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Eesa

Collecting rich data on the world’s problems is the
first step toward fixing them:.

Seth Stephens-Davidowitz, former Google Data Scientist



Our house
is burning...

It is
flooding...

It is being
destroyed...

And it is being
polluted.
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Satellite EO technology is the only tool able to support
actions in all areas and at all scales!

Increase understanding Accelerating detection & Support in project
ensuring long-term implementation &
monitoring constant evaluation

2 THE EUROPEAN SPACE AGENCY



f‘. “ L q‘» 3
N \ [10 &
~ \M e e

ESA UNCLASSIFIED — Releasable to the Public



We are ESA, committed to the peaceful
exploration and use of space for the benefit
of people, society and our planet.

Since 1975, we have been at the forefront
of advancing European scientific and industrial
interests in space.
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22* Member States

1 Long-standing Cooperating State |

4 Associate Members
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Satellites offer an unparalleled view of our planet, and
enable us to observe and contribute in many ways to
sustainable life on Earth including to:

¢ Provide essential information on the
environment and our changing climate

¢ Help plan rescue and aid work after
disaster

¢ Forecast weather patterns

¢ Answer important questions
on Earth’s systems

ESA UNCLASSIFIED — Releasable to the Public
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'ESA-developed Earth observation missions @ CeSa
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'Watching over Earth

ESA partners with many actors to develop Earth-observing
satellites and ensure the delivery of actionable information
from the data.

¢ Copernicus - largest EO programme in the world

¢ Meteorological satellites through cooperatio
with EUMETSAT

¢ Partnerships with industry for
commercial markets of
Earth-observing satellites

|

Weather & Climate
Pk PP 2 e W
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'Rich data of Copernicus at the fingertips of everyone B CCoreA o - @ eSa
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2 A BIGGER PICTURE

sentinel-s

300 TB satellite data
distributed per day

full, free & open ~ %= 3 EUROPEAN AIR MONITORING
data policy .
| ‘ sentinel-sp | sentinel-5
- 2 GLOBAL AIR MONITORING

§ sentinel-s
9 SURFING THE SEAS
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Sentinel Users and Data Access

through:

EU/ESA Copernicus Space Data Ecosystem | ) - Published Products

(CDSE) Portal: 48,488,537

The WEKEO Portal:

6 Copernicus services ( : )
; e | Volume of User Downloads
Copernicus Emergency Service Portals 42828 PB

18 ESA Member State hubs
, NOAA, USGS,

Geoscience Australia

Other commercial hubs
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https://dataspace.copernicus.eu/
https://www.wekeo.eu/
https://atmosphere.copernicus.eu/
https://marine.copernicus.eu/
https://land.copernicus.eu/
https://climate.copernicus.eu/
https://appliedsciences.nasa.gov/sites/default/files/2021-10/Part2_Data-Download_EN.pdf
https://www.copernicus.eu/en/access-data

esa

0 days 00 hours 00 minutes

Sentinel-2 constellation:
summer solstice
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Sentinel-1 And Sentinel-2 Applications: World Land Cover

World Cover is a freely accessible global land cover map
at 10m resolution for year 2020, based on Sentinel-1 and

Sentinel-2 data

Released on 20 Oct 2021

11 land cover classes =74% overall accuracy

Independent data validation,
highly robust for phenology

ESA UNCLASSIFIED — Releasable to the Public

WorldCover

Tree cover
I Shrubland
I Grassland
I Cropland
Built-up
Il Bare/sparse vegetation
I Snowand ice
Permanent water bodles
Herbaceous wetland
[ Mangroves
I Moss and lichen
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https://esa-worldcover.org/
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' Latest Al technology & its impacts on EO technology — the AI-EO synergy @ esa

LOCAL PARTICIPATION

¢ context
¢ calibration
¢ training

ARTIFICIAL INTELLIGENCE EARTH OBSERVATION
¢ customization ¢ independence
¢ cost reduction ¢ trust

¢ analysis potential ¢ cost effective at scale

25
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' Information products for Earth Action @ esa

ESA delivers actionable climate and environmental
information, as well as green solutions for addressing the
unique challenges faced within your projects.

