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1. Introduction
As climate change continues apace, the need to build resilience and adapt to a changed and
changing climate has become increasingly important. Recognition that climate change
represents a threat, particularly to the world’s most vulnerable populations is not, on its own,
enough. There is also a need to understand the nature of the threat, and to integrate that
information with the wider economic, political, cultural and societal influences on human wellbeing and security.
This report sets out guidance on best practise for undertaking assessments of future climate
risk at regional or national scales, for international development planners (for example donors
and funders such as the UK’s Foreign, Commonwealth and Development Office) and policy
makers.

Why do we need analysis and communication of climate risk?
Information about climate change and about impacts is already widely available, not least
through ambitious research collaborations and synthesis projects, such as the assessments
conducted by the Intergovernmental Panel on Climate Change (IPCC). However, the evidence
from climate science is most often framed and presented with reference to greenhouse gas
concentration or temperature scenarios, and in isolation from other factors. This information
is valuable for assessing the scale of the threat associated with climate change, and therefore
to support discussion and negotiation on the climate mitigation challenge. However, this
framing of the research is less helpful to inform resilience and adaptation action for living in
the current or future climate, or to manage risk in the context of complex socio-ecological
systems and identifying compounding risks.

What is climate risk?
Climate risk can be understood as a combination of exposure to hazard and vulnerability (see
Figure 1).

Figure 1: Climate risk diagram from IPCC (2014)
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Critically, the climate hazard is only one component of the climate risk. From this perspective,
action to manage risks requires information about the hazard within the context of the
exposure and vulnerability of systems. Much of the information currently available leads with
an analysis of the climate hazard, often using standardised metrics of impact from climate
impact models, rather than assessing impacts through a socio-economic lens. This has
consequences for the way climate risk is understood by decision makers and the relevance of
the output to support action.

Informing development planning
Development goals, such as the Sustainable Development Goals (SDGs), are threatened by
climate change, but climate is only one component of the complex development landscape.
As such, there is a need for information on climate hazards that can be understood and
incorporated into the wider decision context by development planners and policy makers. This
means analysing and presenting climate information from the perspective of development
goals, which primarily means interpreting what climate means for lives and livelihoods through
a socio-economic assessment. This information can sit alongside expertise and understanding
of other development threats and challenges to better inform development planning.

Setting the standard
This methodology takes a top-level view of the information need, which can be applied in
different ways, depending on the requirements of different users. The approach aims to
standardise aspects of climate analysis and communication for development, where there are
common decisions to be made. The three key components of the approach are:
•

•

•

A framework to support a transdisciplinary approach to climate risk analysis that
facilitates the integration of social and climate science worldviews allowing for a holistic
risk assessment aligned with development planning and policy decision making;
Standard scientific best-practice guidance for climate data analysis to inform subregional climate risk assessments, for historical climate data and climate model
projections;
Close involvement and co-production approaches with users to ensure the climate risk
information provided is fit-for-purpose.

Output from this approach
Setting out this approach is an opportunity to share best practise through experience and use,
and this document can be seen as an evolving guide to climate analysis and communication
of climate risk for development planners and policy makers. The hope is that by outlining an
approach to best practice in the production of climate information to support adaptation and
resilience, that it becomes easier to undertake such assessments. Assessments that follow
the guidance set out here can be relied on to be of a high standard of scientific integrity,
providing a clear and authoritative source of evidence on climate change in a development
context from the integration of informed socio-economic and climate analysis. The approach
aims to address a critical information gap in science and socio-economic evidence to inform
action on adaptation and resilience within a development planning context, as the need to
prepare for the changing climate grows ever more urgent.
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2. Core methodology
This section describes the core methodology for conducting ‘Climate in context’ analysis.
Firstly, the key stages of the methodological approach are summarised in section 2.1,
including information about the order the key stages are conducted and the division of tasks
across the project team members. Specific methods and standards for the different
components of the analysis are provided in Boxes 1-3; socio-economic methods and
standards in Box 1 and the methods and standards for the baseline and future climate data
analysis components in Boxes 2 and 3 respectively. Limitations and assumptions for the
methodology are discussed in Section 2.2.

2.1 Methodological approach
There are five key stages in the proposed interdisciplinary methodological approach. These
key stages are described below and presented as a schematic diagram demonstrating the
division of tasks across the project team in Figure 2.

Figure 2 – Schematic diagram of the key stages in the methodology and division of tasks between the socioeconomic analysts, the climate analysts and the project team.

