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CLEOS and the Digital Solutions for Vertical Services

m Big Data
@ Analysis
§naErt Eye!!r§EE®
- Information
i Products
dh Value
Addes
Services
MARITIME DEFENCE AND AGRICULTURE ASSET EMERGENCY
SURVEILLANCE INTELLIGENCE MANAGEMENT MANAGEMENT MANAGEMENT
Data

L E O s The online marketplace to access geo information Analytics & Geoinformation Digital Service,

Cloud Earth Observation Services driving the e-GEOS digital transformation process of its portfolio
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

1. ESA-GDA — THE CONTEXT

ESA-GDA Mission Is to accelerate impact through the power of satellite Earth Observation (EO) In
iInfernational development assistance, focusing on Agile EO Information Development (GDA AlD)
(%) applied to 11 thematic priority sectors. GDA was brought to life by ESA Member States at the Space 19+
* Ministerial Council in November 2019 and implemented in parinership with International Financial
Institutions (IFls) — World Bank and Asian Development Bank.

/

Recent regional-scale activities (since 2016) under the Earth Observation for Sustainable Development
(EO4SD) tacilitated the increase of development practitioners’ acceptance of using EO for strategic
approach, addressing the value chain of infegrating EQO.

2. FRAGILITY, CONFLICT AND SECURITY THEMATIC AREA - TOPICS ADDRESSED

Fragility, conflict, and security (FCS) is a critical development challenge that threatens efforts to
extreme poverty, affecting low- and middle-income countries. The ESA-GDA-FCS programme
f.\ engages with IFls to co-design tools to support ongoing initiatives, fostering situational awareness,

-

7 exposure and impact evaluation, food security in countries affected by conflicts.
CJ

2

Products are developed in a multidisciplinary approach, within 3 Cycle agile iterations: EO data
are infegrated with heterogeneous sources (OSINT), fo improve decision making processes.

|
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

3. TEAM, PILLARS AND APPROACH

Project launch: January 2022 SATELLITE EARTH-OBSERVATION DATA OSINT/SOSINT SECURITY
HENSOLD))  \J JANES

AcTivities performed by a consortium of six European companies led by e-
GEOS (CGl, DLR, HENSOLDT Analaytics, JANES, VITO) leading in the fields of
Earth Observation (EO), Remote Sensing, Open Source Intelligence
(OSINT), Socio-Spatial Inteligence (SOSINT), and the integration of
technology info international development contexts. TECHNOLOGICAL DIMENSION GDA-
Validation FRAGILITY,
Four project pillars: Gap filling CONFLICT &
Hypothesis confirmation  Sgcurity

e , , Results filfering
Improved exposure assessment to fragility risks, analysis of coping

capacity.

Effective characterization of dynamics and needs in FCS
contexts.

Enhanced information services for planning, monitoring,
management of post-conflict activities.

ENHANCED
0 Better assessment of assets and natural resources. REPORTING

|
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

4. USE CASES IN SCOPE OF THE PROJECT

llC‘l | St-;curily]

| End User: B. Murguet / F. OvandaMbele — World Bank
| WB Project: P150999-Cameroon Transport Sector Development Project
' Main Objective: EO/OSINT integrated analysis promptly waming on

security risks (military movements, attacks, conflict zones) over streets

%™ under construction/maintenance in Northern Cameroon, preventing
impacts on civilians.

End User: B. Murguet / T. Bougna — World Bank

WB Project: P144852 - Impact Evaluation — Rural Access and Mobility
P0?5003 - NG-Rural Access & Mobility Project-Phase 2

Main Objective: indicators of impacts produced by roads

=N rehabilitation in Nigeria through EO-based analysis, detecting
| anomalies affecting rehabilitated infrastructures.

WB Project: P151075 - Pakistan Community Support Project - PCSP
Main Objective:
construction/rehabilitation of small scale-infrastructures in Pakistan
through EO dataq, prioritizing activities and needs.

monitoring ongoing activities of

End User: Paul Prettitore - World Bank
WB Project: P128950 - Assessing the Nexus of Land Administration and

L . Resilience to Disaster and Climate Risk

Main Objective: infegrating EO/OSINT data to identify land grabbing
indicators due to the ongoing conflict in , as it is producing

expropriation, transactions, forced land abandonment phenomena.

End User: Jeffrey Tanner - World Bank
WB Project: P172830 - The Cox's Bazar Analytical Program
Main Objective: integrating EO/OSINT/AlI data model to monitor the

impoci on local economy/welfore growth from refugee camps in

N
+# End User: Kenneth Mwangi - World Bank
= | ws Project: P1/4546 - Emergency Locust Response Project

M‘ = Main Objective: Employing EO data to monitor desert locust flow

UCé - IGAD through
the Emergency
Response Program

UC7? - Population
Movement

UCS8 - Enhanced
Country Performance
Assessment

through eastern African regions, enhancing IGAD’'s inter-regional
platform, as locusts affect agriculture, producing food insecurity.