¢ Support climate adaptation policies and
projects from local to international level

¢ Build strategic partnerships

¢ Assess and understand impact of
interventions

(ANTICIPATE

¢ Co-creating solutions
to enhance the access to
funding

(SIMULATE
26
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esa

EO potential contribution to SDG Targets and Indicators

Some of the SDG Indicators we can only monitor & observe through EO data

SDGs with
(eesa major opportunities
for EO data

EARTH OBSERVATION FOR SDG

Compendism of Earth Observation
contributions to the SOG Targets
and Indicators

May 2020

13 i
Y=
b—ﬂq\ 11.3.1 1162 11.7.1

14.5.1

15.3.1 154.1 1542

17.18.1
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ESA Case Studies of Current Engagements
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'Real-world Impact: Case Studies of Current Engagements

Examples of projects that received support from ESA

Habitat suitability

Presence locations *

Desert locust impact and drought
monitoring in the Horn of Africa

M
Viemam | Hanol
Ares of nkerest

Enhanced land cover and land Nature-Based Solutions (NBS)
classification using Al in Vietnam Opportunity Scan for impactful
NBS integration

Flood risk analytics to support
resilience in South Sudan

Our external partner company for

this case study is with us today! *°
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'Desert locust impact and drought monitoring in the Horn of Africa

ESA developed a Desert Locust monitoring service in y
collaboration with the World Bank and the East African ‘.«sg»,_ ooy
Intergovernmental Authority for Development (IGAD) to '

support early warning actions, by tracking egg breeding as x{;{»‘y’*
well as impact assessment of damaged crop areas. St v (NS

¢ A co-designed approach with the IGAD, a PG < }.,{-.;:
Regional Economic Community of the African =2
Union, and the World Bank =

“The desert locust mapping services are bringing in knowledge from
research and data integration capabilities to service IGAD’s co-
chaired food security network who are not only interested in early

warning and early action, but also on level of damage and food BTl A L T ,’_gg,

] . ,JA _“‘._- - ,.q‘ A ~ ._’ '. . o
security impacts the transboundary pest cause.” e S » 2EANY ",‘.:;o AT W
‘f.i’ 2 ' i _‘

- Project Lead and Early Warning Expert at IGAD

chl
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'Enhanced land cover and land classification using Al in Vietham

w Vietnam | Hanoi

Area of Interest

ESA works together with the Asian Development Bank (ADB)
to assess the impacts of air-pollution forecasts on people’s

movement patterns and exposure to non-communicable
disease risk factors of greater Hanoi.

¢ Conducting a Randomized Control Trial (RCT)
that applies Al for more efficient and greater
statistical power (employing an adapted U-
Net model = Convolutional Neural Network) «

¢ Enhanced land cover and land use . g}
classification algorithm to be applled ; 2
to super-resolved images : %

.' l““

- . » 4 &
¢ Analysing the RCT tracking .~ % A
data UM <) S -:\ A <

™ ¥,
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Nature-Based Solutions Opportunity Scan for impactful NBS integration

ESA works together with the World Bank and their teams
on the Nature-Based Solutions (NBS) Opportunity Scan to
assess most impactful NBS integration.

Supporting over 70 cities worldwide

Informing 2.5 billion USD of investment

Fully open source

L ‘,‘
»
! :
: N § > ! ‘
! | ) \ | ; ‘ . ! [ N VR Rl iy 5
| \ i g g J . \ N > £y < 4
: \ .' Y ! f \ \' \ o Y : A !
e ‘ ! \ 7'l | / \l - s i ( i L by 4 \ U
. (N , . 3 i\ { \ A LA AN S A P,
D ¥ N 3. B 288 | B s P ) : |
' R\ y . | - 3 o o ’ . . 4
?' \ ( / Bl / - i o " Yo B=
) ) ) 2 \1 : 1 ' [\ GloBALBROGRAMON " : Administered by
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'Flood risk analytics to support resilience in South Sudan

Our external partner company GMV from Spain for this case
study is with us today & will now give you more detailed
insights into how ESA and their team is working together with
the World Bank on this impactful case in South Sudan!

