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Why Study Mediterranean Islands?

◼ Mediterranean islands face increasing water 
scarcity

◼ Strong seasonal tourism pressure

◼ Climate variability and decreasing rainfall 
trends

◼ High dependence on external energy and 
water inputs

◼ Need for resilient and decentralized solutions
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The WEF Nexus Concept

◼ Water, energy, and food 
systems are interconnected

◼ Water needed for 
agriculture and energy 
production

◼ Energy required for 
pumping, desalination, 
irrigation

◼ Agriculture consumes both 
water and energy

◼ Integrated management 
improves sustainability

Pre-industrial nexus              Modern nexus 
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Study Area: Naxos Island

◼ Largest island of the Cyclades

◼ Area: 430 km²

◼ Mountainous interior 
(Mount Zas: 1004 m)

◼ Agricultural tradition

◼ Growing tourism sector
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Socioeconomic Characteristics

◼ Permanent population 
~20,000 capita

◼ Strong seasonal tourism 
(>600,000 visitors annually)

◼ Agriculture and livestock 
remain important

◼ Tourism and agriculture 
coexist
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Natural Resources
◼ Average rainfall: 575 mm/year

◼ Significant spatial rainfall variability

◼ Agricultural land availability Rainwater in Naxos: ~250,000,000 m3/year
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Water Demand
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Existing Water Infrastructure

◼ Groundwater extraction

◼ Small reservoirs

◼ Irrigation systems

◼ Desalination units

Streams and drainage channels
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Traditional water infrastructures (Cisterns)

Blue water                                                 Grey water

Rainwater Collection Sources

◼ Rooftops (blue water)

◼ Courtyards (grey water)

◼ Road networks (grey water)

◼ Natural runoff
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Characteristics

◼ Low-energy 
solution

◼ Historical use in 
Cyclades

◼ Decentralized 
water 
management

Traditional water infastructures (Cisterns)
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Research Methodology

◼ GIS-based 
spatial analysis

◼ QGIS processing

◼ Island divided 
into 28 grid 
cells

◼ Rainfall and 
land use 
integration

◼ Water balance 
calculations
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Research Methodology

◼ 𝑉=𝑃⋅𝐴⋅𝐶𝑟

V is the annual volume (m³),

P is the annual precipitation (m)

A is the area (m²)

𝐶𝑟 is the runoff coefficient, 

which depends on the surface 
material and slope.
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Research Methodology (example)
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Results
◼ Harvestable Water per Cell

◼ Coastal areas: 5,800 m³/year

◼ Mountainous areas: >200,000 m³/year

◼ Strong spatial variability
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Agricultural Focus

Main Crops

◼ Potatoes

◼ Olives

◼ Vineyards

◼ Cereals
CROP CATEGORY 

(PLOWED CROPS)

Area (ha)

Legumes for dried nuts 1.8

Potatoεs 375.6

Industrial plants 2.6

Fresh vegetables, melons, strawberries 129.8

Forage crops 1,487.7

Set-aside periods 257.5

Total: 2,255
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Livestock Integration
◼ Animal Manure Use

◼ Nutrient recycling

◼ Reduced fertilizer dependency

◼ Reduced embedded energy

◼ Circular agriculture

• Total annual production: 170,000–190,000 t/year, for 5,600 cattle, 

50,000 sheep, and 40,000 goats.

• Nitrogen content by species (cattle, sheep and goats): 

conservatively estimated average content of 0.5% N.

• For 180,000 t/year → 900 t of nitrogen annually.

• Utilization of 30–50% of total nitrogen during the first year → 

immediately available nitrogen: 270–450 t N/year.

• Coverage of needs: 1,100–3,000 ha of potato crops (375 ha) and 
fresh vegetables (129 ha).

Energy 
Implications
◼ Energy Savings

◼ Reduced desalination demand

◼ Reduced pumping

◼ Lower fossil fuel use

◼ Renewable energy integration
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Conclusions
◼ Decentralized water 

management is feasible

◼ Traditional techniques 
remain effective

◼ Optimization of WEF 
Nexus means 
sustainability

◼ Model applicable to 
Mediterranean islands

Further research: 
Experimental cistern
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◼ marabelakes@gmail.com

◼ tiliopoulou@hydro.ntua.gr

◼ fivos@itia.ntua.gr

Contact:
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