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BRINGING CLIMATE SOLUTIONS TO THE FRONT 86 miillion
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+ Climate change acts as a risk Smaors ARG
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* Most displacement occurs in climate D o
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Climate-related hazards

* Humanitarian response remains I o
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Source: UNHCR (2025)
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* Sudan reflects this global convergence
» Largest global humanitarian crisis

* Millions of refugees and IDPs
¢ Mas Sive ) unplanned di Splac ement and [ ] iraf?:e an(: ccn:ict:a:ectec: ;[;t’:ss and other countries @ Other LDCs
re S ettlement Forcibly displaced population
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* Severe pressure on water, land, and services .

* Displacement degradation nexus o
* Climate risk
* Finance gap 0 s 3
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Highly climate vulnerable LDCs and fragile or conflict-affected

countries, that are often host or home to large forcibly displaced

populations, tend to receive the least average yearly climate a0
finance per capita (2010-2022). Source: UNHCR (2025)
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* Poor visibility of spatial risk variability g f o
* Interventions often not well-targeted L o L ;
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Source: UNHCR (2024), No escape: On the frontlines of climate change,
conflict and forced displacement. United Nations High Commissioner for
Refugees



Geographical focus: Gedaref, Kassala,
White Nile
Key displacement-hosting regions
Integrated remote sensing approach:
» Water, climate, agriculture
» Flood & drought analysis
» NDbS suitability mapping
Circular Bioeconomy
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Precipitation Surface Water  ETa/ Water consumption Land Cover Vegetation

(CHIRPS) (Satellite-Derived) (WaPOR) (Sentinel) Productivity
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GEOSPATIAL CLIMATE RISK NbS SUITABILITY

SYSTEM ANALYSIS MODELLING ASSESSMENT

e Water Balance (ETa, Yield) e Drought Patterns e NbS Identification
e Land Cover Change ¢ Flood Modelling (HEC-RAS + e Environmental Benefits
e Agricultural Systems RS Inputs) e Suitability Mapping

INTEGRATED OUTPUTS

e Spatial Risk Hotspots

e Targeted Intervention Zones
* NbS Suitability Maps

e Success / Failure Conditions

.
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Implementation
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Strong spatial variability

Changes in precipitation & ETa
Water surplus vs deficit zones
Decline in vegetation/productivity
Proxy for conflict impacts
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Source: Produced by the authors using CHIRPS and SSEBop ETa datasets.




Actual ET (mmy/year)

Precipitation (mm/year)

Annual Average Precipitation by Locality

Monthly Climatology of Precipitation by Locality
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Increasing flood intensity
Expansion of high and
severe-risk zones

Gadaref Flood Depth
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Variation of flood depth across Gedaref, Kassala, and White Nile states

Flood effected area by Severity Class in Gadaref




Potential areas (ha) for the identified resilient nature-based water solutions

Tree-based resilient nature-based water solutions

Kassala El Gedaref = White Nile
120,164 21,568 5,135
416,351 616,500 372,469
332,763 245,464 302,978
Agroforestry Parkland Systems (scattered 180,067 304,408 447,317
plants on farmlands) (APS
31,838 98,596 66,758
239,177 162,001 317,131
413,899 305,032 681,958
6,467 4,368 5,746
976,720 510,441 746,662
Rooftop water harvesting (RWH 247,327 196,348 197,116
263,829 500,967 245,545
8,464 4,133 8,476
FWD/SI
317,525 271,080 241,185
711,086 666,515 90,814
108,731 324,808 137,430
995,755 838,978 737,841
447,792 919,547 678,021
861,344 193,435 969,017
216,347 660,048 412,746
i P PRETA Crop rotation/lntercroppino and mixed 123,391 59,042 178,249
(s % ek, 552,543 983,466 792,068
<10 50 100 200 Km\_sik 435,512 10,931 762,890
o
214,127 261,628 434,490
The spatial distribution of suitable areas to implement tree-based resilient nature-based water 288,144 23,737 431,791
solutions (a—c), rainwater harvesting and storage (d—f), soil and water conservation (g—i), and 112,882 197,080 124,821

ecological restoration (j—1). See the descriptions of the abbreviations in Table 11.



NAFEER: A Triple-Nexus Model for Nature-Based Resilience

Integrates community action with water, food, and storage systems to build resilience in fragile, conflict-affected drylands.

The Core Engine:

Pillar 1: Nafeer & Social Cohesion Pillar 3:
. . 1 The Landscape Sponge The Invisible Granary
- - Rainwater harvesting structures P i Subsurface “Matmura 2.0"
C O de Slgn and Cco 1mp ement slow seasonal floods to recharge E:‘:;ggmﬁm‘al El;?l‘lj;::t“:c: IAction vaults protect grain from
. h . e groundwater and soil moisture. i feous sl dgs ok ol pests, extreme heat, and looting.
Wlt C Ommunltle S trust between farmers and build shared assets using

local knowledge and )
.. low-cost technologies. P4

~—

pastoralists, reducing
resource- based tensions.

Local knowledge is critical el //// /
Community-led implementation @
Nafeer as core engine
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‘% :':' 1 million The lemg Farm ' Athree-tier agroforestry

. . . ) _ . cubic metres ! r ?ys_:em péodtucilng Gum Arabic,
O nersh1p SUS talnablh .‘ 7 rechiarea d‘ W ruits, and staple crops.
) (Water Security) 3,000-8,000

Estimated Result
per 1,000 hectares

@ tonnes of CO>

® (Carbon Sequestration)

b é Estimated Result
) A A per 1,000 hectares

(Food Productivity)
Estimated Result per 1,000 hectares

_» Thousands of tonnes
E of additional grain




FINAL REMARKS

Pathway from
crisis = resilience
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Science helps make humanitarian efforts in Sudan more targeted and
sustainable

In Sudan, IWMI and partners are bringing science, data and tools to humanitarian settings so that local actors can manage
emergencies and lay the foundation for resilient water, food and energy systems.

October 3, 2025 By Isis Palay, M Wuhammad Khalita , Sandra Ruck: stunl < share

Technical reports

* Water Data for Fragile Sudan’s Water, Food and Environmental systems

* Societal Challenges and Resilient Nature-Based Water Solutions in
Refugee-Hosting Areas of Sudan

* Flood Modeling & Climate Data Assessment

* Leveraging Circular Bioeconomy for Resilience in Sudan’s Refugee-
Hosting Communities

Blogs
* Science helps make humanitarian efforts in Sudan more targeted and
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Home - Blogs

SuStainable Misinformation deepens the impact of conflict and floods in Sudan
° Misinformation deepens the impact Of Conﬂict and ﬂoods in Sudan Misinformation is fueling confusion, delaying aid and putting more lives at risk as false narratives distort the true scale of the

crisis.

< Share

By Muhammad Khalifa

Other products
» Water data inventory for fragile Sudan’s water, food and environmental
systems

» Stakeholder maps
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