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Digital data revolution

Deep learning

Data mining

APIs

Geovisualisation

Data fusion

High-performance
computing (HPC)Big Earth Data

Cloud computing

Mobile
technologies

Location-
based
services (LBS)

Global
Positioning
System (GPS)

GDPR

Nanosatellites
ML/AI

UAVs
Community
mapping

VGIS/PGIS

Open data

FOSS

Crowdsourcing

IoT

Citizen science

Privacy

FAIR Ethics

Digital
twins



Climate risk components



Data needs for climate services

Earth Observation:
- Satellite imagery
- High-resolution

orthoimages
- Lidar data
- Radar data

Experiences:
- Flood surveys
- Impact assessments
- Adaptation strategies

Infrastructure:
- Buildings
- Roads
- Bridges
- Services
- Drainages

Demographics:
- Who and where
- Vulnerable populations
- Communities’ assets

and their risks

Environment:
- Soil
- Vegetation
- Land cover / land use

River and rainfall:
- Precipitation data
- River models
- Sedimentation

dynamics
- Digital Terrain Models

Urban planning and
adaptation strategies

Infrastructure and
service improvements

Flood models
Risk assessments



https://giri.unepgrid.ch/map?list=explore&view=MX-BSMG1-X9FSX-BWEAV



Petersson, L. 2019



https://climate.copernicus.eu/

https://land.copernicus.eu/enhttps://atmosphere.copernicus.eu/

https://marine.copernicus.eu/



https://developers.google.com/earth-engine/datasets/categories



https://map.openaerialmap.org/



WSF 2015 WSF 2019WSF evolution 1985-2015

WSF 2019 imperviousness WSF 2019 populationWSF3D



https://www.openstreetmap.org/#map=15/-15.41997/28.28168



https://www.climatejust.org.uk/map.html



https://sensors.africa/airhttps://airqo.africa/home

https://www2.purpleair.com/



https://vito.be/en/news/citizen-science-project-maps-heat-stress-johannesburg





https://www.hotosm.org/open-data-solutions



https://www.osgeo.org/resources/



Free and Open-Source
(FOSS) tools

Content Management Systems
• GeoNode

Desktop Applications
• Marble
• gvSIG Desktop
• QGIS Desktop

Metadata Catalogs
• GeoNetwork
• pycsw

Other
• OSGeoLive

Spatial Databases
• PostGIS

Web Mapping
• pygeoapi
• MapServer
• deegree
• ZOO-Project
• OpenLayers
• GeoMoose
• Mapbender
• PyWPS
• GeoServer
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The UNESCO Recommendation on Open Science 2021

“Our interconnected
world needs open science

to help solve complex
social, environmental,

and economic challenges
and achieve the

Sustainable Development
Goals”



How can we practice open science of the 21 st century so that
opportunities around the revolution of open data and digital
technologies, community engagement and youths skills-building
can be turned into contextually smart, actionable and sustainable
climate services and adaptation solutions?



info@project-kadi.eu



What data sources and tools have you used in your work? You
may think about the most important, recent or interesting ones

We’ll collect and share a compiled resource list

Let’s discuss:



Digital data is an
essential part of
the co-creation
of climate
resilence
services in cities

Conceptual design of climate services (https://kadi-
project.eu/about/



• Climate risk assessment & hazard mapping (eg.
Flood mapping, earthquake risks, wildfires…)

• Early warning systems (eg. Real-time
monitoring, alert systems..)

• Emergency response (eg. Evacuation planning)
• Climate change monitoring (eg. Urban heat

mapping, flood prediction..)
• Sustainable resource planning (eg. Urban

planning, flood management planning,
greening…)

How is geospatial data used in Urban Climate Resilience –
some examples



Hazard & Risk Mapping Data

• Satellite Imagery (Sentinel-2, Landsat, MODIS) –
Detects wildfires, floods, and deforestation.

• Elevation & Terrain Models (LiDAR, SRTM,
DEMs) – Helps map flood-prone areas and
landslide risks.

• Seismic Data (USGS Earthquake Catalog) –
Tracks earthquake epicenters and fault lines.

• Weather & Climate Data (NASA POWER, ERA5,
Copernicus) – Monitors temperature,
precipitation, and extreme weather patterns.

What type of digital geospatial data is used in climate
resilience?



Exposure & Vulnerability Data

• Population Density (WorldPop, Gridded Population
of the World - GPW) – Assesses human exposure
to hazards.

• Infrastructure & Critical Facilities
(OpenStreetMap, Humanitarian Data Exchange) –
Identifies hospitals, roads, and evacuation
centers.

• Land Use & Land Cover (CORINE, ESA CCI Land
Cover) – Maps urban expansion, deforestation,
and coastal changes.

What type of digital geospatial data is used in climate
resilience?