Stage 1: Agree project scope
As with any climate analysis project, the first stage involves engagement across the project
team to agree the scope of the work, format of the outputs and identify any risks and
dependencies.
For the ‘Climate in context’ approach, there are certain aspects of the project that are already
agreed, such as the need for climate information to be analysed and presented in the context
of the socio-economic system to inform decision-making and policy planning. Therefore,
discussions during this first engagement stage should focus on identifying the customer’s
needs for the analysis, how they plan to use the final ‘climate in context’ information and what
information is already accessed and used, to ensure the output is tailored appropriately. Such
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discussions should involve bringing together both climate and socio-economic experts (such
as international development experts and sector experts) to better scope the customer’s needs
through a development lens. Specific decisions that should be discussed and agreed across
the project team in stage 1 are summarised in Table 1.
Table 1 – Decisions to make in Stage 1 of the ‘Climate in context’ methodology

Stage 1: Agree project scope
Stage Decisions to be made
1
Socio-economic context and sectors or
themes of interest to customer to inform
planning – this could be one focus sector,
or a range of different contexts depending
on the customer’s needs
Most suitable spatial scale for analysis,
e.g. regional, sub-regional, national, subnational

Who is responsible?
Customer to identify needs for
planning,
supported
by
socioeconomic experts

Customer to identify needs for
planning, guided by expertise from
climate and social scientists on
plausibility and approach
Most suitable climate time periods to use Customer to identify needs for
for both the baseline and future for climate planning, supported by expertise from
analysis (e.g. mid or end of century)
climate and socio-economic experts
on plausibility

Stage 2: Establish baseline relationship between climate and relevant
socio-economic context
The aim of this second stage of the approach is to provide a qualitative assessment of the
baseline climate in the context of the key socio-economic themes identified by the project
team in Stage 1. This stage requires characterisation of both the socio-economic themes of
interest and the key climate vulnerabilities, alongside identification and description of the
baseline climate. There are 3 stages in establishing the baseline relationship, summarised
below:

Stage 2.1: Characterise current socio-economic context
This stage involves gathering and summarising key socio-economic information for the
relevant spatial regions (e.g. regional, national), tailored to the customer’s interests identified
in Stage 1. Methods and standards for this socio-economic component of the methodology,
including example datasets, are discussed in Box 1.
This stage of the work will be led by the socio-economic analysts with regular iteration and
discussion across the project team to draw out the relevant information to inform decisions
around the climate analysis, such as:
o
o
o

Key climate-related vulnerabilities and exposure to climate-related hazards,
Most suitable climate variables/metrics to analyse based on the key vulnerabilities
identified,
Resolution of mismatch between social and climate temporal and spatial scales
by identifying and agreeing the most appropriate scales for analysis.
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Box 1 - Methods and standards: socio-economic analysis
Dataset selection
When selecting suitable datasets for characterising the socio-economic context in Stage 2.1,
the following factors should be considered:
•
•
•

•

•

Suitability of the data metrics for the customer’s interests (example datasets for
different socio-economic contexts are given in the table below);
The datasets are from trustworthy sources that can be referenced;
Spatial aggregation of the datasets, i.e. are the data national, district level, and how
consistent are these data across these scales? Datasets with consistent metrics
across the broad spatial region of interest are preferred to inform comparative
analysis;
Temporal periods of the datasets, to establish the suitability for use as a baseline to
use as indicators for future time periods (e.g. mid-21st century) i.e. when was the
data collected, how representative are the datasets of the current situation, how does
this compare to the baseline climate time period, how long is the time series?
Where multiple datasets are selected the consistency of the metrics across the
spatial and temporal scales should be considered.

Socio-economic context
Economic development
Food security and nutrition

Example suitable data metrics
Development metrics
Maps of population density
Maps, calendars and statistics of crop and livestock
production, livelihood activities, access to markets,
Maps and trends in food security crises, population data
land use management; share of household income spent on
food; health trend metrics (e.g. obesity, calorie intake,
nutritional value).
Energy and infrastructure
Maps and metrics of infrastructure
Humanitarian assistance
Maps and statistics humanitarian assistance provided over
a relevant time period
Publicly available policy National Adaptation Plans
documents
Disaster Risk Reduction Plans
Livelihood Zoning
Livelihood zoning maps
Aqueduct mapping tools
FAO Aqua maps

Page 6 of 34
© Crown copyright 2022, Met Office

OFFICIAL

Box 1 - Methods and standards: socio-economic analysis (continued)
Focus of analysis
When conducting the socio-economic analysis the following areas of focus should be
prioritised:
•
•

•

•

A systems approach should be adopted in order to consider a range of metrics in
context of one another
Characterisation of the geography of the key socio-economic challenges to provide
sub-regional context.
o Maps are used to identify topography, natural resource, population density,
agricultural production, water availability and protected wildlife areas (e.g.
FAO Aqua maps, WRI Aqueduct mapping tools)
Identification of where the region’s vulnerability to climate-related hazards lie in
relation to:
o Exposure to climate-related hazards
o Sensitivity to climate-related hazards
o Adaptive capacity of the systems or sectors of focus
Previous observed trends and sector climate dependencies or vulnerabilities using
case studies to demonstrate if relevant.

Limitations
The socio-economic analysis should be considered in context of the limitations of socioeconomic data and adopting this approach. Such limitations include:
•
•
•

Missing data
Lack of consistency across datasets
Typical spatial aggregations are driven by political borders and not compatible with
gridded climate data or climatological classifications.