- M

J \ ‘ ‘W
114 7‘, Iy AN -

now we know which part of the countries |

/? " in dated by which flat t of the country is
u inundated by which flood frequencv

P
-

Asptiche
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Case study in South Sudan

s N
- Understanding Earth

e o T T WL T

‘ > 5 ‘ BHMS "ol UG

Presented by Carlos Domenech, Section
Head for Climate Services, GMV
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SOUTH SUDAN esa

Experienced 5 consecutive years of devastating floods, affecting over 1 mill. people each year, and since last year
receiving more refugees and returnees from Sudan.

. 2024 FLOOD SEASON STARTED IN MAY > AS OF NOW
‘ SOUTH SUDAN

Floods Snapshot

N\ ® 7 & 4
“1.AM 25 379K
-2 J |
7’ people affected by people displaced counties and Htlp.-_'l counties and Abyei

1

floods by floods' affected by flood reporiing flood displacement

In Renk and Malakal counties, humanitarian partners have reported a substantial rise in cholera cases due to
inflows from Sudan, limited access to clean water and sanitation and
ongoing flooding.

Gaps in flood preparedness efforts, posing challenges in effectively responding to
ongoing emergencies and preparedness measures.

https://reliefweb.int/report/south-sudan/south-sudan-floods-snapshot-15-november-2024 > THE EUROPEAN SPACE AGENCY



CASE STUDY OBJECTIVES @esa

Assessment of the extent and occurrence of the flooding in recent years (2015 — 2022)

In South Sudan using remote sensing data to support and inform the design and targeting of a
USS 225 million World Bank project (Climate Resilient Flood Management Project (P179169))

Aug Feb
2022 2024
1. EO-based Flood Hazard Maps (Frequency,
persistence, seasonal patterns & multi-sensor) "] sentinel-1 (2015-2022)

Normalized flood frequency

- B
0I 1

Rivers

2. Flood Exposure Assessment

S
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MINISTRY OF WATER RESOURCES
AND IRRIGATION (MWRI) @ e S a

REPUBLIC OF SOUTH SUDAN

COLLABORATION

W L & & [ 2
@ 28 v 12 A

Creativity Teamwork Partnership Development Solution Communication

S0 RWLN:To ] VAN R[0]\ I (7] THE WORLD BANK

Engagement Phase & Development Cycles

chnical fe

ENGAGEMENT PHASE 1. ITERATION CYCLE 2. ITERATION CYCLE 3. ITERATION CYCLE 3 THE EUROPEAN SPACE AGENCY



PRODUCTS DELIVERED esa

The analysis at national level resulted in:

* A national flood hazard map

* Flood Hazard Index map accounting for flood frequency and extension to identify the most
vulnerable areas

ognii Wes
Anvi Canly

SOUTH SUDAN

Flooded areas

Sentinel-1 (2015-2022)
Normalized flood frequency

]
ol 1

Rivers

Flood Hazard Index (FHI)

High
hazard

350 km

S9
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PRODUCTS DELIVERED

esa

Detailed analysis in targeted basins focused on Flood seasonality, persistence and the potential

exposure of key assets

@ M@ esa Bahr el Jebel

Dec | Jan | Feb N vl Mar | Apr | May | Jun | Jul | Aug i i Sep | Oct | Nov

Borg

EO-Detected flooded areas

Seasonal flood frequency (S-1, 2017) v ongici ke

\ ——— ® Mgjor cities
50 100%
500 km
South Sudan

Bahr el Jebel

Bl 73veonoiPsEE
N
: "-
AR

SOUTH SUDAN

Flood exposure £

Grazing area flood exposure

40
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THE WORLD BANK PROJECT AFTER GDA @esa

