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Water security has emerged as a comprehensive framework for 
addressing interconnected water-related challenges while ensuring 
sustainable and resilient water management.
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Why Water Security Matters
Water security has become a multidimensional and interdisciplinary challenge
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Why Water Security Matters
Although water security has become a widely adopted concept, 
there is still no universally accepted framework regarding:

Which dimensions should be prioritized. 

Which indicators should be used. 

Which methodologies are most appropriate. 

How water security is assessed across different spatial scales.



Research Objectives

Identify key dimensions, methodological trends, and gaps that can inform 
more integrative and interdisciplinary approaches to water security from a 
systematic review of global water security research published between 2015 
and 2026. 

To identify the main dimensions of water security as defined by international 
frameworks such as OECD, GWP, ADB, and UNESCO.

To evaluate the methodological approaches employed in water security 
studies, highlighting biases, scale dependencies, and underrepresented 
dimensions to guide future research and policy development.
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Analytical Framework Integrated water security framework
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Water security dimensions and scale dependencyResults
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Water security indicators and the 5 dimensions  Results
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Results Methodological approaches in water security

Methodologically, studies were grouped into six categories:

Hydrological models Statistical & climate analyses Water security indexes 

Risk & scenario assessments Socioeconomic models Ecological approaches 

Water system simulation Trend and variability assessment Composite indicator evaluation

Future risk analyses Human water interaction Ecosystem and biodiversity  



Methodological approaches in water securityResults
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Water security methodologies and scale dependencyResults

Methodology Local Watershed National Regional Global

Hydrological models 20% 78% 20% 38% 0%

Statistical and climate trend analyses 20% 7% 30% 14% 33%

Water security indices 20% 6% 30% 5% 11%

Risk and scenario assessments 0% 3% 0% 24% 33%

Socioeconomic models 40% 2% 20% 14% 11%

Ecological approaches 0% 4% 0% 5% 11%

80%0% 40%



Conclusions

• The watershed emerges as the predominant analytical scale in 
water security research, regardless of the 5 dimension under 
investigation.

• Dimensions linked to biophysical processes are primarily studied 
at local and watershed territorial scales, where the complex 
interactions among climate, hydrology, and land use can be more 
effectively represented and assessed.

• The findings highlight a strong methodological bias toward 
hydrological modeling, particularly in availability-related studies, 
while governance and ecosystem dimensions remain 
underrepresented. 



Conclusions

• Frequently used variables include water demand and availability, 
sanitation coverage, water pressure, Hydraulic vulnerability, 
Runoff, land-use change, regulatory frameworks and storage 
capacity. 

• Despite being recognized as a global challenge, water security 
continues to be assessed and managed predominantly through 
territorial and context-specific approaches.



Thank you for your attention
ευχαριστώ
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