Specific decisions that should be discussed and agreed across the project team in Stage 2.1
are summarised in Table 2.
Table 2 – Decisions to make in Stage 2.1 of the ‘Climate in context’ methodology

Stage 2: Establish baseline relationship between climate and relevant socioeconomic context
Stage Decisions to be made
Who is responsible?
2.1
Which socio-economic datasets Socio-economic analysts
are most suitable for the customer’s
needs
Analytical framework to suit Socio-economic analysts and customer
customer’s needs
Identify key climate vulnerabilities
Climate analyst with socio-economic analyst
and/or sector experts
Identify most suitable climate Climate analyst with socio-economic analyst
and/or sector experts
variables and metrics to analyse
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Stage 2.2: Baseline climate data analysis
This stage is conducted in parallel to stage 2.1 and involves characterisation of the baseline
climate across the spatial region of interest, drawing on the information gathered in stage
2.1. As in stage 2.1 this component of the work requires continued iteration and close
collaboration between the socio-economic and climate analysis. This stage therefore can be
broken down to a few steps, as described below.
Firstly, an assessment is made of the most appropriate climate datasets to use to characterise
the baseline climate. This can include observational data and/or reanalysis data, as well as
the use of supportive literature and climate data tools such as the IPCC Interactive Atlas
(2021). Methods, standards and considerations for this dataset assessment are discussed in
Box 2.
Following selection of a dataset, region-wide climate analysis and visualisation is conducted
for the variables of interest identified in Stage 2.1. This region-wide analysis is used to inform
selection of the most appropriate spatial division of the region in collaboration with the socioeconomic analysts, drawing on the socio-economic assessment in Stage 2.1. For a subregional analysis, spatial analysis zones are selected to characterise the sub-regional climate
in the most appropriate way and are therefore selected predominantly based on the current
climate using Kӧppen-Geiger climate classifications as a general guide for climate zones
(Beck et al., 2018). Socio-economic factors, such as urban centres and regions of particular
interest or climate vulnerability, are also taken into consideration. Methods, standards and
considerations for the selection of spatial analysis zones are discussed in Box 2. Examples of
the selection of spatial analysis zones for a national assessment of food security and climate
change in Sudan (World Food Programme & Met Office, 2016) and for the Climate Risk Report
for the East Africa Region (Richardson et al., 2022) are shown in Figure 3 and Figure 4
respectively.

Figure 3 – Example of spatial analysis zones selected for a food security and climate change assessment for Sudan
(World Food Programme & Met Office, 2016). Panels a-c show maps of livelihood zones for Sudan, the annual
average rainfall over the baseline period, and the three analysis zones selected by grouping livelihood zones to
reflect the rainfall climatology.
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Figure 4 – Example of spatial analysis zones selected for the Climate Risk Report for the East Africa Region
(Richardson et al., 2022). Top panels show maps of elevation, population density and climate classifications used
to inform the selection of the six sub-regional analysis zones elevation shown in the bottom panel.

Once appropriate spatial analysis zones are identified, the baseline climate data is processed
and plotted within these zones to characterise the climate for the variables of interest. An
example for East Africa is provided in Figure 5 which highlights the diversity in annual cycles
of precipitation and temperature across the six zones, and the benefit of using bespoke zones
to characterise the climate rather than political borders or regional boxes as are often used,
(see Richardson et al. 2022).
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Figure 5 – Time series plots of monthly precipitation and temperature in each of the six spatial analysis zones
used for the Climate Risk Report for the East Africa Region (Richardson et al., 2022).

Specific decisions that should be discussed and agreed across the project team in stage 2.2
are summarised in Table 3.
Table 3 – Decisions to make in Stage 2.2 of the ‘Climate in context’ methodology

Stage 2: Establish baseline relationship between climate and relevant socio-

economic context
Stage
2.2

Decisions to be made
Selection of appropriate sub-regional analysis
zones
Which observations/reanalysis datasets to use for
the baseline climate analysis
Choice of baseline period

Who is responsible?
Climate analyst and socioeconomic analysts
Climate analysts
Climate analysts
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Box 2 - Methods and standards: baseline climate data analysis
Datasets
The baseline climate is characterised using either gridded observational datasets or reanalysis
products that combine observations and model data. It is recommended that at least two
datasets are considered for comparison and consistency, and supportive literature can help in
identifying suitable datasets. Both global and regional products can be considered and the
dataset with the best representation of the regional climate selected for use.

Variables
Standard climatological variables such as temperature and precipitation are used to
characterise the baseline climate. For temperature it is useful to consider daily minimum, mean
and maximum values over both annual and seasonal timescales, and for precipitation annual
and seasonal totals are assessed. Analysis is usually focused on climatological means, but
other relevant metrics, such as extremes indices, may also be appropriate to assess if identified
by the climate sensitivities identified in Stage 2.1.

Time period
A 30-year time period is required to characterise the statistics of the baseline climate. The
typical definition of the baseline time period in climate analysis is 1981-2010.

Spatial analysis zone selection
Considerations when selecting spatial analysis zones include:
•
•
•

The baseline climate (e.g. maps of climatological temperature and precipitation and
climate classifications) – this should be the main driver of the zone selection.
Information about the geography (e.g. elevation, river systems) and other relevant socioeconomic factors (e.g. population density, common livelihood activities).
The resolution of the future climate data to be used to ensure an appropriate number of
climate model grid boxes is included in each zone (discussed in Box 3).

