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About this document 

Strata is a web-based data platform designed to support practitioners and policymakers in 

identifying and monitoring environmental, climate and human security stresses alongside 

human exposure and vulnerability. The spatial patterns of these stresses are displayed on 

Strata’s hotspot maps, with options to customise the stress, exposure and vulnerability 

indicators included in each analysis to tailor to each user’s requirements.  

This document guides users through the Strata platform to carry out a custom hotspot 

analysis, and to best interpret the results. It includes descriptions of the theory behind the 

analysis techniques used in the Strata platform, the origin of the data sources used, and 

definitions of commonly used terms. 

The guide comprises three key sections:  

Part 1 is a Quick Start Guide that will get you exploring and analysing climate security data 

in Strata without effort. 

Part 2 Understanding Strata explains the reasoning behind the hotspot approach, the choice 

and availability of indicators, and the theoretical justifications for how these are aggregated 

and combined into hotspot maps. This provides important context for the user when choosing 

different inputs and display options, as well as when interpreting the results. This part is 

important not just for novices, but also for more experienced analysts who may wish to 

customise the indicators within Strata.  

Part 3 is a Detailed User Guide for Strata. For users without prior data experience, it 

describes how to navigate the platform, how to display various maps and charts, and how to 

extract greater value from the interactive features. For users more comfortable with data and 

calculations, it describes the steps required to customise the analytical part of Strata. It also 

provides examples of how to strengthen your climate security analysis and similar products.  
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Who should use Strata? 

Strata can be used by a wide range of decision-makers and practitioners in the field of climate 

and environmental security who are interested in a data-driven understanding where individual 

stresses are occurring and where exposed and vulnerable populations are located. For 

example, this includes practitioners focussing on climate change adaptation or natural 

resource management who aim to understand dynamics of violent events to ensure their 

programmes do not exacerbate pre-existing grievances, or political analysts seeking to ensure 

peacebuilding initiatives take environmental stresses into account.  

Strata can be used to monitor current conditions, making use of the latest available data, by 

users planning interventions to mitigate impacts. Strata can also be used for longer term 

monitoring of past conditions to assess how stresses or populations are changing, or for future 

projections (forthcoming in 2022) to anticipate stresses and inform policies and projects. 

 

What will Strata tell you? 

Strata aggregates spatial data for climate, environmental, and human security stress 

indicators. It combines these with data on human exposure and vulnerability to produce 

hotspot maps that highlight where these stresses overlap and where they coincide with 

populations vulnerable to these stresses. Each indicator is assigned a threshold value, above 

which the indicator is considered to be “red flagged”, i.e., at a “level of concern”. The hotspot 

map shows the sum of all the red flags across the chosen indicators, weighted by the 

population exposure and vulnerability. Strata provides situational awareness to draw attention 

to areas where several indicators may be at a level of concern in the same geographic location. 

These hotspots are provided as a first data-driven step to highlight locations which users may 

want to investigate in more detail; users should interpret these alongside their own expert 

knowledge, knowledge gathered from local networks or through complementary research, of 

the context and of potential pathways between stresses, vulnerabilities, and impacts. 
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Part 1: Quick Start Guide 
 

 

 

Who should use Strata? 

• Environmental practitioners and policymakers to deliver conflict-sensitive climate and 

environmental programming in conflict-affected and fragile regions. 

• Political analysts and peace and security practitioners to deliver climate-sensitive 

conflict prevention and peacebuilding initiatives. 

• Researchers, analysts, and others interested in the convergence of environmental, 

climate change, and socio-economic, and conflict risks. 

 

What does Strata do? 

Strata aggregates spatial data for climate, environmental, and human security stress 

indicators. It combines these with data on population exposure and socioeconomic 

vulnerability to produce hotspot maps that highlight where these stresses overlap and where 

they coincide with populations vulnerable to these stresses. The combination of data layers is 

based on the convergence of evidence approach. With this approach, each indicator is 

assigned a threshold value, above which the indicator is considered to be “red flagged”, i.e., 

at a “level of concern”. The hotspot map shows the sum of all the red flags across the chosen 

indicators, weighted by the population exposure and vulnerability. 
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How do I work with Strata? 

There are three components to Strata: (1) the map interface, (2) the interactive dashboard, 

and (3) the builder tool.  

Map interface 

The map interface shows the hotspots map as calculated according to the default 

settings. You can increase the transparency of the hotspots with the sliders of the 

“layer” button on the right. That way, the base map becomes more visible for easy 

navigation and identification of the region of interest. With the map button on the top 

left, you can choose among a set of different base maps, such as terrain maps and 

high-resolution satellite images. From the map interface, move to the dashboard by 

clicking its button on the top right, or open the builder tool by toggling the arrows on 

the left of the map. 
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Interactive dashboard 

The interactive dashboard provides a deep dive into the output displayed in the map 

interface using additional maps, graphs, and tables. Different data layers contributing 

to the overall hotspot map may be selected and visualised on the map separately. By 

clicking on the maps or charts, further information is displayed, such as the numeric 

value of indicators.  
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Builder tool 

The builder tool enables users to create a custom workflow used to create the 

hotspot maps. The workflow is presented by coloured blocks, each of which performs 

a different function or action within the overall hotspot calculation, such as customising 

indicators, calculating the exposure of populations, and visualising according to the 

chosen the type of map output. When “snapped” together, they form a workflow 

containing several actions. When the blue “run” button is pressed, the workflow is 

enacted, and all the calculation steps are performed on the selected data. The 

workflow can be customised by dragging and dropping other blocks from the menu 

(on the left-hand side) or by modifying the choices within the individual blocks. You 

can also set the data range here: time period, and area. 
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How do I customise the indicators and thresholds? 

Each indicator block allows you to choose an indicator from the drop-down menu. You can 

add or remove indicators by dragging and dropping blocks, or by selecting different indicators 

from the drop-down menu. The choice of indicators, and their default threshold (that 

determines the red flag), have been selected based on user-workshops and literature review. 

Indicator selection is an iterative process and new indicators are regularly reviewed and added 

to the platform. Thresholds can be adjusted by selecting “advanced options” on a particular 

indicator block. Before using advanced options, we recommend you read the section on 

indicators and thresholds in the User Guidebook since each indicator threshold is uniquely 

defined.  
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What does a hotspot mean?  

Strata uses current, or “most recently available”, observations or estimates. In this sense, it 

provides situational awareness, rather than prediction or “now-casting”. Strata’s hotspots draw 

attention to areas where several indicators may be at a level of concern in the same 

geographic location, combined with how exposed and vulnerable the population is in that area. 

Strata is neither a modelling tool, nor does it calculate risk probabilities.  

The update frequency of different indicators may vary considerably depending on the 

availability of data. Some datasets are updated daily while others have not been updated in 

several years. Information on how often each dataset is updated can be found in the ‘Overview 

Document of Indicators and Datasets’ and the date of the most recent for each indicator is 

shown on the platform. Long-term future projections are not yet available but are under 

development within the tool (forthcoming 2022). Historical conditions and trends may be 

investigated by appropriate choice of the time period. 

Strata’s hotspots highlight locations which users may want to examine in more detail but 

cannot provide all the information a user may need for a full climate security assessment. 

Users should integrate the understanding gained from these data-driven maps with their own 

expert contextual knowledge. Additional knowledge of the context and of potential pathways 

between stresses, vulnerabilities, and impacts, -- whether it is the user’s own expertise, 

gathered from local networks or through complementary research -- is required to correctly 

interpret the visualised hotspots. 

 

Where can I get more help? 

The first place to get help on individual blocks and features of the Strata platform is by hovering 

your mouse over them. This will show a “tooltip” with some information on the function. When 

advanced options are selected, further tooltips become available. For more detailed help and 

examples of how to use Strata, consult the ‘User Guidebook’. For more scientific details about 

the chosen approach, the underlying theory, and indicators, consult the ‘academic article‘ 

(forthcoming). 

