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Each Landscape

of your Island is the greatest
collective story of the relationships
between communities and the
places they live in.

The landscape is always changing,
Its story is never-ending.

Landscapes are alwasy
contemporary as they record and
reflect the changes of societies
and environments.

Therefore not only we do

Nhave to look at the nowadays
energy transition with regard

to landscapes but we can also
IMmagine and express it througn
them.

Every landscape embodies
renewable natural energies, as
the sun and the wind. We can
IMmage a sustainable transition
oy planning and designing with
regard to the specific features of
every landscape.

't means expressing the natural
oower of landscape.

We humans are natural beings
and can take part in nature
intelligent expressions.

We can take part in the energy
transition by evolving our

critical thinking, aware that the
trasformation of renewable energy
Is not inherently sustainable, yet
depending on how, where and
how much.

Landscapes suggest what can

be done with them rather than
against them.

INntegrating renewable energy in
the landscapes social-ecological
systems seeks Tor the opportunity
of change rather than escaping it.

With such an approach we
canalso protect every landscape
from transformations to which it is
unsuitable.

Thinking and acting with a
landscape approach is not
hiding or moving faraway
transformations so to limit their
visibility as much as possible.

It concerns the need to find the
right places, ways and weights of
changes.

Being able to see the landscape
changes, is having the ability to
understand their social-ecoligical
functions and aethics.

't protects against financial-
Industrial colonization that
supra-local authorities and energy
companies sometimes try to
overimpose.

Expressing the renewable energy
empodied in the landscapes
through proper transformations
offers opportunities for the pursuit
of a new aesthetic of sustainability.
The energy transition is a chance
to understand how we can adapt
for living as guests of a beautiful
world.
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Crete Island All in One

a same unique landscape for five territories

European Union

EACH LAND OF YOUR ISLAND
FIVE TERRITORIES
BUT JUST ONE LANDSCAPE

/ Republic of Greece
Region of Crete

Regional Units of Crete: Chaniaq,
Rethymno, Heraklion, Lasithi

Municipality of Rethymno

Crete Island Landscapes

resultant of interaction between factors and processes

natural /ab/ot/'c
cultural /™ biotic
LANDSCAPE
material In space
Immaterial In time

Loving your Landscapes
s to care for their changes

A new transition

N a world in transition the option
of renewable energy is a factor of
climate neutrality.

It is by N0 means the only one, but
it isan inevitable one.

According to the article 5 of the
Council of Europe Landscape
Convention (2000), "Each Party
undertakes: (...) to integrate
landscape into its regional and
town planning policies (..), as
well as in any other policies with
possible direct or indirect impact
on landscape’,

The CO2 PACMAN European
Project aims to foster

a landcape-based approach
to the energy transition.

With regards to this goal, key
topics and procedural steps
frame a process of planning and
designing to support decision
mMaking and implementation.

posters 02-03
LANDSCAPE FEATURES

The landscapes of the island of
Crete is known and described.

A brief survey of their most
significant FEATURES regarding
the energy transition is proposed.

poster 04
LANDSCAPE SUITABILITIES

Landscape features express
different SUITABILITIES for using
renewable energy technologies
(RET). Screenings with regard

to the sun and wind power are
carried out per land use.

posters 05
LANDSCAPE SCENARIOS

Landscape suitabilities are framed
in realistic hypothesis of current/
near future environmental social
and economic processes in
landscape SCENARIOS. Discussing
and fine-tuning scenarios fosters
communities engagement,
supports shared decision-making,
and contributes to achieving
installed capacity targets. Three
examples are proposed.

poster 06-08
LANDSCAPE CAPACITIES

From landscape scenarios,

solar and wind energy potential
analyses are conducted to
determine landscape CAPACITIES,
assessing the effective
opportunities of different RET to
generate additional benefits for
habitats and local communities.

posters 09-T1
LANDSCAPE DESIGN SAMPLES

It's difficult for citizens to imagine
and accept remarkable changes
IN their living environment.
Showing how the changed
landscape would look like
supports people in raising their
awareness and to express critical
positions.

