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Welcome and Introduction to ESA

Alex Chunet ESA
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23 Member States, 2500+ staff members and total workforce of 6000+

For the peaceful use of space, benefiting all ESAESO

HQ in Paris, sevesitesacross Europe & Spaceport in Kourou ESAESTE
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ESAECSATL

9, wht 9Q{

ESA UNCLASSIFIED i Releasable to the Public : : v 3 THE EUROPEAN SPA|



'Rich data of Copernicus at the fingertips of everyone

300 TB satellite data
distributed per day

full, free & open
data policy

PROGRAMME OF THE e S a
EUROPEAN UNION
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esa

All global
landmass Is
observed

SV EIWAS
days at 10m
resolution!

0 days 00 hours 00 minutes

Sentinel-2 constellation:
summer solstice



ESAEO programmesn support ofint. Development

demonstrations of EO services
raise awareness

Consolidation of requirements
build capacity

B > EARTH OBSERVATION FOR ’
; Mainstreaming of EO

&) SUSTAINABLE DEVELO
Ao e skills transfer
Vod

n—C—— X Earth Action
Dedicated programmatic instrume
tochannel { ! Qa 02 2 LISHNESE 2 Y
with International Financial Institutions
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http://eo4sd.esa.int/

Water Resources

Clean Energy'® FePo?2s3
KO Decd2?2

Agriculture
KO Sepd22

Marine Env. & Blue Economy

KO Jund622

Urban Sustainability

KO Febd622

Transport & Infrastructure
pKO Janobd24 @esa

Forest Management
KOSepb624

Public Health

KOSepb624

Country involved 17 Project / Programme ~ E0 Product name +
1 Mg

< SV CoUntres

Fragility, Conflict & Security

KO Janb622

Climate Resilience
KO Deco621

Disaster Resilience
KO Sepb621

Climate Adaptatio
& Finance

GDA AID

Agile EO Information Development
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GDA Programme and Activity overview @esa

#Acceleratinglmpact
A ESAG6Is gimp

GDA APP
Analytics and

programme aims at supporting the integration of
Earth Observation technologies in climate and
development finance projects.

GDA AID 4
A The GDA AID Climate Adaptation & Finance P E
collaborates with & *
on the integration of EO S W
technologies both at strategic and project levels to DA FFF e s

{ﬁ ‘e“_‘\‘i\@ Skills transfer
GDA ABC /

Advance ng and
Buslding EO
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UPTAKE ¥ (e
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tecnal:a Eesa

What sort of questions can EO help with?

Efren Feliu Torres - Tecnalia
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Climate Risks and Adaptation

SOCIOECONOMIC
CLIMATE PROCESSES

Natural Socioeconomic

ocioec
Variability Pathways

Anthropogenic
Climate Change

EMISSIONS
and Land-use Change

Acute vs. chronic climate related risks
Risks component§IPCC):
hazard, exposure, vulnerability (sensitivity, adaptive capacity)

Exposiciéon
Casaen
e riesgo

tecnal:a Lesa

MFMRFR OF RASAIIF RFSFARCH

« hard structures

« soft defenses

Climate Change adaptation

reduce EXPOSURE
reduce SENSITIVITY (vulnerability)
iIncrease ADAPTIVE CAPACITY (vulnenabili
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Earth Observation as input for climate risk analys tecnal:a Eesa

MFMRFR OF RASAIIF RFSFARCH

Earth observation is a highly valuable resource for climate risk analysis.
Provide consistent, spatially detailed, andtopdate quantitative information that can support all risk components

Hazards

flood-prone areas

landslideprone areas

land surface temperatures

coastal erosion and shoreline retreat caused by-lssal rise.
drought conditions

To To o Io Do I

wildfire susceptibility

EXQOSUI'G
A land use change

A urban expansion, informal settlements or rapidly growing urban areas

A location of critical infrastructure and facilities (hospitals, schools, power plants, and transport networks)
A industrial or commercial land use

A forest and agricultural areas
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Earth Observation as input for climate risk analys tecnal:a Eesa