Spatial analysis zones are defined using shapefiles either by adapting existing shapefiles (e.g.
Figure 3), or by qualitatively combining maps and creating bespoke shapefiles (e.g. ). The
shapefiles are used to extract the appropriate region from the gridded climate model data by
selecting the grid boxes that intersect with at least 50% of the shape.
•

Consideration of the resolution of the future data to be used (discussed in Box 3) as need
to ensure an appropriate number of grid boxes from the climate models
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Stage 2.3: Summaries of relationship between climate and socio-economic
context
This stage of the work aims to bring together the socio-economic assessment from stage 2.1
and the climate analysis in the identified zones from stage 2.2 to summarise these
relationships.
Due to the complex nature of this assessment, the approach is a qualitative one where the
project team collaborate to bring together the two analysis components. In each of the analysis
zones the assessment brings together the climate vulnerabilities identified, the exposure to
relevant climate-related hazards, and known relationships from the literature (such as critical
temperature thresholds and water requirements for crop or livestock production).
These summary assessments in the different analysis zones provide the necessary baseline
from which the future climate projections can be interpreted. Figure 6 demonstrates how
stages 2.1, 2.2 and 2.3 feed into one another.

Figure 6 – Schematic of the steps within Stage 2

Examples of the summary baseline assessments of climate and livelihoods in the analysis
zones for Sudan from World Food Programme & Met Office (2016) are given in Figure 7, and
for the Climate Risk Report for the East Africa Region (Richardson et al., 2022) in Figure 8.

Figure 7 – Example of top level summaries of climate, livelihoods and key vulnerabilities identified in the baseline
assessment for Sudan from (World Food Programme & Met Office, 2016).
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Figure 8 – Baseline Climate in Context summaries from the Climate Risk Report for the East Africa Region
(Richardson et al., 2022).

Stage 3: Analyse and interpret future climate projections for socioeconomic context
The third stage of the project involves analysis of future climate projections and
interpretation in the context of the key vulnerabilities and baseline assessments developed in
Stage 2. Firstly, the quantitative future climate data analysis is conducted by the climate
analysts, followed by collaborative interpretation of the future projections in the context of the
key socio-economic challenges.

Stage 3.1: Future climate data analysis
Quantitative analysis of projected trends in the relevant climate variables in the identified
spatial analysis zones is conducted. This process includes selection of appropriate climate
models, future time periods and emissions scenarios to analyse, guided by the latest science
and customer needs identified in Stage 1. Once these decisions have been made, the process
involves evaluation of the model simulations against the baseline analysis in Stage 2, followed
by analysis and visualisation of the future time periods from the model simulations under the
different emissions scenarios within the spatial analysis zones. Relevant literature and tools
(e.g. the IPCC Interactive Atlas) are used to support the analysis of variables not suitable to
the zones (e.g. coastal variables), and more complex metrics and indices, where appropriate.
A process of distillation of the range of plausible climate model projections into clear, concise
statements about future change is also conducted. Methods and standards for the future
climate data analysis are described in further detail in Box 3.
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Box 3 - Methods and standards: future climate data analysis
Datasets
Global climate model projections from the Coupled Model Inter-comparison Project (CMIP)
Phase 5 (CMIP5; Taylor et al., 2012) and Phase 6 (CMIP6; Erying et al., 2016) should be
analysed for consistency with the latest IPCC AR6 report. Regional climate model projections
such as those from the Co-ordinated Regional Climate Model Downscaling Experiment
(CORDEX; Giorgi and Gutowski, 2015) may also be considered, but further evaluation is
required to assess the validity of the global-regional model coupling.

Future time periods
A 30-year time period surrounding the future period of interest is required to characterise the
statistics of the future climate. For example, the years selected from the model simulations to
analyse projections for the 2050s would be 2041-2070.

Scenarios
Representative Concentration Pathways (RCPs; van Vuuren et al., 2011) represent trajectories
of greenhouse gas concentrations throughout the 21st century and more recently these are
combined with Shared Socio-economic Pathways (SSPs) for the CMIP6 climate model
projections. As it is not known which future pathway we will take, it is recommended that at least
two are considered to sample the range of climate projections.

Processing steps
1.
Model
evaluation

2.
Future
trend
analysis

3. Ensemble
comparisons

4. Scenario
selection
(optional)

Analysis of the model simulations over the baseline period and comparison
with the baseline climate assessment in Stage 2. This analysis should include
assessment of the spatial, temporal and statistical distribution of the
climatology using anomaly maps, seasonal cycle plots and probability density
functions to visualise the differences. Models with poor representation of the
baseline climate should be excluded at this stage.
Analysis of the model simulations for the future time periods, emissions
scenarios, and climate variables selected. The delta change method is used
to assess projected change, by calculating the difference between the model
future and model baseline for each model simulation. Visualisations of the
projected trends include maps and seasonal cycles with the reanalysis
baseline assessment included for comparison.
The range of projections across the ensemble of climate models should be
assessed to understand the range of projections and the clustering of the
model projections. Scatter plots and boxplots of the projected changes in
annual and seasonal means are useful tools for visualisation of these
ensemble comparisons, and communicating the model consensus.
Two or three models that span the range of plausible projections are selected
to be used as scenarios of future change. The selection is dependent on the
outcome of the ensemble comparison, i.e. scenarios should reflect the
opposing trends if model projections span zero or reflect the range of
plausibility of important climatology characteristics, such as rainfall extremes
or seasonality. Simple concise descriptions of the scenarios are developed
for ease of reference and communication.
Page 14 of 34

© Crown copyright 2022, Met Office

OFFICIAL

The method of presenting the future scenarios is dependent on the size of the region, the
range of projections and the needs of the customer. Examples include the use of scatterplots
to communicate the uncertainty across model projections (Figure 9), or the use of models as
scenarios of future climate that span the range of model projections (Figure 10), most
appropriate for interactive engagement with non-technical stakeholders.