Would you like to take part in the Energy Transition for living on a Climate Neutral Island?
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@ Agricultural crops
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(©) Vineyards
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i xE o

@ Agricultural crops
Perimeter hedges

The Island | would like Lab

Crete - Greece 28-30 April 2026

Gl Co-funded by

*

the European Union

iterreg
Euro-MED

CO2 PACMAN




CRETE ISLAND - GREECE

LANDSCAPE FEATURES

LANDSCAPE-BASED ENERGY TRANSITION

2025-2026 © UNIFI-DIDA Landscape Design Lab

Gabriele Paolinelli (coordinator) - Anna Lambertini, Tessa Matteini, Emanuela Morelli, Antonella Valentini (specialist staff) - Paolo Picchi (specialist expert fellow), Gaetano Calise, Marco Dettori (specialist fellow)

02.6 COMPLEX CULTIVATION PATTERNS +cccveeeeeeraneeeensneeenanannnn 03.2 NATURAL GRASSLANIDS +ccvverereecseraseeenssssenssesanssesasnseeenns

@ Bare rocks

@ Agricultural crops
Herbaceous cover

Linear olive groves
(© Vineyards
(D) Spontaneous vegetation

03.3 WOODLAND-SHRUBS +cceeeereceesaseeaaseeaasesansssassssasassensns

@ Pastures
Spontaneous vegetation
(©) Bare rocks

1.5
02.7 LAND PRINCIPALLY sccccvcceecceccesccsrsccsccssccssccossccosssosscccsse

OCCUPIED BY
AGRICOLTURE, WITH
SIGNIFICANT AREAS OF
NATURAL VEGETATION

@ Linear olive groves

Bare rocks

(©) Spontaneous vegetation

03.4 BARE ROCIKS +cceveeeenseteanseeeanseeeansseeeasseeeasseeessseeannnessas

03.1 FORESTS...............................................................

@ Bare rocks
Spontaneous vegetation

The Island | would like Lab

Crete - Greece 28-30 April 2026

Co-funded by
the European Union

Co2 PACMAN | INterreg
Euro-MED




LANDSCAPE-BASED ENERGY TRANSITION

2025-2026 © UNIFI-DIDA Landscape Design Lab

Gabriele Paolinelli (coordinator) - Anna Lambertini, Tessa Matteini, Emanuela Morelli, Antonella Valentini (specialist staff) - Paolo Picchi (specialist expert fellow), Gaetano Calise, Marco Dettori (specialist fellow)

TOPOGRAPHY BASED LANDSCAPE SUITABILITY PER LAND SLOPE DEGREE - TECHNOLOGIES REQUIRE SLOPES <25%
LAND USE AND SURFACE WITH SLOPES <25% LAND USE AND SURFACE WITH SLOPES <11%

OB

Sea water
Natura 2000 sites I:l Slopes >25% - gi—éh;(g%v)vmd parks areas Natura 2000 sites I:l Slopes >11%
O1. Artificial Surfaces 02. Agricultural areas 02. Forest and seminatural areas O1. Artificial Surfaces 02. Agricultural areas 03. Forest and seminatural areas
ISEYAREY Discontinuous urban fabric 1016 ha Non-irrigated arable land Broad-leaved forest JEPBIE] Discontinuous urban fabric 456 ha Non-irrigated arable land Broad-leaved forest
[PAEY Airport 273704 Vineyards 1IPX{ols¥] Coniferous forest SEPAER Airport 147 ha  Vineyards KEEMER Coniferous forest
! : . . . Mixed forest
127 ha Mineral extraction sites - Fruit trees and berry plantations Mixed forest 127 ha Mineral extraction sites - Fruit trees and berry plantations -
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' 1596 ha Pastures 8271 ha Transitional woodland-shrubs : 693 ha Pastures Transitional woodland-shrubs
6475 ha Complex cultivation patterns - Beaches. dunes. sands 2720 ha Complex cultivation patterns - Beaches, dunes, sands
8387 ha -@nd principally occupied by B e rocks 2548 ha Land principally occupied by pIo) st Sparsely vegetated areas
agriculture, with significant : agriculture, with significant
areas of natural vegetation PO AiEY Sparsely vegetated areas areas of natural vegetation
1 ha =10 stremmata
- SUITABILITIES ~
HIGH OPPORTUNITY POSSIBLE CRITICAL VERY >< NOT
OPPORTUNITY FOR CHANGE OPPORTUNITY FOR CHANGE CRITICAL COMPATIBLE
FOR CHANGE FOR CHANGE FOR CHANGE
High opportunity for change with Opportunity for change with habitat Opportunity for change at global level Installation of technology is critical for Installation of technology is very critical Technology installation is not
strong habitat enhancement at all enhancement for more than one level in terms of avoided CO2 emissions the preservation of habitat for more for the preservation of habitat at all compatible
levels - highly beneficial impacts on - beneficial impact on at least one without relevant trade-offs with other than one level- critical trade-offs with levels - very critical trade-offs with
multiple ecosystem services could ecosystem service could occur ecosystem services, yet possible at least one ecosystem service could multiple ecosystem services at all
occur potential synergies to be activated occur levels could occur
\ through proper designed change

