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Remote Sensing applications 

to monitor urban climate and resilience

support risk assessment 

and decision making

create 

Climate Responsive Cities

reduce climate change 

effects and mitigate risks
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In line with policies

• Paris Agreement on CC

• European Green Deal

• NBS initiative

• European green deal targets

• Goals SDG11, SDG13

(UN 2030 Agenda for Sustainable Development) 

Urban landscape

monitoring

Environmental

monitoring

EO abilities

Implement a risk analysis, 
identifying the vulnerability of areas related to hazards



EO data and solutions

Land & sea topography

→ Sea level rise

→ Ocean acidification

→ Floods

→ Coastal erosion

→ Soil erosion

Air quality, temperature, humidity

→ Heatwaves

→ Sea surface temperature

Snow & ice coverage

→ Mass balance

→ Surface 

changes

open access to climate data and tools



Smart, climate resilient cities

Urban surface modelling



Land

Smart, climate resilient cities

Urban surface

cover

Land Use/Cover

Deforestation quantification

UA 2018 Function Urban Areas



Land Deformation

Synthetic Aperture Radar (SAR) data
coupled with ground truth data

Land subsidence velocity map (2014 – 2016), 

from Sentinel-1 (InSAR) 

Smart, climate resilient cities

Urban subsidence, 

movements and deformation

risk assessment



feature

Smart, climate resilient cities

Urban

extraction

Material-level analysis from spectral analysis & spectral libraries

Estimation of 

-Area’s energy budget

-Flows of energy between

parts of a city

VHR data + semantic segmentation



Indices

Smart, climate resilient cities

Urban surface

Surface temperature

Landsat, ASTER (NASA), Sentinel-3 (ESA)

• Local surface temperature dynamics

• Urban heat emissions monitoring

• Urban thermal comfort & UHI assessment



Smart, climate resilient cities

Digital Twin Earth Models

Digital representation of a city

Variety of data inputs enable:
Better urban planning through model simulation & testing

Kaunas digital twin created by KTU



HARMONIA project - Decision Support Systems

HARMONIA approach

Case studies

HORIZON 2020 | Grant agreement ID: 101003517

Greek case study: Piraeus



Urban Exposure index – Piraeus example

Imperviousness Density (IMD) 2018
Source: Copernicus
Sp. Resolution: 10m 
The Imperviousness degree is a thematic 
product showing the sealing density in the 
range from 0-100% for the period 2018 
(including data from 2017-2019) for the EEA-39 
area.

Water bodies (Water & Wetness 2018)
Source: Copernicus
Sp. Resolution: 10m 
The combined Water and Wetness product is a 
thematic product showing the occurrence of 
water and wet surfaces over the period from 
2012 to 2018.

Street Tree Layer (STL) 2018
Source: Urban Atlas
Sp. Resolution: 10m 
It includes contiguous rows or a patches of 
trees covering 500 m² or more and with a 
minimum width of 10 meter over "Artificial 
surfaces" (i.e. rows of trees along the road 
network outside urban areas or forest adjacent 
to urban areas should not be included)



Urban Exposure index – Piraeus example

Land Use / Land Cover

Source: Copernicus Urban Atlas 
2018
Resolution: Building Block
Urban Atlas 2018 provides reliable, inter-
comparable, high-resolution land use and 
land cover data with integrated population 
estimates



Urban Exposure index – Piraeus example

Building Height 2012 (meters)

Source: Urban Atlas



Urban Exposure index – Piraeus example

Digital Elevation Model
Source: Eurostat (Copernicus)
Sp. Resolution: 10m 
Vertical accuracy of 2.9m



HARMONIA Resilience DSS components

Risk and Impact assessment:

mapping of urban risks with synergies from multiple WPs

Vulnerability Assessment and Urban Resilience: 

Offer scalable, practical, easy-to-implement tools for incident 

management and resilience investments

Decision Support System:

Hazard mitigation & adaptation, Urban planning, Health & well-being

HARMONIA project



HARMONIA Resilience Decision Support System (DSS)

HARMONIA DSS

DSSUrban 

planning

Urban health 

& well-being 

application

Multi-hazard 

mitigation & 

adaptation 

measures

Provide hazard indicators

→ timely and accurate assessment of short 

and medium-long term risks to the health of 

citizens

Clear and precise Risk Mitigation benefits which facilitate the 

Decision Makers and relevant stakeholders 

Create Climate Resilient Cities

Frequency, consequences

(impact) and magnitude of hazards 

and their temporal changes

→ Holistic planning process

Construct environmental condition profile 

for urban sites

by producing recommendations



HEART project – NBS and Public Health & Well Being 

HORIZON 2020 | Grant agreement ID: 945105



HEART project – NBS and Public Health & Well Being 

Clinical studies:

patients using wearable devices able to record biosignals and emotions

Environmental monitoring: 

in-situ weather & air pollution sensors, Remote Sensing data & 

methodologies

NBS impact assessment on PH & WB:

Correlation of health and environmental data

Geospatial Engine

Greek case study: Pedion Areos



HEART project – NBS and Public Health & Well Being 

HEART – Geospatial Engine

Leaf Area 
Index

Imperviousness 
cover

Neighbourhood 
greenness

Vegetation 
health

Tree shade for 
heat reduction Tree cover %

Blue space 
availability

Machine 

Learning 

algorithms

on RS data

River/sea 
flooding risk



HEART project – NBS and Public Health & Well Being 

HEART – Geospatial Engine
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HEART project – NBS and Public Health & Well Being 

HEART – Geospatial Engine
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Thank you


