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Development of a Support System for Improved 
Resilience and Sustainable Urban areas to cope with 
Climate Change and Extreme Events based on 
GEOSS and Advanced Modelling Tools

HARMONIA

Politecnicodi Milano, Italy 

22 PARTNERS
4 Academias
9 Companies
4 Research institutes
1 NGO
4 Municipalities

4 PILOT CITIES
Milan (Italy)
Sofia (Bulgaria)
Piraeus (Grece)
Ixelles (Belgium)                                                

LC-CLA-19-2020: Integrated GEOSS climate 
applications to support adaptation and 
mitigation measures of the Paris Agreement
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I!wahbL!Ωǎ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ 
reorganise and integrate the huge 
amount of data already available 
and to make the best use of existing 
monitoring technologies and 
geospatial servicesfor urban hazard 
assessment and disaster risk 
management.

HARMONIA APPROACH

Politecnicodi Milano, Italy 



GEO WEEK & Ministerial Summit 2023#T h e E a r t h Ta l k s

HARMONIA PURPOSE

HARMONIA capitalises on a wealth 
of existing Earth Observation (EO) 
datasets and services including 
GEOSS, Copernicus, ESA TEPs 
services and other ESA data and 
services, as well as National Data 
Cubes with ensemble modelling, 
socio-economic and in-situ data at the 
spatial and temporal scales relevant 
for the urban environmenté
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HARMONIA PURPOSE

ééto deliver an Integrated 
Resilience Assessment Platform 
(IRAP)

a system that allows stakeholders to 
model a range of planning options 
against a number of CC scenarios 
towards targeted applications in order 
to mitigate CC effect in urban areas, 
helping deliver resilient cities for 
current and future generations
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Data Integration

AI-Driven Models

Risk Assessment and Mapping

Decision Support Systems

Urban Planning and Optimization

Health and Well -being Assessment

IRAP

The IRAP (Integrated Risk Assessment Platform) is a constellation of cloud-based datasets and

services made accessible through a REST API and a suitable backend framework. It

encompasses several main functionalities:
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IRAP Platform Integration

IRAPplatform is a sophisticated system consisting of multiple software components
designedto work together in a harmonizedway

The purpose of the integration is to facilitate efficient HARMONIAdata exchangeand
communicationamongthe variouspartsof the platform

This Data regard the output datasetsand analysisof the various HARMONIAsoftware
Components

Development:
I. To enablethis communication,a central repository is usedto store all the data neededby

the different partsof HARMONIA. Thisrepositoryis calledan FTPserver,which is essentially
a computerdesignedto storeandmanagelargeamountsof files.

II: On top of the FTPServera middlewaresoftware was implemented(Springframework) in
order to facilitatethe Servicesneededfor transferringthe correctdata.
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IRAP Platform

Integration
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Technical Integration Process & Roadmap

Investigation on 
the integration 
approach

High level data lifecycle 
management from Technical WP
-WP3
-WP4
-WP5

Create a PoC deployment of 
the integration framework

Store the output 
data of technical WP

Create the appropriate 
services for data retrieval

Discoverable & Accessible
Harmonia Data/Services

ML
1

ML
2

ML
3

ML
4

ML
5
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Conclusions

Å EO data represent a great opportunity to understand and 
improve 

Å the resilience of urban systems 

Å their actual accessibility and usability by local 
administrations is however limitedby technical difficulties 
and the immense amount and variety of data available

Å there is therefore a need for integrated platforms such as 
HARMONIA IRAP to facilitate access to these data sources 
and make the results accessible 

Å the integration of the use of EO data into the processes of 
municipalities must necessarily start from mapping the 
needs and requirements of local end users 

Å in order to support an effective translation of new 
knowledge into active policies, risk assessment cannot 
disregard the citizens active engagement
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Get in touch!
contact@harmonia-project.eu

http://harmonia-project.eu/

https://www.instagram.com/harmonia.h2020/

https://twitter.com/ProjectHarmonia

https://www.facebook.com/HarmoniaProject2021

https://www.linkedin.com/in/harmonia-project/

HARMONIA
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Enhancing Urban Resilience 

with AI and Earth Observation Big Data

Yifang Ban
Professor & Director, Division of Geoinformatics (yifang@kth.se)

Department of Urban Planning & Environment
KTH Royal Institute of Technology 

& 
Associate Director, Digital Futures

Stockholm, Sweden



Urbanization and Environmental Impact



The UN Global Early Warning Initiative for the Implementation of Climate Adaptation

Early Warnings for All



Satellite Data

18
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Earth Observation Big Data

ü Thanksto the fast growth of satellite technology,we are moving forward into a
neweraof EarthObservationBigData.

ü National/Internationalspaceagenciesand innovative companiesare supporting
variousEOprogramsacquiringhugevolumnof dataeveryday



x Opportunities
- Near-real time monitoring of phenomena affecting built and natural 

environment

- Dense time series for analysis of global environmental changes

- New possibility to deploy operational and reliable services 

x Challenges
- Computing infrastructure to handle, store and process the data

- New methods and algorithms to extract valuable information 

- New approaches to Integrate EO Data with other geospatial big data  (i.e. social 
media, ground sensors, crowdsourced data)

EO Big Data: 
Opportunities & Challenges



EO TimeSeries for UrbanizationMonitoring



EO& AI for Urban Mapping

Hafner, S., Y. Ban, and A. Nascetti. 2022. Unsupervised Domain Adaptation for Global Urban Extraction using Sentinel-1 and Sentinel-2 

Data. Remote Sensing of Environment, Volume 280, 113192, https://doi.org/10.1016/j.rse.2022.113192.

Hafner,S. andY. Ban. 2023Multi -Modal DeepLearningfor Multi -TemporalUrbanMappingwith a Partly Missing Optical Modality.

IGARSS2023

https://doi.org/10.1016/j.rse.2022.113192


Urban Mapping

ÅMicrosoft Building Footprints as labels

ÅIntroduce a domain gap
ÅProduced Sentinel-1/2 data and 

corresponding labels

Locations of the training and validation sites



Dar Es Salaam KTH

GHS-S2



Drive Folder 1 Setup up Drive Folder

EO&AI-Powered Tool for Urban Mapping



EO & AI for Urban Change Detection

Hafner,S., A. Nascetti, H. Azizpour andY. Ban. 2021. Sentinel-1 andSentinel-2 DataFusionfor UrbanChangeDetectionusinga Dual

StreamU-Net. IEEE GeoscienceandRemoteSensingLetters, Vol. 19, 4019805.

Hafner,S., Y. Ban andA. Nascetti. 2022. UrbanChangeDetectionUsing a Dual-taskSiameseNetwork andSemi-supervisedLearning.

IGARSS2022.

Hafner,S., Y. Ban andA. Nascetti, 2023. Multi -Modal ConsistencyRegularizationUsingSentinel-1/2 Datafor UrbanChangeDetection.

RemoteSensing.



Urban Change Detection

Å Time series of monthly Planet 
images

ÅCovering ~ 100 unique sites

Å Approximately 24 images per site

ÅOver 10 million individual 
annotated building footprints


