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Main Challenges:

ÁUrbanization 

ÁPollution

ÁClimate Change

ÁDisaster vulnerability

Sustainable Urban Development

Sustainable Development Goal 11
Make cities and human settlements 
inclusive, safe, resilient and sustainable 



Sustainable Urban Development

EEA report,  2016
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Earth Observation for Urban Resilience



Earth Observation for Urban Resilience
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Recent activities towards urban sustainability:

γUrban Heat Fluxes Monitoring from Space

γUrban CO2 Flux monitoring and source attribution

γUrban Metabolism Approach

γNature-based solutions

γTools and Indicators for sustainable Urban Planning

rslab.gr

Remote Sensing Lab



Urban Heat and CO2 Fluxes Monitoring from Space

Lessons learned from H2020 URBANFLUXES 
Project 



Urban Energy Budget

γQ*: Net all-wave radiation balance

γQF : Anthropogenic heat flux

γQH : Turbulent sensible heat flux 

γQE : Turbulent latent heat flux 

γҟvS: Net change in heat storage 

γҟvA = Qin - Qout: Advective heat flux 

ὗᶻ ὗ ὗ ὗ Ўὗ Ўὗ

(Okeet al. 2017)  



Long-term in-situmeasurements in Heraklion
www.rslab.grVEddy Covariance (2016 ςtoday)

Å Sensible heat flux (QH)
Å Latent heat flux (QE)
Å Net all-wave radiation (Q*)
Å Carbon dioxide flux (FCO2)

VWireless Sensors Network (2015 ςtoday)

Å15 on-line real-time intra-urban 
meteorological measurements

Stagakis, et al. 2019. Eddy Covariance measurements and source partitioning of CO2 
emissions in an urban environment: Application for Heraklion, Greece. 



Parastatidis, et al. 2017. Online Global Land Surface Temperature Estimation from Landsat. 

Mitraka, et al. 2015

London, 19 July 2016, 22:05 

Downscaled: 100 m  MODIS: 1 km
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Surface Temperature Monitoring 

http://rslab.gr/downloads_LandsatLST.html
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Surface Temperature Monitoring 



Surface Fabric 

(Lantzanakiset al. 2018)

Material Recognition with extended Support Vector Machines Algorithm:                                      
Application on  WorldView-2



Surface Fabric 
Material Recognition with extended Support Vector Machines Algorithm:                               

Application on Sentinel-2
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Surface Structure and Morphology
γRelevant parameters: SVF, ˂ P, ˂ f, zd &z0:

Building Height (m)

Tree Height

0.0
1.0

SFV



Heat Storage Change (ɲQs) 



Heat Storage Change (ɲQs) 



URBANFLUXES Database



URBANFLUXES Database

Time-series application



URBANFLUXES Database

http://rslab.gr/heraklion_eddy.html