  

https://unepstrata.org/resources/
https://unepstrata.org/resources/
https://unepstrata.org/resources/
https://unepstrata.org/resources/
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Part 2: Understanding Strata 

 

 

Peacebuilding practitioners and political analysts need a thorough understanding of local 

climate change impacts and environmental conditions to guide the design and delivery of 

conflict prevention and peacebuilding initiatives, especially in communities where livelihoods 

are dependent on natural resources. A climate-sensitive approach helps to ensure that 

environmental stresses and shocks that can disrupt local livelihoods and economies, and 

exacerbate existing grievances, are appropriately taken into account in the design and 

implementation of peacebuilding interventions. This will also help ensure that peace and 

security operations contribute to preserving and restoring the health of ecosystems that are 

key to long-term sustainable peace. 

For environmental practitioners and natural resource managers, a thorough understanding of 

conflict dynamics should guide the design and delivery of environmental restoration and 
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conservation, natural resource management, and climate change adaptation and mitigation 

interventions, especially in conflict-affected and fragile regions. A conflict-sensitive 

approach can avoid that programmes unintentionally exacerbate pre-existing grievances and 

underlying conflict drivers, and instead contribute to building inclusive, peaceful societies.  

Climate, environmental, and human security stresses, and their impacts on people, are not 

spread evenly across geographic areas. The purpose of the Strata platform is to support and 

strengthen this thinking with data-driven insights and analytics to provide information for 

practitioners and policymakers addressing the impacts of climate and security stresses. Strata 

helps visualise the spatial variation of these stresses. 

 

What are hotspots? 

To do this, Strata produces hotspot maps, which give indications of where potential impacts 

are grouped together and where they are absent, based on a combination of substantive 

geospatial data sources. Strata’s hotspots highlight where environmental changes, climate 

stresses, and human security stresses overlap with where people are both exposed and 

vulnerable to these stresses.  

Strata’s hotspot analysis is based on the Intergovernmental Panel on Climate Change’s 

(IPCC’s) definition of risk as the product of hazard, exposure, and vulnerability1. Where there 

is a high convergence of those risk factors, the location is marked as a hotspot. Similar hotspot 

mapping approaches have been used in other tools to consider where climate change impacts, 

security impacts, and vulnerable populations coexist2,3,4. 

Strata’s hotspot maps identify locations where stresses are overlapping with socioeconomic 

exposure and vulnerability. The focus is on current, or “most recently available”, conditions. In 

this sense, it provides situational awareness, rather than prediction or “now-casting”. It uses 

the most up-to-date data available, although the update frequency may vary considerably 

between datasets, with some datasets updated daily, while others have not been updated in 

several years. Long-term future projections are not yet available but are under development 

within the tool (forthcoming 2022). Historical conditions and trends may be investigated by 

appropriate choice of the time period. 

It is important to note that Strata does not calculate risk probabilities, nor is it a forecasting 

tool to predict where certain impacts will be highest. Rather, it is designed to indicate locations 

where different climate, environmental and security stressors are occurring simultaneously, 

combined with how exposed and vulnerable the population is in that area. In this way Strata 

should be used alongside other analysis tools to build a comprehensive picture of what is 

occurring on the ground. The hotspots show the co-occurrence of risk factors, but do not 

indicate whether there is any connection or potential pathways between stresses, 

vulnerabilities, and impacts. Such links are complex and, in some cases, still debated5,6. 

  

 

1 IPCC (2012). Special Report: Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation. 
Available at: https://www.ipcc.ch/report/managing-the-risks-of-extreme-events-and-disasters-to-advance-climate-change-
adaptation/  
2 Busby et al. (2014) https://link.springer.com/article/10.1007/s10584-014-1142-z  
3 de Sherbinin (2014) https://link.springer.com/article/10.1007/s10584-013-0900-7 
4 Scheffran et al (2012) https://link.springer.com/chapter/10.1007/978-3-642-28626-1_5 
5 Gleditsch (2021) https://doi.org/10.1177/0022343320969785 
6 Von Uexkull and Buhaug (2021) https://doi.org/10.1177/0022343320984210 

https://www.ipcc.ch/report/managing-the-risks-of-extreme-events-and-disasters-to-advance-climate-change-adaptation/
https://www.ipcc.ch/report/managing-the-risks-of-extreme-events-and-disasters-to-advance-climate-change-adaptation/
https://link.springer.com/article/10.1007/s10584-014-1142-z
https://link.springer.com/article/10.1007/s10584-013-0900-7
https://link.springer.com/chapter/10.1007/978-3-642-28626-1_5
https://doi.org/10.1177/0022343320969785
https://doi.org/10.1177/0022343320984210
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Strata’s indicator baskets 

In Strata, indicators are used to monitor natural or socioeconomic characteristics of a location 

and are each based on one or more geospatial datasets. Strata uses three baskets to 

categorise the indicators: climate and environmental stresses, peace and security, and 

socioeconomic vulnerability.  

The climate and environmental stress basket includes indicators related to environmental 

hazards. These include extreme weather events such as floods, droughts or heatwaves, 

longer-term changes in the climate such as sea level rise, and other environmental stresses 

such as deforestation and land degradation. 

The peace and security basket allows users to include indicators related to violent events 

and demonstrations, identifying where different types of events have previously occurred to 

point out fragile localities. Using data and event categorisation from the Armed Conflict 

Location & Event Data Project (ACLED)7, Strata includes battles, explosions/remote violence, 

violence against civilians, protests, and riots. 

As well as determining where stresses are located, Strata also identifies where people may 

be impacted. The socioeconomic vulnerability basket includes indicators highlighting where 

the most vulnerable people are located, such as communities with higher proportions of 

children, elderly, women, and displaced persons, with low accessibility to services, and low 

food security. 

 

Convergence of Evidence Methodology 

To combine the indicators across the three baskets into a hotspot map, Strata uses a 

methodology based on a Convergence of Evidence approach8,9. This approach evaluates 

several indicators for whether they have crossed a pre-defined threshold value. The threshold 

is chosen to represent the point at which the data indicates a heightened level of risk for that 

indicator. The resulting heatmap is then merely the accumulated number of indicators that 

have crossed the threshold. For example, if six indicators were used, the heatmap would range 

from 0 (where no indicator has crossed their threshold), to six (where all the indicators have 

crossed their thresholds). Strata uses this approach across the climate and environmental 

stress and peace and security indicators.  

However, while some locations experience many stresses, there may be very few people living 

there, or those who do live there may be well-adapted to those stresses. On the other hand, 

there may be areas where fewer stresses are occurring, but many vulnerable people live there 

and might be affected. Therefore, Strata scales the number of stress thresholds passed 

according to both the number of people exposed to the stresses, and a measure of that 

population’s vulnerability, by multiplying by the exposure and vulnerability scores. These 

scores are calculated using indicators in the socioeconomic vulnerability basket. 

The exposure score is based on the population density in each location and is between 0 

(lowest population density within the region) and 1 (highest population density). The 

 

7 Raleigh et al. (2010) https://journals.sagepub.com/doi/10.1177/0022343310378914 and https://acleddata.com/#/dashboard  
8 Cherlet et al. (2018) https://wad.jrc.ec.europa.eu/sites/default/files/atlas_pdf/JRC_WAD_fullVersion.pdf  
9 United Nations Convention to Combat Desertification (2017) https://knowledge.unccd.int/sites/default/files/2018-
06/GLO%20English_Full_Report_rev1.pdf  

https://acleddata.com/#/dashboard
https://journals.sagepub.com/doi/10.1177/0022343310378914
https://acleddata.com/#/dashboard
https://wad.jrc.ec.europa.eu/sites/default/files/atlas_pdf/JRC_WAD_fullVersion.pdf
https://knowledge.unccd.int/sites/default/files/2018-06/GLO%20English_Full_Report_rev1.pdf
https://knowledge.unccd.int/sites/default/files/2018-06/GLO%20English_Full_Report_rev1.pdf
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vulnerability score is made up of a number of socioeconomic indicators, which have thresholds 

similar to the climate and environmental stress and peace and security indicators, 

however the number of vulnerability indicator thresholds passed is converted to a 0-1 score to 

quantify the relative ability of the population to cope with the stresses.  