Figure 9 – Example of an ensemble of climate model projections approach: scatter plot of the projected change in
temperature and precipitation from a large ensemble of climate model projections for one of the spatial analysis
zones in East Africa (Richardson et al., 2022).

Figure 10 – Example of a climate scenarios approach: the three future climate scenarios that span the range of
plausible futures in Sudan (World Food Programme & Met Office, 2016).

Specific decisions that should be discussed and agreed across the project team in stage 3.1
are summarised in Table 4.
Table 4 – Decisions to make in Stage 3.1 of the ‘Climate in context’ methodology

Stage 3: Analyse and interpret future projections for socio-economic context
Stage
Decisions to be made
Who is responsible?
3.1
Which model datasets to use
Climate analysts
Which future time period to use
Climate analysts
Which climate scenarios to use
Climate analysts
Which supportive literature/tools to use
Climate analysts
Method for selecting and presenting the future Climate analysts
climate projections
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Stage 3.2: Interpret future climate projections in the context of the socioeconomic dynamics
Within this stage the interdisciplinary team undertake the core intersectoral expert analysis to
bring together the zonal climate analysis and relevant socio-economic and/or sector analysis
to produce a combined expert interpretation of the evidence on climate risks for the region of
interest. The framing of these interpretations and resulting climate risk narratives should be
determined by the needs of the customer.
The future climate projections identified in Stage 3.1 are interpreted in the context of the socioeconomic challenges and baseline assessments made in Stage 2. Using this understanding
of present climate sensitives of the key socio-economic themes of interest allows for the risk
to be analysed and framed in consideration of pre-existing climate sensitivities and
vulnerabilities. The aim of this process is to consider how the scale and direction of the
projected climate trends may act as a risk multiplier to these existing systemic stresses.
The approach involves translation of the zonal analysis into an assessment of the key climate
risks across the region of interest, for the socio-economic themes of interest, all defined in
Stage 1.
The key focus of this interpretation is to adopt a trans-disciplinary approach to present the
climate risk information in the language of the customer, identifying headline risk messages
that relate to the customer’s programming and planning tasks. Location specific examples are
taken into consideration in analysing key risks and case studies are used, where appropriate.
This stage requires close collaboration from both the climate and socio-economic analysts
drawing upon the climate and socio-economic data gathered. It is recommended this is done
by bringing together the socio-economic and climate experts in a write-shop environment
allowing for detailed discussions to understand and identify the future climate risks.
Specific decisions that should be discussed and agreed across the project team in stage 3.2
are summarised in Table 5.
Table 5 – Decisions to make in Stage 3.2 of the ‘Climate in context’ methodology

Stage 3: Analyse and interpret future projections for socio-economic context
Stage
Decisions to be made
Who is responsible?
3.2
Identification of key climate risks to focus on
Socio-economic
and
climate analysts, input from
customer needs
Choice of cross cutting themes to consider
Socio-economic
and
climate analysts
An example of the key outcomes for food security and livelihoods under three scenarios of
climate change in Sudan is given in Figure 11, and the key climate risks identified across five
sectors for East Africa in Figure 12.
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Figure 11 – Example of the interpretation of the future climate scenarios for Sudan in the context of the baseline
climate, food security and livelihoods assessment, from World Food Programme & Met Office (2016).

Figure 12 – Example of headline risk statements for East Africa resulting from the interpretation of the climate
model projections five key sectors from Richardson et al., 2022.
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Stage 4: Communicate and disseminate
Stage 4.1: Co-produce report summarising the analysis and key findings
The analysis and key findings are presented in a co-produced report. This stage requires input
from the whole project team; the writing of the report is conducted by the socio-economic and
climate analysts and the customer needs to be consulted in order to tailor the outputs to their
needs.
The specific report structure, format and any additional outputs should be agreed with the
customer, however a general report outline is as follows:
•
•

•
•
•
•

Executive summary: includes the key take-away messages from the report;
Baseline assessment: includes descriptions of the socio-economic context, the
baseline climate in the sub-regional analysis zones, and the baseline summary
assessments;
Future assessment: includes descriptions of the future climate scenarios and the
interpretation for the socio-economic context;
Summary: includes a summary of the report;
References: includes all references used to inform the analysis;
Appendices: includes any additional technical detail about the analysis, for example
datasets used and relevant plots and figures from the climate data analysis.

