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Why Study Mediterranean Islands?

m Mediterranean islands face increasing water
scarcity

m Strong seasonal tourism pressure

m Climate variability and decreasing rainfall
trends

m High dependence on external energy and
water inputs

m Need for resilient and decentralized solutions
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The WEF Nexus Concept

m Water, energy, and food Pre-industrial nexus Modern nexus
systems are interconnected

m Water needed for
agriculture and energy
production

m Energy required for
pumping, desalination,
irrigation

m Agriculture consumes both
water and energy

m Integrated management
improves sustainability
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Study Area: Naxos Island

m Largestisland of the Cyclades
m Area: 430 km?

m Mountainous interior
(Mount Zas: 1004 m)

m Agricultural tradition
m Growing tourism sector

Manthos Maravelakis et al. The Water-Energy-Food Nexus in Naxos Island



Socioeconomic Characteristics

’87 60,000
m Permanent populatlon = 50,000
~20,000 capita S
. S 40,000
m Strong seasonal tourism 2
(>600,000 visitors annually) g 20000 _\_\_’_
m Agriculture and livestock 20,000 e
remain important 10,000
m Tourism and agriculture 0
coexist 01 January 01 July 30 December

- = = Permanent residents
Total presence (residents + tourists)
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Natural Resources

m  Average rainfall: 575 mm/year
m  Significant spatial rainfall variability
m  Agricultural land availability

Rainwater in Naxos: ~250,000,000 m3/year
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Water Demand

B %= Domestic demand

& ﬂ Tourism demand

Agricultural irrigation
g demand

et Livestock demand
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Existing Water Infrastructure

Groundwater extraction
Small reservoirs
Irrigation systems
Desalination units
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Traditional water infrastructures (Cisterns)

Rainwater Collection Sources
m  Rooftops (blue water)

m Courtyards (grey water) ‘ Cistern A
Catchment area
|
Road networks (grey water) = e
m  Natural runoff . Catchmentarea

Blue water Grey water

Google Earth
R 5 e .
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Traditional water infastructures (Cisterns)

Characteristics

m Low-energy WK
solution i

m Historical use in
Cyclades

m Decentralized
water
management
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Research Methodology
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Research Methodology

m V=P-ACr

V is the annual volume (m?3),
P is the annual precipitation (m)
A is the area (m?)

Cr is the runoff coefficient,

which depends on the surface
material and slope.
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Research Methodology (example)
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Agricultural Focus

m
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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).

Implications

n Energy Savings

n Reduced desalination demand
n Reduced pumping
n Lower fossil fuel use

n 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:
Experlmental C|stern
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