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Context & Urgency




Context & Uncertainty
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Problem Statement

Extreme and frequent climate changes have affected the island of Crete.

Flooding and water scarcity have started threatening existing infrastruc-
ture, coupled with the imminent threat of sea level rise.

Finally, the current planning and design instruments fail to incorporate
these urgencies in their strategies for the island.

Extremely low water level - Aposelemis dam, December 2023 Flooding events in Crete, 2020, Municipality of Hersonissos, Gouves



Research Question

“How can critical zones effec
cultural, and socioeconomic challenges d
with a focus or

Extremely low water level - Aposelemis dam, December 2023 Flooding events in Crete, 2020, Municipality of Hersonissos, Gouves







Current planning & design instruments

Current planning instruments used in Greece:

— present limitations in representing the dynamic na-
ture of environmental elements and processes

— do not acknowledge climate change impacts in space

) . . YAATIKO AIAMEPIEMA KPHTHE -EXEAIO AIAXEIPIZHE
There is a need for a more flexible and radical approach YMOTEIA YAATIKA EYETHMATA

There is a need for a more community-inclusive approach by
giving local communities more power, and responsibilities.

The project:

— presents a more sensitive approach with water and soil

— embraces climate change impacts in space and en-
hances the island’s preparedness

Selection of spatial planning instruments in Greece / Crete, sources: I'TIZ, Aquaman research project, Strategic Planning Crete



Conceptual Framework
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Designing method
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Island of Crete
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Built environment
Pastures
Agricultural arcas
Water bodies

Toral island area

Highly touristic zone



Water origins
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River system (Seasonality)

‘Small Mediterranean streams
Medium Mediterranean streams:
Mountainous Mediterranean streams
Seasonal streams

Secondary
Small Mediterranean streams

Seasonal streams

Seasonal natural lake

Lake created because
of human activity

Contours (per 1000m)
Seasonal rivers

Springs



Current challenges

50 km
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coast)

Fragmented arcas
(Northern coast - inland)

Flood risk areas
Sea level rise risk

High wildfire risk areas 24/07/2023
-emergency state
Desertification risk zone



Contemporary water collection means

‘Water reservoir at lerapetra, 2023 Water reservoir at Vainia, lerapetra, 2023 Low water levels of water reservoir at Lasithi, created to prevent from
flooding and collect the water for agricultural water supply, 2023



Water collection - Dams

Bramiana dam extremely low water level, December 2023 Significantly lowered water level in the Aposelemis dam, December 2023



Timeframe

Climate Scenarios based on the very high greenhouse gas emissions scenario (SSP5-8.5+ Low Confidence). To indicate the

potential impact of deeply uncertain ice sheet p a Low Confid rio under SSP5-8.5 by IPCC is chosen.
2023 2040 2060 2100 2150
Annual temperature: 0.89°C  Annual temperature: 2°C Annual temperature: 2.8°C Annual temperature: 4.4 °C Annual emperature: 5°C
Current sealevel: 101 (£4.0)  Sealevel rise change: 0.16 m S¢a level rise change: 0.33 m. Sea level rise change: 0.88 m Sea level rise change: 1.98 m
mm
i 0 st 1991
Based on:
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Further Research - Isthmus of
Ierapetra
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Isthmus of Ierapetra views

Southern part of Isthmus of Ierapetra, greenhouses, December 2023 Pachia Ammos, Northern part of art of Isthmus of Ierapetra, December
2023



Water systems
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Agriculture and groundwater
extraction

Wells

Springs

Olive groves

Vegetation, natural grasslands
Pastures

Vineyards

Lansape dominated by green-
houses, irrigated land
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Flood risk

Very low flood risk
Low flood risk
Moderate flood risk
High flood risk
Very high flood risk
Dam

Built environmenc
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River system

Future coastline 2150
River basins

Historical floodings



Sensitivity to desertification - Vulnerable regions

flood protection
~ sealevel rise -
water collection
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Planning & Design Principles

Water risk management Economy shift Natural ecosystem restoration

El E2 T

1.  Collect and filter water 1. shift towards regenerative agricultural activi- 1. reforestation

ties (climate-resilient)

vegetation to filter water, stabilize soil, accomo-
date habitats

sedimentation basins, capture-reuse sediment & 2.
improve water quality 2.
2. Store and distribure water

3.

water retention landscapes 3. policy changes that support sustainable land
use, water management, and agricultural

practices.

ponds and wetlands to store and manage storm
water runoff = 4,  alternative tourism activities: eco-tourism
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Planning & Design Principles

Water risk management

I_Tl

1.  Collect and filter water

vegetation to filter water, stabilize soil, accomo-
date habitats

sedimentation basins, capture-reuse sediment &
improve water quality

.
. T

2. Store and distribure water

water retention landscapes

Seasonal variations, resilient, dynamic landscape Take advantage of the topography to harvest water
and use it throughout the year

ponds and wetlands to store and manage storm
water runoff




Planning & Design Principles

Economy shift
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1. shift towards regenerative agricultural activi-
ties (climarte-resilient)

2. enhance agricultural village economy
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3. policy changes that support sustainable land
use, water management, and agricultural

Regenerative agricultural activities (climate-resil-
ient), temporarily flooded agricultural zone

practices.  rewey,

catEN

Enhance agricultural village economy, sustain food
production



Planning & Design Principles

Reforestation efforts

River restoration

Natural ecosystem restoration

I_Isl

1. reforestation

2. soil regeneration

3. river restoration (riparian buffers, )




Synergies

-Diversified Crop Rotation —  Water

-Crop Sclection based on Water
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Planning & Design Strategy

Coastal buffer (in high risk arcas)

Coastal buffer (in medium risk arcas)

AL

RRET

River restoration
Soil remediation

Enhance water retention & infil-
tration to support agriculture

Let the sea come in (buffer z0ne)

Reforestation
River system

Transition to regenerative
agriculture

Needs protection



Planning & Design Transect

Reforestation

Existing forests

Future coastline 2150
Riparian buffer zone (main

channel)

Lowest elevation zone &
sensitive to desertification

Dam

River system
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Greenhouses

‘Warer retention landscape

Built environment

Alluvial river plain-water discharge

High landslide risk zone

Let sea come in (Create Buffer zone)

Faule zones

Historical floods



Alteration by humans
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Water Distribution Concept
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Initial Interventions
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Water retention & Forest expansion
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Overall Design Strategy
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Design Synthesis
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Rhizofiltration plants:

Submerged Plants
Floating Plants
Marginal Plants
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River
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Design Synthesis

Terraforming

avecage annual
precipicacion
~OURdmm

G twtation

WINTER SPRING

Brassicas Root vegetables

Legumes
Garlie & onions Leafy greens
Oveescingering caver exaps
Riparian buffer sones.

=Y fra— -annal evapotramplsation

swarer foc incigation ~500mm,

~winter water level
-summece water lovel

~Crop Rotation

AUTUMN SUMMER

Grains Summervegetables.

Pesennial herbs Melon & squash.
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butfcr butfer

Rhizofiltration plants:

Submenged Planss
Floating Plants
Marginal Plants

Main irrigation channcls

Precipitation direction

Temporarily flooded areas during winter

Rainwater collection areas

River

Summer agriculture (dry)

Riparian buffer zone

Agroforestry

Rhizofiltration crops

Phytoextraction crops

Phytodegradation crops

Vegetation










Ecosystem restoration
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