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Climate change is an environmental challenge and one of the most pressing
political and security issues of our time. All countries and regions of the world are
affected by climate change: while some areas are increasingly experiencing heavy
rainfall and floods, others are experiencing extreme heat waves and prolonged
droughts. The effects of climate change — such as more frequent natural disasters,
changes in rainfall patterns and rising temperatures, disappearing coral reefs — in
combination with other factors are increasing the risk of violent conflict and

disrupting people’s lives.
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1. Introduction

Climate change increasingly affects
people’s activities, their security and
“throughout history climate change-related
disasters have caused death, serious physical
and mental injuries, disruptions in economic
activities, destruction to the environment, and
displacement of communities, among other
impacts” (Iyke, 2024). As climate change
becomes more pronounced, social, economic
and environmental challenges arise, “which
can contribute to insecurity at local levels, or
even internationally” (UNEP, 2024).
All extreme weather events disrupt people’s
lives and damage the economy. These
extreme events give rise to security problems,
of which we mention: increased competition
for natural resources; lower living standards
due to loss of jobs and lack of food; impacts
on food, water and/or energy supplies; mass
migration of people from affected areas to
safer areas; contamination of water resources;
loss of arable land and decreased agricultural
production, etc. The impact of climate change
on agriculture and water resources puts
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pressure on the stability of society, leading to
food insecurity and “damages occur mainly
through changes in average temperature”
(Kotz, Levermann & Wenz, 2024).

In areas of the world affected by
conflict and crisis already vulnerable and
poor communities are hardest hit by the
effects of climate change.

2. Research Methodology

This scientific paper addresses how to
assess the security impacts of climate change
using the Strata platform. For this scientific
approach we used information from the
scientific literature and documents of the main
international ~ organizations involved in
assessing the effects of climate change on
society (in general) and security (in particular)
and how these changes can be monitored.

3. Assessing the Security Impacts of
Climate Change Using the Strata Platform
In present, “climate change is
considered one of the major environmental
challenges threatening human security either
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individually or in combination with other
environmental  factors” (Oluoko-Odingo,
2023, p. 170). Climate change, due to
intensifying resource scarcity, worsening
social, economic and environmental factors,
is also often referred to as a “threat
multiplier” (UNCA, 2024) “Surprisingly,
despite climate change being the most
prominent and best-studied of the suite of
environmental change problems, it has thus
far received little systematic analysis as a
security issue”’ (Barnett, 2003).

According to the United Nations
(UNCA, 2024), the countries of the world
that are already politically and economically
fragile and experiencing internal conflicts are
“the most vulnerable to the effects of climate
change”. Situations of acute insecurity such
as local or regional armed conflicts, food
shortages, socio-political and economic
instability are the result of several factors,
including climate change. For populations
that are capital-constrained, resource-
dependent and socially marginalized “human
security will be progressively undermined as
the climate changes” (Adger et al., 2014,
p. 762) and “clearly, the nature of
Anthropocene, the ecological crisis and
climate change specifically takes us into a
challenging space when we attempt to align
this context with existing resources for
making sense of the world and guiding
responses to this challenges” (McDonald,
2024, p. 324).

2021

Launch of Strata 1.0.
(prototype) for Somalia
September 2023
Development of

Strata 2.0 with EarthMap

May 2024
Launch of Strata 2.0

Although most of the politically and
economically fragile states are in Africa, the
more developed countries are not immune to
climate change. In all regions of the world,
we are seeing melting ice caps and rising sea
and ocean levels, extreme weather events,
with heavy rainfall in some areas and extreme
heat waves and droughts in others.

Climate change is a very serious threat
to human security and its consequences affect
many aspects of our lives. Human security is
threatened by climate change “because it
undetermined  livelihoods,  compromises
culture and individual identity, increases
migration that people would rather have
avoided, and because it can undetermined the
ability of states to provide the conditions
necessary for human security” (Adger et al.,
2014, p. 762).

To increase and develop capacity for
integrated analysis of climate change risks,
the United Nations Environment Programme
(UNEP) in collaboration with the Food and
Agriculture Organization of the United
Nations (FAO) in the framework of the
European Union — United Nations
Environment Programme Partnership on
Climate Change, Environment and Security,
has developed the Strata platform.
“The Strata methodology and prototype were
developed in 2021-2022 in partnership with
the University of Edinburgh and EarthBlox,
with support from the EU and the
Government of Norway” (Strata, n.d., a).