Although the analysis is conducted at the most appropriate spatial scales for the socioeconomic and climate contexts, these analysis zones may not be the most appropriate scales
for the customer’s programming and planning. Political borders are often most suited for
planning, and therefore the report may be best structured by political boundary where the
results from the analysis are translated to the political borders to best suit the customer’s
needs. If national analysis is out of scope, such as in a regional assessment, reference tables
can guide the reader to the most relevant aspects of the report for the country of interest, an
example is given in Figure 13.
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Figure 13 – Example of a country reference table that aims to guide a user to the key messages and relevant report
sections in a regional report (Richardson et al., 2022).

Simple and effective methods for summarising and presenting the key messages should be
used, such as key statements in bold and summary tables, an example of an executive
summary summarising the outputs for the Sudan assessment are shown in Figure 14 (World
Food Programme & Met Office, 2016). Other communication methods, such as posters,
infographics or interactive webpages, are often impactful and desirable but can be resource
intensive and the use of these methods will be determined by the project objective and budget.
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Figure 14 – Examples of key messages presented in an executive summary using bold and coloured text to
highlight key messages as well as infographics (World Food Programme & Met Office, 2016).

Stage 4.2: Disseminate outputs
The dissemination of the project outputs should be driven by the needs of the customer. This
could be as simple as circulating the report to the intended users or could involve a more indepth dissemination plan if the outputs are to be disseminated more widely to different
customer and stakeholder groups and/or the general public. Specific dissemination material
can be developed, such as websites, videos, social media campaigns, posters, and
infographics, depending on the project scope and level of appetite for promotion of the outputs.
Examples of some of these outputs include: an infographic summarising the main climate risks
in West Africa (see Figure 15), a poster summarising the outputs of climate risks for the MENA
region (see Figure 16), and examples of a webpage and video used to promote the key
findings of the climate risk reports are available here (see also Figure 17), and for the Sudan
food security and climate change assessment available here.
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Figure 15 – Example of infographic designed to communicate headline risks from a regional climate risk report for
the West Africa region (Doherty et al. 2022).
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Figure 16 - Example of a poster designed to communicate the key messages from a regional climate risk report for
the Middle East and North Africa region (Richardson et al., 2021).

Figure 17 - Example video outlining the headline climate risk messages from the MENA climate risk report
(Richardson et al. 2021) aimed to advise development policy makers. Video is available here.
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Specific decisions that should be discussed and agreed across the project team in Stage 4
are summarised in Table 6.
Table 6 – Decisions to make in Stage 4 of the ‘Climate in context’ methodology

Stage 4: Communicate and disseminate
Stage
Decisions to be made
4.1
Structure of the report
4.2
Which dissemination methods are most
appropriate for the customer and project scope
4.2
Whether translations of the report or

Who is responsible?
Project team
Project team and customer
Customer

dissemination materials are required

Stage 5: Evaluation and learning
Once the project outputs have been disseminated and actively used, the project team along
with the customer should evaluate both the process and outputs to identify how they could be
improved. Lessons learnt should be documented and incorporated into future applications of
the methodology or the methodology process itself.

2.2 Limitations and assumptions of the methodology
One of the key limitations of the Climate in Context methodology is the lack of compatibility of
the climate and socio-economic data. In terms of temporal compatibility, the 30-year time
period used to define the baseline climate (typically 1981-2010) is not directly compatible with
the most recent socio-economic data and representation of current situation. This makes it
difficult to attribute recent observed trends associated with climate.
With regards to the spatial compatibility of climate and socio-economic data, climate data is
represented by grid box averaged quantities whereas socio-economic data is often
representative of political and administrative borders. The size of the grid boxes varies by
dataset, ranging from large boxes of around 200 km from some global climate models to 25
km from regional climate models, and smaller for observations and reanalysis data. These
grid boxes do not reflect political borders, and likewise political borders do not reflect the
homogeneity or diversity of the climate. As such, large spatial regions are often required to
average and quantify climate data, which are not necessarily representative of the detail of
the socio-economic data within these regions. In addition, socio-economic datasets often lack
consistency across large regions due to inconsistent data collection processes across different
countries.
There are also many assumptions made when evaluating current climate sensitivities and
vulnerabilities and drawing upon these to determine future risks. Therefore, care should be
taken to try and carefully understand the likely future socio-economic trend using the current
data as a baseline to account for future change and compounding risks.
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3. Applications and adaptations
The purpose of this section is to provide examples of applications of the Climate in Context
methodology and adaptations to the methodology to meet different customer requirements.
This is a working document that we intend to update at regular intervals and customers and
collaborators are invited to contribute to this section to demonstrate how the methodology has
been applied and used in their context.
An interactive map of where the Climate in Context methodology has been applied to date,
including links to the report outputs is available here.

