
Water and food security 
perspectives to unveil 
environmental conflict
complexities 

Nikolas Galli
nikolas.galli@polimi.it

«Data and models for forecasting 
humanitarian crisis»
DRMKC – JRC, 13.03.2024



Population

growth

Demand for 

environmental

resources

Climate

change
Extreme events

Institutional/

economic/social 

fragility

Unequal resource

distribution

Competition for 

fundamental resources

Conflicts

Environmental stress and conflicts



The “New Wars” phenomenon in the post-Cold War era

• From “Traditional wars” (interstate conflicts) to “Unconventional armed conflict” 
(instrastate conflicts, e.g. civil wars)

• From regular armed forces to illicit networks: Non-State Armed Groups

• Emergency of new war economics (illicit activities, human and drug trafficking...)

Groups that challenge the state’s monopoly of power and its 
capacity to control its territory

The Non-State Armed Groups
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High dependence on rainfed subsistence farming

Informal socio-economic structure → high mobility/flexibility

Ethnical rivalries, institutional weakness

Shrinking lake produced biased narrations

3 main conflict

dynamics:
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Water security and conflicts in the 
Lake Chad Basin



Water security index(es)

Hydrological modeling

Data on conflict
(where/when, who, 
what, how, …)

Other data on context
(ethnic groups,
social stress, institutional
fragility, …)

Importance of the water-conflict nexus, 
also w.r.t. other drivers

Statistical
analyses

Modeling framework



Spatial econometric model

Conflict (#,previous year)
Urbanization (% cell)
Arable land (ha/cap)
Ethnic groups (#)
Human development (HDI, subnational)
Water scarcity (WSI>1, months/year)

Conflict (#)

50km x 50km grid



• Role of water security not
comparable with 
(geo)political dynamics 
and strategies in terms of 
correlation with conflict.

• Role of water security 
seems to change (both in 
nature and importance) 
when the type of conflict
changes.

Importance of proximity to other conflicts

Importance of periods of water scarcity
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Spatial clustering and characterization

6 water availability
indicators

Conflict locations

Random locations

Getis-Ord Gi* clustering of high-low values

Patterns := combinations of clusters

Analyzed in terms of:

Conflict vs. random

Conflict dynamic (actor, country, year,…)

Interaction with other factors



• Complex patterns of 
water security overlap in 
space and time with 
conflicts.

• The connection between
water and conflicts is a 
«feature» (sometimes
defining!) of conflicts.

Level of urbanization in absence of conflict and…

Level of urbanization in presence of conflict and…

Economic water scarcity

Water as strategic resource

Demand-driven scarcity

[None of the above]

Economic water scarcity

Water as strategic resource

Demand-driven scarcity

[None of the above]
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Rural Urban



• High dependence on rainfed agriculture

• Droughts

• Transition from authoritarian states to 

democracy

• Unemployment, livelihood insecurity, 

rural to urban migrations

Water security and conflicts in the 
Central American Dry Corridor
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Importance of the water-food-conflict nexus

Statistical
analysis
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• Significant
correlations between
conflict and food 
access (but same
hydro-climate driver 
as water!).

• High-violence
conflicts more 
prevalent during food 
security crises.

Importance of water security Importance of food access



From characterizing to forecasting:
challenges and lessons learned

Water as a «feature» rather than a «driver» of 
conflict.

People go on conflict over the «meaning» water 
has for them, rather than on water per se.

The importance of water can pass through its use 
(food) but also to heritage/symbolic values.



From characterizing to forecasting:
challenges and lessons learned

Instances of characterization and forecast
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