EO for Urban Development

Alex Chunet (Earth Observation Applications Engineer at ESA)
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23 Member States, 2500+ staff members and total workforce of 6000+

For the peaceful use of space, benefiting all ESA-ESOC ——
HQ in Paris, seven sites across Europe & Spaceport in Kourou ESA-ESTEC

€8.26 billion = €15 (one cinema ticket) per European a year ESA-ESEC

ESA-ECSAT
ESA-HQ
ESA-EAC
ESA-ESAC
ESA-ESRIN
EUROPE’S SPACEPORT
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ESA’s Earth Observation Missions Eesa

World-class Earth Observation systems developed with European and Satellites

global partners to address scientific and societal challenges Heritage 08
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Copernicus Sentinels: Operational monitoring i oz oesa
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2 GLOBAL AIR MONITORING

full, free & open gh

data policy
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All global landmass is observed every 5 days ... @esa

Eesa

Odays 00 hours 00 minutes

Sentinel-2 constellation:
summer solstice

... at 10m resolution
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ESA Climate Change Initiative: 21 Essential Climate Variables
(ECV) Being Monitored

* CClis aresponse to
UNFCCC’s need for
systematic global climate _
P

observation
« ECV datasets provide - r C
long-term empirical G \—-—_—

evidence to predict & =

understand key parts of S e
the climate ’

* 54 defined ECVs, 36

monitored from space, 21
under development by ESA

@ climate modelling
user group
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Urban Applications: The Resolution Revolution @esa

New York:
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The Era of Big Data ; F . esa

Satellite fleets Advent of steady satellite data High-performance computi|.1
‘ y 9 9

infrastructures
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EO for Urban Development: Information Types Cesa

Built-Up Extent, Building Footprints Green Population Transport Waste Informal
Imperwousness and 3D Models Areas/Networks Density  Infrastructure Sites Settlements

Landslide
l l Flood Risk Risk

Baseline Optical Products Specialised Observations
Urban and Peri-Urban Microwave radar, thermal radiometry,

Land Use / Land Cover troposhperic spectrometry

Detalled Change )
e Terrain Urban Heat

Motion Islands
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From Use Case to EO Product Development

Land and
Growth

Buildings Deprivation

Use Cases

L

esa

NBS Liveability Transport

Master Planning Socio-economic
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EO-Derived Input Data
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Transport Areas Settlements UHI Data strative Dashboard  Poles Data  Projections
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Information Product / Service Development

Enhanced Production
and Service Modality
(automatic/cloud/Al)

User-tailored
geospatial data

products
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interactive, indicators,

User-Focused
Analytics (GIS,

Backcasting -> Now-
casting ->
Forecasting
Modelling

Project-specific
(e.g. city-scale ->
quadrant/neighb.)

Innovative Products

dashboards)
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Monitoring and Understanding Urban Growth Dynamics @esa
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Abidjan, Ivory Coast
2005-2018 ~\ N N
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U_rban Floods
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Bare soil flooding |l

Potentially affected infrastructure [l

Urban areas @
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Urban Heat Eesa
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Sentinel-3 LST Surface Urban Heat Island Intensity, Sargodha, Pakistan, July 2021
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Wide-Area Millimetric-Precision Ground Deformation

Pistoia, ltaly: Subsidence due to water extraction
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Electrification and Overall Economic Activity

VIIRS-DNB Night-Time Lights
monthly average (500 m)

Bwlt-up areas (DLR World Settlement Footprint, 10 m)

% MindEarth
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Luojia 1-01 Night-Time Lights (130 m)
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ESA EO programmes in Support of International Development

Dedicated programmatic instruments
to channel ESA’s cooperation with
International Financial Institutions
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eoworld, eotap, etc.: 2008-2015
Small-scale
in support of IFI projects to

EO4SD: 2016-2023
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