3.1 Standardised climate risk reports for FCDO
The UK’s Foreign, Commonwealth and Development Office (FCDO) regional and country
offices are required to use information about climate change in their development
programming. In 2020, FCDO commissioned the production of a set of standardised regional
climate risk reports that apply the Climate in Context methodology to analyse and present
climate information in the context and language of their development programming themes.
The reports will act as an evidence base for the inclusion of appropriate climate information in
development programming. The reports draw on existing socio-economic datasets relevant to
the development themes of each of the FCDO regional hubs. Although the reports have a
regional focus the information will be reported at country scale to support development
programming in the FCDO national offices.
A pilot climate risk report for the Middle East and North Africa (MENA) region which trialled
this approach was conducted and delivered to FCDO in 2021, with the Met Office leading on
the climate analysis components and the Overseas Development Institute (ODI) leading on
the socio-economic analysis components of the methodology (Richardson et al., 2021). Due
to the success of this trial, the methodological approach has been rolled out across multiple
regions defined by FCDO. Three regional climate risk reports have since been delivered in
parallel using this approach; these are for East Africa (Richardson et al., 2022), West Africa
(Doherty et al, 2022) and the Sahel (Holmes et al., 2022). Reginal Climate Risk Reports for
Central Africa and Southern Africa are in progress, with more regions planned in the future.
A standardised approach to these climate risk reports ensures consistency in the application
and use of climate information across FCDO regional and national offices. Additionally, it is
important to ensure consistency with other climate information provided to FCDO offices, such
as the monthly climate outlooks and climatology briefing notes. It is therefore necessary to fix
some of the decisions that are required to be made when applying the Climate in Context
methodology, such as the specific climate datasets and time periods used in the climate data
analysis, to ensure consistency across the risk reports and with other FCDO climate
information products. These decisions are documented in Table 7.
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Table 7 – Table documenting the specific choices for each of the decisions that need to be made when applying
the Climate in Context methodology for conducting the FCDO climate risk reports.

Methodology Decision to be Appropriate choice for FCDO climate risk reports
stage
made
1
Socio-economic
A set of ~5 key themes to focus the socio-economic
context for the risk analysis on, driven by the key socio-economic
analysis
challenges for the region and the requirements of the
development planners. Examples include water
resources, food security and agriculture, and health.
1
Spatial scale for Climate risk analysis is conducted at the regional
analysis
scale.
1
Time periods to use FCDO are interested in the 2050s future time period,
and how this compares to the current situation.
2.1
Choice of socio- Driven by the development contexts and themes
economic datasets
identified in Stage 1.
2.1
Analytical framework Driven by the programming context of the FCDO
regional/national offices and the key themes
identified.
2.1
Choice
of
key Key climate vulnerabilities identified for each of the
climate
themes. This takes the form of identifying which
vulnerabilities
climate hazards the region is exposed and sensitive
to, and in what way.
2.1
Choice of climate Determined by the identification of the key climate
variables
and vulnerabilities. Temperature and precipitation are
metrics to analyse
included in the analysis as standard, but the specific
metrics are determined by the vulnerabilities. For
example, for temperature is it daily maximum, mean
or minimum temperatures that are important and are
there critical temperature thresholds (e.g. for human
health or for crop yield). For precipitation, which
seasons are most important, is the timing of the
precipitation important or the total over the
season/year and is the region prone to flooding
(extreme precipitation) or drought (lack of
precipitation). Other variables and metrics, such as
coastal variables are also identified here, based on
the climate vulnerabilities identified.
2.2
Choice
of
sub- The region is split into bespoke zones that reflect
regional
analysis regions of similar climatology. The number of zones
zones
should represent the diversity of the climate of the
region. Other factors such as key urban environments
or regions of similar livelihood activities may influence
the specific selection of the zone shapes and to aid
the socio-economic analysis.
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2.2

2.2

3.1

3.1

3.1

3.1
3.1

3.2

Choice of dataset for The ERA5 and WFDE5 datasets are used to assess
baseline
climate the baseline climate, along other gridded observation
analysis
or reanalysis products that are deemed appropriate
for the region of interest. The dataset that best
represents the regional climate is selected.
Choice of baseline The baseline period is defined as 1981-2010,
period
ensuring consistency with other climate reports such
as IPCC AR6 (IPCC, 2021), and also the FCDO
climatology briefing notes.
Choice of datasets Global climate model projections from CMIP5 and
for future climate CMIP6, as well as regional climate model projections
analysis
from the relevant CORDEX domain are used for the
future climate analysis. This ensures consistency with
the model simulations analysed in the IPCC AR6
report and the data available in the IPCC Interactive
Atlas.
Choice of future time The analysis will focus on projections for the 2050s
period
(2041-2070), however consideration of the longerterm climate trends will also take place (e.g. the
2080s; 2071-2100).
Choice of climate As the analysis focuses on the 2050s time period, the
scenarios
specific RCP chosen for this time period is not
important as the projections are very similar. The
longer-term trend analysis should be conducted for
both RCP4.5 and RCP8.5 to consider a range of
future pathways dependent on the concentration of
emissions. The SSP5-85 scenario is used for the
CMIP6 model projections, for comparison with
RCP8.5.
Choice of supportive The zonal analysis is supplemented by analysis from
literature/tools
the IPCC AR6 reports and Interactive Atlas.
Choice of method for Projections from the whole ensemble of model
selecting
and simulations considered will be used to communicate
presenting
future the plausible range of projected trends and the
climate projections
consensus across the models.
Choice
of
key The key climate risks under each theme are identified
climate risks to focus in line with development planning to help frame the
on
report structure. For example in the Sahel Risk report
(Holmes et al., 2022) agriculture and pastoralism
section focused on:
- Agricultural productivity and livelihoods
- Pastoralist’s livelihoods
- Livelihood adaptations
- Mobility and migration
- Conflict and associated complex drivers
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3.2

