likely to respond to understand

which threats changes are likely to have their greatest impacts and where. CCVAs explore the primary

challenges facing each location and work to identify actions that will be most beneficial given those

location-specific characteristics and challenges. By developing a comprehensive understanding of the

challenges faced by communities and how well prepared each community is to face them provides an

insightful perspective on how to improve that community’s resilience to climate change.

Fish Forever encourages behavioral change within fishery-dependent communities by connecting smart

conservation with direct benefits for local livelihoods, now and into the future. To do so requires
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understanding and adapting to future conditions. Climate change vulnerability assessments illuminate

the challenges, strengths, and opportunities present in local communities. Fish Forever engages a

scientifically-informed, community-driven participatory process to design managed access and reserve

areas, and facilitates community-based resource management, policy and governance support, and

sustainable finance with the goals of sustaining livelihoods, alleviating poverty, securing food supply, and

conserving globally significant marine biodiversity. The CCVA integrates data from all of these activities to

understand the challenges at hand and identify effective paths towards sustainable fisheries

management.

Climate Change Vulnerability Assessments (CCVA)

Assessing climate change vulnerability not only requires understanding the location and magnitude of

climate change effects, but also how the local environment is impacted by those effects, and what

(natural and human) responses may minimize those impacts. As such, there are three components of

CCVAs that can engage with each of these determinants in succession: Exposure, Sensitivity, and

Adaptive Capacity (IPCC SREX 2012, Ofori et al., 2017).

Figure 1. CCVA conceptual model adapted from MDPI (2017)

Authored by Justin VanderBerg

Exposure is represented by the physical changes taking place or threatening to cause change in a system.

In the fisheries context, changes in sea surface temperature, acidification, sea level rise, storm surge and

intensity all threaten to impact the fishery through bleaching, direct and indirect fish mortality, and

physical damage. Sensitivity evaluates how those physical changes will affect the local ecological and

social systems and people dependent upon those systems. This is best measured by the dependency of

the local population on the fishery as captured by the proportion of income that comes from the local

fishing economy and therefore the proportion of local livelihoods that would be affected by physical

changes. Adaptive Capacity is the ability of the local system to prepare for, respond to, and recover from

those changes. This is often measured by resources available to assist recovery, through developed

plans, cached resources, resilient infrastructure, and government effectiveness.
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Previous Efforts

While CCVAs aim to integrate physical and social elements of climate vulnerability, various approaches

generally emphasize one side more than the other, or rely on a single methodological approach (Trærup

et al., 2014). The following examples are presented in order from more ecologically-focused to more

socially-focused. For instance, the Coastal Integrity Vulnerability Assessment Toolkit (CIVAT) emphasizes

the ecological vulnerability as captured by expert opinion, providing a technical appraisal of physical and

biophysical coastal change. The Tool for Understanding Resilience of Fisheries (TURF) provides a similar

ecological assessment but incorporates some social data: population density, fishery economics, and

livelihood diversity. TURF evaluates the three standard components of vulnerability across three topic

areas—fisheries, reef ecosystem, and socio-economics (Mamauag et.al 2013) providing a more granular

assessment though still lacking detailed social data. The Integrated Coastal Sensitivity, Exposure, and

Adaptive Capacity to Climate Change (ICSEA CChange, referred to as “I.C.C.C.”) tool presents an intensive

assessment of coastal vulnerability comprised of 48 criteria (MERF 2013), but only 9 specifically

measuring the social aspects of vulnerability. Other tools, such as the Community-based Risk Screening

Tool – Adaptation and Livelihoods (CRiSTAL), and the Climate Vulnerability and Capacity Assessment

(CVCA) focus primarily on participatory data collection emphasizing the social and perceived aspects of

vulnerability (Rolos et al., 2012; Trærup et al., 2014). All of these tools have their applications, as well as

their limitations, and help shape the CCVA guidance presented here.

Approaches

Climate Change Vulnerability Assessments (CCVAs) are a systematic tool for evaluating climate change

vulnerability at a given location. CCVAs can be applied broadly to provide a comparison of sites across

areas, or narrowly to investigate the drivers of vulnerability at specific sites, referred to as regional and

local CCVAs, respectively. Regional CCVAs utilize a “top-down” approach relying on datasets collected

over multiple sites, often drawing from regional, national, or international datasets, or data generated

systematically across all sites of interest. By contrast, Local CCVAs rely more heavily on a “bottom-up”

approach whereby data are mainly gathered from stakeholders, experts, and local observation. The

results of the CCVA provide a quantified ranking of vulnerability across the area with higher scores

indicating higher vulnerability. The individual components, however, are equally important as they

reveal the drivers of vulnerability at each location and therefore inform what actions will be most

effective.

Intended Use of this Guidance

This guidance lays out two applications of CCVA: Regional and Local. The regional CCVA is designed to

provide a high-level overview of vulnerability across a range of communities. The results of the Regional

CCVA identify areas most in-need of further assessment, where the Local CCVA can then be applied to

understand the drivers, factors, and opportunities to minimize those impacts.
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2 Regional CCVA: Guidance for Site

Selection
To identify priority areas, a regional assessment approach is developed to evaluate vulnerability through

national or international datasets applied equally across all areas of interest. Using broad datasets allows

for direct comparison of results across multiple sites, resulting in a quantified ranking of climate change

vulnerability. Working through a top-down process (data comes broader sources to inform local

decisions) applies a standard analysis across all potential sites resulting in a directly comparable

assessment identifying areas that are most at-risk.

Data and Approach

The CCVA calculates a score for each individual component of vulnerability (exposure, sensitivity, and

adaptive capacity). The scores are then aggregated to calculate the overall vulnerability. Locations are

ranked by their overall score, with the individual component scores also provided to identify the drivers

of vulnerability in each location.

For the regional CCVA, exposure is measured by historical sea surface temperature (SST) change as

observed by NOAA Coral Reef Watch (Figure 2). Coral Reef Watch’s SST decadal change data set provides

the average change in SST per decade as observed from

satellite measurements collected between 1985 and

2013. SST serves as a proxy for bleaching potential.

Better bleaching model products exist (specifically in

Degree Heating Weeks) but not at the resolution

needed to differentiate between nearby sites. Similarly,

climate projection data would be ideal for informing

this component, but climate models lack sufficient

resolution. Using the empirical record also internalizes

ENSO and other decadal cycles so the results are more

robust, though less predictive, which is suitable for the

regional CCVA comparing sites but not ideal for local

CCVA where projecting future impacts is important.

To assess sensitivity, the ratio of coral reef area to

coastline is used as a proxy for a fisheries potential

value and thereby the dependence upon the fishery

(i.e. higher proportion of good fishing grounds more

likely to entice more fishers). Coral Reef location data

are acquired from the UNEP WCMC. Using the ratio of

reefs to shoreline controls for the size of the site, as

sizes vary considerably. Where possible, fishery

value/per capita would be a better indicator of how dependent the local economy is upon the fishery,
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and therefore how impact damage to the fishery would inflict upon the local population. Ideally, these

data would be collected at the site level, or may be extracted from census level data if available.