Aug 2022 Feb 2024

ESA GDA CLIMATE RESILIENCE project
South Sudan use case

World Bank Regional Climate Resilience Project (RCRP) - (P180171)

» Global Facility for Disaster Reduction and Recovery (GFDRR) grant
* Length: 12 months (+ 4 months) - 16months*

« Budget: $249,000.00 (+ $49,950) > $ 298,950*

+ Type: Competitive

 Method: Request for Proposal

South Sudan: Strengthening knowledge and

* Qutcome: Awarded to GMV led consortium information for flood and drought management
June Aug Dec
2023 2023 2023

WORLD BANK project

o] RfP KOM

* includes a contract modification for new EO-based activities contracted in Nov 2024 41
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SCALABILITY OF THE CASE STUDY

1. Processing 36 global datasets for enhancing data and
information for water resources management

2. In-situ river discharge data rescue + treatment (229
stations/timeseries)

3. Develop flood and drought hazard and exposure maps

4. Piloting 2D flood inundation models (pluvial and fluvial)
for Malakal city*

5. Develop a pilot tool and a roadmap to improve data and
information availability for water management

6. Develop a pilot tool for real-time flood monitoring in South
Sudan and upstream White Nile River basins

7. Workshops towards capacity building and transfer knowledge
on water resources management

Area of Interest
N g b
terest (AOI)

vizzuality.

SOUTH
SUDAN
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DELIVERABLES Pilot tool and a roadmap to improve data and
information availability for water management

AlUbayyid
Geospatial Zalingei
Visualization Tool

South Sudan i

Explore South Sudan’s geospatial visualization tool, a
) ) . ) ) Muglad Kadugli
centralized site for accessing and analyzing hydrological
data. Discover insights on flood, drought, and
hydrometeorological patterns to support effective water

resource management.

South Sudan @

Drought Hydrometeorological

AL o 7
R

Gambela

Access detailed flood data to assess both hazard and
exposure across South Sudan. Analyze and compare EO-
based and model-based flood information, including flood
extent, depth, and return periods, to better understand flood

risks and support proactive planning.

FLOOD HAZARD

EO-based flood hazard W©)

Flood hazard maps based on Earth Observation
ine - 017-20

Bahir Dar

Addis Ababa

Ethiopia

Hawassa

Legend

EO-based flood hazard

Flood max frequency (2017-2022)
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DELIVERABLES

Flood Tracker

Flood Observations
{Downscaled VIIRS S-day composite, 90m)

Split Map

Flood Statistics

{Flood statistics are for each 5-days ite and mistrative area.
These statistics include the flooded extent in square kilometers (km?) and the
percentage of each administrative boundary that is flooded). Note: The area (in km®)
classified as "surface water” is exciuded from the total area when calculating the
percentage (%) of the flooded area within each administrative area and image
composite

Select dates for calculating flood statistics

Flood Track

{Downscaled VIIRS 5-day composite ad hoc product. Indicates pixels changing from
flood to dry and from dry to fiood conditions between two selected maps)

Select Dates for Difference

Date menu

Date: Select an image date (1) &

Contextual layers

Administrative boundaries

Lakes (HydroSHEDS)

River basin boundaries (HydroSHEDS)
Digital elevation model (HydroSHEDS)
Dams (Global dam watch)

Infiltration (HYS0Gs250m)
Popuiation (GHS-Pop R2023A)

Built-up areas (GHS-Built-S R2023A)

Pilot tool for transboundary real-time flood monitoring
upstream river basins of South Sudan

Al Junaynah
Qi)
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WORKSHOP PLAN esa

December 2024 « 10%" South Sudan presentative at the GDA Industry Day (virtual
presentation)

« 12t GMV to deliver a workshop to WB & MWRI on on Earth Observation
and the pilot tool for transboundary real-time flood monitoring upstream
river basins of South Sudan

January 2025 13" and 14t : workshop on Earth Observation and data availability for

water resources management

« 15% and 16" : workshop on pilot tool to improve data and information
availability for water management

19 20 21 22 23 24
26 27 28 29 30 H

« XX January/February: Roadmap discussions and next steps discussions

47
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IMPACT AND OUTLOOK esa

Both the ESA GDA and WB-funded projects are great examples of how EO bridges the gap from science to action for the
government on the ground.