End User: Valeria Fabbroni, E. De Benedetti— ADB

ADB Project: TA 9986 Regional: Enhancing Differentiated Approaches in
Context-Sensitive Situations

Main Objective: monitoring migration flow from
, monthly basis, to consistently allocate Taijikistan financial resources,

as migration flow over these areas is relevant and confirm evidence from
AKDN.

End User: Valeria Fabbroni, E. De Benedetti— ADB

ADB Project: TA 9986 Regional: Enhancing Differentiated Approaches in
Context-Sensitive Situations

Main Objective: estimating an enhanced CPA indicator of

through EO/OSINT-based
country level indicators in Al model, to dllocate adequate financial resources.
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

5. USERS ENGAGEMENT THROUGH AGILE ITERATIONS

In order to ensure a responsive, iterative and impact-driven implementation, an agile development approach is adopted under the GDA activities: three
6-month sequential iteration cycles, where users represent the key drivers for any implementation and success.

3. Use Cases %gnDh :S?Cf
(UC) Design 4. Develop g 4. Develop
m m
Cycle 1 Cycle 2

6. Test and

1. Users

1. Users
requirements

Monitoring and evaluation of ESA-GDA-Fragility activities and results Space

6. Test and

validation

requirements validation

Caribou

Requjremen’fs Use Cases design: Validate and En!’](]n.cemen.’[ Validate and |
collection: online ST e TSRS enhance: from users’ application: offline enhance: from users
and offline tools. feedback to Cycle 2 contributes feedback to Cycle 3

: Results Resulfs
Requirements Release Cycle 1 TR M Release Cycle 2 dissemination
refinement and Use baseline prototypes enhanced prototypes
case definition and feedback forms and feedback form

A

USER REQUIREMENTS REVIEW MID-TERM REVIEW PROGRESS MEETING 2 FINAL REVIEW

>
e-GEOS - Company General Use - © e-GEOS e = g e O S

AN ASI/ TELESPAZIO COMPANY



ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

6. USE CASE 7 — POPULATION MOVEMENT
6.1 OBJECTIVE AND REQUIREMENTS

IFl & project Asian Development Bank - TA 9986 Regional: Enhancing Differentiated Approaches in Context-Sensitive Situations

In the context of migration flow from North Afghanistan to South Tajikistan, UC7 aims at assessing migration
pressure along the borders and also on existing settlement, as an added value for ADB to beftter drive investments
supporting agriculture, migration, agencies etc. ADB wants to develop capacity among the Tajik authority through

Objective

-|u4.»-|,|g-.\,‘ TA”K' _‘.
"IN 3

A S
Kabul* O Ui

= ol : PRy, : : oY f g &
Areas of interest Afghanistan / Tajikistan.. Uzbekistan B A s SR RS, |
; ' . A ,- E APy - *;‘ i b B By )

Baseline: from 2014 to May 2021
Time window Monitoring: from May 2021 onward. a8 |
Frequency: reporting twice a year (spring/autumn + events based) 5 o a7

<« ~N
Partners involved €-geos5 <2 HENsOLDY) fuanes CGl

AAAAAAAAAAAAAAAAAAAAAAA
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

6. USE CASE 7 — POPULATION MOVEMENT
6.2 METHODOLOGY

The work logic is split info two different type of products:

1. OSINT/intelligence - based
2. EO data - based

Those products have been identified and refined with the stakeholder

PECITIC
Intelligence

Social media
analysis back
INn time

Security country

reports Afghanistan - NEYHONTE

Tajikistan

identification analysis

4

>

" N
Products : . |
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

6. USE CASE 7 — POPULATION MOVEMENT
6.3 PRODUCTS EXAMPLE

Mentions Twitter (pashto, arabic, english)

75000 HENSOLDY)
J JANES J JANES N
Afghanistan - Executive Summary Tajikistan - Executive Summary
it s TN ARSI 250000 Reports and social media
200000 mentions analysis supported the
—— ey 150000 identification of keywords, driving
SEa e 10008 EO-based assessment through
— . o | T both HR and VHR data.
et Crime 0 — l —— — —— — mlE -l — .
‘ "”’““‘“‘“”‘ Risks w0 Individuas 2018 2019 2020 2021 2022 -«
9““" G i m Natural Disasters m Government ® Food Security mSafety m Conflict m Migration e - g e O S
- \' JANES _ = ] Autumn 2016 Spring 2017
IDPs camps
identification and
monitoring through

opftical VHR EO data.