Building-scale Offshore

closed heat- OFFSHORE Wind parks by

cold pumps and 10 MW wind

storage SEA USES turbines

Onshore
Wind parks by
10 MW wind
turbines

Solar thermal
systems on roofs

Agrivoltaic Agrivoltaic Photovoltaic Floating
systems with greenhouses, modules on Photovoltaics

mMonoaxis 30% shading on green roofs, on inland sweet

trackers 4 tomatoes and pergolas and water

ONSHORE LAND
USES

meters elevated peppers facades
from the ground
and bifacial
modules.

-

J

Continuous and Discontinuous urban

fabric/Industrial or commercial units sea water

Road and rile networks and socciated land naval routes

Port areas marine transportation

Airport cable-ducts

Mineral extraction site /Dump sites marine ecosystems

Sport and leisure facilities Routes for birds’ migrations

O1. Artificial Surfaces

Non irrigated arable land and

permanently irrigated arable land commercial fishing

Fruit trees and berry plantations off-shore wind parks areas (TUC, 2025)
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337,2 MW O O
25he MV 2.953.926| ("~ 504.586 373 276.578

INSTALLED MWh CO2 Ton. avoid km? of forest Families
CAPACITY Energy share required

for carbon neutrality

. WOULD YOU LIKE TO COOL DOWN YOUR CITY WHILE GENERATING SOLAR ENERGY AND ENHANCING NATURE?

ACTORS WANNIDRUISI= RET SCALE POLICY

The scenario, in line with blue economy

local strategies the scenario supports ® Municipality M Continuous and ® PV pergolas on Port area Strong Public Subsidies for
the cooling of large park areas in urban Discontinuos Urban ® Agrivoltaic greenhouses, 30% Energy Communities and to
areas by integrating Photovoltaics ® tnergy Fabrics, industrial and shading on tomatoes and <1 MW farmers to switch from plastic
: : i i eppers; , ' . -
Modules in Natura Based Solutions. A communities commercial units PEPP installed capacity tunnels to closed agrivoltaics

® Photovoltaic modules on green

centralized action by the Municipality ® Small and medium-sized Port areas i biing units in network (<40% contribution to the

and co-financed by local enterprises can ; : - - sustained costsand <1, 2
Y > enterprises, single or in ® Building-scale closed heat-cold

enhance the urban micro-climate of vast - IN LARGER CITIES euros/kWh electricity price)
: ) partnership d st
not shaded parking areas in Rethymno K / K / Kpumps and storage K / K /

by shading those thanks to a system

of photovoltaic pergolas integrated to
new space for natural habitat providing
shelter to the public areas. Additional
natural habitat can be developed in
suburban agriculture areas in proximity of
the coastline and the river courses. There
a decentralized and cooperative action
by farmers and Energy Communities
can support the conversion of plastic
tunnels for vegetables production

into more energy efficient agrivoltaic
greenhouses, making more room
available for river natural courses and
natural habitat along the coastal line.
Further decentralized and cooperative
action by tourism entrepreneurs and
Energy Communities can sustain the
implementation of innovative Building
Integrated Photovoltaics (roofs, facades)
and heat and cold geothermal pumps for
tourism receptivity structures along the
coast line.

() /WOULD YOU LIKE TO ENHANCE THE SEA AND THE LAKES NATURAL HABITAT WHILE GENERATING WIND AND SOLAR ENERGY?