The schematic below summarises how the indicators in the three baskets are combined in this 

way to produce Strata’s hotspot map. Within the calculation all indicators are weighted equally. 

Strata displays hotspot maps at pixel scale, as a heatmap, and aggregated to district and 

regional boundaries.  

 

 
Hotspot calculation approach used in Strata. The accumulation of “stressors” is additive, whereas 

accommodating for socioeconomic exposure and vulnerability is multiplicative.  
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Indicators 

Indicators and data sources 

As described in the Strata’s baskets section, there are a number of indicators grouped within 

each of climate and environmental stresses, peace and security, and socioeconomic 

vulnerability. The indicators included in Strata are those identified as relevant to the risk 

context in the regions the tool covers, and were selected through a combination of literature 

reviews, key informant interviews, and stakeholder workshops. In addition, however, 

indicators could only be included in Strata if there was subnational geospatial data available 

to be uploaded to the platform.  

Strata collates data from a wide range of sources; however, it has a particular focus on using 

satellite data to address where there would otherwise be gaps in data provision at relevant 

spatial and temporal scales, in particular data available via Google Earth Engine. There are 

challenges associated with socioeconomic data, which is often unavailable at the required 

spatial scales over wide geographic areas, however satellite remote-sensing-based datasets 

can be used as proxies for indicators in some cases and these are included in Strata where 

available. As well as data relating to the individual country, in some cases it may be relevant 

to extend data provision beyond the national boundary, such as where trans-boundary river 

management is relevant10, and this is incorporated in Strata where data provision allows. Data 

quality may vary across the datasets and across geographic areas. Users will need to take 

this into account when interpreting the hotspot maps (see Confidence). 

A brief description of the indicators in each basket is provided below. Details of the data 

sources and thresholds used for each indicator can be found in Appendix B Overview of 

Indicators and Datasets. 

 

Climate and environment 

Extreme weather events, slow-onset climate-related events, and other environmental changes 

can cause impacts on people’s lives and livelihoods, on infrastructure, and on the wider 

environment. The climate and environmental indicators included in Strata are for drought, 

floods, heatwaves, coastal inundation, deforestation, and land degradation. Monitoring of 

historical and current conditions is based on either observations or modelled estimates of 

current risk. Datasets were chosen to monitor these stresses according to availability with 

regular updates as appropriate for the stress being considered and at sufficiently high spatial 

resolution for each indicator. Updates to the data varies according to the dataset, from daily 

rainfall data used to assess drought to annual updates of deforestation rates. Thresholds were 

also defined according to each indicator. Examples include: 

• a drought indicator threshold identifying when vegetation conditions are significantly 

lower than usual for the location 

• a deforestation indicator threshold identifying when deforestation rates are significantly 

higher than usual for the location 

• a temperature threshold to indicate a heatwave 

 

10 Midgely et al. (2011) https://oneworldgroup.co.za/wp-content/uploads/2014/12/KFA2_RV-Mapping-1.pdf  

https://oneworldgroup.co.za/wp-content/uploads/2014/12/KFA2_RV-Mapping-1.pdf
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While Strata shows where each indicator has passed its relevant threshold, it does not 

illustrate where there might be pathways between indicators. Users should consider where 

there may be associations between indicators in their interpretation of the data. For example, 

meteorological drought conditions due to a lack of rainfall can lead to agricultural drought 

conditions where the vegetation is impacted, and droughts are also interlinked with heatwaves.  

 

Peace and security 

Strata aims to identify where localities are fragile due to recent violent events. People living in 

areas where violence has recently occurred are often more vulnerable to other types of stress. 

In post-conflict contexts, environmental hazards and stresses can put communities’ resilience 

further under strain. The state of peace and security depends on many variables, including 

socioeconomic development, governance structures, social cohesion and among several 

other factors. However, Strata does not aim to project conflict risks, or pathways between 

stresses and conflict, including climate-conflict pathways, but instead it focuses on conflict 

event observations.  

Various datasets were analysed for the peace and security indicators. The Armed Conflict 

Location & Event Data Project (ACLED) was selected due to its wide coverage of various 

kinds of violent events and demonstrations worldwide, as well as its low threshold for data 

inclusion. Other conflict datasets have restrictive thresholds such as fatality thresholds or 

thresholds around types of violent events (e.g., civil wars). This excludes various dimensions 

of unrest and violence that do not meet their threshold. ACLED also captures non-violent 

unrest, such as protests, which can indicate junctures or precursors in periods of disorder.  

In accordance with ACLED’s (sub)event types, Strata distinguishes between battles, 

explosions/remote violence, violence against civilians, as well as protests, and riots. Strata 

converts ACLED’s data to a pixel level resolution (10x10km). However, when interpreting 

these events, it should be taken into consideration that the impact of such events might exceed 

beyond the precise location of the event. ACLED data is updated to Strata every three months. 

 

Socioeconomic vulnerability 

Vulnerability science is at the forefront of interdisciplinary work combining social, 

environmental, and climatic issues and thus there are several prominent definitions, equations 

and approaches used. In general, disasters and climate change have a greater impact on the 

most vulnerable people exposed, those who are “socially, economically, culturally, politically, 

institutionally, or otherwise marginalised in society”11. Vulnerability is generated through social 

processes that result in inequalities in socioeconomic status. Therefore, sensitiveness and 

capacity in preparing, responding to, and recovering from hazards are socially distinct Strata 

defines vulnerability as “the propensity of exposed elements (people or assets) to be adversely 

affected by a hazard, as determined by physical, social, economic or environmental factors or 

processes. This can be mitigated by the ability of systems (e.g., individuals, communities, 

states) to manage the impacts without suffering a long-term, potentially irreversible, impact on 

their security.” (See Appendix A: Glossary).  

 

11 IPCC (2014). AR5 Climate Change 2014: Impacts, Adaptation, and Vulnerability. Available at: 
https://www.ipcc.ch/report/ar5/wg2/  

https://acleddata.com/#/dashboard
https://www.ipcc.ch/report/ar5/wg2/
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The socioeconomic indicators in Strata include:  

• Exposed population: population density 

• Demographic structure: the ratio of children, elderly, and female population, as well as 

internally displaced people, annual population growth and decline 

• Urban expansion: Increasing population density within and around urban areas 

• Infrastructure and services: travel time to urban area, availability of irrigation facilities 

within cropland, sanitation, travel time to healthcare, electricity access 

• Food insecurity 

 

Customising indicators 

Users can customise their hotspot calculations through changing the indicators included and 

setting thresholds for each indicator. This section describes when and why it may be 

appropriate to make these changes; for the steps to follow to do this in Strata, see Part 3 

section Builder interface. 

 

Including and excluding indicators 

Within the hotspot calculations, users can choose to include or exclude indicators. This makes 

the hotspot analysis fully customisable, ensuring the most relevant indicators are included 

according to the decision-making context. Users can include or exclude any of the indicators 

Strata provides, by following the steps described in Part 3 section Builder interface. For 

example, users may choose to focus on hotspots related to specific climate stresses and 

exclude any other environmental or security stresses. Alternatively, a user might be interested 

in specific socioeconomic indicators of vulnerability related to specific types of hazards. This 

customisation allows users to include or exclude data according to their understanding of what 

is most important in each context. Some examples are given in Part 3 under Example Use 

Cases. 

 

Thresholds 

As described in the Convergence of Evidence approach, thresholds associated with each 

indicator are a key component for calculating the hotspots. Strata provides default thresholds 

for each indicator; however, users can also change the thresholds according to what is most 

relevant for their context. For example, users may want to adjust thresholds during different 

seasons, during events (e.g., an election), specific to different regions of the country, or for 

different impacts (e.g., temperature thresholds of importance to different crops), based on their 

expert understanding of impacts in the region and knowledge of current conditions.  

The type of threshold used varies according to the different types of indicators. However, they 

can be broadly categorised into: 

• Absolute thresholds. For some indicators there is a fixed value set as a threshold 

which determines when stresses might be experienced; this value is fixed across all 

locations. This is relevant where there are specific thresholds related to specific 
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impacts, or where fixed thresholds have been set for other reasons. Examples include 

heatwaves, conflict events and sea level rise. 