Spring 2018 Autumn 2018

Checkpoint monitoring
through Sentinel-1

B Bashkala il
8 e

o Ire"‘ e 4,
S P ShepKhan'Ban
s o ») 4 = W

N R omay sk .

based heatmayps = '
products. y\ S
%&eﬁe@n@’ ge (Googled

-
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

6. USE CASE 7 — POPULATION MOVEMENT e- geos
6.3 PRODUCTS EXAMPLE I S ——

Cross-broders

UCT - Population movement
Detail map 01 - IDPs monitoring (2014-2022)

Settlement extent changes over the border: the biggest change occurred in Termez (Uzbekistan).
Along the border, changes are smaller and more scattered.

Il 2022-07
Il 2022-04
Il 2022-01
Il 2021-10
Il 2021-07
I 2021-04
B 2021-01 e e O S
B 2020-10 g
. 2020-07 AN AS| / TELESPAZIO COMPANY
B 2020-04
2020-01
2019-10
2019-07
2019-04
2019-01
2018-10
2018-07
2018-04
2018-01
B 2017-10
B 2017-07
Il 2017-04
Il 2017-01 |

» Overview product (geolocation of OSINT
events and relevant areas for EO-based
analysis), 3 detailed products over
temporary camps, checkpoints and
urban areas with macro evidence of
changes (optical VHR EO-based change
detection).

> Statistics over assets involved in the aread
of interest

>
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ESA - Global Development Assistance - Agile EO
information Development - Fragility,

onflict and Security

6. USE CASE 7 — POPULATION MOVEMENT
6.4 FINAL DASHBOARD VISUALIZATION

CGl is developing analytics functionality during the 3@ cycle to enable those data to be exploited by end user.
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

7. USE CASE 8 — COUNTRY PERFORMANCE ASSESSMENT
7.1 OBJECTIVE AND REQUIREMENTS

IFl & project Asian Development Bank - TA 9986 Regional: Enhancing Differentiated Approaches in Context-Sensitive Situations

ADB estimates a biannual Country Performance Assessment (CPA) index at country level, for all the Asian
Development Fund (ADF) eligible countries, assessesing policy and institutional frameworks, coherence of structural
policies, policies and instifutions equity and inclusion, quality of governance, etc. CPA scores are from 0 to é6:
countries with an avg. CPA of 3.2 or below are classified as Fragile Conflict-Affected Countries.

Timor — Leste Kygyz Republic

Objective

First iteratfion: 9 countries (Timor-Leste, Afghanistan, Pakistan, >4 I Aohanistan
, Tajikistan, Uzbekistan, Kyrgyz Republic, Myanmar, PNG, Lao PDR) Of = B g Vyenmar
Areas of inferest . . . . . % < Pakistan -l
Second iteratfion: first 9 above and adding further 3 counfries £ & F’NG
(Cambodia, Buthan, Nepal) o P Tajidstan n ' ao POR
= 4 =—
% - Uzbekistan
O
%)

JYPEl Cambodia & RUthan

HENSOLDT) f JANES = vito

|
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ESA - Global Development Assistance - Agile EO

information Development - Fragility, Conflict and Security

7. USE CASE 8 — COUNTRY PERFORMANCE ASSESSMENT

7.2 METHODOLOGY

As the main constraint refers to the subjectivity of the CPA presently estimated, on which the analysis of the expert economists are based,

UC8 aims at enhancing the CPA through EO/OSINT based indicators (both in the security domain as well as social/traditional media

covering non-subjective aspects and developing an unsupervised Machine Learning (ML) model that fakes in input frends and statistics of

new indicators, grouping countries that according to ML model are similar from in terms of CPA and new indicators.

TASK1 - EO/OSINT Data

COLLECTION

N
' XD pl f- C '3 | ‘o‘.‘s Aﬂ:.: P ."“; ~

I‘ et |

(Opemvcus Mapping Layers
gy
E&M

"'1
: Google
¢ a2

a@ Social and fradifiona

S . Do .
isaster Regisiry

(D
I

Earth Enaine
-

media
.‘»0 0”°
Q‘.—O Sec u‘ﬁ"yf data
%0 0°
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DATA
PROCESSING

&5°

TASK2 - INDICATORS

EXTRACTION

1. TREND INDICATORS
Forest
Cultivated
Urban
Water
Catastrophic Events

2. COVERAGE INDICATORS
Forest
Cultivated
Urban
Water
Catastrophic Events

i
s

TASK3 - Al Inpur DATA

CPA — ADB Report

e, o
L 4
s d =

Statistics Analysis

&

Al Model Setfup,
Training and
Running

Enhanced CPA and
Countries FCAS
cormrrelation
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

7. USE CASE 8 — COUNTRY PERFORMANCE ASSESSMENT
7.3 INDICATORS IDENTIFIED AND WHERE WE ARE

Completed data collection and pre-processing (two iterations) for:

