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Earth Observation in Africa — A Question of Scale &g‘i;esa

Earth 2" largest continent
30.4 Million km? of vast natural resources
Demography 1.2 billion (2050: 2.5 billion), 55 countries

EO = Opportunity for the
Digital Economy in Africa
« Digitizing natural resources
« Monitoring economic activities
« Empowering data analytics *Africa has the
- Informing governments & citizens Swergiop -

economies
Africa in equal-
area projection

UNITED STATES
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Our Mission

Develop world-class Earth
Observation systems

addressing scientific &
societal challenges

with European and global
partners
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ESA-DEVELOPED {:=esa
EARTH OBSERVATION MISSIONS w

e i 26 under development
| 14 in operation




The Big Data Revolution

Copernicus is the largest producer of EO data in the




Sentinels Looking after Africa

0 days 00 hours 00 minutes



Estimated Yearly Data Volumes for Africa s
(2018...) \=CSd

Annual Totals - Totals -
Product Level Missi Product T
roduct teve isston rocuct Type Volume (TiB) | Continental (TiB) | Regional (TiB)
Level-0 Sentinel-1 |RAW 77.81 77.81 15.56
Sentinel-1 SLC 209.14
GRD 44.55
Sentinel-2  [L1C 286.24 - -
oiErm_| 2.0 Continental Africa:
SR_1 SRA_BS 23.80
Level-1 OL 1 ERR_ 4.26
e — 1.2 PB
entine SL_1 RBT___ 34.76 > u ea r
SR_1 SRA___ 1.01
SR_1 SRA_A_ 33.39
Sentinel-5P |L1B 100.00 759.25 151.85
Sentinel-1 |OCN 0.07
Sentinel-2 |L2A 333.35
L 2 LRR 3 : .
Cvels SL—Z—LST— gii Totals are provided as Continental (39.1
Sentinel-3 P—=t——— - 5 . ]
entinel-3 1o IFR__ 5.00 km?) and Regional 1/5 of the Continental
SR 2 LAN 1.38 values.
Sentinel-5P |L2 OFFL 5.00 344.55 68.91
1181.61 236.32
ESA UNCLASSIFIED - For Official Use ESA | 12/11/2018 | Slide 7
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More Eyes in the Sky
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EO Satellite Launches Worldwide Now
> 50 kg, excl. meteo
Start Entrepreneurial
Sentinel Space Age
Era 2014
between between
2007 - 2018 | 2018 - 2022
X
’9& ’LQQ% ’LQQQ w@Q ’19\:\/ ’L& ’19\:5 S ’19\/6 ’19\/6 '90 ’19\/% ’)9\9 ’L&Q m&x ’19’0/

Source: Euroconsult Database, 2017
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DIAS - Bringing the Applications to the Data {cesa

.9
Cpernlcus = End user: User of the third-parties services

. o =2

DIAS - = - }Third-Party user
Front- = S — i interface
S B AT M = pygzgf 2 2
Ofﬁce §§ Gty T o PO ’; - S H d_
i G % ,,,,,,, ,ﬁ;ﬁ’”,ﬁf,xﬁfi" ) : e Thlr Party
2 e B resources
R s
Third-Party

DIAS
Provider
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Cloud Computing - Scalability & Reduced Bandwidth

< Vfé EO Browser ©

Q Search = Results Jf Visualization ¥ Pins
mn
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Changes on Land

180.000 Sentinel-2A images
Dec. 2015 - Dec. 2016

B o data

B Trees cover areas
B shrubs cover areas
Grassland
Cropland
| Vegetation aquatic or regularly flooded
Lichen Mosses / Sparse vegetation
Bare areas

B Built up areas

Snow and/or Ice

B Open water

ESA UNCLASSIFIED - For Official Use
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Laco-Wiki: Online Validation & Crowd Sourcing & < @Sa

intermational Institute for

Web app fIFanG Systecas/ e
I:ACO’-Wl ki

/The L'and Cover Valldatlon Platfoq

s Axta Sumpees Vilstation Reports

Welcome to Laco-Wiki

EACTI=WIR1 v & vy wati-tuae salution for welalaning lanat caver and fand Unw Maps l.'unu & warsity o PRI NOCE SGYREe ICIUIRG SSIEE 406 aRlal

Mobile app

imagery Hom Google and Bing o8 well us QpenhtreatMap  wdliddatin g shing

SALTARE T SAMPENS ANO CIVATS 3 reporT WIIH THE 2CCUIACY Maniamens

Clas il atine
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Mali: Food Insecure Country, National Statistics { =@Sa
%‘? sentinel-2