• Thresholds relative to past conditions. For many indicators, the threshold is set to 

flag conditions that are significantly different than the historical conditions; this 

approach usually flags occurrences that are outside a percentile range based on 

historical data for the location. These thresholds ensure that the actual value of the 

threshold varies according to the bio-climatic conditions in each location. Examples 

include drought and deforestation.  

• Thresholds relative to other locations. In cases where indicator data is only 

available at one point time, or is updated very infrequently, thresholds are set to flag 

the locations with the values corresponding to highest level of stress or vulnerability at 

that time within the considered area, therefore flagging locations that are significantly 

more at risk than other locations (at the time the data is valid for). This approach usually 

flags locations where data is more than a set number of standard deviations from the 

mean across the whole area. Examples include most socioeconomic vulnerability 

indicators such as population density and accessibility to cities. Therefore, low values 

of vulnerability mean there is relatively less vulnerability (or reported vulnerability) than 

the average of the selected region/country. 

The threshold can be altered for each indicator under ‘advanced’, which allows the user to 

manually set the threshold.  
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How does Strata display hotspots? 

Users can view hotspot maps both on the builder tool and dashboard components of Strata. 

In addition to the overall Strata score hotspots, users can view the individual indicator layers 

feeding into the score, including the individual stresses, exposure, and vulnerability scores. 

Users can choose from a range of base map options for their hotspot maps, including satellite, 

terrain, and hybrid options. Hotspot layers can be viewed across levels of transparency to 

enable users to clearly identify locations being flagged on the base maps. 

 

Spatial scale 

The hotspot maps can be viewed as a bitmap, which shows the raw output of the hotspot 

calculation at the pixel scale available based on the indicators chosen. The hotspot output can 

also be viewed as a heatmap, which smooths out the bitmap and highlights those impacts are 

likely to be experienced beyond the pixel being flagged. This particularly useful when 

identifying where hotspots span political boundaries, either subnational or national. In addition, 

the hotspot data is aggregated to district and regional level maps, which is useful when 

decision-making or action is organised along such levels of administration. To produce the 

district and regional level hotspot maps, the pixel level data from the bitmap is aggregated up 

and the number of flags at each pixel within the larger region is averaged to provide the hotspot 

score for the district or region. This then shows the average hotspot score within the district or 

region, but ensures the user still has the option to zoom in to the pixel level for more detail. 

 

Example hotspot maps: bitmap, heatmap, and district level map. 

Temporal scale 

Users can select the time period over which they want to analyse the indicators and create 

the hotspot map (e.g., the last month, last 6 months or between specific dates). While some 

of the indicators are updated very regularly (e.g., updates to drought and conflict indicators 

every few months), others are updated less frequently (e.g., deforestation data is updated 

once a year). In cases where indicator data is not available for the chosen time period, the 

most recently available data will be used, and this will be highlighted to the user. In addition, 

users can also compare hotspot maps for multiple time periods to view changes and trends. 

Thresholds based on historical observations are calculated for the calendar period selected 

by the user, using the full time period of data available, and so will vary with the calendar 

period to take into account seasonal effects (e.g., the threshold for a March-May calculation 

will be different to the threshold for a March-August calculation).  
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For some indicators data is available for future time periods (forthcoming 2022) as well as 

historical. In these cases, users can select the future time period they are interested in (e.g., 

2050) and, where relevant, the scenario they are interested in (e.g., high or low emissions). 

Similarly to when looking at historical data, if indicators are included that do not have data 

available for the chosen time period the most recent available data will be used. For example, 

future climate projections are available for some indicators, but currently future population data 

is not available. Future food security projections are available for the upcoming eight months, 

but data is not available for other indicators over this time period. Therefore, users need to 

bear in mind when interpreting the hotspots that not all indicators will be including future data. 

The indicators and thresholds available for specific stresses may also differ for the future 

projections, compared to when considering historical data.  

 

Confidence 

All indicators and datasets have different levels of confidence associated with them. These 

might be associated with the source of the data, the inputs it is based on, measurement errors, 

how frequently the dataset is updated, or the range of possible future conditions. While Strata 

does not currently provide an assessment of the confidence associated with each indicator, 

users should be aware that there will be uncertainty associated with the results, and should 

take this into account in their interpretation of the hotspot maps. Differing levels of confidence 

can impact where stresses have or have not been flagged as passing thresholds, where 

highest exposure to the stresses is, or who is most vulnerable. 

 

How to interpret hotspots in Strata 

The hotspot maps produced by Strata give a relative indication of where a country or other 

region may be experiencing the greatest risk of impacts from climate, environmental and 

security stresses. The maps scale from 0 (indicating no stresses have been flagged in the 

location, based on the indicator thresholds chosen) to a maximum score based on the number 

of stress indicators used in the analysis. A location would be given the maximum score if all 

stress indicators passed their thresholds, and the location also had the highest exposure and 

vulnerability in the country (exposure and vulnerability scores of 1). Due to the exposure and 

vulnerability scores applied (0-1), most locations will see the overall Strata hotspot score 

reduced from this maximum number of stresses according to their relative socioeconomic 

indicator values. This means that Strata indicates both where the stresses are occurring and 

where people are most likely to be impacted across the country. A relatively high score on a 

Strata hotspot map may be due to a high number of stresses occurring at the location, a 

particularly exposed and/or vulnerable population, or a combination of these factors. A 

relatively low score indicates that either there are few stresses occurring, or the population 

exposed to the stresses is low or less vulnerable than other locations. Users can view the 

underlying data layers feeding into the Strata score to understand how the stress, exposure 

and vulnerability scores are combining. 
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Pathways of climate and environmental security 

Many of the stresses shown in Strata may be causes of other stresses, and there are complex 

pathways between different stresses, vulnerabilities, and impacts on people. The hotspots draw 

a broad picture of the environment and climate, peace and security, and vulnerability situation, while 

the dashboard will allow for a more nuanced understanding by showing the breakdown of the 

indicators over time and across regions. However, Strata cannot project mechanisms of how 

climate change causes and interacts with social and political realities. In short, Strata cannot 

and does not provide users with figures highlighting all these potential pathways because they 

are either hard to quantify or depend on many local factors. The quantitative data alone cannot 

fully explain these pathways and needs to be combined with local, in-depth, contextual, 

qualitative knowledge. It is therefore up to the user to bring their own understanding of indirect 

pathways in their specific region if they wish to interpret the data in this way (see next section 

Complement Strata’s data-driven outputs). This might include links between climate and 

conflict in the specific context such as cases where drought conditions may lead to violent 

conflict over scarce natural resources, or where there are pre-existing tensions, or pathways 

from drought to food security impacts via impacts on crop production, food prices, and other 

factors. 

There are contexts where specific sets of indicators may be relevant, in particular if users are 

considering pathways relating to specific hazards to impacts. For example, users might be 

interested in where agricultural drought is occurring, where people are located, and where 

people are already vulnerable based on high food insecurity levels. Alternatively, users could 

be interested in where certain types of conflict have occurred recently and therefore where 

people may be more vulnerable to the impacts of other stresses such as flooding. In such 

cases, users can customise Strata to include the relevant indicators for the context they are 

considering and interpret the hotspots as co-occurring stresses taking place rather than causal 

links. 

Strata’s hotspots use the Convergence of Evidence approach described, which is a simple 

summation of hazard indicators, multiplied by a summation of socioeconomic indicators. The 

impacts of multiple hazards are unlikely to increase linearly however, and users should take 

non-linearities into account. For example, if there is flooding from rainfall combined with storm 

surge along a low-lying coastal region. Flooding impacts in an area not prone to regular 

flooding may be higher than in areas more used to flood that has adaptive practices in place. 

