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13 February 2025

Zoltan Bartalis

European Space Agency (ESA ESRIN, Italy)
Directorate of Earth Observation Programmes

Climate Action, Sustainability and Science Department
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What is the European Sg

A
Promoting cooperation among
5500+ European States in space research, = _
technology and applications, for ‘ .
ESA Workforce exclusively peaceful purposes
Va3 2025 Budget

Member States € 7.68 billion =
10.5 per European
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ESA Member and Cooperating States

23 ESA Member States:

21 states of the EU (AT, BE, CZ, DE, DK, EE,
ES, FI, FR, IT, GR, HU, IE, LU, NL, PT,
PL, RO, SE, SI, UK)

Non-EU: CH and NO

3 Associate Members: SK, LT, LV

Cooperation Agreements with ESA:
BG, CY, HR, MT

Canada takes part in some programmes under a long-
standing Cooperation Agreement
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ESA Budget by Domain for 2025: 7.68 B€*

4.8% | Associated with
370.1 M€ | General Budget
scientific
Basic |4.4% Programme 0.1% | European Cooperating
Activities ——— States Agreements
334.4 M€ 8.5% 18.5 M€ g
e |1.8% 654.0 M€
Commercialisation 109.4 Mé 33.6% | Earth
Observation
Space | 2.1% 2 582.8 Me
Safety | 163.9 I\;\
3.4% L S
258.5 M€

1% e—

74.0 M€

Prodex

12.5%
957.0

Navigation

L\

7.8% Space
598.9 M€ 751.8 M€ | Transportation

onnectivity and Secure
Communications

Human and Robotic
Exploration

*Includes activities implemented for other institution
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ESA’s Earth Observation Missions @esa

World-class Earth Observation systems developed with European and

SECIIGS
global partners to address scientific and societal challenges

Heritage 08

Operational 16
2010 2015 Developing 40
ERS-1 Met0p-B Meteosat 11 2020 i
é( MetOp ) Meteosat10 @ > @ vse) Preparing 22
£hs o E 3 o Sentinel-18 @9 MetOD-M Total 86
Proba-1 . i sentinsl:iA eiees @ /ﬁégﬂ R MTG.I% Arctic Weather
sMos 7= G eeninerse

Sentinel-2A Sentinel-6 Sentinel-4A Satellite
GOCE '4’ =3 ) . NG @ Michael Freilich

CryoSat MTG-S1

Sentinel-3A 4&
Swarm Sentinel-5P Sentinel-2C 5 R
Sentinel-1C Sentinel-3C G
e Aeolus EarthCARE M @ M {
= TEIRRS \ (UZMA o MetOp-SG-B1
= B R Sentinel=1D Sentinel-5A M
T ) MetOp-SG-AL 1612
o 3 B Phisat-2 COZM B (02M-C
T~ T G . Blomass
- 5 b Q

2025

Sentinel-3D

' Sentinel-2D
HydrnGNSS E Sentinel-68 RISTALA XA RoSE-L-A

. ,
LIS LSTM-A 5N %&

CHIME-A
@ FORUM CRISTAL-B ROSE-L-B

&33 LSTM-B CIMR-B
Harmony TRUTHS CHIME-B (:l:;:v@ @ & MTG-I3 Aeolus-2A

& . s s Beseoes \ ..... 2030
@
© MAGIC © Sentinel-1 @ Sentinel-2 0 Sentinel-3 ) Sentinel-6 -{

Exp%gr‘g;-ll Sentinel Next Generation Missions Sentinel-4B Sentinel-5B
- MTG-52 Met0p-SG-A2  \et0p-5G-B2
Earth
Explorer-12

Science g Copernicus Meteorology -
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The Eraof Big Data , : @ eSa
Salglliteﬂeets i ‘ ‘Advent of_ steady satellite data High-pgrformance computiﬁg
° . infrastructures

avoswite?

-
pol;qré%andr\p ram
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ESA EO programmes in Support of International Development

Dedicated programmatic instruments
to channel ESA’s cooperation with
International Financial Institutions

esa

l"\
*@eowqud ga eotap

/‘eoeuropa

th observation for development

eoworld, eotap, etc.: 2008-2015
Small-scale
in support of IFI projects to

EO4SD: 2016-2023
and strategic engagement o d
of development stakeholders to on EO eous

urban agriculture and water resources disaster risk . marine tragility, conflict [T
d P rural developmer Q reduction resources and security g agrar

GDA: 2020-2025
into development
operations and financing, and
to IFl and client state

=
X TA)

[
raud s

S

GDA

stakeholders
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gda.esa.int

European Space Agency: IFI Partnerships

Institutional partnerships

ESA secondees/resource persons

@ THE WORLD BANK

IBRD « IDA | WORLD BANKGROUP

ASIAN DEVELOPMENT BANK

Y
JUIFAD

—— OIDB

= o= = 411

i

— em B b= Il =€ 2= K

2011-15 A. Burzykowska

2016-21 C. Aubrecht

2021-24 A. Chunet
F. Cian

2024-

A FOCAL POINT AT THE
ASIAN DEVELOPMENT BANK

Yves Barthelemy
2017-22-~P=Manunta

2024- Y. Barthelemy
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Earth Observation and Clean Energy

Earth Observation can support with:

= Renewable energy resource mapping, by providing detailed and long-term statistics on solar
irradiance, wind speed and direction, runoff due to snow cover, geothermal anomalies, biomass
crops, etc.

