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● 2030 Agenda, Article 76:  “We will…exploit the contribution to 

be made by a wide range of data, including Earth observation 

and geo-spatial information, while ensuring national 

ownership in supporting and tracking progress.” 

● EO4SDG: Founded in 2016 to increase the use and strength 
of Earth observations to advance the SDGs.

Leveraging EO and Geospatial Data to Advance the SDGs
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SDG Summit: A Renewed Call to Action

“This year marks the midpoint for achieving the goals and targets of the 2030 

Agenda for Sustainable Development. But the world is falling short of meeting 

most of the goals. Moreover, despite some improvements since 2015, the 

availability and accessibility of quality, timely and reliable data for decision-

making remains a challenge…[The] SDG Summit will launch a new phase of 

accelerated action to deliver the ambitions of the SDGs. Geospatial information 

will play a vital role in filling many of the existing data gaps." 

- Li Junhua, Under-Secretary-General for Economic and Social Affairs (Sept 2023)
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Mentimeter Instructions

Option 1:

● Step 1: Go to menti.com

● Step 2: Type in code 9158 6361
● Answer the question on your screen 

● Press submit! 

Option 2:

● Scan QR code on your smart phone

● Answer the question on your screen 

● Press submit! 
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Mentimeter Question

How are you feeling today?
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Mentimeter Question

How would you rate your understanding of the role of Earth Observation in advancing 

Sustainable Development Goals (SDGs)?

● Novice: I'm here to learn the basics.

● Intermediate: I have some knowledge but want to delve deeper.

● Advanced: I'm well-versed and looking for nuanced insights.

● Expert: I could lead a session on this!
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Topic 1

Win-win Partnerships Building on 
Copernicus Ecosystem and Contributing 
to Sustainable Development Goals

Miguel Angel Exposito Verdejo
Head of Unit for Science, Technology, 

Innovation, Digitalisation at the European 
Commission’s DG for International 

Partnerships



Win-win Partnerships Building on 
Copernicus Ecosystem and Contributing to 

Sustainable Development Goals

#Global Gateway #Team Europe 



The Geopolitical European Commisssion

A stronger Europe in 
the World promoting 

a just, green and 
digital transition

Stronger together 
through sustainable

investments



Global Gateway 300bn €

➢ EU sustainable offer to partner countries to accelerate their fair transitions and to meet infrastructure 
needs

➢Anchored in
➢2030 Agenda for Sustainable Development
➢Paris Agreement

Digital 

Climate 
& Energy

Transport

Health

Education & 
Research

✓ Physical 
Infrastructure

✓Regulatory 
environment

✓Soft skills



Global Gateway and EO programming



The Global Gateway
- principles -

EDUCATIO
N AND 

RESEARC
H

HEALTH TRANSPO
RT

CLIMATE 
& ENERGY

DIGITAL



Triple Transition 
(green / digital / 

society)

OwnershipPartnership





EU Space cooperation

Regional Copernicus Centres in Panama & Chile
EU-Africa Space flagship
Bilateral Copernicus centres, e.g. Philippines
Use of Space data in programmes

IRIS² secure space based connectivity







EU-Africa Space 
cooperation 
flagship and 

support to SDGs



Thank you!

Miguel Angel EXPOSITO VERDEJO (INTPA, HoU acting STI and Digital)

Miguel-Angel.EXPOSITO-VERDEJO@ec.europa.eu

mailto:Miguel-Angel.EXPOSITO-VERDEJO@ec.europa.eu
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Mentimeter Question

In your views, what do you think is the key ingredient for an equal and 

sustainable partnership? 
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SDGs-EYES - Enhanced 

monitoring of SDGs through the 

family of copErnicus Services

07/11/2023 – 16:00 – 18:00

Flash Talk – Room BlueBell Ms. Monica Miguel-Lago

EARSC Senior Project Manager

EARSC – SDGsEYES @ 
GEOWeek2023
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EARSC – SDGsEYES @ GEOWeek2023