2020
Development of the
Strata methodology

May 2023
Partnership with FAOQ

March 2024
User testing of Strata 2.0

2024-2025
Enriching Strata based
on user requirements

Figure no. 1: Strata evolution
(Source: Strata, n.d., a)



Strata aims to identify, map and
monitor environmental and climate change
and stresses, deforestation, urban sprawl,
disasters that may lead to threats to peace and
security in affected areas. “Strata offers the
best available analytics and visualizations on
where and how environment and climate
stresses are converging with other factors of
risk over space and time, to help field-based
partners — national and regional bodies,
political and peacekeeping missions, UN
Resident Coordinators, UN country teams,
EU Delegations and other stakeholders — to
prioritise practical risk mitigation and
resilience-building measures” (UNEP, 2024).

For the analysis, the datasets
incorporated in Strata are geospatial, mostly
derived from satellite imagery. “The platform
is powered by Earth Map, a user-friendly tool
for complex land monitoring based on Google
Earth Engine’s big data capabilities, allowing
users to undertake complex analysis of earth
observation, environmental and climate data
in a simple manner” (Strata, n.d., a). The
datasets used are scientifically tested and
validated “fo a defined set of criteria relevant
to climate security and the provision of safe
and trusted data” (Strata, n.d., b).

As a working methodology, Strata
combines spatial data for environmental,
climate, security and peace stress indicators
with information related to socio-economic
vulnerability and population exposure to
stress. The resulting maps highlight hotspots
where environmental, climate and security
stresses overlap and where they coincide with
populations vulnerable to these stresses. “The
combination of data layers is based on the
evidence convergence approach developed by
the European Commission’s Joint Research
Centre. In this approach, each indicator is
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assigned a threshold value, above which the
indicator is red flagged, indicating a level of
concern” (Strata, n.d., b). Thus, the Strata
platform determines “where environmental
and climate stresses converge and contribute
to increased risk of maladaptation, fragility,
migration and conflict” (Earth Blox, 2022).

The Strata Platform (Strata, n.d., ¢)
primarily addresses:
environmental  specialists and
decision-makers — providing them with
environmental and climate programs in
vulnerable, conflict-affected regions;
political analysts and security
specialists — providing them with conflict
prevention and peace-building scenarios;
analysts, theorists, researchers,
academics interested in climate change,
socio-economic and environmental issues.

The Strata platform offers users: -
Understanding our methodology

— a well-founded, solid and transparent
theoretical framework;

— support in choosing actions and
solutions;

— aggregation and/or disaggregation of
selected stress and strain factors;

— user-friendly, easy-to-use interface
that can be customized;

— the full picture of socio-economic,
climate and environmental vulnerabilities
worldwide;

— a multi-level approach, from sub-
national to global scale.

The steps for using the Strata platform
are as follows:

1. Access the platform and log in. You
can sign in in three ways: using your Google
account, using an e-mail address or
anonymously.



There are three ways to log in to Strata:

1.Using a Google account
2.Using any other email
3.Anonymously

Options 1and 2 enable users to save
progress and any drawn or imported area

@ stra.ta. Access here

Strata is available in 5 languages. The

) e R G measm language can be changed using the button
Visualising complex risks for = the top right corner. This can also be done
informed action whilst using Strata.

ial insights for a changing world — ] For more information on the Strata project,

simply scroll down on the log in page.

Figure no. 2: Log in on the Strata platform
(Source: Strata, n.d., c)

2. Selecting the state of interest

Sstrata___ @

To get started, select the
country or region of
analysis.

The map will highlight and
centre automatically on
the selected country.

By default, the Strata
assessment layer will be
turned on.

Figure no. 3: Selecting the state of interet
(Source: Strata, n.d., c)

3. Selection of areas of interest for the chosen state

A more specific AOl can
be selected in three ways:

1. Select an
administrative division
(regions or districts).

2. Draw or upload your
own houndary

{uploads must be zipped
shp or kml/kmz files).

3. Load previously-drawn
or uploaded AOI's.
This only works if logged

in with and Email or
Google account.