Adaptive capacity is taken as a Government Rating as government effectiveness indicates capacity for

recovery. These data can be extracted from the Rapid Market Assessment, if available, or otherwise can

be qualitatively assessed by the country team. Adaptive capacity could also be determined by income,

local assets, infrastructure, etc., depending on data availability.

Table 1. Regional CCVA Variables

Component Variable Description Source

Exposure
Sea Surface

Temperature

Average SST increase over last 3

decades from satellite

measurements (proxy for bleaching

potential)

NOAA Reef Watch

Sensitivity
Ratio of Reef (Ha) to

Shoreline (km)

Proportion of reef area to

shoreline, indicating attractiveness

of fishery. (Proxy for local

dependence on fishery.)

UNEP Coral Reef

Dataset

Adaptive

Capacity

Government

Effectiveness

Disaster or risk plan in place that

addresses effects of climate change
Country Team

Alternative variables may be suggested based on country team needs and available

data.

Analysis

As a simple overview assessment, each of these components comprise a single variable. Each variable is

given a score from 0-1. If the data are quantitative, the values are standardized from 0-1. If the data are

qualitative, a Likert scoring is applied and then scaled from 0-1. The three component scores are then

combined to give an overall CCVA score according to the equation in Figure 1 (exposure and sensitivity

adding to vulnerability and adaptive capacity subtracting from vulnerability). The results of the CCVA

provide a quantified ranking of vulnerability across the area with higher scores indicating higher

vulnerability. The individual components, however, are equally important as they reveal the drivers of

vulnerability at each location and therefore inform what actions will be most effective.

In understanding the drivers of vulnerability, it is more useful to discuss the lack of adaptive capacity

(taken here as 1-Adaptive Capacity) so that all three components are seen to increase vulnerability

(MERF, 2013). Presenting CCVA results as a radar diagram (Figure 3) allows users
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to quickly evaluate the overall climate change

vulnerability (top quadrant), and easily

understand the dominant drivers of

vulnerability in that location (exposure,

sensitivity, or lack of adaptation). In the

example of site 24 (Figure 2) medium-high

vulnerability is driven primarily by a high

degree of exposure and moderate degree of

sensitivity.

Outputs and Uses

Overall CCVA scores provide an objective

equal metric for comparing vulnerability

across sites. This score can then be used to

help inform site selection by identifying the

which areas have the highest degree of

vulnerability to climate change and therefore

which are most in need of interventions that

build social, ecological, and economic

resilience.

The multi-variable nature of CCVAs make

their outputs useful to multiple stakeholders.

Outputs can be mapped, or integrated into a

web-map or dashboard, to show vulnerability

across the region, and can also be used by

regional decision makers to target areas of

future work.

The high-level nature of this approach is

intended to help inform the decision-making

process, but other factors must be

considered. Comprehensive vulnerability is

driven by more than three criteria, and

regional CCVAs provide quick insight into

what areas should be explored in further

detail.
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3 Local CCVA: Guidance for Site

Evaluation

Socio-ecological CCVA Framework

While the regional CCVA provides a brief assessment, the local CCVA provides a deeper expanded

evaluation. This is accomplished by including 26 variables, incorporating 3 variables of exposure, 8

variables of sensitivity, and 15 variables of adaptive capacity. Furthermore, a modified vulnerability

framework is applied to provide a more nuanced understanding of the drivers of vulnerability.

Socio-Ecological CCVAs (SE-CCVA) disaggregate the ecological and social components of vulnerability by

capturing the exposure of the physical changes, the ecological sensitivity to those changes, the ecological

adaptive capacity, the social sensitivity, and the social capacity separately (Cinner et al., 2013) (Figure 4).

Figure 4. Socio-ecological climate change vulnerability assessment conceptual model adapted from Cinner et al.,

2013.

The exposure component looks to understand the physical threats facing the coastal fishery and the

rates of those changes. The sensitivity components work to understand what impacts those
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changes are likely to have on the ecosystem and the social systems. The adaptive capacity components

measure the ability of the ecosystem and the socio-economic system to absorb those changes.

Integrated together, these five factors suggest where climate change is likely to create the most

disruption, and provides insight into what actions may be effective for mitigating those impacts.

This CCVA advances the SE-CCVA by incorporating a flexible framework approach (Zhou, 2008). The

flexible framework engages mixed methods to utilize both technical quantitative data and

socially-informed participatory data in providing a robust, efficient, yet adaptive perspective on local

vulnerability. The adoption of a flexible framework allows for multiple sources to be identified for each

variable allowing users to select the data source that best aligns with project needs, and also provides

redundant pathways to completing the assessment. As a final safeguard to ensure completion, the

flexible framework allows for select variables to be dropped from the analysis if they prove too difficult

to capture with available resources (up to 30% of the variables may be dropped within any given

component).

Data and Approach

The Exposure component aims to capture the expected impact of climate change. Although the impacts

of climate change are complex, three metrics are selected to represent the climate challenge as they

affect coastal fishery-dependent communities: bleaching potential, sea level rise, and collective hazards

(Table 3). These represent the impacts on fisheries, coastal structure, and compounding impacts.

Ecological sensitivity is the measure of how much impact climate changes are likely to have on the local

biological systems upon which the community depends, measured by: coral susceptibility, fish

susceptibility, yield change, mangroves presence, and seagrass presence.

Exposure added to ecological sensitivity constitutes ecological impact potential for an area (Figure 4).

Ecological adaptive capacity (recovery potential) captures the ability of an ecosystem to recover from a

climate change event, such as prolonged heat stress. Representative factors influencing recovery

potential are taken as: coral diversity, hard coral cover, fish functional diversity, fish size distribution, fish

biomass, and MPAs in place.

The ecological adaptive capacity subtracted from the ecological impact potential results in ecological

vulnerability, which forms the exposure component for the social vulnerability assessment.

Social sensitivity measures the local community’s economic dependence on the fishery, livelihood

dependence on fishery, and coastal slope to understand to what degree the socio-economic system may

be disrupted by a changing climate.

Ecological vulnerability (also known as social exposure) added to social sensitivity constitutes social

impact potential for an area.

Social adaptive capacity is the most difficult component to measure as it is the collective ability of a

community to respond to a yet-unrealized challenge (Whitney et al., 2017, Cinner et al., 2018). However,

several characteristics provide understanding and help illuminate a community’s capacity to respond to

11



and recover from climate challenges, including: access to credit, community infrastructure, livelihood

diversity, fishing gear diversity, social trust, mobile phone prevalence, governance effectiveness,

community empowerment, and education.