- a total of 107 indicators, EO and non EQO, divided in 3 classes called economy, society and policy
« 12 countries

« 6 years (2017-2022)

Completed data normalization
Completed data rescaling
Currently developing Al model for:
« country ranking

» country clustering

* visual assessment and comparison

Also In the process of preparing selected

geographical data for ingestion in UC8

Legend:

Healthcare (Hensoldt, OSINT)
software tool. E

Girls/Women Education (Hensoldt, OSINT) E Security (Hensoldt, OSINT)

News on politics (GDELT, non EOQ) — cross-validates

News on society (GDELT, non EO)
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

7. USE CASE 8 — COUNTRY PERFORMANCE ASSESSMENT
7.4 PRELIMINARY PRODUCTS AND REQUIREMENTS

G QUALITATIVE INSIGHTS a SELECTION OF MOST RELEVANT INDICATORS

e MATURITY ASSESSMENT AND CLUSTERING

I Example — Built areas in Timor Lesfe, zone around A Example — Feature selection for EO indicators on
Dili, 2017 vs. 2022 (density clustering) = heat&humidity (simulated annealing) Example — Clustering with Web news, sample
IR U : cluster with high volumes on policy with
Vo ~ Number of features: Number of features: Number of features: 12 ) . ]

4 8 predominantly positive senfiment

Consistency: 55.7%  Consistency: 76% Consistency: 85% )
Rank List of features List of features List of features
1 FLDAS_Evap_tavg FLDAS_Evap_tavg FLDAS_Evap_tavg e
2 FLDAS_Qair_f_tavg FLDAS_Qair_f_tavg FLDAS_Qair_f_tavg 1
3 FLDAS_Qle_tavg FLDAS_Qle_tavg FLDAS_Qle_tavg os
4 GLDAS_Qair_f_inst GLDAS_Qair_f_inst GLDAS_Qair_f_inst

0 0
5 FLDAS_Lwnet_tavg FLDAS_Lwnet_tavg @ % 2 o ) o & o
6 FLDAS_Qs_tavg FLDAS_Qs._tavg 05 é}Q &s?& <§$ §°§ &6&\ _gg 08°§ . Aj@ Af\\\ fg _Awbl)é}
S ¢ 5 § ¢ &

7 FLDAS_Rainf f tavg  FLDAS_Rainf f tavg 3 € é,\é < & &f &
8 GLDAS_Qle_tavg GLDAS_Qle_tavg
9 FLDAS_S0ilMoi00_10cm_tavg 18
10 GLDAS_ECanop_tavg 2
11 GLDAS_Lwnet_tavg
12 GLDAS_SoilMoi0_10cm_inst

VISUAL REPRESENTATION

Example — Country Web reputation: positive and negative sentiment on Web news

-
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ESA - Global Development Assistance - Agile EO
information Development - Fragility, Conflict and Security

7. CONCLUSIONS

Use case examples

UC1 - Security/assessment briefings
WB project: P150999 - Cameroon Transport Sector Development Project

Conclusions and overall outcomes

The combined OSINT and EO-based techniques, also within artificial inteligence models revealed to be a high valuable
approach to raise awareness, evaluate impacts and assessing countries performance in fragile and insecure contexts, af
country level. Both OSINT and EO results have been delivered to the IFls end-users of ESA-GDA-Fragility project (i.e. WB,
ADB) in comprehensive reporting, dashboard for data analytics and visualization, other formats according to their request.

Feedback from World Back end-user

Cycle 1: highly safisfied, expectations fully met, ESA-GDA-Fragility, Conflict and Security proposed approach
recommended by some users to be adopted in case further opportunities many come. Approaches developed are in

most of the cases scalable and applicable to other contexts, with similar requirements available. @esa @umomeor

GDA Agile EO Information

. o e . Development (AID) activi
Cycle 2: highly satisfied, expectations fully met, results were useful. on Fragiity, Conflict & Security ~ GDA

Next steps: addressing Cycle 3

ESA-GDA team is presently inferacting with WB and ADB end-users to gather further drivers and better address cycle 3. oy DR v Lo PR
Results dissemination by the end-users to other WB and ADB teams may be interested are ongoing for UC7 and UCS8. ot RS

ESA-Global Development Assistance

(ESA-GDA) programme focuses on the

targeted Agile EO Information Effective characterisation of
Development (GDA-AID) applied to 11 Q dynamics and needs in FCS contexts.

. . .
ttttttttttttttt y sectors. The Fragility,
O I I l I I I U I l I C O I O I I I I I O e rI O Conflict an(d Security programme . :; Enhanced generation of information
angages with artners ‘°,°99e§ " .0 services for p lanning, monitoring
tools in su ng init i i
re reconstructi iviti

Overview video (under publication), brochure and infroductory e-flyer have been realized and available on gda.esa.int. e e e ——
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