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_Earth Observation at IACM @RSLab
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Coupling Dynamic Cities and Climate

@RSL

@ urbisphere

. coupling dynamic cities and climate
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How are the urban and the atmospheric

processes interlinked across spatial scales?

To what extent is the interplay between

urban form and function understood?

What are the feedbacks between the

process of urbanization and climate?

What are the cumulative effects of
emerging technologies for climate

neutrality and resilience?

Chrysoulakis, N., et al. 2026. Environmental Research Letters, 21, 151002
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0.6 - 0.8 Extreme heat is no longer a distant risk. Global warming has already crossed the 1.5 °C threshold, pushing
infrastructure systems beyond the conditions they were designed to withstand.

I No Priority

Infrastructure heat stress
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( )
\\Urban development/

Across Europe, prolonged high surface temperatures are already degrading transport networks and urban
assets. During heatwaves, asphalt can soften and expand, while steel rails may deform or buckle under thermal
stress, disrupting transport systems. At 2 °C of warming, extreme heat could raise annual operation and
maintenance costs by €1.3 billion in the EU and the UK (Mulholland & Feyen, 2021).

For infrastructure managers, understanding where heat stress accumulates over time is critical for prioritising
inspections and interventions.

Chrysoulakis, N., et al. 2023. Scientific Reports, 13, 16251
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From regional patterns to street-level
detail: High resolution missions

Copernicus Contributing Missions, like Landsat, complement
Sentinel-3 by providing land-surface temperature at 100 m native
resolution, provided resampled at 30-metre resolution, though not
as frequently (approx. once every 2 weeks).

These LST images might not capture the maximum LST during the
day, but still reveal detailed temperature patterns across streets,
industrial zones, transport corridors, and built-up areas, vital
information for identifying thermally vulnerable infrastructure and
prioritising maintenance and adaptation measures.

When interpreted together, coarse-resolution frequent
observations and less frequent high-resolution imagery support a
more comprehensive understanding of where heat stress related

degradation to infrastructure is likely to occur.

Even better news with future the upcoming Sentinel expansion
mission LSTM, set to join the Copernicus in 2028. It will provide LST
at 50 m resolution every 2 days, supporting systematic monitoring
of heat exposure across infrastructure assets.

Landsat (€)

Landsat



Potential Collaborations with Space-Crete: Al for TIR downscaling

@RSLab
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Mitraka, Z., et al. 2026. Remote Sensing of Environment (in review)



Potential Collaborations with Space-Crete: Al for mapping urban fabric @RSLab
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Lantzanakis, G., et al., 2026. ISPRS Journal of Photogrammetry and Remote Sensing (accepted)



Potential Collaborations with Space-Crete: Al for 3D TIR modelling
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3D TIR reconstruction - FORTH

Model Simulations — Berlin
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Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.




Potential Collaborations with Space-Crete: GR satellites — Al for Urban Services ©&RSLab
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Land surface processes

Energy and water fluxes,

_Potential Collaborations with Space-Crete: Combine Al with Physical Modelling

Urban boundary layer dynamics

Moadified wind, turbulence,
thermodynamics, aerosols,
and radiative transfer

anthropogenic emissions,
and storage change

Urban surface

Dimitris Tsirantonakis Rural surface

Manolis Panagiotakis
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€} JULES land surface model
€ MORUSES urban surface tile

Konstantinos Politakos 0 Vegetated surface tile

@RSLab

Observational systems

@) Automatic lidar and ceilometers (ALC)
) Mobile ALC in van

& Doppler-wind lidars (DWL)
i} Microwave profilers
3 Radiosounding systems
3 Sun photometers and radiometers
) Automatic weather stations
) Eddy covariance (EC}) towers
) Large-aperture scintillometers {LAS)

il Ground-based thermal cameras
and phenocams

(0 Aircraft-based remote sensing
{F) Satellite-based remote sensing

Fenner, D., et al. 2024. Bulletin of the American Meteorological Society, 105, E1929-E1961



@RSLab

Gulf of Heraklion
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Supersite: 2026 - 2027 urbisphere campaign YRSL
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Heraklion Supersite: 2026 - 2027 urbisphere campaign @RSL




Heraklion Supersite: 2026 - 2027 urbisphere campaign

Heat stress and adaptation
in Heraklion

Get involved in the future of Heraklion!

OEPULKA KATATIOVNON Kot
nipocappoyr oto HpakAelo

Duapdpwoe to péNov Tou Hpakhelou!

famaWli cocuva eiva avouei| survey is oper

puTig 31 OkTwBpiou 202t [ rtit 317 October 2026
o . ~
u 10 Aervd yia R f7/ B 10 minutes to complete it

Sxavépete €60 (yia ENAVLKA)!

Scan here (for English)!
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Thank you!

Nektarios Chrysoulakis

FORTH
Head of the Remote Sensing Lab
zedd2@iacm.forth.gr

hitp://rslab.gr
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