
Abstract:

CARDIMED introduces a framework to build Climate Resilience in the Mediterranean biogeographical region, efficiently unifying individual efforts of regions and communities across different countries. Urban

areas in the Mediterranean region are increasingly impacted by the Urban Heat Island (UHI) effect, which is amplified by extreme climatic conditions. Various Nature Based Solutions (NBS) have been proposed

and implemented to reduce impact of urban overheating. However, these solutions have mainly been applied at local scales and specific areas of interest, limiting knowledge about their spatial impact on heat

mitigation. As a result, the effectiveness of NBS in reducing heat impact remains a challenging issue to monitor and quantify using Earth Observation (EO) technologies, which limits understanding about their

widespread benefit and upscale implementation at larger areas. This study focuses on upscaling NBS applications and quantifying their impacts at larger scales by integrating EO techniques coupled with data

from in-situ sensors and crowdsourcing applications. This is achieved by employing a multi-sensor data fusion approach, combining geospatial datasets derived from EO and ground-based measurements to

generate high-resolution temperature data, which is expected to enhance a localized assessment of NBS effectiveness in mitigating heat within Mediterranean regions.
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Objectives: 
• Enhancing localized assessment of the effectiveness of NBS in mitigating heat.
• Multi-sensor data fusion approach, combining spaceborne observations and in-

situ measurements.
• Upscaling NBS applications and quantifying their impacts at larger scales.

Methodology:
The methodology is based on a downscaling, cross-modality framework that
combines measurements from ECOsystem Spaceborne Thermal Radiometer
Experiment on Space Station (ECOSTRESS), Land Surface Temperature (LST)
products derived from the SLSTR Sentinel-3 satellite mission and in-situ data
produced either from professional sensors or Citizen Science participatory
campaigns. While the methodology is designed to be broadly applicable across
various regions, it is specifically being implemented as a use case for the city of
Marseille, where different NBSs are being developed in two different areas of the
city. The methodology is based on the analysis of several features such as LST
observations at different resolutions, along with proxies such as NDVI and NDWI
indices, humidity, land cover, surface topography (DEM, Slope, Aspect) and wind
speed among others.
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Urban Heat Island effect over Marseille
• Strong heatwaves in the region of Provence-Alpes-Côte d'Azur in South France

due to heavy artificialization and old buildings.
• NBS are being developed over two Demo locations, Saint-Jérôme and Saint-

Charles, to mitigate overheating in Marseille.
• NBS addressed: soil unsealing in more than 10.000 m2, vegetated pergolas, and

micro-forest with more than 300 tress and shrubs planted.
• Scope of NBS: Overheating mitigation, renaturation in artificialized areas, flood

risk reduction, and quality of life of citizens.
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Next Steps: 
• Integrating Copernicus Contributing Missions Thermal Data - of OroraTech's-

operated by the European Space Agency (ESA)
• UHI identification
• Quantification of benefits from NBS application
• Upscaling the NBS effect at regional scale

Quantifying the impact of Urban NBS on Heat Island 
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NBS application: (soil unsealing and planting)  in Saint-Jerome, Marseille, France. 

UHI identification and quantification:
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