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Pat hway *First noted in academic contexts in the 1970s; Brown, G., El-Erian, M., Spence, M., & Lidow, R. (2023). Permacrisis: A plan to fix a fractured world. Simol
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Research hypotheses and Methodological approach
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Hypothesis: Crossing multi-climate hazard with refugee/IDP settlement distribution

reveals new geographies of exposure.

Core objective: To identify multi-stress territorial areas where extreme climate
conditions aggravate already precarious settlement contexts.

climate hazards

Identifying

IPCC ARG

(climatic impact-drivers)

critical-reflexive engagement

with Ethiopian researchers ~~~~~"~"777-

(MAPS)

first selected hazards:
extreme heat and drought

Methodological approach

Identification of multi-risk environments (MRE)

(Percentile-Based Statistical Approach: used to measure the most intense deviations
from historical baselines across differentiated bioclimatic contexts.)

Crossing MRE with camps geography

Planning guidelines




Bioregional
baseline assessment
(1970-2000)

Climatic forcing
spatial time series

(2001-2025)

Multi-hazard
bivariate

Mapping association between MRE and Camp geography

WorldClim - climate

MERIT DEM - morphology

Landsat NDVI - vegetation

JRC - surface water

K-Means clustering

8 bioregions

ERA5-Land - temperature

Frequency classes (0-4)

CHIRPS - precipitation

4x4 bivariate matrix
heat x drought

Exceedance frequency over
baseline extreme tail
(P90/P10, season-based)

heat anomaly drought anomaly

multi-hazard pressure

UNHCR - refugee camps

IOM-DTM - IDP sites

new geographies of exposure
adaptation priorities




Preliminary results in Ethiopia: MRE - camp exposure
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Each cell shows how often, in 2001-2025, the climate
indicators (heat and rainfall) cross the extreme tail of
their 1970-2000 baselines.

Heat - years above the 90th percentile of baseline
temperature (hot-season).

Drought - years below the 10th percentile of baseline
rainfall (rainy-season).

Higher frequencies record intensification of hazard.



Preliminary results in Ethiopia: MRE - camp exposure
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Gambella Region - refugee settlements (Ethiopia-South Sudan
border)

446,009 refugees (UNHCR, May 2026) - over 90% from South Sudan
Flows steadily rising after recent Sudanese conflicts

Women and children ~60%; minors (under 18) ~50-52%

Latest arrivals: >50% women with young children

Source: https.//data.unhcr.org/en/country/eth

a large refugee-hosting system (8) exposed to both climate and
A conflict-related pressures.




Preliminary results in Ethiopia: MRE - camp exposure

multi-hazard profile

River flooding of Baro river (submerges camps, destroys temporary
infrastructure)

Baro river Prolonged waterlogging, with malaria and cholera

Drought and heatwaves: drinking water down to ~6 litres/person/day
Environmental degradation: deforestation for firewood, soil erosion
Water conflicts on pastoral livelihoods

Source: https.//reliefweb.int/report/ethiopia/unhcr-core-south-sudan-situation-
ethiopia-displacement-overview-28-february-2026

historic camps of Pugnido 1 and 2
clear examples of urbanization of the fields
(active for more than 30 years)

Climate shock: depletion of small surface water tributaries during the dry season
Pastoral tensions: localized clashes between settled farmers and herders, as
livestock encroaches on the few fertile plots left near the main water sources

W Heat - exceedance frequency

Bl Drought - exceedance frequency Source: UNHCR. https://data.unhcr.org/en/documents/details/62672

High

Low High



Conclusions and next steps

Camps are not only places of emergency, but urban settlements in the making - to be governed with tools that integrate exposure, vulnerability,
permanence and spatial justice.

e First test on Ethiopia; to be extended to the other countries of the Horn of Africa.

To enrich the reading

e population exposed

e past events (droughts, floods)

Towards

e New maps for an adaptation mitigation system, integrating the characteristics of places — ecosystems,
agricultural systems, local conditions.

e Atool to support planning decisions: where to adapt, strengthen, or avoid consolidation.

e A basis to study possible migratory effects and to ground local-scale analyses informed by future climate
projections.
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