Table 3. Local CCVA variables and sources

# Component/Variable Description Source 1 Source 2

Exposure 

1
Bleaching potential

(DHW)

Average decade when bleaching becomes

annual event under rcp8.5
NOAA

Participatory

Discussion

2 Sea level rise/storm surge
Maximum sea level rise expected along

shoreline by 2050
IPCC CMIP5

Participatory

Discussion

3
Compounding

hazards

Number of additional climate change

hazards likely to impact coastal fishery in

next 10 years

Participatory

Discussion

Participatory

Mapping

Ecological Sensitivity

4 Coral susceptibility * Proportion of bleaching-sensitive coral Ecological Survey
Participatory

Mapping

5 Fish susceptibility Vulnerability of top 3 key species OurFish App HH Survey

6 Fish catch change
Trends in fishery production over last 5

years

Participatory

Discussion
HH Survey

7 Mangrove presence
Inverse proportion of

mangroves-protected coastline

Participatory

Mapping

UNEP

Mangroves

8 Seagrass presence
Inverse proportion of seagrass-protected

coastline

Participatory

Mapping

UNEP

Seagrass

Social Sensitivity 

9
Economic dependence on

fishery

Proportion of household income

impacted by a climate changed fishery
HH Survey

Participatory

Discussion

10
Livelihood dependence

on fishery

Proportion of livelihoods (number)

impacted by a climate changed fishery
HH Survey

Participatory

Discussion

11 Coastal slope * Distance from coastline to 10m elevation Local DEM
JAXA 30m

DEM

Ecological Recovery Potential (Ecological Adaptive Capacity)

12 Coral diversity * Number of types of coral present Ecological Survey
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13 Hard coral cover *
Proportion of area covered by hard coral

species
Ecological Survey

14 Fish functional diversity
How many functional groups are present

in this fishery?
Ecological Survey

Participatory

Mapping

15 Fish size distribution The range of sizes of fish in area Ecological Survey
Participatory

Mapping

16 Fish biomass * Productivity and health of an area Ecological Survey

17 Reserves in place Percent area covered by marine reserves
Marine Spatial

Plan (GIS Layer)

Participatory

Discussion

Social Adaptive Capacity

18
Access to financial

services *
Sufficient funds to restore livelihoods HH Survey

Participatory

Discussion

19
Community

infrastructure

How many of the top 25 key assets does

the community have?

Participatory

Discussion
HH Survey

20 Livelihood diversity
The total number of job types

contributing to household income
HH Survey

Participatory

Discussion

21 Gear diversity Diversity of fishing gears used HH Survey
Participatory

Discussion

22 Social Trust *
Trust of strangers versus

neighbors
HH Survey

23
Mobile phone prevalence

*
Percent fishers registered with OurFIsh OurFish App HH Survey

24 Responsive Governance *

Policy in place that gives authority to

local government to make decisions

Disaster or risk plan in place that address

effects of climate change

Governance

Evaluation
NA

25
Community

Empowerment

Ownership of the Future - What

proportion of participants believe they

have a voice in fisheries management?

Or, are they confident that they will

continue to benefit from community

management of the fishery for the next 5

years?

HH Survey
Participatory

Discussion

26 Education
What portion of adults have less than 10

years of schooling?
HH Survey

Participatory

Discussion

Analysis

Each of the 26 variables will be evaluated and given a variable score of 0-1 according to the guidelines in

appendix C. The variable scores within each component are summed and normalized giving each
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component a component score between 0-1. Component scores are integrated following the equation in

Figure 4, resulting in a CCVA score or vulnerability score between 0-3. Each of these components

comprises three to eight variables, selected to be easily assessed through ongoing program activities.

Individual variable scores can be added into the FastFields Local CCVA form which will calculate the

component scores and CCVA scores and generate basic graphs and visualizations of the results.

Table 4. Example component scores and overall vulnerability score for the Local CCVA. Scores are combined

using the equation in Figure 4 with red numbers contributing to and green detracting from vulnerability.

Site

Number

Overall

CCVA

Score

Exposure

Score

Ecological

Sensitivity

Score

Social

Sensitivity

Score

Ecological

Adaptive

Capacity Score

Social Adaptive

Capacity Score

5 0.72 0.62 0.25 0.90 0.34 0.35

The CCVA FastFields form will automatically

connect with Data.World where the data will

be standardized from 0-1. For qualitative data,

a Likert scaling will be applied and then scaled

from 0-1. All the variables for each component

will be summed together and again

standardized providing a component score of

0-1. The three component scores are then

combined to give an overall CCVA score

(exposure and sensitivity adding to

vulnerability and adaptive capacity subtracting

from vulnerability). The results of the CCVA

provide a quantified ranking of vulnerability

across the area with higher scores indicating

higher vulnerability. Results will be presented

in both table and graph form (Table 4 & Figure

5). The individual component scores, however,

are equally important as they reveal the

drivers of vulnerability at each location and

therefore inform what actions will be most

effective.

To maintain broad applicability, the CCVA developed here does not apply a weighting scheme to

individual variables. While some variables are undoubtedly bigger determinants of vulnerability across

most locations (i.e. the influence of seagrass versus mangroves in protecting coastlines), the influence of

other variables can vary between locations. Robust weighting schemes require significant effort to

construct and test at specific locations and are not included here.
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Outputs and Uses

The in-depth local CCVA provides a more comprehensive perspective of vulnerability and the its drivers

specific to each location. Summary visuals (Figure 5) allow for quick understanding of the magnitude of

vulnerability and which components are driving vulnerability at each location. This in-turn can then be

used to target key actions that are most likely to reduce local vulnerability. For instance, in areas where

“lack of adaptive capacity” is a main driver of vulnerability, programs aimed at increasing access to

credit, or encouraging livelihood diversification may be effective in reducing vulnerability (for more

options see Section 4: Linking Assessment to Action). This information is useful to local stakeholders

wanting to better understand the challenges they face and looking for insight into how to build

community resilience. Local and regional governments as well as NGOs may also use this information for

applying specific programs to meet local needs.

Data collection tools and activities

A well-rounded assessment of vulnerability requires many sources of information: technical and

non-technical, physical and social, quantitative and qualitative. Some data are sourced from global

datasets to contextualize how changes in a location relate to challenges elsewhere. Other data are

acquired through local measurements. But most of the variables designed to measure vulnerability

require local engagement through participatory activities or household surveys to both understand and

contextualize the drivers of that vulnerability. The following tools and activities are key resources for

collecting the required data for conducting a CCVA, though other data streams can be considered if

available.

To maximize flexibility, multiple pathways to measure each variable are provided, and in cases where no

data are available, some variables may be left blank without disrupting the overall calculations though

this will reduce the robustness of the assessment.

Data mining

Most of the exposure variables are informed by broader datasets allowing for all of the local CCVAs to

start with comparable drivers of change. As with the climate change in general, the changes are driven

by regional trends but the actual impacts are determined by local responses. These include projections

of bleaching potential from NOAA (Van Hooidonk et al., 2016) and sea level from the IPCC 5AR (2013).