2 AGRICULTURE

November 2016
5/10/2016 - 25/11/2016

(raplong Arse Indiratar
per Mokl Lommune
for the 2016 growng
socyan

240000 ks
120 (00 ha
85000 ha
3000 b

15 000 ha
Oha

%% J !cnisnr

CGIAR
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’,3‘3 sentinel-2 : : : Vs
\‘J_ Growth Monitoring at Field Scale \=6Sa
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R inal-
oY sentinel-2 South Sudan:

2 AGRICULTURE

Crop Mask 2017
1/1/2017-1/2/2018

Input:
« 3.1 TB (L1C), 14TB (L2A)

CWFP_ . 4406 S2A, 2472 S2B
é, y__‘y \i\‘/ F-score Non Cropland: 0,99 . >4OO_O i_n—situ samples
\QA‘—\‘.L‘}’ F-score Cropland:0,75 (Preliminary results)

ESA | 12/11/2018 | Slide 15
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. sentinel-2

Open-source Sen2Agri in the Cloud {=esa

OPErniCuUSs

@‘3 sentinel-2 Fully scalable
N Free as in Freedom

Close to the Dgta
(reduced bandwidth)

Cloud

i Technology
In-situ Data
GeoODK (AWS, IPT, Operational context

EODC & DIAS) (e.g. timeliness)
Soutt Ay

Continuous Monitoring

ESA UNCLASSIFIED - For Official Use
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Hydro-TEP - Cloud Computing for Water &:—esa
¢ Collaborative & open platform for large data volume processing &
sharing for IWRM

¢ Hydrological modeling, flood mapping, small water bodies mapping,
water quality & water level

& Supports algorithm development, sharing of data, tools & knowhow

<+ Sign In - L2 Reglster &3 Contact ‘E.esa

A hydrology

=

Home  Observations & Measurements  Information Processing  Community  Partners

Our Community

‘ The Thematic Exploitation Platform (TEP) foi Mydrology is an

heterogengous community of scientific users, river basin

organisations and service providers. The aim of this community

Is to exchange data, services and knowledge through & common
collaboration framework.

-
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Hydro-TEP: Recent Floods in Nigeria \~CSa

. hgdrnlogy .
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The ®-lab

New ESA Initiative In one sentence
Shaping the Future of EO

Leveraging the Data & “Open | ng ESA

Tech Revolutions

to disruptive
Inhovation

ESA | 12/11/2018 | Slide 19
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Leveraging Technology to EO {zesa

d-lab
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Internet of Things Small Sat
New Data
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Drones for crop type mapping in Malawi

v

WFP

A \\\u\
&) ¥ {-esa

N unicef

1008 reference agricultural plots
(labelled for crop type and development stage)

sweet potatoes
tobacco

L ol BN+ [ European Space Agency
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From Information to Decisions
Elements for Capacity Development

& Continuous & Reliable Observations
(EO & in-situ)

& Knowhow & Technical Expertise

¢ Technical Capacity for Data
Processing & Management

¢ Integration in Decision Making
Processes

ESA UNCLASSIFIED - For Official Use
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¢) The TIGER Initiative: @ esa
neer | ooking After Water in Africa

TIGER is based on a user driven approach under African leadership
#£2% 6 Endorsed by the African Ministers’ Council On Water (AMCOW)
g ?z,e ¢ Launched in 2002 responding to World Summit on Sustainable Development

23

& SUSTAINg 8,
%

ORLD s

<
\295
[

2 O
R\

TIGER
AFRICA

¢ Assist African scientists, technical centres and water authorities to develop the tools, the knowledge
and the capacity to exploit EO technology for the monitoring and management of water resources

o African Community: TIGER involves more than 150 African institutions in 42 countries who
participate in development projects & capacity building actions;

"’l_.
Py vz wxon mare | |ZAMCOM
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EO AFRICA: EO African Framework for Research, \w\,,
Innovation, Communities and Applications

Objective: Develop an African-European R&D partnership to
facilitate the sustainable uptake of Earth Observation and
related space technology in Africa

Partnership: AUC, EC, international & private sector e

African Union Commission (AUC) AUC visit to ESRIN, July 2017

* New African Space Policy and Strategy (Feb. 2016)
European Commission (DG-Devco, DG-Grow, DG-JRC)

African, European and international organizations, research
institutions and private sector

Focus on:

- R&D, Capacity Development & Data Accessibility |
“To us TIGER is the precursor for
ESA UNCLADSSIFLIED - FOr UITICIal Use GMES & Afrlca’ partICUIar If we IOOk at

water resource management...”
— 0l b o & I ™= = "1l = Cff == B Il = 22 B Mahama Ouedraogo, African Union