Challenges

data 
access 
policies

harmonize 
data 

processing 
methodologies

products 
as good 

practices

analysis
ready
data

discover 
and 

access to 
data

user-
centered
methods 

and 
guidelines

continuity of 
observations 
/ programs

training 
capacity 

development 
budget

insufficient 
solid record 
of successful 
case studies

limited 
capabilities 

to keep 
information 
up-to-date

development, 
strengthening of 

infrastructure 
and algorithms 

for the 
production of 

indicators

robust data ecosystem 
with integration of 

geospatial information, 
statistical data and 

other possible sources 
of information

internal
capacity

disaggregated 
& 

multisectoral 
statistics

What? State of the Art
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EARSC – SDGsEYES @ GEOWeek2023

Opportunities

increasing 
data 

availability 
(spatial 

coverage, 
spectral & 
temporal 

resolution)

community 
to 

collaborate 
and 

coordinate 
data

technological 
progress for 
analysis: big 
data, ML, AI, 
…open data 
cubes

stimulating 
innovation 
with data

resources 
for in-situ 

verification

ability to own 
and use 

geospatial data 
(convert 

geospatial data 
into statistics and 

indicators)

users 
demand

ability to use 
global 

products to 
create 

nationally 
relevant 

indicators

global 
guidance on 

which EO 
products can 
be used and 

for what 
purposes

simplified 
extraction of 
information 

from EO data 
(data 

analytics)

global 
platforms, user 

approach to 
data and 

exploitation of 
the same 

(toolboxes)

cost 
effective 

to monitor 
remote 
areas

multi-
annual 

time 
series

regular & 
repeatable 
observation

What?
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EARSC – SDGsEYES @ GEOWeek2023

Enhancing monitoringHow? SDGs-EYES Support
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EARSC – SDGsEYES @ GEOWeek2023

What SDGs-EYES will bring?

Improve end-users' awareness and skills for effective 
and systematic use of EO

Advancing SDG indicators calculation approaches

Integrated scientific, technological and user 
engagement framework

Trigger a step change in the assessment and monitoring of 
SDG indicators in synergy with (EU Green Deal, EU digital 
strategy)

Stimulating value-added service providers to generate new
tailored and practicable products

better respond to multi-faceted aspects connected to SDGs, 
through integration of existing services and disciplines

Results                                                                                                         Impacts

How?
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EARSC – SDGsEYES @ GEOWeek2023

Holistic view

TECHNOLOGICAL

-Copernicus-based Service to build, access and visualise indicators

-Monitor SDGs targets through an holistic Data Ecosystem (Unified Data Model)

SCIENTIFIC

-Copernicus-driven indicators based on scientific algorithms and rigorous validation

-Overcoming fragmentation and heterogeneity among countries in monitoring SDG 
indicators

-Promoting methodologies through unified technological solutions and user-friendly tools
USER ENGAGEMENT

-Facilitating access to SDGs-EYES outputs

-Stakeholders can incorporate data and tools in their decision-making process

-Increase capability through a scientific and evidence-based approach

How?
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EARSC – SDGsEYES @ GEOWeek2023

Bringing elements

Workflow 
Processing

Data 
Ecosystem

Access & 
Visualization

Technological PlatformSpace

GHG Emissions from Fire
Cosenza (Italy)

Extreme Temperature Risk
Turin (Italy)

Eutrophication and Acidification
North Sea

Forest Cover and Erosion
Romania

Climate Security
Sahel

13_21
13_30

14_50
14_60

15_10
15_50

Cross-
Goal Ind.

(CAMS) ECMWF

(CMEMS) Mercator Ocean

(C3S) ECMWF

(CEMS) : JRC, SATCEN, Frontex

EEA

EEA, JRC
(CEMS) : JRC, SATCEN, Frontex

Portals
EUROSTAT, ESA Copernicus Data Access, ESA TEP’s, European 

Forest Institute, World Bank, FAO, NASA, USGS, NOAA, ..