ACTORS RET SCALE POLICY

The scenario foresees the sweet and

sea water bodies capability to integrate Sea of Crete ® Floating PV systems
floating PVs in the inland sweet water covering up to 5% to the >10 MW
olete[ISCTalo NI IpITICRWIISIeRSI{IIR ISR IR I | ® Industry, Developers and water surface for floating PV systems Strong regulations for

open sea. The capability is assumed to be Investment Funds in
high according to specific energy plants co-ownership with locals : >100 MW and co-ownership
design prototypes capable to enhance each. nominal power on for off-shore wind farms
sweet and sea water natural habitat. B Sweet water bodies floating basements

The inland floating PV system can be K / K / K / K /
combined with new floating vegetated
islands sustaining niches for inland
plants and animal species reproduction.
The off-shore wind turbines floating
platforms sustain niches for sea plant
and animal species reproduction

by avoiding fishing in the area and
incorporating Artificial-Reef structures.
Those initiatives foresee developers

and investors and function through
compensative measures plus energy
justice tools, like proposing co-ownership
and lower tariffs to local population. With
regards to inland floating PVs the ratio

is to invest in planting 1 ha of floating
vegetated island each 10 MW of installed
capacity, for a total of 5% of water surface
covered by the integrated system. For
the off-shore the compensative measure
consists in investing in the adoption of
artificial reef experimental technologies
in the floating basement.

® \Wind turbines by 10 MW project quality standards

RETHYMNO REGIONAL UNIT, CRETE ISLAND - GREECE

') 9 WOULD YOU LIKE TO SUSTAIN INNER AGRICULTURE AND NATURAL HABITAT WHILE GENERATING RENEWABLE ENERGY?

ACTORS WANNIDRUISI= RET SCALE POLICY

In the local LEADER program rural -
areas are defined as plagued by a E?g.lrrlgated arable ® Agrivoltaic systems with Strong Subsidies to Farmers
multitude of problems such as low ® Farmers Cooperatives o MONOAXIs trackers 4 meters cooperatives to switch

. . . . ) , , Complex cultivation elevated from the ground <1 MW from non-irricated crops to
economic activity, lack of attractive in public-private . d bifacial dules: g o

.. . - ] ) patterngl an [TaClal moaules, . . h OSK\/\//h . |t ... t d

employment opportunities, skills partnership with inner unit with O, /na agrivoltaic irrigated crops
shortages, insufficient investment in Municipalities Land principally occupied @ Agrivoltaic greenhouses, installed capacity (<40% contribution to the
infrastructure and lack of basic and by agriculture, with 30% shading on tomatoes sustained costs and <1, 2

) . ) : significant areas of natural and peppers, euros/k\Wh electricity orice
social support services. Agrivoltaic K / K vegetation / K / K / K / y P )/

system in the inner non irrigated arable
land con support the switch from a poor
input and output agriculture towards a
more competitive agriculture, irrigated
through watering precision systems.
Tomatoes and peppers production
currently cultivated in plastic tunnels
closer to the coast could be more
sustainably and effectively cultivated

iNn open agrivoltaic systems to sustain

a reborn of inner agriculture. This
scenario would require strong economic
subsidies (up to 40% of sustained costs)
to newborn cooperatives by young
farmers and guaranties for the access
to local credit. The generated energy
can supply the inner villages and make
them autonomous while contributing
to the island decarbonization and
strengthening the inner socio-
economic capacity to start sustainable
development.

LANDSCAPE SCENARIOS
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~ WOULD YOU LIKE TO SUSTAIN SUSTAINABLE AGRICULTURE AND NATURAL HABITAT WHILE GENERATING RENEWABLE ENERGY? ~

....................................................................................................................................................................................................................
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B LANDSCAPE SOLAR CAPACITIES
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~WOULD YOU LIKE TO ENHANCE THE SEA AND THE LAKES NATURAL HABITAT WHILE GENRATING WIND AND SOLAR ENERGY? ——

.......................................................................................

.......................................................................................

(Q WATER BODIES

-

SEA WATER

Naval routes

Marine transportation
Cable-ducts

Marine ecosystems

Routes for birds migrations

Commercial fishing

-
C‘ Off-shore wind parks areas (TUC 2025)

o

B LANDSCAPE SOLAR CAPACITIES
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Offshore wind turbines @SiemensGamesa Provéne Grand La rge
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RETHYMNO REGIONAL UNIT, CRETE ISLAND - GREECE

LANDSCAPE CAPACITIES
SCENARIO 03
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LANDSCAPE-BASED ENERGY TRANSITION

2025-2026 © UNIFI-DIDA Landscape Design Lab

Gabriele Paolinelli (coordinator) - Anna Lambertini, Tessa Matteini, Emanuela Morelli, Antonella Valentini (specialist staff) - Paolo Picchi (specialist expert fellow), Gaetano Calise, Marco Dettori (specialist fellow)