Some sensitivity variables, including location data on coral reefs, mangroves, and seagrass, are provided

by the UNEP, and topographic data are available from the Japan Aerospace Exploration Agency (JAXA)

where local data are not available. Local characteristics and conditions can be easily assessed and scored

from these global datasets.

Participatory Community Workshop

The accuracy of comprehensive assessments comes from local variables, for which the perspective of

local stakeholders is paramount (Kuriakose et al., 2009). As part of the local CCVA process, a series of
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participatory activities will be conducted during a participatory workshop to be held in each community

following the guidelines provided in appendix B, discussing local hazards, climate impacts, and

community assets, relating to the exposure, sensitivity, and adaptive capacity of each location. During

each workshop, the first activity is a Participatory Hazard Mapping exercise to identify where the

community has historically faced exposure to natural hazards. The second activity is a Participatory

Climate Impact Discussion to understand how those natural hazards are changing, at what rate, and how

the community is responding to these changing conditions. The third activity is a Participatory

Community Assets Discussion to identify what the community sees as its greatest physical strengths and

vulnerabilities and how they intend to prepare for, respond to, and recover from the threats they face.

To ensure the assessment accurately reflects local conditions, the workshop will inform variables in all

five components.

Household Survey Questions

While open community discussions provide reliable snapshots on generally agreeable topics, they are

not always ideal for more personal or private information. Topics such as income, education, and

personal ambitions are ideally collected absent of social pressures, and are best obtained through

household surveys at finer resolutions and aggregated to assess the community level. Where household

surveys are being conducted, the results will be used to inform some several sensitivity and social

adaptive capacity variables. Otherwise, general figures from the participatory discussion will suffice.

Ecological Survey

Local biological data are specifically needed to understand ecological sensitivity and ecological adaptive

capacity (recovery potential). These data are best collected through first-hand observations by trained

professionals as included in the underwater ecological surveys. Specifically, these surveys will inform the

presence, type, and abundance of coral and fish species. Otherwise, these variables will be informed by

the participatory workshop discussions.

Other Data Sources

The CCVA is designed to be completed with minimal additional effort. In select instances, variables can

be interchanged if similar data are already collected through other activities. Additional variables may

also be sourced from Fishmark, Financial Inclusion Toolkit, OurFish App and other efforts within the

FishForever program as needed, with final scoring decisions being left to the qualitative evaluation by

the country team.
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CCVA Tools

FastFields Forms

All data entry can be conducted using the

corresponding FastFields forms containing

specific questions to be answered and

guidance on how they should be completed.

FastFields allows for easy and consistent data

entry on digital devices.

Data.World Outputs

The FastFields forms are integrated with

Data.World where data are automatically

integrated into the CCVA formulas and

calculate the component scores and resulting

vulnerability score. Data.world will also

produce visualizations displaying the

component and overall vulnerability score.

Variable checklist with data sources

Appendix A contains a list of all variables

needed to complete the CCVA and guidance

for collecting that information. Multiple data

sources are provided for flexibility allowing

practitioners to use the source that most

easily aligns with on-going activities or that

meet the scheduled timelines.

Participatory Workshop Instructions

Appendix B contains detailed instructions for conducting participatory workshops including supplies

needed, key participants to be included, a list of essential questions, and guidance on encouraging

participation from underrepresented voices and asking non-leading questions that get the best

responses.

Data worksheets

Some variables are designed to assess the presence of specific items including infrastructure, and coral

and fish species. Worksheets are provided that list the specific features and species of interest

(appendices D through G).
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4 Linking Assessment to Action
Information is only useful if it is used. To support change, CCVA outcomes should be disseminated

through infographic factsheets presented in local languages and circulated to communities and decision

makers. The CCVA outcomes should also be connected with post-assessment actions including:

1) Identifying adaptation options,

2) Prioritizing actions,

3) Mainstreaming, and

4) Feedback and Monitoring (MERF 2013)

The breakdown of the vulnerability score into its constituent components also lends itself to

post-assessment evaluation and revaluation whereby individual components can be updated periodically

as sensitivity and adaptive capacity change to understand the evolving picture of vulnerability and to test

whether intervening actions have been successful in building resilience (Cinner 2015, Whitney 2017).

Building Resilience

The key to impactful assessments lies in allowing results to be unpacked in insightful ways.

Understanding what an area has high exposure to, not just that it has high exposure, allows for tailored

responses and lowers the risk of maladaptation. Local stakeholder engagement throughout the

assessment and post-assessment processes help identify adaptation strategies that are most feasible,

practical, and efficient allowing for alignment and integration with resource management, disaster

preparedness, and sustainable development initiatives (Smit and Wandel 2006). As a starting point for

discussing resilience building with local community members, the following table presents a brief list of

actions that would help reduce vulnerability to specific threats. Specific resilience plans must be

developed in close consultation with local stakeholders.

Table 5. Potential response actions to specific drivers of vulnerability

Driver of Vulnerability Potential Response Actions

Exposure

Bleaching potential (DHW)

- Develop a bleach response plan

- Take steps to protect herbivore populations

- Promote water quality improvement

- Restrict ecologically stressful activities during periods of high water

temperature

- Promote health of herbaceous species

Sea level rise/storm surge

- Develop an Early Warning System (EWS)

- Prepare an emergency response plan with assigned gathering points,

signed evacuation routes, and practice drills

- encourage mangroves and seagrass rehabilitation
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Compounding

hazards

- Develop a multi-hazard Early Warning System (EWS) and emergency

response plan

Ecological Sensitivity

Coral susceptibility

- Promote water quality improvement

- Take steps to protect herbivore populations

- Sustainable fisheries management

- Limit use of destructive fishing gear

Fish susceptibility - Develop an MPA that protects breeding grounds

Fish catch change
- Establish sustainable yields

- Enforce catch limitations

Mangrove presence
- Protect established mangroves

- Encourage mangrove rehabilitation

Seagrass presence
- Protect established seagrasses

- Encourage seagrass rehabilitation

Social Sensitivity

Economic dependence on

fishery

- Encourage livelihood diversification

- Support intercommunity exchanges to build work experience in

alternative livelihoods

Livelihood dependence on

fishery

- Provide trainings and field schools for new livelihoods

- Provide advising and material support for entrepreneurs and

small-to-medium enterprises.