MFMRFR OF RASAIIF RFSFARCH

Sensitivity

building characteristics or infrastructure types
roof materials and building heights
infrastructure condition

impervious surfaces

vegetation loss

To o Io Do Do I»

ecosystems degradation

Adaptive Capacity

green spaces, natural capital, and the presence of nabased solutions

urban green spaces, tree canopy cover, and cooling corridors

wetlands, mangroves, and coastal vegetation

water bodies and reservoirs condition

implementation of naturebased solutions such as green roofs and permeable surfaces

o o Do Do Do Do

early warning systems through neezaktime monitoring of hazards and environmental conditions

Earth observation can delivebjective, spatially explicit andregularly updateddata
that strengthen climate risk assessments augbport more informed urban adaptation and resilience planning
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Earth Observation range of possibilities tecnal:a Eesa

MFMRFR OF RASAIIF RFSFARCH

Single products Combined sources
(for risk analysis) (more complex analysis for adaptation)

Nature-Based Solutions

Wel to th Al [z W S Y PR AR e il I meoatts
ety oves o= sPersonaes deLogroi  afemilaencasa  Marien a escuel Scuela  Haca casadelos

ITC4: Lombardia

Prioritization of areas with highest
potential/benefit

Historical heatwaves (+)
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Scalability to territorial analysis tecnal:a Eesa

MFMRFR OF RASAIIF RFSFARCH

| and potential
National products (ES) regional scalability

Input data Future scenari: Real estate assets

Impact model /
Impact chains Hazards damage functions

Coastal flooding

Fluvial flooding

Heating
demand

Aggregated risk - baseline scenario Aggregated risk — very high emissions scenario

T
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Considerations tecnal:a Cesa

A Potential of
Integration of earth observation with local/private data
and interoperability

A Aim of developindransferablescalable workflows and applications,
for complexinformed decision makinfdynamic, scenarios, effectiveness, Al, etc.),
with different resolutionqualitiesand complementary information

A At territorial scale
allowingbenchmarking
while providing the required local analygignularity
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5 UKCEH {eesa

Our planet. Decoded.

Case study 1: Modelling environmental benefits wéw urban
parks (Dakar, Senegal)

David Fletcher UK Centre for Ecology & Hydrology
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Dakar, Senegal

-

million

| i3 —
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A Dakar city proper population approx. 1.3 million |
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' A Dakar Metropolitan area population approx. 4 -
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Dakar, Senegal 5 UKCEH {eesa
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* A Dakar Metropolitan area population approx. 4 )

®.,

A\
]

million 2
A Dakar city proper population approx. 1.3 million %

A 47 administrative areas communes
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Dakar, Senegal ##:UKCEH eesa

Our planet. Decoded.

C BT skt | BT P TR e

ﬁA Dakar Metropolitan area ioopulation approx. 4
s million
A Dakar city proper population approx. 1.3 million :'_-' ' 

A 47 administrative areas communes g

' A Review of urban green spaces
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:UKCEH {2esa

Our planet. Decoded.

Dakar, Senegal Y

D5 st | BT R TR SN Y
iA Dakar Metropolitan area population approx. 4
-~ million

—

A 47 administrative areas communes

t A Review of urban green spaces

A Commitment to 55 new public green spaces acr
- 13 communes

CA{ AT S& NI y3IS8dzIINRZ 2 pord

additional green space

A = b N - MR .
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Understanding health impacts of adding green Spacesr}zi:{-UKCEH @esa

Our planet. Decoded.

SCHOOLY fea
HYGIENE (e .: :. UKCEH

&TROPICAL A} ]

MEDICINE T~ Our planet. Decoded.

African Population and
Health Research Center

&
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Green spaces and P 32 UKCEH @esa

%
Our planet. Decoded.

Size comparisons for PM particles

AR Cogb;;ﬁ E%f‘fi.’s?gif‘i° PM, - removal by vegetation:
emin gy e A Vegetation structure acts like filter
A Removal largely by dry.deposition
Ot ot i, o A Modest impact, but multifunctional

<10 um (microns) in diameter

90 um (microns) in diameter
FINE BEACH SAND

Demonstrated association between Ryand:

e | Mw v .
gh concentration o \%/ ‘& " Lower concentration

A Respiratory diseases boliiants TSN ¢ ofeoltutents
A Cardiovascular diseases |
A Neurological disorders
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Modelling PM, s removal at a fine scale -:-: “UKCEH {eesa

Our planet. Decoded.
I , = |

A UKCEH models concentrations and depositio
of PM, ; and a wide range of other pollutants,
using EMEP

A EMEP is complex and is typically applied at
global, regional or national scales

A Minimum horizontal resolution >1 km

o

-~

A 'UKCEH has developed a matadel, which is
a generalised version of the more complex
model

A Requires only tree canopy cover data and
ambient PM s concentration data

A Can be used at much smaller scales, using high
resolution input data

A Applicable to urban environments

due to woodland (ug/m3)
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Woodland cover (%)
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Our planet. Decoded.