Next: High potential for operalization of these EO-based tools in follow up projects & capacity building for sustainable
uptake of these EO-based solutions by the government.

Very positive feedback received on the collaboration:

“Our team (WB) and Ministry of Water Resources and Irrigation (MWRI) have emphasized the significant value of EO
services, particularly in a Fragility, Conflict, and Violence (FCV) affected country with limited capabilities for ground
measurements, high vulnerability to floods in terms of both magnitude and persistence, vulnerable population, and limited
national capacity for disaster risk reduction.”

“Our team (WB) is actively bolstering national capabilities by integrating the use of EO for effective flood management
through various World Bank financed operations, including the Regional Climate Resilience Project (P180171, RCRP).
We're taking steps to seamlessly incorporate these practices into project activities, contributing to the overall development
and resilience of the ministry and country overall.”

48
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THANK YOU

Carlos Domenech, Section Head for Climate Services, GMV

cdomenech@gmv.com
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Assisting AF Implementing Entities

n’*

8je 7 m""

i/ |

¥
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How can ESA support AF Implementing Entities?

ESA can provide support to implementing entities on the use and
integration of Earth Observation technologies to inform processes related to
accessing Adaptation Fund financing as well as ensure the efficient and
impactful use of the funding. This entails the mobilization of potential ESA
support to:

@ Inform the elaboration of National Adaptation
Plans

» Support implementing entities throughout
the Adaptation Fund project cycle

@ Strengthen the capacity of
implementing entities to better
receive and manage
climate financing



esa

National Adaptation Plans

Provides independent
information to identify and
guantify the current state and
trends in climate risks to different
systems or sectors.

Consistent and broad spatial
coverage of the Earth’s systems

and resources, including locations
that may have been rendered
inaccessible.

58]
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esa

National Adaptation Plans

Provide a scientific justification
for proposed climate action
investments, plans and policies,
including climate scenarios and
prioritization of adaptation
measures.

l Design of proposal / project preparation

Formulation and design of
project component involving EO
technologies.

54
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'Potential ESA support through the project cycle @ esa

National Adaptation Plans

* Inform implementation of
investments and measures with
timely information for more
proactive policies and programs
that are more effective in terms
of cost and human impact.

l Design of proposal / project preparation

Support to the implementation of
project component involving EO

.. : technologies
Project implementation &

55
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'Potential ESA support through the project cycle @ esa

Monitoring & Evaluation /

* Monitor and evaluate how
adaptation actions improve the
resilience of a country over time.

National Adaptation Plans

Design of proposal / project preparation

\ 4

Project implementation

56
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'Potential ESA support through the project cycle @ esa

National Adaptation Plans

Monitoring & Evaluation

Earth Observation data
can be fully integrated
in your project and
Support you th rough l Design of proposal / project preparation
each step of your
Project implementation DFOjECt CYClE!

57
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ESA UNCLASSIFIED — Releasable to the Public

National Adaptation Plans

Monitoring & Evaluation

Earth Observation data
can be fully integrated in
your project and support
you through each step of

your project cycle! |

/

Design of proposal / project preparation

Project implementation

EO plays a key role for e.g.

Raising awareness

¢ Multi-Hazard Early Warning
Systems (MHEMS)
¢ Generating long term

capabilities in the country
ACTIVITIES OF PROJECT on the use of EO

COMPONENTS technologies to increase

capacity for receiving and
managing climate
investment financing

FORMULATION,
¢ Show use & opportunities LIGHT CAPACITY DESIGN &

related to EO BUILDING IMPLMENTATION
¢ Enhance integration in

project components for AF
financing

58
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ESA’s programmatic vehicle for IE support: GDA

The main programmatic vehicle used to provide support to you is the ESA’s

esa

(GDA) programme, which aims at supporting the integration of Earth Observation technologies in climate

and development finance projects.