Coastal slope

- Invest in resilient infrastructure

- Prepare an emergency response plan with assigned gathering points,

signed evacuation routes, and practice drills

Ecological Recovery Potential (Ecological Adaptive Capacity)

Coral diversity - promote good land management practices and limit run off

Hard coral cover - raise awareness about water quality issues

Fish functional diversity
- protect breeding grounds

- limit destructive fishing gear

Fish size distribution
- Increase outreach efforts about the mutual benefits of sustainable

fisheries management

Fish biomass
- Enforce management restrictions

MPAs in place
- Increase outreach efforts on the benefits of marine reserves and

protected areas

Social Adaptive Capacity

Access to credit
- Establish community savings clubs

- Support community enterprises
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Community infrastructure - Advocate for resilient infrastructure development

Livelihood diversity
- Promote social learning and information sharing through technology

demonstrations and exchanges with neighboring communities

Gear diversity
- Promote information sharing through technology demonstrations and

exchanges with neighboring communities

Social Trust

- Encourage community meetings with participation and representation

from underrepresented groups

- Develop cross-generational knowledge-sharing platforms such as

elder-youth groups

Mobile phone prevalence - Link mobile phone uptake with benefits of an Early Warning System

Governance effectiveness

- Institute periodic public meetings and forums to encourage

participatory government

- Develop a government monitoring group to advance accountability

Community Empowerment

- Encourage women leadership in local government and decision-making

bodies

- Promote transparency and openness in local organizations

Education

- Raise awareness of alternative education pathways, knowledge sharing

- Promote the importance of schooling

- Avoid using schools as disaster shelters

- Ensure access to schools is prioritized

Implementation Guidance

Regional CCVAs are an instrumental tool at any stage in the site selection process. The framework can be

modified to assess vulnerability at any scale and should be used to gather information and guide the site

selection process by comparing vulnerabilities across countries, provinces, or communities. Once sites

are selected, the Local CCVA can then provide deeper insight into the drivers of local vulnerability.

Because of the range of data engaged in the CCVA process, strategic alignment with other projects can

greatly reduce the required effort. Advanced discussions with local stakeholders, decision makers,

government officials, and NGOs operating in the area may identify already collected data sources,

on-going projects that may collect similar data, or parallel projects that may contextualize or verify CCVA

results. For instance, the participatory workshops proposed here could be held concurrently as part of

the Participatory Rural Assessments where timing and efforts allow. All resources should be considered,

and the flexible framework should be adapted to make use of available data.

Smart design and visualization of outputs can compound the benefits of CCVA by making the results

useful to a variety of stakeholders and decision makers. To facilitate discussions and encourage further

input, Regional CCVA results can be made available via interactive web-maps presenting a spatial

comparison of potential sites, further enhanced by a dynamic map interface and pop-up functionality.

Furthermore, Local CCVA results can also be placed into a web-map format for easy communication, but

the density of information is best displayed through a web dashboard allowing graphic displays of

multiple decision-making criteria.
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Additional uses for the CCVA

The flexible framework and disaggregated data collected through the CCVA process allows for simple

re-analysis to explore effects of different climate scenarios or specific climate impacts.

The Exposure component of the CCVA relies on IPCC ensemble climate projections under Representative

Concentration Pathway (RCP) 8.5. Ensemble results are the average of dozens of global models which

acts to minimize more extreme outputs. Exploring scenarios from individual models, specifically regional

climate models, would provide better insight into the challenges faced at given locations and help areas

adapt more effectively. Choosing a regional climate model as the driver of exposure is excluded here as

no single model covers all of the countries of interest.

Another use of the CCVA data involves disaggregating the variables into Impact Pathways. Impact

pathways look at a single driver of change and only the variables associated with that driver. For

instance, isolating sea level rise as the exposure variable and linking only sea level rise related sensitivity

and adaptive capacity variables would reveal threats and opportunities specific to the challenge of sea

level rise. This can be extremely insightful for programs focusing on reducing vulnerability to specific

challenges (Douthwaite et al., 2007).

In areas which have undergone longer-term monitoring of ecological and social systems, a weighting

scheme can be developed to tailor the CCVA results to local conditions. The weighting scheme should be

applied equally to initial assessments and reassessments to ensure consistent results. Regardless of

weighting, the standard CCVA should also be calculated to ensure compatibility with other Rare CCVAs

efforts.

Updating CCVA

The CCVA provides a snapshot assessment of vulnerability of a given place at a given time. The

contributing factors of vulnerability are dynamic and are actively being changed by the program

assessing it. Periodically, the CCVA can be updated, however updating needs to be done with respect to

the intended outcome. If updating is intended to serve Monitoring and Evaluation needs, then it is

important to isolate and update only the variables that have influenced the activities intended to be

evaluated. Alternatively, re-assessment of vulnerability for better adapting the community would need

to integrate new, cutting edge climate projections to make sure adaptations are suitable in defending

against the most likely scenarios.

CCVAs provide a unique perspective on vulnerability by exploring what’s changing, the effects of those

changes, and potential responses. The data collected provide detailed understanding of what drives

vulnerability in a given location, which in turn can be used to guide effective adaptation. More than the

data themselves, the CCVA provides a framework for integrating the various characteristics that help

describe a community but it is only one of many tools designed to support communities in pursuing

resilience through smart adaptation.
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Appendix A: Variable sources and descriptions

The following table lists the variables needed for regional and local CCVAs. The measurement range and

scale column describes how the variable is to be scored with the expected normal range of values

provided in bold. Any values outside of this range will be normalized to the max or min values. For

participatory data sources specific group-discussion appropriate questions are included in Appendix B.

*Asterisk indicates variables that can be excluded if too difficult to obtain.

#

Regional

CCVA
Component/V

ariable Description

Measurement

Range and

Scale Source 1 Source 2

Exposure

R1
Sea Surface

Temperature

Average SST increase per

decade over last 3

decades from satellite

measurements (proxy for

bleaching potential)

Degrees C of

warming per

decade recorded

since 1985

0 - 0.5 C (max)*

*if values fall

outside this

range, enter max

score.

NOAA Reef

Watch
 

Sensitivity

R2
Ratio of Reef

(Ha) to

Shoreline (km)

Proportion of reef area to

shoreline, indicating

attractiveness of fishery.

(Proxy for local

dependence on fishery.)

Area of reef (in

hectares)

divided by

length of

shoreline (km)

0 - 1 (max)

UNEP Reef

Dataset
 

Adaptive Capacity

R3

Government

Rating

(Resources,

Response,

Infrastructure)

Gov capacity to respond

to change.

Qualitative

ranking

1-5 (max)

Country

Team
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Local

CCVA
Component/V

ariable Description Scale

  

Exposure

1
Bleaching

potential

(DHW)

Average decade when

bleaching becomes

annual event under

rcp8.5

2010 = Currently

happening,

2020, 2030,

2040, or

2050 and

beyond.

2010 - 2050

(max)

NOAA Coral

Reef Watch

(.kml)

Part. CC

Impact

2
Sea level

rise/storm

surge

Maximum sea level rise

expected along shoreline

by 2050

mm of sea level

rise

0 - 0.5mm (max)

IPCC CMIP5

(.kml)

Part. CC

Impact

3
Compounding

hazards

Number of additional

climate change hazards

likely to impact coastal

fishery in next 10 years

Count of hazards

identified as

likely to have

impact

0-5 (max)

Part. CC

Impact

Participatory

Mapping

Ecological Sensitivity

4
Coral

susceptibility *

Proportion of

bleaching-sensitive coral

Consult

susceptibility

worksheet

(appendix e)

Percent 0 - 100%

(max)

FF Ecol Surv Part. Haz Map

5
Fish

susceptibility

How many of the top 3

key species are

considered vulnerable to

climate change?