Modelling PM, s removal at a fine scalg input data I: *UKCEH esa

1 km
Annual mean

Hg m?

& Simulation Monitors \ &

- High : 48.8584
£V | Esg

- Low : 40.3448

r\l"“"

sentinel-1

10 m
classification

trees

CopgRNICYS
EV | ESq

sentinel-2

https:/lesa-worldcover.org/en
CoPERNICYS
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Modelling PM, s removal at a fine scalg outputs #:UKCEH {eesa

¢ Our planet. Decoded.

A 2 Key factors:
A Proportion of tree cover
A Ambient concentration

PM2.5 change
Value

=

- Low :-0.617
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Modelling PM, s removal at a fine scale outputs 5

2UKCEH {eesa

Our planet. Decoded.

A 2 Key factors:

A Proportion of tree cover
A Ambient concentration

COMMUNE TOTALS

8000 ,
® °®

7000 | -
)
=

6000 .
g M
| =
& 5000 °
T
(1]
Q
T 4000
g ° ®
£
& 3000 o -
: °
= ®
€ 2000 - ~ - - !
§’ [ ]

®
1000 8¢ | | . | | PM2.5 change
®¢° Value
0 & | ] ! ) High : -0
0 2000 4000 6000 8000 10000 12000 -
Area (ha) - Low :-0617
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Next steps #UKCEH {eesa
Our planet. Decoded.
A Digitising new green spaces
A Construct updated canopy cover scenario
A Run PM:removal model

A Estimate exposures, for each scenario (usin
population/demographics data)

A Work with LSHTM & APHRC to estimate
health impacts

A Run some hypothetical scenarios, to inform
regreening policy targets (e.g. 10%, 20%
canopy cover, per commune)

PM2.5 change

A Maybe the returns are notinear a“e

- Low :-0.617
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Case study 2: A vulnerabllity assessment of green space
benefits (Medellin, Colombia)

Prof. Laurence JonesUK Centre for Ecology & Hydrology
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Medellin ¢ Background to the study ##UKCEH @2esa

A A vulnerability-exposure based assessment of
greenspace provision, which can inform spatial
planning

Population

A Aimed to demonstrate the importance of
0l ocati ono

A Multi-national partnership, but not
commissioned by a specific end-user

A Cities were:

A , Colombia

A , Bangladesh

A , Rwanda

A . Malawi Fletcher et al. (2020) Demand mapping for urban green infrastructure.
https://doi.org/10.1016/).scitotenv.2021.147238

A , UK
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https://doi.org/10.1016/j.scitotenv.2021.147238

Medellin ¢ Challenges 3 UKCEH

A
A

Eesa

Our planet. Decoded.

2nd [argest city in Colombia, population: 2.4 million

Most Innovative City of the Year, 2013 /[ Upiversidac
_ . _ _ _ Bolivariana
Air Quality intersecting with social

iIssues, annual mean P M2 . 5 2

~12,000 deaths/year to air pollution
(Colombia)

Transport is a major source of
emissions

Transportation Mode

Social stratification around mobility

Status 1 ! Status 2 $274% g Status 3 : 7 Status4 .0 ; Status 5 Statusé




Medellin ¢ Approach: Data and models used  ##UKCEH 2esa

Datasets used

Data type Cit
Land Surface PAIRAES
Temperature

PM, 5 All cities

Land Cover All cities

River All cities
networks

Road All cities
Networks

Population Medellin
density

Poverty Medellin
indicator

Data

LandSat-8 satellite observations
downloaded from USGS hub

van Donkelaar, et al.. 2018. Global Annual
PM2.5 Grids from MODIS, MISR and SeaWiF
Aerosol Optical Depth (AOD) with GWR,
1998-2016. Palisades NY: NASA
Socioeconomic Data and Applications
Center (SEDAC).

