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ESA in a Nutshell
- 23 Member States, 2500+ staff members and total workforce of 6000+

- For the peaceful use of space, benefiting all

- HQ in Paris, seven sites across Europe & Spaceport in Kourou ESA-ESTEC

- £€7.7 billion = €15 (one cinema ticket) per European a year ESA-ESEC
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ESA Is committed to
the peaceful exploration and
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ESRIN: ESA’s Centre for Earth Observation
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Earth Observation Activities at ESA

Eesa
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The Big-Data Revolution with First Generation Sentinels

Copernicus Is the largest producer of EO data in the world

All gioba

landmass Is

¥] observed every |§

5 days at 10m
resolution

Eesa

30 TB of Daily Data
Production by Sentinels
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350 TB of Daily Sentinel Products
Disseminated for Services to Society
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Copernicus Space Evolution
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ESA’s Earth Observation Missions
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Digital Twin Earth (DTE)
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The FutureEO Programme esa
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Earth Observation Science for Society
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Science strategy 2024 Cesa
Science Themes & Strategic Areas of Action

STII ST-IIT ST-VI

The carbon cycle Energy fluxes Extremes and LR,

The water cycle il oy Ecosystem health coupling in the
and chemistry hazards .

Earth system

Table 1 |--N“Hf hing science themes that guide scientific prio IITI within EO Programmes. A detailed description of each theme can be found
in Appendix

A-3: Reducing critical knowledge gaps:
taking expedient action

Guiding Science Questions and their relevance to International
Treaties, Agreements & Conventions
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EO Supports Major International and European Policy Frameworks @esa

UN SDG for 2030
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7 GLOBAL TARGETS

The Sendai Framework for
Disaster Risk Reduction 2030
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Countries with national
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to developing countries
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PREVENTING, HALTING AND
REVERSING THE DEGRADATION OF
ECOSYSTEMS WORLDWIDE.

NINE MORE YEARS

TO RESTORE THE
PLANET
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EO Supports Major International and European Policy Frameworks

PROMOTING
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Bringing nature back into our lives

Nature Restoration Law
For people, climate, and planet
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New #NewCAP
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Agricultural
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New EU Forest Strategy for 2030

EU Deforestation Regulation

EU Soil Strategy for 2030
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From Science to International policies
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CCI: Development of Essential Climate Variables Products  @oesa
" 27 Essential Climate Variables (ECVS) Being Monitored

. ', o o e T e g cci
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+ CClisa response to UNFCCC’s + ECV datasets provide long-term » 54 defined ECVs, 36
need for systematic global empirical evidence to predict & monitored from space, 27
climate observation understand key parts of the climate under development by ESA
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ESA’s Earth Explorer Biomass Mission

......

W H-‘

ESA’s 71" Earth Explorer launched p.h' 29 Apr|I2025
An interferometric, fuIIy-poIarimetriE P-band SAR
_Designed to observe forest height and biomass
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MAPPING BIOMASS FROM SPACE

esa

BREAKTHROUGH TECHNOLOGY
The Biomass satellite carries the first
P-band synthetic aperture radar in space

Measuring forest biomass needs a long wavelength radar

WHY

The long wavelength of the P-band synthetic
aperture radar can see through the leaf canopy to
map the woody parts below including the forest floor p ’ '

DESIGNED TO DELIVER
The satellite is also equipped with a 12-m diameter
reflector to project the radar footprint on Earth's surface

BECAUSE ’ ’ /
Radar wave interaction with Earth
is dependent on its wavelength

NOVEL TECHNIQUES
BENEFIT . Biomass is the first Earth observing mission to host
Radar can also provide day-and-night imagery so that images R g ':' r a radar sensor capable of measuring forest biomass

can be acquired independent of weather conditions and cloud cover | - , p and tree height across multiple types of forest




Biomass on Biomass

Measuring forest mass from space is a complex challenge. However,
the Biomass satellite’s P-band radar can penetrate the entire forest
layer, with its signal reflecting off different parts of the canopy.
These data provide crucial insights into forest structure, enabling
scientists to estimate biomass, height and, ultimately, carbon content.

While the concept may seem straightforward, over its 5.5 year
planned life in orbit, the mission is operated in two phases to ensure
it fulfils its goal: the tomographic phase at the beginning followed
by the interferometric phase.
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TOMOGRAPHIC PHASE INTERFEROMETRIC PHASE

@ The technique is comparable to a (T scan which combines several @ A single observation provides an initial view of the forest canopy and forest density,
images to reveal information of the inner structure of a forest with multiple observations over the same area to allow forest height and above-ground
The tomographic phase takes place at the beginning of the mission biomass to'be esumated
and lasts around 18 months, resulting in a single global map The interferometric phase takes around four years
@ It yields 3D information at 15—-20 m vertical resolution @ During this phase around five global maps will be acquired

and: 200:m spatial resolttion Change in forest biomass is the crucial variable needed

Biomass is the first mission that will systematically explore for quantifying carbon fluxes and their effects on climate
this observation technique from space
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ESA Earth Observation at CM25: EOP Ambitions
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New _ lic | | esa
https://eo4dsociety.esa.int/integrated-policy-expert-scheme-ipes/

The policy expert is seamlessly integrated into the ESA team,
fostering collaboration and leveraging unique insights to
accelerate the implementation of effective strategies addressing MULTI-DISCIPLINARY
the global climate and environmental crisis. RL )
The scheme duration spans from four months to two years, with
the possibility of renewal subject to mutual agreement. While
actively engaged in ESA projects, the experts maintain their DROvGHT AR EARLY WARNING BIODIVERSITY
employment with their original organization. ESA assumes

responsibility for covering related additional costs.

ECOSYSTEMS FOREST RENEWABLE CRITICAL NATURE
CONSERVATION MANAGEMENT ENERGY INFRASTRUCTURE FINANCE
& RESTORATION & TRANSPORTATION

L au n C h i n g i n 2024. INTEGRATED POLICY AGRICULTURE =] GREENHOUSE GASES, AIR QUALITY } i COASTAL Dqﬁl MINING
EXPERTS FROM 2%1[:?)#251%%N6E e Y MANAGEMENT [ & EXTRACTIVES

O INTERNATIONAL AND EUROPEAN e
Get in touch with ORGANIZATIONS o e

ESA via the O NATIONAL / REGIONAL / LOCAL ENTITIES
. M UTUAL O SYNERGISTIC ACTIONS AND RESOURCE O STAKEHOLDERS AND END-USERS EMPOWERMENT
dedicated O MULTILATERAL CONVENTIONS BENEFITS  VOELEATON
O EFFECTIVE INTEGRATION INTO POLICY
g . t . | O POLICY ALIGNMENT FRAMEWORKS
I p es @es a. I n e-m al O CIVIL SOCIETY ORGANIZATIONS O ENHANCED DECISION-MAKING O FOSTER OPERATIONAL UTILIZATION

address.

O INTERDISCIPLINARY HOLISTIC O ENABLE ACTION FOR A SUSTAINABLE GREEN TRANSITION
O INDIGENOUS SOCIETIES SOLUTIONS DEVELOPMENT TOWARDS A CARBON-NEUTRAL, RESOURCE-EFFICIENT AND
RESILTENT SOCTETY
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EO Science for Society
https://eo4society.esa.int
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