Consult

worksheet c

0,1,2,3 = (scores

0, 0.33, 0.66, 1)

OurFish,

Ecol Suv
HHS, Part

6
Fish catch

change

How much has fish catch

changed over the last 5

years?

Percent increase

or decrease

+/-20% (max)

20% decrease =

1,

20% increase = 0

Part. CC

Impact
HHS
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7
Mangrove

presence

Inverse proportion of

mangroves-protected

coastline

1/% of coastline

covered by

mangrove

Percent

0% = 1

50% or greater =

0

Part. Haz

Map

UNEP

Mangroves

8
Seagrass

presence

Inverse proportion of

seagrass-protected

coastline

1/% of coastline

with seagrass

present within

200m

Percent

0% = 1

50% or greater =

0

Part. Haz

Map

UNEP

Seagrass

Social Sensitivity

9
Economic

dependence on

fishery

What proportion of

household income (value)

comes from fishing?
Percent 0 - 100%

HHS
Part. CC

Impact

10
Livelihood

dependence on

fishery

What proportion of jobs

(number of livelihood

types) contributing to a

household’s income are

fishing?

Percent 0 - 100%
HHS

Part. CC

Impact

11
Coastal

Slope *

Distance from coastline to

10m elevation

0m = 0

500m or greater

=1

Local DEM
JAXA 30m

DEM

Ecological Recovery Potential (Ecological Adaptive Capacity)

12
Coral

Diversity *

Number of types of coral

present

(Consult

appendix e)

10 coral types

present = 1

1 coral type =0

Count 1-10

FF Ecol Surv

13
Hard

coral cover *

Proportion of area

covered by hard coral

species

(Consult

appendix e)

100% hard coral

= 1

FF Ecol Surv
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0% hard coral =

0

Percent 0 - 100%

14
Fish functional

diversity

How many functional

groups are present in this

fishery?

(Consult

appendix f)

5 functional

groups = 1

1 functional

group =0

(0-1)

FF Ecol Surv Part. Haz Map

15
Fish size

distribution

How large is a typical

mature adult of the top

key species in this area?

10cm = 0

100cm = 1

10cm-100cm

FF Ecol Surv Part. Haz Map

16 Fish biomass *

What's the total fish

biomass in this area?

(MacNeil et al. 2015)

1000 kg/ha = 1

0 kg/ha = 0
FF Ecol Surv

17 MPAs in place
Percent area covered by

MPA

100% cover = 1

0% cover = 0

Percent 0 - 100%

Reserve

Design

Part. Com

Assets

Social Adaptive Capacity

18
Access

to credit *

What percentage of

people feel like they have

access to sufficient funds

to restore livelihoods?

100% have

access = 1

0% have access =

0

Percent 0 - 100%

HHS/Fin.

Inc. Tlk.

Part. Com

Assets

19
Community

infrastructure

How many of the top 25

key assets does the

community have?

See community

assets worksheet

(appendix d)

20 assets = 1

5 assets = 0

Count 5-20

Part. Com

Assets

Part. CC

Impact

20
Livelihood

diversity

How many different job

types are contributing to

the average household

income?

5 or more job

types = 1

1 job type = 0

Count 1-5

HHS
Part. CC

Impact
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21
Gear

diversity

How many fishing gear

types are used in this

area?

4 or more fishing

gear types = 1

1 gear type = 0

Count 1-4

HHS
Part. Com

Assets

22
Social

trust *

Trust of strangers vs.

neighbors

% who trust

neighbor /%

who trust a

stranger

Percent 1-100%

HHS

23
Mobile phone

prevalence *

Percent fishers who have

a mobile phone
Percent 1-100% OurFish App HHS

24
Responsive

governance *

Progress towards putting

fisheries management

and legislation policies in

place that give authority

to make decisions

Fishmark B:

Fisheries

Legislation &

Regulations

Score

Percent 1-100%

Governance

Evaluation

25
Community

empowerment

What proportion of

participants believe they

have a voice in how their

local fishery is managed?

Percent 1-100% HHS
Part. Com

Assets

26 Education

What portion of adults

have completed at least

10 years schooling?

(substitute locally

relevant threshold)

Percent 1-100% HHS
Part. Com

Assets
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Appendix B: Participatory community workshop guidelines

Vulnerability is highly localized. As such, three participatory components are designed to engage the

community in developing an effective assessment of climate change vulnerability: Participatory Hazard

Mapping, Participatory Climate Impact Discussions, and a Participatory Community Assets Discussion. All

three of these activities build upon each other and utilize similar resources which are most effectively

conducted in a single ~3-hour workshop. These efforts should be aligned and integrated with

Participatory Rural Appraisals or other participatory activities if possible.

Resources Needed:

● Laminated print-out of satellite image of the LGU and surrounding fishery area. (This can be

acquired via google earth pro for non-commercial purposes.)

● Dry erase markers, multiple colors

● Camera (decent quality smart phone camera acceptable)

● Question lists for each activity

Target Participants:

● Local stakeholders – fishers and non-fishers

● Local experts -

● Local & regional government staff

● Older residents

● Young residents

● Female respondents

Guidelines: Questions should be asked in a neutral tone, not encouraging or discouraging any particular

options. The coordinator should encourage responses from all attendees and work to make sure

less-dominant voices are equally represented, especially the perspectives of female and younger

respondents.

Start by laying out the satellite image and tracing the road you drove in on and placing a star where the

meeting is being held. Allow communities to orient themselves by asking different people to draw roads

and mark local features on the map (school, houses, etc.,). Once people are reasonably familiar with the

image, proceed to activities.

Participatory Hazard Mapping

The purpose of this exercise is to gain the community’s perspective on where changes have been

occurring and where they are likely to occur in the future, if these are different, why, and what’s driving

these changes. At the end of each question, for each hazard, or whenever useful information is about to

be erased, a top down photo of the participatory map should be taken to capture the information

provide.

● What are the primary physical hazards facing your community? (Give participants chance to

answer, but if they struggle to come up with ideas, list some options such as drought, flood,
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cyclone, storm surge, coastal erosion, coral bleaching, animal disease, crop pests, sea level rise,

drinking water quality, etc.

● For each hazard ask: (Relevant for developing overall participatory hazard maps in support of

IKI)

o Where does that hazard occur? (Map)

o What is the estimated impact of each site?

o What is the overall impact of each hazard?

o How often does it occur?

o What actions are being taken to avoid that hazard?

o What actions are taken to recover from hazard events?

o How long does recovery take?