~WOULD YOU LIKE TO COOL DOWN YOUR CITY WHILE GENERATING SOLAR ENERGY AND ENHANCING NATURE? ~
' Agrivoltaic systems with monoaxis trackers 4 meters elevated  : Agrivoltaic greenhouses, 30% shading on tomatoes and peppers
.................. from the ground and bifacial modules .
(© compLex cuLTvATION PATTERNS . Y
(- LLNDPANCIPALLY OCCUPIED BY AGRICULTURE WITHSICNIFICANT AREAS OF gD GEEEEEEEE
NATURAL VEGETATION
N /
B LANDSCAPE SOLAR CAPACITIES
\

‘Solar Energy Potential

Specific photovoltaic
power output - kWh/kWp

270 3,90 4,88

4,00 KWh/KW[
4,40 KWh/KWp

4,78 KWh/KWp

4,60 KWh/KWp
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Agrivoltaic system on vegetable crops @SymbiosystProject
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CRETE ISLAND - GREECE

PV PARKING - DESIGN SAMPLE

LANDSCAPE-BASED ENERGY TRANSITION

2024-2025 © UNIFI-DIDA Landscape Design Lab

Gabriele Paolinelli (coordinator) - Anna Lambertini, Tessa Matteini, Emanuela Morelli, Antonella Valentini (specialist staff) - Paolo Picchi (specialist expert fellow), Gaetano Calise, Marco Dettori (specialist fellow)

OPEN SPACES SYSTEM

Squarssand Gardeps. - 7o 0

Beathes =~ 7 =~~~

-CarParkmg =

CHmmbwateront - - -
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PLANIVOLUMETRIC

13,5 MW

O 100 m
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LANDSCAPE-BASED ENERGY TRANSITION

2025-2026 © UNIFI-DIDA Landscape Design Lab

Gabriele Paolinelli (coordinator) - Anna Lambertini, Tessa Matteini, Emanuela Morelli, Antonella Valentini (specialist staff) - Paolo Picchi (specialist expert fellow), Gaetano Calise, Marco Dettori (specialist fellow)

¢ | AYOUT Ol ® | AYOUT 02 ® | AYOUT O3

Installed capacity: 10 MW : Installed capacity: 10 MW Installed capacity: 10 MW
: Natural Habitat: 1 ha : Natural Habitat: 1 ha :

50 mt
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DESIGN SAMPLE DETAILS

® PV MODULES ® HYGROPHILOUS VEGETATION SPECIES

18000 units A

® P\ SURFACE '

| 44550 m?

0 INSTALLED CAPACITY

. 9,8 MW

’ NATURAL HABITAT : __

' 1ha - . 95% Lake surface
¢ ' @ 45 pvsurface

Juncus effusus

1% Natural habitat surface

Phragmites australis Thypha angustifolia

DESIGN PROTOTYPE

SCENARIO 02

10 Km 10 Km
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Scale 1:200 Scale 1:200
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LANDSCAPE-BASED ENERGY TRANSITION

2024-2025 © UNIFI-DIDA Landscape Design Lab

Gabriele Paolinelli (coordinator) - Anna Lambertini, Tessa Matteini, Emanuela Morelli, Antonella Valentini (specialist staff) - Paolo Picchi (specialist expert fellow), Gaetano Calise, Marco Dettori (specialist fellow)

ThePéa wind park is interpreted as a tribute to Rhéa, Titan Mother of Zeus and visible
from the mount Ida in the form of a huge embrace to the mount and the cave where the
Mother of Olympics protected Zues from Chrone.

The wind park is composed by 12 turbines as much as the Olympics that were generated
since then

«T® 8¢ onapyavicaca peyav AiBov éyyvali§ev/O0pavidn ey’ avaktl, Oe®v npotépw BaotAfj»
« Then she gave him, wrapped in swaddling clothes, a large stone,/ to the son of Uranus, the great lord, the first

SITE AREA T | king of the gods.»
: (Esiodo, Teogonia, 485-6; traduzione di Graziano Arrighetti)

Galerie mythologique, tome 1T d'A.L. Millin

DESIGN PROTOTYPE FOR Pca OFFSHORE WIND PARK
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CRETE ISLAND - GREECE

VIEW FROM MOUNT IDA

TECHNICAL SECTION

SCALE REPRESENTATION OF A SEA PORTION WITH ONE OF THE 12 FLOATING WIND TURBINES
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