EO AFRICA - Elements & Activities {zesa

Data Access(|b|I|ty) e | African Partnership
Cloud (" Nl /B i
(DIAS & TEP) | ‘ Prot AND AFRICA

Research & Development i 5

O

SGLOBUWETL.AMND

Ty Nt ‘ '” =) ‘ ’M.- QU |

Sustalnable Development Goals e 5 5 & . d EO Mainstreaming

E%E : cousd
ial Use

earth observation for
— 0] b Z= 0 4 ]| W = T 11 = O == BBII = 2 0 ZE el European Space Agency
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living planet |mman

13-17 May

symposium|2019  /,

UNDERSTANDING THE EARTH SYSTEM
T i i E
SPACE 4.0 AND EARTH OBSERVATION

BENEFITS FOR A RESILIENT SOCIETY

PUBLIC AND PRIVATE SECTOR INTERACTIONS

Deadlines

Session Proposals Abstracts Registration .
17 June 2018 11 November 2018 April 2019 Ips19.esa.int
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Backup \ esa
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Copernicus Space Component s
L . \\u cSda
Long term continuity space observations

2011 2015 2020 2030
o .
S-1A/B/C/D s oy “_
S-1 A/B 2nd Generation Er
m@
5-2 A/B/C/D % C?“_
S-2 A/B 2nd Generation m

-

h_” e ‘
S-3 A/B/C/D Q W
S-3 A/B 2nd Generation Oe

5.4 A/B (on MTG) ESNGE ‘,—_

5-5 Precursor canfle— %

s-5 A/B/C (on MetOp-SG) — N “

56 A/B e
ESA UNCLASSIFIED - For Official Use [Opemicus 29
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Sentinel Open Access Data Hub

e
Published Products

178314 = 10,681,307
31.

Volume of User Downloads

95.53 PB

Statistics on
25 Oct. 2018

scihub.copernicus.eu

ESA UNCLASSIFIED - For Official Use ESA | 12/11/2018 | Slide 30
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DIAS: Data Information Access Service i
The Copernicus Cloud \=CSa

6pemicus
Interface for
> storage access &
processing and

management
Scalable storage

* hosted on cloud
environment

J

\

Back-
office

J

m

Data Sources:
Copernicus Data &

5 DIAS Provider: In charge of DIAS Back- Information,
Office Services & Interfaces operations Sentidnels Core
Products, ... L
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Opportunities to support SDGs in Africa

Global

Datasets

Methodological
Guidelines

Country
Support

Capacity
Building

EO Software
Toolboxes

s

{-esa

Knowledge
Hub &

Platforms

Custodian Agencies Heitiensl] Ssiiindics] Ofﬂ_ces Key Stakeholders
Governments / Agencies

Access to global /
regional datasets.

in the absence of or
to complement and
enhance, national
data sources.
countries which face
major difficulties in
collecting nat. data

= Support method.
guidelines for
countries.

= EO Best Practices.

= Scientifically sound
approaches.

= Product validation.
= Show Cases.

« Targeted activities
to support NSOs
and governmental
ministries to report
on SDG indicators.

* Support country
efforts to apply EO
to track, monitor
and achieve SDGs.

Build capacity to
exploit EO

Training courses

Training material on
EO best practices

Mainly in developing
and emerging
economies

support to SDGs in Africa

Free of charge
Open source
Easy to use

EO Processing
Toolboxes (SNAP)

Thematic Toolboxes
(WOIS, GWA,
S2Agri)

(Water, Food Security, Land degradation, Climate Action,

= Knowledge sharing
= Access to Sentinels
= Access to datasets
= EO best practices

= Method. guidelines
= Visual./ Analytics

*= On-line processing
= Toolboxes

Marine Resources, Sustainable cities)

ESA UNCLASSIFIED - For Official Use
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EO for Sustainable Development Gousd @:esa

- EO informing Development activities & investments ™
« planning, design, implementation & monitoring
« Collaboration with International Development Banks g

T

Anm l\ ‘
(\'s:_::')/ THE WORLD BANK JL ' FAD ’ I ’ m:m’m F.l.'v‘ll'"“ l'"‘"

o Beserametlen ase eesdepticn

Asian Development
Bank, Nov 2016

World Bank, Dec 2015
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% EARTH OBSERVATION FOR SUSTAINABLE DEVELOPMENT S
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agriculture and
U7 rural development

Vs ' >
water resources 1 urban |
&, management development

egasd eoksd —— eousd . L)
) J Starting: Marine & Coastal,
S - Fragile & Conflict States, Climate
Qo Resilience & Proofing, Forests
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