Through GDA, ESA mobilizes a
to support Implementing Entities on the

and are at the
centre of this programme.

ADAPTATION FUND

B > EARTH OBSERVATION FOR [
| SUSTAINABLE DEVELOP

=

5 CRRER = O SN RS
R R P

Explore GDA at: gda.esa.int

2 THE EUROPEAN SPACE AGENCY


https://gda.esa.int/
http://eo4sd.esa.int/

ESA GDA upcoming Resource Platforms for your direct support

ESA GDA Knowledge Hub (preview)

* THE EURDPEAN SPACE AGENCY

Two key cross-cutting platforms to support IEs on accessing

documentation and automated EO services:

The ESA GDA Knowledge Hub

The ESA GDA Analytics Processing
Platform (APP)

Both are fully open-source &
scalable!

Harnessing EO for Effective Disaster Assessment and

Recovery in Pakistan

ESA GDA APP (preview)

User-friendly interfaces to quickly
execute any EO Capability.

|

Programmatic capabilities to manage
and customise data processings.

GDA

Cesa

2 x
Web-GIS environment to investigate
generated outputs in broader
geospatial context.

2 THE EUROPEAN SPACE AGENCY



The ESA GDA Knowledge Hub for full training and support to IEs

GDA
+ THE EUROPEAN SPACE AGENCY G esa
The ESA GDA Knowledge Hub is an online environment that
will provide an extensive and interactive repository of Earth e e S
5 5 OO0 Recovery in Pakistan

Observation (EQ) service capabilities: -

For development operations e el I

+ THE EUROPEAN SPACE AGENCY MESA@esa ::[cj!c;ffss::am
Informative W @

ost-disaster needs
oring the value of EO In

River Basin Water Management

Rich in examples & resources

o |

E0 CAPABILITY WERVIEW use casss

Related Use Cases

ESA GDA Knowledge Hub (preview)
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'The ESA GDA Analytics Processing Platform for non-expert users on EO-analytics

The ESA GDA Analytics Processing platform is a non-expert
user-friendly analytical environment that will allow users to
execute EO-based analytics on the fly anywhere on earth.

¢ User-centric design approach

DEV

Ai Super Resolution

¢ Services include, for example:
Flood mapping, Vegetation monitoring,

Eesa

+ THE EUROPEAN SPACE AGENCY @esa
»ey : m
GDA Analytics & Processing Platform
wy = = ]
" 2
& - e g
EOQ capabilities
X3

o0z
Julit-up Areas Change Detection

» Cimate Indicators Processor y Bullt-up Areas Delineation
GOh

Building detection (for exposure) b e 1
. i e e
£ Start
B End  xwsqumsio
Set the pera:
(=] Product Type  x miquino
Select the type of image fa1 aralyses fom the avadable optio

Tr Display Name
Enter 3 name for this pr

ocessing Job (10 to 39 characters)

ESA GDA APP (preV|ew)
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Are you interested in receiving support in one of the following ways?

Building on EO analytics for a
NAP

Simply brainstorming on the use of EO?

Using EO to strengthen the

Building capabilities locally on e se] e i Gl

the use of EO technologies

Designing a project component

Integrating EO in your M&E systems that integrates EO technologies

Contact us!

Direct via ESA staffs: Alex Chunet ( ) & Anika Ruess ( )
or via your Adaptation Fund focal point / contact

ADAPTATION FUND

63
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mailto:alex.chunet@esa.int
mailto:anika.ruess@esa.int

Engage and Exchange Ideas
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& esa

Alex Chunet (ESA, Climate Long-term Action staff, alex.chunet@esa.int)

Anika Ruess (ESA, Climate Long-term Action staff, anika.ruess@esa.int)

2 THE EUROPEAN SPACE AGENCY
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