Figure no. 4: Selection of areas of interest for the chosen state
(Source: Strata, n.d., ¢)
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4. Data visualization

arpanran Tapietan

e |+ - - pRes e

To view individual layers,
unfold the baskets using
the toggle arrow.

For more information of
each specific layer, click
onthei icon.

Show or hide layers using
the toggle.

Figure no. 5: Data visualization
(Source: Strata, n.d., c)

5. Play layers and captions

Use the toggle arrow to
unfold or hide the legend.

Layers can be removed from the map
using the close icon.

Layers can de downloaded in PNG,
eoTIFF and GeoTIFF QGIS style
(.qml) formats here.

Regulate the transparency of a given layer, 1
being fully opaque and 0 fully transparent.

Layers can be re-ordered by clicking,
holding and dragging them to the top or

bottom. Layers at the top of the legend will
| be layered over the others.

Figure no. 6: Play layers and captions
(Source: Strata, n.d., c)

Tk ! = Rawnalnindi

SRS The Pixel Inspector (PI) provides a summary
E“ = ';h | of the stressors affecting a precise location
‘1‘;.3.‘ Ly i S e ——

Right click on the location of interest
to run the Pixel Inspector.

The Pl pane will automatically open
and display the coordinates and
results of the point.

Atghanistan

The given results on the right panel will
identify how many stressors are
ffecting that specific location (e.g.
“1/7” means one out of seven stressors
are affecting that location).

Use the toggle arrows the see the
breakdown of each basket.

L) ..
Pakistan o E

When finished, use the toggle arrow to
hide the Pl pane.

Figure no. 7: Pixel Inspector
(Source: Strata, n.d., c)
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7. Information about the researched area

Area insights provide statistics on the
stresses and affected populations for the
selected AOI

Click on the AOI to open the Insights pane.

‘Once selected, click PROCESS to view the
results for the AOI.

The first graph presents the severity of
conditions for the AOI, classified as:

Low: minimal environmental stressors and
sparse population;

Moderate: moderate level of environmental
stress, affecting low population;

High: significant environmental stressors
that affect a sizable population; and
Critical: severe environmental stress
affecting large populations.

_Use the toggle arrows the see the
breakdown of each basket.

Figure no. 8: Information about the researched area
(Source: Strata, n.d., ¢)

8. Settings and account

Bomomm L @ T <
| Share the current map view and layer
\ y \ ‘selection using a link or QR code.
SR
T

At any time, the language can be changed to
L § one of the 5 available languages in Strata.

For more information, FAQ, tutorials and
contact details, head to the Help Centre.

Check the current user or log out.

The basemap (background map) can be
changed to light or satellite image and place
labels can be hidden.

Figura no. 9: Settings and account
(Source: Strata, n.d., c)

4. Conclusions

The study of the impact of climate
change on security is in its infancy and
needs more in-depth research to better
understand the relationship between climate
change and the components of security.

As climate change increases in
intensity and frequency, the effects may be
felt in the form of economic, social or
environmental challenges, contributing to
the vulnerability and insecurity of certain
arcas of the globe. The most common
concerns related to climate change include
impacts on water, food, energy supply,
increased competition for natural resources,
declining living standards, displacement
and forced migration.
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While the growing nexus between
climate change, security and peace is
recognized, there are currently too few
examples of integrated approaches that
describe the specific risks arising from the
interaction between climate change and
insecurity. Areas affected by crisis and/or
war are more likely to be ‘overwhelmed’ by
climate change, environmental damage and
insecurity. But on the other hand, insecurity
hampers efforts to adapt to climate change
and environmental degradation, leading to
increased vulnerability and impoverishment
of areas already affected by climate change,
environmental degradation, but also by lack
of food, water, energy resources.



As the United Nations intensifies its collaborate internationally and provides

activities and actions to build resilience to them with reliable information “not only on
the challenges of climate security and the convergence of environmental stressors
environmental degradation, the results and occurring around the planet, but also how
lessons learned provide practical tools and and why the intensity of these «hotspotsy is
concrete examples for future planning in changing over time and space” (Earth Blox,
different parts of the world. 2022). Complex data analysis can be

A real help is provided by the Strata quickly deployed and customized, making
platform, developed in partnership by the UN experts more efficient in processing
University of Edinburgh and Earth Blox, data on climate change and environmental
which enables United Nations teams to risks and vulnerabilities.
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