The recent historical context also plays a role. For example, if a drought occurs in a region 

that has recently experienced a drought, people may be less able to cope the second time 

around if resources are already exhausted from the first drought, leaving them more 

vulnerable. 
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Complement Strata’s data-driven outputs 

Although Strata’s data-driven outputs such as maps and graphs are useful content in reports, 

slides posters, etc., Strata will not be able to provide all the information users require in cases 

of a full climate security assessment. Strata provides hotspot information to help users identify 

where drivers of risk are converging. This can be used to highlight locations which users may 

want to explore in more detail, due to multiple stresses occurring at once, particularly high 

exposure or vulnerability to stresses, or a combination. In this way using Strata is often likely 

to be the first step in a longer process, using the data provided as an initial screening tool to 

identify and visualise regions requiring further investigation. It is up to the user to carry out 

further investigations into the hotspot areas with other data and tools, both quantitative and 

qualitative, to understand what impacts are occurring, or are likely to occur, on the ground.  

Users should integrate the understanding from these data-driven maps with their own expert 

contextual knowledge, or knowledge gathered from local networks or through complementary 

research. That way, Strata’s hotspots can be interpreted to strengthen and complement their 

situational understanding. For example, more information can be gathered through interviews, 

surveys, local weather and environmental measurements, workshops, and participatory 

mapping. UNEP has a series of guidance material on “Addressing Climate-Fragility Risks”12 

that exactly complement Strata’s data-driven approach: 

• the Guidance Note supports the development of strategies, policies, and projects 

that seek to increase resilience by linking climate change adaptation, 

peacebuilding, and sustainable livelihoods; 

• the Monitoring & Evaluation Note provides guidance to measure the 

effectiveness of these efforts; 

• the Toolbox provides selected tools and exercises to support implementing the 

different approaches outlined in the Guidance and M&E Notes. 

There are limited subnational socioeconomic data sets available for conflict-affected regions, 

but there can be substantial variation at the micro-level. Users may have more detailed 

understanding of who is most vulnerable to different hazards within an area flagged as a 

hotspot or of which communities have adaptive practices, they will be able to employ in case 

of a hazardous event, which they can apply to their interpretation of the hotspots. Other 

examples of local contextual information include the quality of traditional institutions 

established to cope with climate extremes or conflict, or intergroup power relationships, as 

well as local perceptions of conflict realities and environmental developments. 

  

 

12 Forthcoming Q1 2022, a link will be shared here and on the Strata website. An earlier version (2020) of the Guidance Note 
can be accessed here. 

https://postconflict.unep.ch/Climate_Change_and_Security/CFRA_Guidance_Note.pdf
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Part 3: Detailed User Guide 
 

 

This section provides more detailed guidance on how to use the three parts of the Strata 

platform: (1) the map interface, (2) the interactive dashboard, and (3) the builder tool. For 

users without prior data experience, it describes how to view and interpret hotspot maps in 

mapping interface and the dashboard, and how to extract greater value from the interactive 

features. For users more comfortable with data and calculations, it describes the steps 

required to customise the analytical part of Strata in the builder tool. 

The section ends with example use cases describing what Strata can provide for specific in 

specific contexts, how to use Strata in these cases, and what questions users can look to 

address through the hotspot maps produces.  
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Map interface 

The map interface shows the hotspots map as calculated according to the default settings.  

• One can increase the transparency of the hotspots with the sliders of the layer button  

on the right. That way, the base map becomes more visible for easy navigation and 

identification of the region of interest.  

o Under this button you will find the separate data layers that contribute to the overall 

hotspot map, which can all be (de)selected for visualisation and set to different 

levels of transparency. Depending on your choices in the builder tool, the data 

layers available here to visualise include the raw hotspot score, smoothed 

heatmap, individual indicator layers, vulnerability map and the exposure map. 

• With the map button on the top left, one can choose among a set of different base maps, 

such as terrain maps and high-resolution satellite images.  

• One can download and save the hotspot map as an image by clicking the floppy disk 

button  on the top right. 

• From the map interface, move to the interactive dashboard by clicking its button on the 

top right, or open the builder tool by toggling the arrows  on the left of the map. 
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Interactive dashboard 

The interactive dashboard provides a deep dive into the output of the hotspot maps by way 

of a maps, graphs, and tables. These are specified at 2 subnational levels: regional and 

district.  

• By hoovering over the maps or charts, further information is displayed, such as the 

numeric value of indicators for each region/district. 

• Customising the indicators on display 

o For the regional and district maps, the different data layers contributing to the 

overall Strata hotspot score may be selected and visualised separately through 

the drop-down menu at the top of the map.  

o For the bar charts, different data layers can be selected as well through the 

same drop-down menu, or by clicking the bars or the legend.  

o  
• Drilling down 

o The block diagram shows regions, the district within them and the indicators 

within those in a nested manner. This means one can drill down by clicking on 

a region to the districts part of that region, and subsequently by clicking on a 

district to the indicator’s values of that district. One can return to the level above 

with a left click.  

o To download the results, click the arrow button on the bottom-left of the graph 

and choose to download as a tabular data (CSV) or as geospatial datafile 

(GeoJSON). 

• From the interactive dashboard, move to the map interface by clicking the map button 

on the top right, or open the builder tool by toggling the arrows  on the left of the 

screen. 
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Builder tool 

In the builder tool, the workflow that is used to calculate the hotspot maps is presented by 

the coloured blocks. That workflow can be customized here.  

• Each of the coloured blocks performs a different function or action within the overall 

hotspot calculation:  

o The green, orange and blue blocks represent indicators, which can be 

customised on the block itself.  

o The grey block encompassing the coloured indicators represents the 

Convergence of Evidence approach, which holds selected indicators for each 

of the three baskets (Environmental and climate, Peace and security, and 

Socioeconomic vulnerability). You can set the area and time period for the 

hotspot assessment on the top of the grey block. 

o The blue blocks on the bottom of the workflow present different options for the 

map outputs of the calculations.  

o All these blocks can be dragged and dropped into place and new blocks can 

be added choosing from the input-indicator-outputs menu on the left. 

o When “snapped” together, they form a workflow containing several actions.  

• Start the calculation of the hotspot map: when the green “run” button  is pressed, 

the workflow is enacted, and all the calculation steps are performed on the selected 

data. 

o The map interface and dashboard to the right of the builder tool will be updated 

according to the workflow you have built. The more indicators you have 

selected, the longer Strata will need to process the calculation before it is able 

to show you the resulting maps.  

• Customize the workflow either: 

o by dragging and dropping other blocks (on the left-hand side menu), or 

o by modifying the choices within the individual blocks.  
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• Options for indicators: 

o Select indicators: Each indicator block allows you to choose an indicator from 

the drop-down menu. You can add or remove indicators by dragging and 

dropping blocks, or by selecting different indicators from the drop-down menu.  

▪ The set of indicators available, and their default threshold (that 

determines the red flag), have been originally selected based on user-

workshops and literature review. The option to modify the indicator 

selection and details allows you to customize analytics to your specific 

context.  

▪ More indicators are constantly being added.  

o Clicking the info button  on the right of selected indicators give you a 

description of the indicator, its data source and frequency of updates. 

o By selecting “Advanced options” on the indicator block you can set your own 

threshold manually for this indicator.  

▪ Before using advanced options, we recommend you read the section 

on indicators and thresholds in the User Guidebook since each indicator 

threshold is uniquely defined. 

▪ You can also indicate here whether you would like this indicator layer 

to be mapped separately on the map interface, in addition to the overall 

Strata score. 

• Options for output: there are three types of output blocks, which we advise to always 

include in the overall workflow. 

o Calculate Strata score: allows you to choose whether the overall score includes 

the scaling/weighing by exposure score and vulnerability score (see Part 2: 

Convergence of Evidence Methodology). If both the exposure and 

vulnerability are deselected (empty box), the workflow will return the number of 

‘Environmental and climate’ and ‘Peace and security’ indicators that exceeded 

their threshold in each location, i.e., the number of flagged stresses and map 

that. 

o Update the dashboard ensure that next to mapping the workflow results on the 

map interface, the results are also sent and visualised in the dashboard. 

o The map output blocks allow you to choose which map layers to visualise on 

the map interface:  
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▪ overall raw Strata score as a bitmap,  

▪ the overall smoothed Strata score as a heatmap,  

▪ the intermediate exposure score, and  

▪ the intermediate socioeconomic vulnerability score.  