Sentinel-2a All multi -spectral bands,
including True Colour Image, downloaded
via Copernicus Open Access Hub

Open Street Map. Extract of all rivers and
water

Open Street Map. Extract of all highways

WorldPop. 2017. Colombia 100m Population,
V2. University of Southampton.

Mean monthly income figures, by Medellin
district

Our planet. Decoded.

Models used

A Air pollution removal by trees?

A Aggregate cooling at city level by
green and blue infrastructurel?2

A Accessible greenspace?

L Fletcher et al. (2020) Demand mapping for urban green infrastructure.
https://doi.org/10.1016/).scitotenv.2021.147238

2 Jones et al. (2025) Economic value ofday cooling provided by urban Gl.
https://doi.org/10.1016/j.ufug.2024.128212
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https://doi.org/10.1016/j.scitotenv.2021.147238

Medellin ¢ Approach

Considerations
A Who is impacted ?

A What do we mean by urban ?
A administrative boundaries
A morphology

A census data

##:UKCEH @esa

Our planet. Decoded.

Sentinel2a True Colour I N
Image (TCI) : ; \

3= .

Open Street "I\}Iép‘
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Medellin ¢ Findings ##UKCEH @@esa

Our planet. Decoded.

A Location & spatial patterns
are important

.....

A Each pressure is different

-

PM23
Weighted Removal
Demand Supply

PM2Z3
Pressure

Scale: 10 km

Medellin

Boundary

memew Max
3 Heat

Cooling
Supply

Heat

Weighted
Pressure

—— i
Min Demand

- == ] 4+ == __ D ] E = J] ] = - == "= ™ } 2= + — == = = FN 3 THE EUROPEAN SPACE AGENCY



Medellin ¢ Findings ##UKCEH @@esa

Our planet. Decoded.

A High urban tree cover already, but overall green

High Low Combined

or blue Space IS relatiV9|y low green  green blue/green space
- Dhak
A Good accessibility of green space to local m;na
i Leicester
reSIdentS Medellin

Zomba

A High levels of air pollution removal and cooling by
existing urban trees

City PM; 5 removed by Estimated change in PM; 5 Aggregate cooling

woodland (kg/yr) due to trees (pg/m>) effect (°C)

Dhaka 48,402 —4.12 —0.63
Kigali 11,368 —1.49 —0.6

Leicester 3265 —0.83 —0.44
Medellin 13,164 —0.73 —0.98

Zomba 488 —062 — 065 | I i

Dhaka  Kigali Leiceste

m High green All green
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Medellin ¢ Key learning points

A Each part of a city is unique because spatial
pressures are different, tailoring solutions to
contexté

A Bringing in population / demographics helps better
understand the challenges and the solutions

A Using models can quantify the benefits of existing
or new greenspace

A Helps prioritise where to plan green infrastructure

%3 UKCEH

Our planet. Decoded.
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tecnal:a Lesa

Case study 3: Identifying heat hotspots using land surface
temperature and social vulnerability data (Logrono, Spain)

Nieves PenaTecnalia
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Climate services co -developed with Logrofio, tecnal 0 esa
Athens and Milan

Thermal Assessment Tooll MIPAADAPT Database

HeatWave Service

Historical heatwaves for Vicenza

?

OB
SE
o
o
O]
Q
-

Baseline

Different spatial levels considered

Implemented in Lombardy, La Rioja, Pomerania, Oslo and Viken, Southern - AcE OLT ﬁl\l
Ireland, and Attica, and their respective municipalities: Amsterdam, Athens, REACH QU

Z
- - = - shaping climate resilient cities 7o
Cork, Milan, Gdynia, Logroiio, and Lillestrgm ’
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https://climate-adapt.eea.europa.eu/es/mission/solutions/tools/110_thermal-assessment-tool

Logrofio Context tecnal:a Eesa

Logroio is a medium-sized city with about
80 km?2 and over 150,000 inhabitants Climate service co -developed though several

located in northern Spain in the workshops with Logrofio
autonomous region of La Rioja.

Over the last 15 years, Logrofio has
experienced more frequent, intense and
prolonged heatwaves leading to

serious heat -health related impacts

REACHOUT

shaping climate resilient citie:
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