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4
Influence of climatic conditions from the HEDNO /PPC

'\ 4
: t ( Renewables
irrational use of the produced energy |p (@) rnevetion s Bevelopment « Envrenment

Energy Management:

Need for optimal urban planning An integral part of the local
administration units

Increase of the rooftop PV participation
share in the total smart cities neutrality

Efficient control and management of the energy
supply and demands, and integration of the produced
energy from solar systems into the electricity grid.

55% lives in cities
Rooftop PVs 32%
70% CO2 emissions by the 10% of population
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GEOSS APPLICATIONS
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Earth Observation

=) Copernicus Urban Atlas & Building Height (10 m)
== Building Footprint OSM Buildings (3D shapes)
=) Commercial tri-stereo DSM (0.5 m)

==> UHD RGB Images for PV & DHW mapping

== QGIS plugins for building envelopes

=) Thermal Images (Sentinel-3)
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Urban solar energy management system
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http://solea.gr/athens-solar-cadastre/

Kosmopoulos et al. @ Copernicus AMT 2017; 2018; 2021; MDPI Remote Sensing 2018; 2020; Energies 2020; 2022
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solar energy applications
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Energy calculations example
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Mean radiation [kWh m-2]

cloudy
® Gcl - G(:s -CMF
* Ratio R of diffuse to global radiation under certain sza & CMF
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Energy calculations example

¢ 2D interpolation from result matrix running radiative transfer model

. cI:GcI'R
® ﬁDcl:Gcl_Fcl

shadowing

o shadowing effect for diffuse radiation sh =

® Fcl,sh = Fy-sh

Fen
Fes

e sumup hourly Gersn = 3 (Det + Fusn)
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Athens

Bl 2004 + 34.5 GWh
[ 1503 £25.9 GWh
B 562+ 9.7 GWh
B 208+ 3.6 GWh
B 17+ 0.3 GWh
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Degree of soil sealim

Rooftop solar F5V potential

Bl 2004 + 34.5 GWh
[ 1503 £25.9 GWh
B 562+ 9.7 GWh
BN 208+ 3.6 GWh
B 17+ 0.3 GWh
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Rooftop PV coverage ratio
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[ 9% Buildings Density
[ % PV Compatibility

I ° PV Exploitability
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Ny C ot @R Sdlea Save annually 0.7 billion cubic meters of natural gas.

salir energy applications
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B 17+ 0.3 GWh



SFO=KOI,

) Athens solar cadastre — Energy planning

solea

“Salir energy applications

Eiffel

GEOSS APPLICATIONS
FOR CLIMATE CHANGE

0. | Penteli Urban Fabric - Rooftop solar photovoltaic potential production

AL S [ Continuous urban fabric 1602 + 91 MWh / year
\ [ Discontinuous dense urban fabric 30324 + 1726 MWh

3 [ Discontinuous medium density urban fabric 47508 + 2704 MWh
[ Discontinuous low density urban fabric 16826 + 958 MWh

[l Discontinuous very low density urban fabric 499 + 28 MWh

[ Natural areas [ Solar cadastre capacity = 0.767 km” & 96.8 GWh |

Rooftop solar PV potential

Bl 2004 + 34.5 GWh

E 122:25 :': 23? ng Penteli has almost 35K citizens and is able to host rooftop solar photovoltaics that
B 208 ; 3.6 GWh can cover the 63.7% of the total energy consumption (152 GWh) in an annual
= 17 + 0:3 GWh basis by exploiting just the 2.65% of its area.
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The urban planning and rooftop solar PV management is able to provide:

m==) Access to solar nowcasting and forecasting for smart grids stability and DSO support.
=== Adaptability to urban environment (roof-top PVs) for sustainable and renewable cities.

m==) Real-time solutions for decision makers & producers promoting the exploitation of solar energy.
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RealTime v| 4

¥ Range Wh/m?
Min:60.23
Max:198.6 I

4

Solar Energy (15-min): 196.25Wh/m?
Date time: 9/5/2022, 3:32:07 u.p
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In 14 and a half seconds, the sun provides as much
energy to Earth as humanity uses in a day.
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