You can add as many of these as you wish. 

• Selecting overarching parameters by  

o Time period  

o Area: this is limited to the regions developed yet by the Strata team. Somalia 

is available from the launch (Feb 2022) onwards. Developments to other 

regions will focus on fragile areas and are demand driven. If you have interest 

of using Strata in a specific region, please reach out to strata@un.org.  

• You can delete one or several blocks by dragging that part of the workflow to the bin 

on the bottom right. 

• A couple of extra options per block are shown by right clicking on the blocks, for 

example adding a comment function so that you can describe and save the reasoning 

behind the workflow you are building. 

• The clear | load | save buttons on the top right of the builder tool refer to your 

customised workflow as a whole: 

o The save button allows to save this workflow in your account so that you can 

safely leave Strata and come back to your saved workflow later. 

o The load button allows you to load previously saved workflows. 

o The clear button will clear the builder tools workspace and gives you a blank 

workspace to start from. 

• In the builder tool, toggle the arrows  on the right of the builder tool to show 

more or less of the map interface and the dashboard as you build your workflow. 
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Example Use-Cases 

Conflict-sensitive climate and environmental programming 

Who: Practitioners who focus on climate change adaptation and mitigation, natural resource 

management, and nature restoration and conservation? 

When & Why: A thorough understanding of conflict dynamics should guide the design and 

delivery of environmental restoration and conservation, natural resource management, and 

climate change adaptation and mitigation interventions, especially in conflict-affected and 

fragile regions. A conflict-sensitive approach can avoid that programmes unintentionally 

exacerbate pre-existing grievances and underlying conflict drivers, and instead contribute to 

building inclusive, peaceful societies.  

What Strata’s outputs (maps, diagrams, and insights) can strengthen: analyses 

underpinning Nationally Determined Contributions and other climate-related strategies and 

environmental policies; context/situation/baseline analyses, progress reporting and 

evaluations of climate and environmental programmes (including those of the Global 

Environment Facility and Green Climate Fund), and others. 

How: 

1. Open Strata and navigate the combined environmental, peace and security hotspot 

map to the region of interest. 

2. Check whether the project implementation area coincides or is close to the mapped 

hotspots and identify the environmental, climate, and security issues are converging. 

3. Map the climate and environmental hotspots, the peace and security hotspots, and the 

socio-economic vulnerability of the project’s implementation area separately by 

(de)selecting the relevant indicators (optional). 

4. Navigate to the dashboard (top right) to investigate values of separate indicators and 

their contribution to the hotspots on a region or district basis (optional). 

5. Check the exposure of often more vulnerable population groups such as youth, elderly, 

women, and displaced people (optional). 

6. Answer the following set of key questions based on Strata’s data-driven evidence, 

complemented by local consultations, to ensure conflict-sensitivity in the project’s 

design and implementation. 

Key questions: 

• Is there a history of the conflict in the region of interest (RoI)? What types of conflict 

have recently occurred? 

• What are the key climate and environmental stresses in the region of interest? 

• Where do incidents of conflict and climate or environmental stresses areas overlap? 

• What level of access do communities have to basic services such as healthcare, water, 

and other infrastructure? 

• Where are populations with high proportions of youth, elderly, women, or displaced 

populations located within the region of interest? Do these overlap with climate or 

environmental stresses or conflict incidents? 

• You can find more guiding questions in UNEP’s guidance material on “Addressing 

Climate-Fragility Risks”.  

https://postconflict.unep.ch/Climate_Change_and_Security/CFRA_Guidance_Note.pdf
https://postconflict.unep.ch/Climate_Change_and_Security/CFRA_Guidance_Note.pdf
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Delivering climate-sensitive conflict prevention and peacebuilding 

initiatives 

Who: Political analysts and peace and security practitioners. 

When & Why: A thorough understanding of local climate change impacts and environmental 

conditions should guide the design and delivery of conflict prevention and peacebuilding 

initiatives, such as dialogue and mediation, stabilisation, demobilisation, reintegration, and 

post-conflict recovery, especially in communities whose livelihoods are dependent on natural 

resources. A climate-smart approach helps to ensure that environmental stresses and shocks 

that can disrupt local livelihoods and economies, and exacerbate existing grievances, are 

appropriately taken into account in the design and implementation of peacebuilding 

approaches. This can also help ensure that peace and security operations contribute to 

preserving and restoring the health of ecosystems that are key to long-term sustainable peace. 

What Strata’s outputs (maps, diagrams, and insights) can strengthen: Common 

Country Analyses (CCAs), analysis and monitoring of UN Peace Operations (e.g., reporting 

to the Security Council), conflict/political/situation/baseline analyses, progress reporting and 

evaluations of conflict prevention and peacebuilding programmes, and others. 

How: 

1. Open Strata and navigate the combined environmental, peace and security hotspot 

map to the region of interest. 

2. Click on “LOAD” to select this use-case on “Delivering climate-sensitive conflict 

prevention and peacebuilding initiatives” and run the calculations by clicking on the 

top left. 

3. Check whether the project implementation area coincides or is close to the mapped 

hotspots and identify what environmental, climate, and security issues are converging. 

4. Map the climate and environmental hotspots of the project’s implementation area 

separately by (de)selecting the relevant indicators. It is useful to differentiate between 

climate change impacts and other environmental issues (optional). 

5. Navigate to the dashboard (top right) to investigate values of separate indicators and 

their contribution to the hotspots on a region or district basis (optional). 

6. Check the exposure of often more vulnerable population groups such as youth, elderly, 

women, and displaced people (optional). 

7. Answer the following set of key questions based on Strata’s data-driven evidence, 

complemented by local consultations, to ensure climate and environmental sensitivity 

in the project’s design and implementation. 

Key questions: 

• What are the key climate and environmental stresses in the region of interest? 

• Where do climate and environmental stresses converge producing hotspots? Do this 

change when considering different time periods? 

• Is there a history of the conflict in the region of interest? What types of conflict have 

recently occurred? 

• Where do climate or environmental stresses occur in conflict-affected areas? 
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• What level of access do communities have to basic services such as healthcare, water, 

and other infrastructure that may impact their capacity to cope with climate or conflict 

stresses? 

• Where are populations with high proportions of youth, elderly, women or displaced 

populations located within the region of interest? Do these overlap with climate or 

environmental stresses or conflict affected areas? 

• You can find more guiding questions in UNEP’s guidance material on “Addressing 

Climate-Fragility Risks”. 

 

https://postconflict.unep.ch/Climate_Change_and_Security/CFRA_Guidance_Note.pdf
https://postconflict.unep.ch/Climate_Change_and_Security/CFRA_Guidance_Note.pdf
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General concepts 

Term Definition Source 

Climate Long-term-average (classically 30 years) weather 

conditions, including the mean and the variability in rainfall, 

temperature, wind, etc. 

Based on World 

Meteorological 

Organisation (WMO) 

Climate change Long-term changes in climate (either the mean or 

variability), either past or future.  

Based on WMO 

Climate-related 

security risks 

Risks that can simultaneously undermine the security of 

humans, communities, states, the international system, 

the environment, and ecology as a consequence of 

changing climate patterns, and their impacts on 

biophysical and socioeconomic systems. 

Stockholm 

International Peace 

Research Institute 

(SIPRI) 

Climate risk Risk where the hazard is climate-related, thereby resulting 

from the interaction of climate hazard (or stressor), 

exposure and vulnerability (see “Risk” definition). 

Based on IPCC 

Climate stressor A climate event or change that strains a system, including 

erratic, extreme and/or changed rainfall patterns, 

temperature increases, storms and shifting seasonal 

patterns (also referred to as a “climate hazard”). 

Based on Climate 

Security Mechanism 

(CSM) 

Demonstrations An event involving a spontaneous action by unorganised, 

unaffiliated members of society. Can be either violent or 

non-violent. 

Based on ACLED 
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Environment Natural features and conditions in an area, including 

climate, land and soil, biodiversity, air, freshwater and 

oceans and coasts. 

