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The main research goals

1. How water-energy-food nexus works

2. What we need to be functional

3. Can we achieve self-sufficiency? 
❑ The diet of inhabitants

❑ The energy needs of inhabitants

❑ The water needs (inhabitants and cultivations)

4. The resources 
❑ Cultivations and livestock in order to supply the dietary needs

❑ Land use for cultivations and cultivations for the livestock’s feed

❑ Solar, wind, rain, temperature

Sargentis & Iliopoulou. Water-Energy & Food nexus 2



5. Research
❑ Which is the embodied energy of a PV panel to be constructed, transferred and installed to the case study area?

❑ Which is the embodied energy of a wind turbine to be constructed, transferred and installed to the case study area?

❑ Small-autonomous units and technical solutions to create nitrogen fertilizers

❑ Small-autonomous units and technical solutions to create biofuels 

❑ Which is the impact of livestock in water-energy-food nexus? 

6. Solve the nexus in different areas of Greece targeting self sufficiency for 1000 people
❑ Make a scenario of a typical house of the community

❑ Estimate the energy needs for heat (thermal comfort)

❑ Estimate the minimum transportation (maybe with electric vehicle) and the related energy needs

❑ Estimate the energy needs for agriculture with electrical tractor and machinery or calculate the needed area for the 
production of biofuels for tractors

❑ If you use PV, or wind, you have to calculate batteries or pumping storage energy systems 

❑ The scenarios will assume 

a) Minimal needs for survival

b) Present needs
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The function of Water, Energy and Food nexus

Sargentis, GF., Markantonis, D. Water-energy-food nexus and its stochastic dynamics: case study Greece. Discov Sustain 5, 511 (2024). 
https://doi.org/10.1007/s43621-024-00751-z 

Basic formulas and average values, can be found in the paper: 
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The main research goals

Data: 
Google Earth DEM model (anaglyph), land uses, 
cultivated land, forests or proposed land uses

Wind, rain and solar (10 min step)

Water sources (rivers, lakes), water supply (m3)

Temperature (thermal needs, thermal comfort)

Food resources

❑ Cultivation (area, production)

❑ Livestock (and cultivation for livestock’s 
feed) (area, production)

❑ Fishery 

Possible areas for study
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Examples of the research in land uses

Sargentis GF, Ioannidis R, Dimitriadis P, Malamos N, Lyra O, Kitsou O, Kougkia M, Mamassis N, Koutsoyiannis D. Energy Self-Sufficiency in Rural Areas; Case Study: 
North Euboea, Greece. Adv Environ Eng Res 2024; 5(4): 025; doi:10.21926/aeer.2404025.

Example of the land uses’ research, can be found in the paper: 
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Examples of the quantification of water resources

Sargentis GF, Ioannidis R, Dimitriadis P, Malamos N, Lyra O, Kitsou O, Kougkia M, Mamassis N, Koutsoyiannis D. Energy Self-Sufficiency in Rural Areas; Case Study: 
North Euboea, Greece. Adv Environ Eng Res 2024; 5(4): 025; doi:10.21926/aeer.2404025.

Example of the water resources’ research, can be found in the paper: 
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Examples of the research in wind and solar

Sargentis G.-F., Ioannidis R, Dimitriadis P, Malamos N, Lyra O, Kitsou O, Kougkia M, Mamassis N, Koutsoyiannis D. Energy Self-Sufficiency in Rural Areas; Case Study: 
North Euboea, Greece. Adv Environ Eng Res 2024; 5(4): 025; doi:10.21926/aeer.2404025.

Solar insolation and wind speed (daily average) in the study area in 2023

Example of the wind and solar data research, can be found in the paper: 
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Calculations’ formulas of energy storage

Sargentis G.-F., Ioannidis R, Dimitriadis P, Malamos N, Lyra O, Kitsou O, Kougkia M, Mamassis N, Koutsoyiannis D. Energy Self-Sufficiency in Rural Areas; Case Study: 
North Euboea, Greece. Adv Environ Eng Res 2024; 5(4): 025; doi:10.21926/aeer.2404025.

Adaptation with energy needs’ profile!
https://transparency.entsoe.eu/load-domain/r2/totalLoadR2/show?name=&defaultValue=false   

Example of the energy storage, can be found in the paper: 
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Examples of the research for food resources

Sargentis, GF., Ioannidis, R. The impacts of altering biodiversity to the Water–Energy–Food nexus: case study North Euboea, Greece. Discov Water 4, 105 (2024). 
https://doi.org/10.1007/s43832-024-00165-y 

Example of the quantification of food sources, can be found in the paper: 
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Examples of the research for food resources
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Related links and library of data
Land uses (forests, cultivated land)
https://www.google.com/earth/about/versions/ 

Temperature, wind, solar, water (rain) (calculation are required with basins of the area)
https://power.larc.nasa.gov/data-access-viewer/
https://climexp.knmi.nl/selectfield_obs2.cgi?id=someone@somewhere

Greek Plant Hardiness zones
https://hardiness.inforest.gr/

Energy needs profile (for Greece)
https://transparency.entsoe.eu/load-domain/r2/totalLoadR2/show?name=&defaultValue=false 

Food
Present production: ELSTAT https://www.statistics.gr/
Calculations are required according the dynamics of the land and scenarios of self-sufficiency 
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