4.1

4.2

4.2

1

Choice of cross- Cross-cutting themes are additional areas of
cutting themes
consideration when analysis the risk. They allow for
the contextualisation of climate risks within the
context of compounding risks and help better
understand potential risk-multiplier effect. Such crosscutting themes may include: migration, demography
or conflict.
Structure of the To ensure a standardised approach across all
report
regional risk reports, a template report structure is as
follows:
Executive summary (key messages and country
summaries)
1. Introduction
2. Vulnerability and climate resilience.
3. Climate in context: current and future climate
4. Climate risk impacts and interpretation
5. Summary

Choice
dissemination
methods
Translations
materials

The report will include top level key messages and
tabular summaries of the climate analysis and
interpretation statements.
of The key messages from the report will be presented
to the FCDO regional and national representatives
and hosted on the Met Office web page1.
of Some FCDO regional offices may request translations
of the key messages, e.g. the executive summary and
infographic from the Climate risk report for West
Africa have been translated into French.

https://www.metoffice.gov.uk/services/government/international-development/climate-risk-

reports
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3.2 Engagement with national stakeholders to inform food
security adaptation policy
Another example of the application of the Climate in Context methodology is the country-level
assessments of food security and climate change conducted by the Met Office in collaboration
with the UN World Food Programme (WFP). Country-level assessments have so far been
conducted for Sudan (examples of which have been included in Section 2.1; World Food
Programme & Met Office (2016)) and Mozambique2. Further assessments are planned in
Afghanistan, Nepal, Bangladesh and Pakistan over the next few years under the FCDO funded
Asia Regional Resilience to a Changing Climate (ARRCC) programme, and potentially Laos,
Zimbabwe and the Philippines which will be funded by WFP. The aim of these assessments
is to provide the evidence base to inform long-term food security adaptation policy by
assessing which livelihood activities are most at risk, from what, and where in the country to
inform prioritisation of national planning.
The food security and climate change assessments present an application of the Climate in
Context methodology where the socio-economic context is focussed specifically on food
security and livelihoods at the national scale. Livelihood zoning maps are used to identify
spatial zones for the climate analysis by grouping together livelihood zones to create subnational regions that reflect the climatology. Top-level summaries of the key livelihood
activities and their climate vulnerabilities in each of the zones are identified in the baseline
assessment.
These assessments present an example of how this methodology is standardised in some
respects, i.e. in the assessment and presentation of climate information in the context of the
socio-economics, but flexible in other aspects. The specific approach taken in each country is
dependent on the needs of the WFP country office, the amount of food security and livelihoods
data already available for that country, what analysis has previously been done, and the
governance structure of that country to ensure the outputs are tailored to government decisionmaking.
The main adaptations to the core methodology presented here are the allowance for collection
of new socio-economic data, such as livelihood zoning analysis if this doesn’t initially exist, to
ensure a standardised approach can be taken across the MO/WFP country assessments.
Also, through development and application of this methodological approach in the Sudan and
Mozambique studies it was found that the outputs of the project were more likely to be used
by national stakeholders to inform their planning if they were engaged in the process.
Therefore, there is an emphasis on in-country stakeholder engagement in this application of
the methodology, both to draw on their knowledge and expertise to inform the tailoring of the
outputs, and to improve awareness and uptake at policy level.

Report ‘Food security and livelihoods under a changing climate in Mozambique: preparing for the
future’ due to be published soon.
2
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The methodological approach for the country-level food security and climate change
assessments therefore has more emphasis on in-country engagement throughout the project
and the multi-stakeholder workshop is included as one of four key stages:
1. Baseline: Define baseline relationship between climate, climate-related activities, food
security and key livelihood activities;
2. Future: Analyse climate change projections and identify scenarios of future climate
change that span the plausible range;
3. Workshop: Host a multi-stakeholder workshop to present and discuss the future
climate scenarios;
4. Report: Co-produce and disseminate a report summarising the project outcomes.
Further descriptions of these four stages are shown in Figure 18 to Figure 21 which were used
as part of project inception meetings with new WFP country offices and included here for
demonstration purposes.

Figure 18 – Schematic description of the baseline stage of the adapted Climate in Context methodology used in
the country level food security and climate change assessments conducted by Met Office and WFP.
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Figure 19 - Schematic description of the future stage of the adapted Climate in Context methodology used in the
country level food security and climate change assessments conducted by Met Office and WFP.

Figure 20 - Schematic description of the workshop stage of the adapted Climate in Context methodology used in
the country level food security and climate change assessments conducted by Met Office and WFP.
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Figure 21 - Schematic description of the report stage of the adapted Climate in Context methodology used in the
country level food security and climate change assessments conducted by Met Office and WFP.

4. Summary
This document has outlined the ‘Climate in context’ methodology designed to bring together
climate with socio-economic analysis to better understand future climate risks through a socioeconomic development lens. Although examples have been provided throughout this report,
this is designed to be a guide to a possible approach rather than to be a prescriptive
methodology. This is to allow for the customer needs and unique co-production approach
within a multidisciplinary team to guide the process to meet the customer requirements when
adopting such an approach.
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