● After each hazard has been mapped, title the map which the hazard and take a photo (or

multiple photos) of the participatory map from directly overhead, attempting to minimize the

glare from nearby lights.

● How much of the coastline is protected by mangroves? Ask participants to map mangrove areas

(variable 7).

● How much of the coastline is protected by seagrass? Ask participants to map seagrass areas

(variable 8)

● During the last coral bleaching event, what percentage of the coral reef bleached?  (variable 4)

● Fish Functional Diversity: How many of the following functional groups are present in this area?
(Country team to provide local examples that may be present in each location) _____ (Answer
1-5, variable 14)

o Herbivore/Omnivore
o Piscivore
o Invertivore
o Planktivore
o Apex Predator

● On an average day, how big is the largest fish that you catch? (variable 15)

● What proportion of this area is within an MPA? (variable 17)

Climate Impact Discussions

● Which of the physical hazards discussed above have become stronger over the last 10 years?

(These can be referred to as climate change events)

● Which of these climate changes events are having an impact on your fishery today? (Variable 3a)

● What other climate change events do you think may start impacting the fishery over the next 10

years? (Variable 3b, add 3a and 3b to get variable 3 score.)

● When have these events happened? (Event, dates, severity, impacts, recovery actions)

● How has fish catch changed over the last 5 years? (variable 6)

● Do you attribute this change to changing conditions?

● How much of the local economy relies on fishing? (variable 9)

● What proportion of residents rely on fishing as their primary income? (variable 10)
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Community Assets Discussion

● What proportion of community members feel like they have access to enough emergency funds

to allow them to restore their livelihoods if a disaster occurred? (variable 18)

● How many key assets does the community have, according to the infrastructure worksheet in

appendix d? (variable 19)

● On average, how many different types of jobs does a household have contributing to its total

livelihood? (variable 20)

● How many different types of fishing gear are used in this community? (variable 21)

● What proportion of participants believe they have a voice in how their local fishery is managed?

(variable 25)

● In this community, what portion of adults have completed at least 10 years schooling (or locally

relevant threshold of schooling)? (variable 26)
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Appendix C: Step-by-step methods for CCVA

Data collection instructions for a Regional CCVA

Appendix A contains sources and links for data. (For spatial data, values can be obtained visually from

Google Earth files, but best if captured using GIS if possible).

Site Data

● Identify the locations of each potential area of interest (AoI) including coastline and fishing area

associated with the community. If possible, map these locations and areas in a Google Earth .kml

or .kmz file.

Exposure:

● (Low resolution approach). Visit the website:

https://coralreefwatch.noaa.gov/product/thermal_history/sst_trend.php. Within the Annual

Trend map, click on the grid tile that incorporates the area of interest.

● Zoom into each area of interest and estimate the decadal SST increase for each site.

● Enter the result as the Exposure value into the FastFields Regional CCVA form.

o (For high resolution, download SST trend data from NOAA Reef Watch (reefwatch.com)

and import into a GIS software. Remove the NoData areas, and calculate the mean SST

change per decade statistics for each AoI.)

Sensitivity:

● (Low resolution approach). Visit the website: http://data.unep-wcmc.org/datasets/1. Click on

the ArcGIS button to open in a webmap viewer.

● Zoom to each area of interest, and use the Measure tool to estimate the reef area (hectares)

utilized by each community as precisely as you can.

● Then use the Measure tool again to measure the length of coastline (km) associated with each

community (include at least all coastline parallel with reef area).

● Enter these values into the FastFields Regional CCVA form.

o (For high resolution, download Coral Reef Location data from UNEP. Calculate the reef

area within each AoI. Measure the coastline within each AoI. Divide the coral reef area

(in hectares) by coastline (in kilometres) to obtain the ratio of Reef Area to Coastline

(ha/km).

Adaptive Capacity:

● Option 1: Work with the country-team to create a government effectiveness rating using the use

country team’s local knowledge to estimate the level of receptivity, human resources, and

infrastructure to create a government rating.
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● Apply a Likert scale to convert the rankings into values ranging from 0-1.

● Option 2: Use the Governance Responsiveness worksheet in Appendix G to evaluate each

potential site.

● Enter these values into the FastFields Regional CCVA form.

Data collection instructions for a Local CCVA

Appendix A contains sources and links for data. (For spatial data, values can be obtained visually from

Google Earth files, but best if captured using GIS if possible).

Exposure:

● Bleaching Potential: use the linked Google Earth .kml file (direct download from NOAA) to

estimate the decade in which bleaching is expected to become an annual event in the AoI under

the RCP8.5 (10x) scenario. (For higher resolution, use GIS approach)

● Sea Level Rise: use the linked Google Earth .kml file (follow link, then click download) to

estimate the amount of sea level rise expected by mid-century in the AoI. (For higher resolution,

use GIS approach)

● Compounding hazards: follow participatory approach in Appendix B. Count all climate change

hazards currently impacting the fishery and all climate change hazards that the community

thinks are likely to impact the fishery in the next 10 years.

Ecological Sensitivity

● Coral susceptibility: Use Appendix E worksheet. Use the coral species identified in the ecological

surveys, if available or the coral families is using the participatory approach.

● Fish susceptibility: Use Appendix F worksheet to identify the vulnerability of the top 3 key

species in this area as recorded in the linked Fish Vulnerability Database (direct .csv download

from dryad.com).

● Fish catch change: Rely on household surveys to measure the change in fish catch, or follow the

participatory guidelines for asking the community how fish catch has changed.

● Mangrove presence: Use participatory mapping to measure the proportion of coastline

protected by mangroves, or use spatial data provided by UNEP for measurements. Local

knowledge is assumed to be more up to date than global spatial dataset.

● Seagrass presence: Use participatory mapping to measure the proportion of coastline protected

by seagrass, or use spatial data provided by UNEP for measurements. Local knowledge is

assumed to be more up to date than global spatial dataset.

Social Sensitivity

33

https://coralreefwatch.noaa.gov/climate/projections/downscaled_bleaching_4km/downscaled_projections_rcp85.kmz
https://drive.google.com/file/d/1UKCl80OroydKZUY8xA626EVNeNVGienp/view
https://datadryad.org/bitstream/handle/10255/dryad.156290/Jones_Cheung_SDATA.csv?sequence=1


● Economic dependence on fishery: Use household survey to calculate the average proportion of
livelihood value that comes from fishery. If a household survey is not available, use participatory
approach (Appendix B).

o For example, if a household has four sources of income, but fishing generates 75% of the
income, record 75%.

● Livelihood dependence on fishery: Use household survey to calculate the average proportion of
livelihoods that are fishing. If household survey is not available, use participatory approach
(Appendix B).

o For example, ask how many sources of income does the household have? A person can
have multiple sources, so a typical household may have 2 persons involved in fishing, 1
person selling vegetables, and 1 labourer. This would equate to 50% proportion of
livelihoods dependent on fishery.