Based on UNEP 

Environmental 

change 

Changes to the environment (either natural or human-

driven). Includes changes in climate (e.g., changing rainfall 

patterns), land and soil (e.g. desertification, soil 

degradation), biodiversity, air (e.g. air pollution), 

freshwater (e.g. changing river flows), and oceans and 

coasts (e.g. ocean acidification). 

Strata team 

Environmental 

stressor 

Environmental event or change that strains a system, such 

as an ecosystem or a community, including but not limited 

to climate events, e.g. flood, fire, earthquake, air/water 

pollution. 

Strata team 

Environmental 

stress multipliers 

Environmental indicators that exacerbate other 

environmental or security stresses in a location, for 

example increasing the risk of conflict in an already 

conflict-sensitive area.  

Strata team 

Exposure The amount and locations of people and assets (including 

livelihoods, natural resources, infrastructure, or economic, 

social or cultural assets) that could be adversely affected 

by a natural or human-made hazard. 

Based on UNDRR 

Hazard See “stress(or)”.  

Hotspot A location (such as a pixel, district, or other defined area) 

where there is a convergence of stresses, which may 

include climate, environmental, peace and security 

stresses, as well as socioeconomic exposure and 

vulnerability. In particular, the location will have multiple 

stress-monitoring indicators that have crossed thresholds 

at the same time. A hotspot implies that further attention is 

required in that location, possibly with priority over non-

hotspot areas. It does not mean that an event has 

occurred, nor does it imply any quantitative probability of 

anything occurring.   

Strata team 

Human security Human security captures the state of people’s welfare, 

including economic, food, health, environmental, personal 

(protection from violence including conflict), community 

and political security. 

Based on UNDP 

Insecurity Opposite of security, where there are negative impacts on 

human security (as it is defined above).  

Climate insecurity is when those impacts on human 

security (whether economic, food, health, environmental, 

personal, community, or political) are caused by changes 

in the climate. 

Strata team 
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Nature-based 

solutions 

Actions to protect, sustainably manage, and restore 

natural or modified ecosystems that address societal 

challenges (including conflict prevention and 

peacebuilding) effectively and adaptively, simultaneously 

providing human well-being, biodiversity and climate 

mitigation benefits. 

Based on 

International Union 

for Conservation of 

Nature (IUCN) 

Risk The potential for consequences where something of value 

is at stake and where the outcome is uncertain, resulting 

from the interaction of stress (or hazard), exposure and 

vulnerability. 

Based on IPCC 

Stress(or) A natural or human-induced event (slow-onset or rapid-
onset), trend or physical impact that may cause adverse 
effects to human security or the environment or strain a 
system such as a local community or a state. (Also 
referred to as a “hazard”). 

Based on IPCC 
hazard definition 

Violent event An event whereby force is often used by one or more 
groups to get their ends meet. 

Partly based on 
ACLED 

Vulnerability The propensity of exposed elements (people or assets) to 

be adversely affected by a hazard, as determined by 

physical, social, economic, or environmental factors or 

processes. It can be mitigated by the ability of systems 

(e.g. individuals, communities, states) to manage the 

impacts without suffering a long-term, potentially 

irreversible, impact on their security. 

Based in part on 

CSM and UNDRR 

definitions 
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Data-related terms 

Term Definition Source 

Algorithm Calculation method to convert raw data layers into 

indicators and combine indicators together. 

Strata team 

Basket A categorisation of indicators and/or indices 

according to sector, issue or other logical or 

theoretically defined grouping system. (Sometimes 

also referred to as a “bucket”, “domain” or “pocket”.) 

Strata categorises its indicators into three main 

baskets relevant to climate security: 1) climate and 

environmental stresses; 2) peace and security; and 3) 

socioeconomic exposure and vulnerability. 

Strata team 

Data layer Quantitative or qualitative geotagged information that 

either is an indicator or contributes to an indicator. 

Examples: A map of forest loss, a map of population 

density, a map of historic conflict events.  

Strata team 

Index An aggregation of multiple indicators, such that 

subtopics are aggregated into one overarching 

concept. 

Based on 

‘composite 

indicator’ from EC 

JRC-COIN 

Indicator A quantitative or qualitative (geotagged) dataset used 

to monitor a natural or socioeconomic characteristic. 

This is either a data layer itself, used directly, or is 

based on one or more data layers combined in some 

way to produce another measurement of the 

characteristic’s status. For example, ‘deforestation 

rate’ is an indicator calculated using data layers of 

forest cover and forest change (loss/gain).  

Strata team 

Proxy An indicator that is used to represent something 

indirectly. E.g., ‘travel time to urban areas’ is used as 

a proxy for accessibility to public services and 

infrastructure. 

Strata team 

Threshold The level of an indicator beyond which impacts are 

likely and/or action needs to be taken. Thresholds are 

generally set based on guidelines in scientific 

literature (e.g., heatwave is flagged when Maximum 

Apparent Temperature >41°C for at least 3 

consecutive days). When no guidelines are available, 

they are calculated based on historical conditions. 

Details of how each threshold is calculated can be 

found in the technical documentation. 

Strata team 
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Builder tool terms 

Term Definition Source 

Block A visual representation of a discrete step in an 
analytical workflow that gives the user control over 
the nature and specifications of that step. 

Strata team 

Workflow A series of analytical and/or processing steps that 
one or more datasets go through to be transformed 
into the desired information, intel, or output, such as 
hotspot maps and graphs. 

Strata team 
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 Annex B 2 

Environmental and climate stresses 

Indicator   Dataset source(s) and variable(s) used  Default threshold   Spatial 
resolution  

Time resolution and 
period of available data  

Update 
frequency  

Drought 
(meteorological)   

CHIRPS Daily precipitation   
(Funk et al. 2015), via Google Earth Engine 
(GEE), converted to Standardised 
Precipitation Index (SPI, McKee et al., 1993)  

SPI ≤ -1.5 over the analysis period 
selected  

0.05°  Daily data 1981 to 
present  

Monthly  

Drought 
(agricultural)   

MOD13A1.006 Terra Vegetation Indices 16-
Day Global 500m 16-day NDVI average 
(Didan, 2015), via GEE  

NDVI ≤25th percentile of historical 
conditions (2003 to year before selected 
end year) for the time of year in analysis 
period  

500m  16-day data 2000 to 
present  

16 days  

Heatwave   ERA5-Land Hourly - ECMWF Climate 
Reanalysis (Muñoz Sabater, 2019), via GEE, 
maximum daily temperature calculated  

Maximum temperature>40°C for at least 3 
consecutive days  

0.1°  Hourly data 1981 to 
present, converted to 
daily data  

Monthly with 
3- month 
delay  

Flood (likelihood)   WRI Aqueduct Flood Hazard (Ward et al. 
2020), via aqueduct.wri.org (accessed 
12/2021)  

A risk of flooding (to any depth) with a 25-
year return period flood under baseline 
conditions (representing present day)  

927.6m  Pre-calculated for a 40-
year period centred on 
1980 representing 
present day  

Not updated  

Coastal 
Inundation   

SRTM Digital Elevation Data (Farr et al. 
2007), via GEE  

Areas <10m above sea level   30m  Estimate from 2000  Not updated  

Deforestation   Hansen Global Forest Change v1.8 (Hansen 
et al. 2013), via GEE, Tree canopy cover in 
2000 and loss per year converted to rate of 
loss  

Forest loss in selected year is > 10% 
above mean historic loss (mean loss per 
year between 2001 and selected year, for 
the pixel)  

30m, converted 
to 10km square 
pixels  

Annual data 2000 to 
present  

Annually  

Land degradation   SDG Indicator 15.3.1 Land degradation, 
calculated using Trends.Earth (Conservation 
International, 2018)  

Grid cells with degraded area covering 
more than 10%   

1km resolution 
converted to 
10km grid cell  

One estimate pre-
calculated over the 
period 2000-2015  

Not updated  

 

  



 Annex B 3 

Peace and security 

Indicator   Dataset source(s) and variable(s) used  Default 
threshold   

Spatial resolution  Time resolution 
and period of 
available data  

Update 
frequency  

Violence against 
civilians   

ACLED (Raleigh et al. 2010), events classified as “Violence against civilians” 
(Violent events where an organised armed group deliberately inflicts violence 
upon un-armed civilians. Perpetrators of such acts include state forces and 
their affiliates, rebels, militias, and external/other forces.)  

