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Main Challenges:

▪ Urbanization 

▪ Pollution

▪ Climate Change

▪ Disaster vulnerability

Sustainable Urban Development

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



Sustainable Urban Development

EEA report,  2016



URE

Earth Observation for Urban Resilience



Earth Observation for Urban Resilience
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Recent activities towards urban sustainability:

› Urban Heat Fluxes Monitoring from Space

› Urban CO2 Flux monitoring and source attribution

› Urban Metabolism Approach

› Nature-based solutions

› Tools 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

› Q*: Net all-wave radiation balance

› QF : Anthropogenic heat flux

› QH : Turbulent sensible heat flux 

› QE : Turbulent latent heat flux 

› ∆QS : Net change in heat storage 

› ∆QA = Qin - Qout: Advective heat flux 

𝑄∗+ 𝑄𝐹= 𝑄𝐻 + 𝑄𝐸 + ∆𝑄𝑆 + ∆𝑄𝐴

(Oke et al. 2017)  



Long-term in-situ measurements in Heraklion
www.rslab.gr✓ Eddy Covariance (2016 – today)

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

✓ Wireless Sensors Network (2015 – today)

• 15 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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User http://rslab.gr/downloads_LandsatLST.html Google cloud database Google cloud computing

Surface Temperature Monitoring 

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



Surface Fabric 

(Lantzanakis et 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
› Relevant parameters: SVF, λP, λf, zd &z0:

Building Height (m)

Tree Height

0.0
1.0

SFV



Heat Storage Change (ΔQs) 



Heat Storage Change (ΔQs) 



URBANFLUXES Database



URBANFLUXES Database

Time-series application



URBANFLUXES Database

http://rslab.gr/heraklion_eddy.html



Urban Metabolism Approach

Lessons learned from FP7 BRIDGE project



Urban Metabolism



Tools and Indicators for sustainable Urban 
Planning 

Lessons learned from GEOURBAN & 
SEN4RUS projects



Urban Planning



Urban Planning 
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Urban Planning 



Potential applications and future perspectives
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› Water runoff regulation - Flood protection

› Urban temperature regulation

› Energy consumption reduction

› Air quality improvement

› Water quality improvement

› CO2 emission reduction

› Improvement of the soil quality, stability and erosion

› Biodiversity enhancement

› Noise reduction

› Health and quality of life

› Recreation and environmental education

› Social cohesion

› Connectivity/mobility
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https://www.think-nature.eu/

Nature Based Solutions Monitoring

https://www.think-nature.eu/


(Esch et al. 2017)(Anders et al. 2015)

City CO2 emissions from 
space



Use of forthcoming Hyper-spectral missions and 

High Altitude Pseudo-Satellites (HAPS), for 

enhanced: 

▪ monitoring urban environment

▪ integrated tools and methods 

▪ support sustainable planning strategies

Future perspectives
EnMap, DLR

HAPS
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