= Energy demand characterisation, by mapping settlements, important public infrastructure,
potential irrigation areas and other indicators of high electricity consumption economic activity.

= Production and transmission infrastructure site selection, by combining resource information
with information on the local or regional environment, existing land and infrastructure
characteristics, natural hazards, etc. In the case of solar energy, this would include the
assessment of the PV (photovoltaic) potential that can be harvested from (urban) rooftops,
water bodies, etc. In the case of transmission infrastructure, this includes the deployment of
least-cost solutions, via grid expansion/intensification/densification and mini-grids.

= Creating inventories of existing energy infrastructure, by mapping features such as HV
(high-voltage) and, more importantly MV (medium-voltage) and LV (low-voltage) power
infrastructure and networks, etc. Monitoring of electrification progress.

= Managing energy production operations, by providing information on available and/or
forecasted biomass crops, available solid fuel in the form of waste accumulated at managed
waste sites, extreme weather events that would cause significant variations in the expected
energy demand, etc.

= Assessing energy infrastructure vulnerability by estimating climate and disaster risks (floods,
landslides, erosion, etc.), and by monitoring external threats such as human and natural
(vegetation) encroachment on transmission lines, etc.
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Earth Observation Products for Renewable Energy @esa

Marine Wind Hydro Solar Biomass Storage Electrification

Wave/ current/tide resource data o o

Offshore wind speed and direction resource data [ ) [ ]

Snow cover extent

General land cover type and change

Digital Elevation Models ]

Soil moisture, precipitation

Infrastructure and ground stability indicators (displacement rates, etc.)

River and lake parameters

Solar irradiance

Land surface temperature

Atmospheric composition (aerosols)

NRT parameters as input to mesoscale modelling/forecasting [ ] o o

Basic mapping (proxies of electricity demand) ®

e Main data sources:
= ESA/Copermnicus missions (30 years)
= National missions in Europe/Canada, including smallsats
= Meteorological satellites (1981 onwards)

i
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Clean Energy: Resource Assessment

—

— anl

Solar Irradiance >, Mean Equivalent Neutral Wind R Biomass Potential

3§ (s
4 10 m/s— o

10 m height
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Example: EO feeding into:

®®IRENA GlobalAtias | g7 i}
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Use Case: Updating the National Wind Atlas Armenia

e TA-6959 ARM: Viability
Assessment for Potential
Wind Power Electricity
Generation Projects:
= Feasibility study
= Existing data is not always
suitable (e.g. mismatch in
hub-height)

= Good scalability
(Uzbekistan project)

= EO can enhance and
improve existing

information
r;~'." O, ’_,-, l:::"
< ““\ \—-..5—_??
w\t o e
h"“i ‘, ,.,_‘):"“\\‘v
oJ 4

\._/ < ‘

Existing energy \ 1 Protected T\S’

infrastructure areas

Existing information

Existing layers (globalwmdatlas |nfo) and other

information
= Improved simulated

average horizontal wind
speed for standard heights
= Power density for standard
heights
= Selection and ranking of
sites based on available
infrastructure (grid, access

routes), no-go areas and
wind potential

Grme ESMAP g
iaBc 1 ovia B
0 = 25 = mu O b B 5% IE —

" 4

- A &

Slope Vegetation height
ttamu " m ) ASIAN DEVELOPMENT BANK
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Use Case: Rooftop Solar Potential, Armenia

National, regional and local/rooftop solar
potential, Armenia

., : =7,
. = - )
iaBG m,«ﬁ & VIDA 77 ttamu@ anv @WORLDBANKGROUP

1
|
i
I
|
.I.
i
|
|
i

— - = Bl 2 2= -  eEm im v * THE EUROPEAN SPACE AGENCY




Use Case: Energy Demand Assessment (Mini-Grids),

Papua New Guinea

e ADB: Power Sector Development
Investment Program
(47356-001) & Development Project
(47356-002)

e Setting: Six provincial diesel mini-grids
to be replaced/extended by
hydro/photovoltaic

¢ Key question: Where can existing mini-
grids be extended for maximum impact
i.e. connecting additional households?