An event day 
in the last 
year   

Point data, 
converted to 
10km square grid 
cells  

Daily events 
1997 to present  

Weekly on 
ACLED  

Remote 
violence/explosions   

ACLED, events classified as “Remote violence/explosions” (One-sided violent 
events where tools used are explosive devices, such as bombs, grenades, air 
or drone strikes, suicide bombs etc.)  

An event day 
in the last 
year    

Point data, 
converted to 
10km square grid 
cells  

Daily events 
1997 to present  

Weekly on 
ACLED  

Protests  ACLED, events classified as “Protests” (A public demonstration in which the 
participants do not engage in violence, though violence may be used against 
them.)  

An event day 
in the last 
year   

Point data, 
converted to 
10km square grid 
cells  

Daily events 
1997 to present  

Weekly on 
ACLED  

Riots   ACLED, events classified as “Riots” (Violent events where demonstrators or 
mobs engage in disruptive acts, such as rock throwing, property destruction, 
etc.)  

An event day 
in the last 
year   

Point data, 
converted to 
10km square grid 
cells  

Daily events 
1997 to present  

Weekly on 
ACLED  

Battles   ACLED, events classified as “Battles” (A violent interaction between at least 
two politically organised armed groups, such as organised state, non-state, 
and external groups. These groups operate around an agenda, identity, or 
political purpose.)  

An event day 
in the last 
year  

Point data, 
converted to 
10km square grid 
cells  

Daily events 
1997 to present  

Weekly on 
ACLED  
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Population exposure and socioeconomic vulnerability 

Indicator   Dataset source(s) and variable(s) used  Default threshold   Spatial resolution  Time resolution and 
period of available 
data  

Update 
frequency  

Exposed population   WorldPop Global Project Population Data 
(www.worldpop.org, Linard et al., 2012), via 
GEE, population converted to log(population)  

No threshold applied for exposure 
score1  

100m  Annual data 2000 to 
2020  

Ad hoc 
dataset 
updates  

Elderly   WorldPop Global Project Population Data 
(www.worldpop.org, Tatem et al. 2013), via GEE, 
Proportion of total population above 65 years 
converted to z-score2  

Z-score > 1 (More than 1 standard 
deviation above the mean for the 
area)  

100m  Annual data 2000 to 
2020  

Ad hoc 
dataset 
updates  

Children   WorldPop Global Project Population Data 
(www.worldpop.org, Tatem et al. 2013), via GEE, 
Proportion of total population under 5 years 
converted to z-score  

Z-score > 1 (More than 1 standard 
deviation above the mean for the 
area)  

100m  Annual data 2000 to 
2020  

Ad hoc 
dataset 
updates  

Female   WorldPop Global Project Population Data 
(www.worldpop.org, Tatem et al. 2013), via GEE, 
Proportion of total population who are female 
converted to z-score  

Z-score > 1 (More than 1 standard 
deviation above the mean for the 
area)  

100m  Annual data 2000 to 
2020  

Ad hoc 
dataset 
updates  

Urban expansion 
(increasing population 
density in urban areas)   

WorldPop Global Project Population Data 
(www.worldpop.org, Linard et al., 2012), via 
GEE, population.  
  
ESA WorldCover 10m v100 (Zanaga et al., 
2021), via GEE, land cover class.   

Population in urban area in analysis 
year > 1 standard deviation above 
2015 population  

100m  Population: annual 
data 2000 to 2020  

Ad hoc 
dataset 
updates  

Population growth    WorldPop Global Project Population Data 
(www.worldpop.org, Linard et al., 2012), via 
GEE, population change over 5 years  

above 3.2% (natural rate of 
population increase in Somalia)3   
  

100m  Annual data 2000 to 
2020  

Ad hoc 
dataset 
updates  

Night time light intensity 
(Governance proxy)   

VIIRS Stray Light Corrected Nighttime Day/Night 
Band Composites Version 1 (Elvidge et al. 2017), 
via GEE, changes in monthly average radiance  
   

Decreased night time light 
intensity compared to historic 
baseline (average of 2014 to year 
before selected end year) for any 
month within selected period   

464m  Monthly data 2014 to 
2021  

Monthly  

Displacement   International Organization for Migration (IOM), 
Displacement Tracking Matrix (DTM)4, number of 
displaced people per region converted to z-score  

Z-score>1  District  One-off download. 
Dataset aggregates 

No 
updates  

http://www.worldpop.org/
http://www.worldpop.org/
http://www.worldpop.org/
http://www.worldpop.org/
http://www.worldpop.org/
http://www.worldpop.org/
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mobility over 2015-
2019.  

Travel time to urban 
areas (proxy for 
accessibility to public 
services and 
infrastructure)   

The Malaria Atlas Project Accessibility to Cities 
2015 (Weiss et al. 2018), via GEE, Travel time to 
the nearest densely-populated area converted to 
z-score.  
  

Z-score>1  
  

1km  One-off download, 
travel times in 2015.  

No 
updates  

Travel time to 
healthcare   

The Malaria Atlas Project Accessibility to 
Healthcare 2019 (Weiss et al. 2020), via GEE. 
Travel time to the nearest hospital or clinic using 
motorized transport or non-motorized transport 
(user can select), converted to z-score.  

Z-score>1   1km  One-off download, 
travel times in 2019.   

No 
updates  

Freshwater (proxy for 
safe drinking water and 
sanitation facilities)   

FAOSWALIM: Somalia Strategic Water 
Sources 2018 (FAOSWALIM/OSM5), Presence of 
a water source  

Grid cells with <10% area with a 
water source  

Point data, 
converted to 
10km grid cells  

One-off download, 
water sources in 
2018.   

No 
updates  

Irrigation   FAO AQUASTAT Global Map of Irrigation Areas 
(Siebert et al. 2013), Presence of irrigation 
system.   
GFSAD1000: Cropland Extent (Teluguntla et al. 
2016), via GEE, Crop land covers.   

Grid cells with <10% cropland 
irrigated  

Irrigation at 5 
mins, Cropland at 
1km, converted 
to 10km grid 
cells  

One-off download.    
Irrigation: 2013 
product based on 
data from 2000-
2008   
Croplands: 2010 
product based on 
data from 2007-2012  

No 
updates  

Food insecurity   FEWS NET food security classification 
(https://fews.net/; IPC Global Partners 2021)  

Food insecurity classification >= 
Phase 3   

111319m  March 2020 to 
present  

Monthly  

 

https://fews.net/
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EU-UNEP Partnership on 

Climate Change and Security  
 

The European Union (EU) and the United Nations Environment Programme (UNEP) 

established a partnership on climate change and security in 2017, with the aim of collaborating 

to develop integrated approaches to climate-conflict analysis and deliver actions on the ground 

to address compound climate-conflict risks.  

The resulting Climate Change and Security project (2017-2022) aims to strengthen the 

capacity of countries and international partners to identify environment and climate-related 

security risks at global, national and community levels, and to programme suitable risk 

reduction and response measures. 

Strata, which is an output of the project, is a web-based, easy-to-use platform to support 

practitioners and policymakers in identifying, tracking, and projecting environmental and 

climate stresses potentially driving threats to human security, such as fragility, forced 

displacement, and resource competition. 

Strata is supported by the EU’s Instrument contributing to Stability and Peace (IcSP) and the 

Government of Norway, and is implemented by UNEP in collaboration with the University of 

Edinburgh and Quosient. 

 

 

Strata team 
 

United Nations Environment Programme 

Silja Halle, Marie Schellens, Albert Martinez, Devashree Niraula 

 

University of Edinburgh 

Iain H. Woodhouse, Hanna R. Young, YoungHwa Cha, Hannah den Boer, Kathryn Nash, Gary 

R. Watmough, Kate Crowley 

 

Quosient 

Geneviève Patenaude, Sam Fleming, Ben Butchart 
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