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The conceptual framework for the case study of 
Athens

Co-creation: 

3 Living Labs

Integrated Modelling 

NbS identification

NbS validation

NbS implementation

NbS monitoring
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The Challenge – Extreme Heat in 
Athens
• Athens ranks highest in terms of heat 

exposure and is among the top three 
cities at risk of suburban forest fires

• Effects: health, infrastructures, 
economy, nature

Ariyaratne (2010)
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NbS especially dedicated to Athens!

Biodiversity 

conservation

Climate 
mitigation & 
adaptation

Sustainable 
communities

Microclimate 

regulation

Disaster risk 
reduction

Food security

Community Gardens & 
Urban Farming

Urban Greening & 
Tree Canopy Expansion

Green Roofs & 
Living Walls

Cool Roofs & 
Reflective Surfaces (Hybrid NBS)

© IUCN
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Climatic 
data

Accessibility 

Urban heat 
island 

Land 
fragmentation

Air 
quality
Air quality

Socio-
economic 

vulnerability

Urban 
Biodiversity

The modeling approach
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Mapping Vulnerabilities

Observations and 
Models 

Site 
prioritization 

Simulation of NbS 
performance

NbS specification

NbS
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Observations and Models 

Spatial analysis: 
Geospatial data from 
observations and 
atmospheric modeling 

Urban 
surface 

temperature

Climatic 
Heat Index 

(CHT)

Air Quality Socio-
ecomomic 

vulnerability

Accessibility 
to urban 

green
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Identification and prioritization of most vulnerable areas of Athens to 
heat stress

Hotspot mapping
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Area of 

intervention

Identification
i. CRS projection

ii. rasterization
iii. Clip & overlay analysis

iv. normalization

Air 
Quality

Accessibility 
to urban 

green

Climatic 
Heat 
Index 
(CHT)

Socio-
ecomomic 

vulnerability

Urban 
surface 
temper
ature

Prioritization

For more info: https://doi.org/10.1007/s41207-025-00746-w 

https://doi.org/10.1007/s41207-025-00746-w
https://doi.org/10.1007/s41207-025-00746-w
https://doi.org/10.1007/s41207-025-00746-w
https://doi.org/10.1007/s41207-025-00746-w
https://doi.org/10.1007/s41207-025-00746-w
https://doi.org/10.1007/s41207-025-00746-w
https://doi.org/10.1007/s41207-025-00746-w
https://doi.org/10.1007/s41207-025-00746-w
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Morning hours Afternoon hours

maximum absolute 
cooling intensity per 
grid point 
(200x200m) equal to 

-7 °C at 12.00 LT
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Simulation of NbS performance
(WRF urban modelling system)
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point (200x200m) 

equal to -4 °C at 
16.00 LT
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Accessibility 

Urban heat 
island

Air quality

Land 
fragmentation

Landscape connectivity & 
Biodiversity

Socio-
economic 

vulnerability

Urban 
biodiversity

Climatic data

Morphological Spatial Pattern Analysis (MSPA) 

 Identification of fragmented regions

Core: large-scale natural patches 
with high connectivity
Bridge: The stripped ecological land 
that connects two cores

Loop: connecting corridor inside a 
large natural patch

Islet: small natural patches that are 
isolated and do not connect each 
other
Perforation: unnatural patch inside 
the core area

Branch: stripped ecological land with 
low connectivity

NbS Specification
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Overlapping most vulnerable 
with most fragmented areas

NbS Specification

Highest scoring in the hotspot 
mapping

Small natural patches that are 
isolated and do not connect each 
other (stepping stones)

Areas of interventions 
with NbS to increase 

landscape connectivity 
and mitigate heat 

stress effects
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Building block precision

NbS Specification

study area

GIS & in-situ recording

467 points
accepted

31 points
rejected
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NbS Specification

25 27 33

31 7 342
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NbS implementation & monitoring

NbS verification: Governance assessment 
and management of the heatwaves

NbS implementation

NbS monitoring: sensors to 
measure microclimate conditions



OTS #9 Nature at work: Driving NbS for a cooler, water-smart and more resilient Europe

14

Nature-based Solutions leverage nature and the power 

of healthy ecosystems to protect people, optimize 

infrastructure and safeguard a stable and biodiverse 

future (IUCN, 2023).
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