● Coastal slope: Estimate the shortest distance from coastline to 10m elevation point. This is best
calculated using elevation data (digital or topographic map), or can be approximate from local
knowledge.

Ecological Recovery Potential (Ecological Adaptive Capacity)

● Coral diversity: Use Appendix E worksheet. Use the coral species identified in the ecological

surveys, if available or the coral families is using the participatory approach.

● Hard coral cover: Use Appendix E worksheet. Use the coral species identified in the ecological

surveys, if available or the coral families is using the participatory approach.

● Fish functional diversity: Obtain from ecological surveys, or otherwise exclude from analysis.

● Fish size distribution: Obtain from ecological surveys, or participatory workshop (Appendix B)

● Fish biomass: Obtain from ecological surveys, or otherwise exclude from analysis.

● MPAs in place: The reserve design component should identify the proportion of MPAs that cover

the area considered to be the community’s fishing areas, otherwise ask participants to map the

areas covered by MPAs as a proportion of their overall fishing area.

Social Adaptive Capacity

● Access to credit: This question is designed to understand if people feel like they have sufficient
access to credit to allow them to bounce back from a disaster by re-establishing their current
livelihoods. This can be obtained from the Financial Inclusion Toolkit work, from the household
survey, or through the participatory workshop. This variable could be dropped if data reliability is
questionable.

● Community infrastructure: Appendix D contains a full list of important community infrastructure
that are used to assess the operational capacity of the community, not just climate resilience.

● Livelihood diversity: The household survey or participatory workshop will identify how many
sources of income a typical household has.

● Gear diversity: The household survey or participatory workshop will identify how many sources
of fishing gear are used in this community.

● Social Trust: The household survey should include two questions on how much someone trusts a
stranger, and their neighbour. These questions combine to measure social trust. This may be
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difficult to measure in a participatory workshop so can be excluded from analysis if surveys are
not available.

● Mobile phone prevalence: This is intended to measure the proportion of a group of people who
have access to mobile phones. If the OurFish app can provide the proportion of total fishers that
have mobile phones, use that data. Otherwise, use household surveys for the proportion of
households that have mobile phone access. This variable could be dropped if data reliability is
questionable.

● Responsive Governance: Where FishMark is being deployed, the FishMark B score should be
used to evaluate this variable. If FishMark is not being deployed, Appendix G provides a brief
6-question (yes/no) form to provide a basic assessment to be completed by the country team, or
through the participatory workshop. This variable could be dropped if answers are uncertain.

● Community Empowerment: The household survey should inform this variable, otherwise, insight
can be gained through the participatory workshop.

● Education: Educational attainment of year 10, or similar country-relevant threshold, should be
collected either through the household survey, or through participatory workshops.

● Enter these values into the FastFields Local CCVA form.

Analysis methods

● Each variable will be evaluated and give a variable value appropriate for the range of data

encountered.

● Data should be entered into the appropriate FastFields Form which will automate the following

steps:

o The variable value will be normalized using the max and min range of values to remove

the influence of outliers resulting in a variable score of 0-1.

o If there is more than one variable within a component, the variable scores are to be

summed and normalized giving each component a component score between 0-1.

o Component scores are integrated following the equation in Figure 4, resulting in a CCVA

score or vulnerability score between 0-2.

● Upon FastFields form submission, a basic reporting dashboard will be generated displaying the

overall vulnerability score, component scores, graphic result, and list of potential response.

● The dashboard results should be included in a basic CCVA report to be generated for each

location.

35



Appendix D: Community infrastructure worksheet

How many of the following infrastructure items are present and fully functioning in the community? This

list is intended to gauge overall functional capacity of the community not just as related to climate

change. (Cinner et al., 2015)

gas station  ☐

mechanic/garage  ☐

public transportation  ☐

paved road  ☐

jetty/wharf  ☐

daily food market  ☐

weekly food market.  ☐

fish freezer (community or private)  ☐

ice machine  ☐

Restaurant  ☐

daily newspaper  ☐

Banking  ☐

Doctor  ☐

medical clinic  ☐

Hospital  ☐

Pharmacy  ☐

emergency services (fire and/or ambulance)  ☐

police station/booth  ☐

primary school  ☐

secondary school  ☐

Dentist  ☐

hotel/inn  ☐

piped water  ☐

Electricity  ☐

Internet facilities  ☐

Total number ______ (of 25)
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Appendix E: Coral susceptibility worksheets

Ecological survey coral worksheet

Species list to be reviewed and finalized by the country team. If ecological survey not completed, please

refer to the participatory mapping guidelines in Appendix B

Bleaching-Resistant Corals Bleaching-Susceptible Corals

Acanthastrea Acropora

Cyphastrea Millepora

Diploastrea Montipora

Favia Seriatopora

Galaxea Stylophora

Goniastrea  

Hydnophora  

Leptoria  

Merulina  

Montastrea  

Platygyra  

Porites  

Turbinaria  

What proportion of the reef area is covered by bleaching-resistant corals? _____

(Variable 4)

What is the total count of coral species in this area?

_____ (Variable 12)

What proportion of the reef is covered by hard coral species?

_____ (Variable 13)

Susceptibility information acquired from Reef Resilience.org (Marshall et al., 2016)

<http://www.reefresilience.org/coral-reefs/stressors/bleaching/bleaching-susceptibility/>
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Appendix F: Fish susceptibility worksheet

Jones and Cheung (2018) provide an extensive assessment of vulnerability of over 1000 marine species

to climate change. The full list is available at the following website, with direct download available here:

https://datadryad.org/resource/doi:10.5061/dryad.9dc21. To assess Fish Susceptibility (Variable 5),

identify the top 3 key species for the fishery. Then find the vulnerability score for each species in the

vulnerability list.

Top 3 key species for local fishery Vulnerability score

Species 1: ________ ________

Species 2: ________ ________

Species 3: ________ ________

Variable 5: How many of the top 3 species have a

greater than 50% vulnerability to climate change? ______

Variable 14: Fish Functional Diversity: How many of the following

functional groups are present in this area? (Country team to provide local

examples that may be present in each location)

o Herbivore/Omnivore
o Piscivore
o Invertivore
o Planktivore
o Apex Predator

_____ (Answer 1-5)
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Appendix G: Governance Evaluation

The questions provide a brief evaluation for assessing Governance Effectiveness (variable 24).

Yes/No: Do local management groups have the authority to manage their fisheries?

Yes/No: Do community members participate in the management of their fisheries?

Yes/No: Are fisheries regulations/harvest control measures in place?

Yes/No: Is a fisher registration process in place?

Yes/No: Are enforcement mechanisms in place?

Yes/No: Is a plan to address disaster risk and effects of climate change on the fishery in place?

Yes/No: Are mechanisms in place to monitor ecological effects of climate change?

Yes/No: Are mechanisms in place to monitor socio-economic effects of climate change?

For how many of these questions did you answer Yes? ________

(Answer divided by 8 is the value for variable 24)
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