¢ Based on demand assessment

e Other considerations:
= Design and expansion cost 1
= Settlement growth ThA
= Productive use of energy
= Climate / hazard risk

ASIAN DEVELOPMENT BANK

iaBG 1§ o) VIDA

7 . .._'.
OpenStreetMap

building detection §

4
GEO T

= T
ttammm

~

[

= N1l

k‘lﬁ
rahN

Existing grid (MV)

Climate / hazard risk

Inventory
(identify user, connection, location):
automatic building detection in recent EO
imagery reveals discrepancies with existing
open data (OpenStreetMap)
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Use Case: Energy Demand Assessment, 2 ¢
Chuuk, Federated States of Micronesia /;D{o“ @esa

ADB: Climate-Resilient Energy and
Water Sector Project (CREWS)
World Bank: Access and Renewable
Increase for Sustainable Energy
(ARISE)

Setting: energy inventory and

demand assessment over

sparely-populated group of many

scattered islands

Inventory

e Houses/ existing infrastructure

¢ Demand

* Network planning and cost
optimisation

Exposure to

erosion/landslide/flood threats

ASIAN DEVELOPMENT BANK

buildings
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Use Case: Network Vulnerability to Flooding, Bangladesh

Various EO-based layers
.

ASSET VULNERABILITY

@ Low
@ Moderate
High
® \Very high
— Low
— Moderate
= High
W Very high

FLOOD VULNERABILITY
] Low
[ Moderate
W High
Il Very high

Power stations Power towers Power plants Power lines

mLow Moderate mHigh ®Veryhigh

Asset exposure (%)

g & VIDA ttamnm anv’ l—@WORLDBANKGROUP
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ESA Climate Change Initiative: Climate Space

* CClis aresponse to
UNFCCC'’s need for
systematic global
climate observation

« ECV datasets provide
long-term empirical
evidence to predict &
understand key parts
of the climate

* 54 defined ECVs, 36
monitored from space,
21 under development
()R SISYAN

== s STl IS5 ==l ] = == "==c"mva]

esa

Monitoring 21 Essential Climate Variables (ECV)

Ay

"= climate modelling
- )| user group
e

h sea level
budget closure
i—-‘ cci

mREEAR T
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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

% Alr
< Quality
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Urban Heat
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Sentinel-3 LST Surface Urban Heat Island Intensity, Sargodha, Pakistan, July 2021
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Electrification and Overall Economic Activity

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

Luojia 1-01 Night-Time Lights (130 m)
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EO for Best Practi

& esa

ind
tices Renewab\e Energy Wi
ac

quirements Report

£O Best Pr
D1.2: Geo'\nformat'lon Re

TechWorks Marine Ltd.

pottery En'
pottery Road
o A6 K571

terprise Zone

Dun Laoghai"
n, Ireland

Co. Dubli

#WindTech24.

© TECHNOLOGY
Wind® Vorcsior Resource Ass
EUROPE 2024540 Operating

Programme +  Proceedings v  Practical info v Networking v Sponsorship Contact

———

Followtheoventon in ¥ f ©

;e e
TECHWORKS

MARINE @esa

EO Best Practices Renewable Energy Wind

D2.1: Current FO Capabilities Report

TechWorks Marine Ltd.
Pottery Enterprise Zone
Pottery Road

Dun Laoghaire A96 K571

Co. Dublin, Ireland

ot

ESA

cerulean
information

8), three capabilities w

Funded by the European Spsce
Agency, the Cerulean information
Factory (CIF) i supporting the green
transtion for the blue economy.
Using Earth Observation data, CIF is
creating decislon- support tools for
the Arctic and North Atlantic ocesas,
between Canada and northern
Europe, cluding Greentand,

Offshore
Renewable
Energy

Ship Carbon
Intensity
Minimisation and
Arctic Accessibility

Aquacuiture

Thoovort  Gxhibtavist  News&Pesssondce  Conforonces & Programmo

Zh mEm

€ project, the CIF team is engaging with end users to identify
and co-develop the tools to ocean data into
for decisi king in industry, and civil society.

This fall, CIF is hosting a workshop to gather end user needs focused on
European icipation can be either in-p or virtual.

EUROPEAN WORKSHOP INFORMATION
Offshore Renewable
Energy workshop
13:00 to 15:00 CEST
4 OCTOBER

Location: Online or in person in central Copenhagen, Denmark

Shipping workshop Aquaculture workshop
13:00 to 15:00 CEST 15:30 to 17:30 CEST
3 OCTOBER 3 OCTOBER

Visit cif.polarvit 1o register for any or all of the sessions.

Ploase register by September 27, 2024. Location and lunch details
and a fink for virtual participants will be provided after registration.

We are looking forward to connecting with you,
David Arthurs, CIF Project Director, and The CIF Team

cif.polarview.org
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FROM OBSERVATION
- TO CLIMATE ACTION
-AND SUSTAINABILITY
FOR EARTH

HLPS25

Eesa

IiVing planet VIENNA

23-27 June

symposium 2025



R

Zoltan.Bartalis@esa.int http://www.esa.int/eo
https:/leo4dsociety.esa.int

https:.//gda.esa.int
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