Authoritative international initiatives, networks & dedicated platforms: GEOSS Portal, NextGEOSS, Sentinel HUB, 
FAOSTAT, Forest Resources Assessment, Global Forest Watch, CIESIN, WorldPop, EMODnet) etc

13_30 Mean near surface 
temperature deviation

13_21 Net Green-house Gas 
emissions from the LULUFC sector

14_50 Global mean seawater 
surface acidity

14_60 Marine waters 
affected by 
eutrophication

15_10 Share of forest 
area

15_50 Estimated soil erosion by 
water

13.1.1
Number of deaths, missing 

persons and directly affected 
persons attributed to disasters 

per 100,000 population

How?
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EARSC – SDGsEYES @ GEOWeek2023

Pilot 2 Extreme temperature risk in Turin

Pilot 1 Fire emissions in Cosenza

Pilot 3 Eutrophication and acidification in the North Sea

Pilot 4 Forest cover and erosion in Romania

Messages:
• Data: What data (Map / Detect)
• Knowledge / Info: How and type of access (Forecast / Analyse / Monitor)
• Wisdom: Why the user needs that information / Type of EO user 

requirements. Which Q is the pilot answering?. Feed challenges from primary 
communities (Assess)

Engaging:
• Institutional arrangements - Governance set up
• Partnership / Co-design
• Dataset & Methodology + Validation approach
• Tools & Platform
• Pilots - Use cases
• Training
• Benefits / Quotation
• …

Pilot 5 Climate security in the Sahel

Engaging communities

Type of communities identified:
-Policy (local regional, national)
-Research / academy
-Commercial 

1 community 
users
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EARSC – SDGsEYES @ GEOWeek2023

Understanding workflow

1) Land degradation (15.3.1) “Proportion of land
that is degraded over total land area”
sub-indicators :
• land cover
• land productivity
• carbon stocks
whose value can be
(i) positive or improving
(ii) negative or declining
(iii) stable or unchanging with respect to the
baseline period 2000-2015

2) Proxy: Workflow for the EUROSAT SDG indicator
15_50 “Estimated soil erosion by water”

3) Dependence of land degradation on soil erosion 
(capacity of soil to absorb CO2, eutrophication, soil 
to water quality  - human health..)

Forest Cover and Erosion, Romania
Estimated soil erosion by water

Erosion Prediction -
Revised Universal Soil 
Loss Equation 

Where we are? How do we get there? Where do we want to Go? 

Liaison & co-design discuss User 
Requirements
• unlock good information on 

the general timing of erosive 
rainfall events

• improve timeliness & 
coverage of dissemination

• dynamic (high-frequency) 
assessment of rain erosivity, 
representing temporal climate 
variability and changes in 
rainfall intensity

How? Example pilot 
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EARSC – SDGsEYES @ GEOWeek2023

Understanding workflow: example “Estimated soil erosion by water”

Erosion Prediction -
Revised Universal Soil 
Loss Equation 

Forest Cover and Erosion, Romania
Estimated soil erosion by water

How?
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EARSC – SDGsEYES @ GEOWeek2023

importance of collaboration with national statistical offices, ministries, mapping agencies and United Nations agencies

scalability and replicability of EO methods for SDGs (relevant data, reproducible and openly shared methodologies)

exchange of good methodological practices (success stories), co-design and facilitation, capacity building for the 
calculation of SDGs / targets and indicators (dissemination and participation)

platforms for managing large volumes of data, massive information processing (exploitation platforms / knowledge-hub 
/ toolbox / and time series analysis / open data cube

leverage what already exists (i.e., EO products, methods and services)

need to structure an information system for SDGs based on earth observation and guidelines to incorporate EO into 
statistical processes

Where do we want to go? Recommendations

SDGs-EYES service will seek to facilitate a shared understanding of how geo-

information can help to support most effectively the achievement of the SDGs
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Mentimeter Question

How do you see the potential of SDG monitoring by upgrading the dataset with satellite-derived 

data?

Select the most relevant:

1. Improving accountability 

2. Resource efficiency

3. Increase policy impact 

4. Collaboration & partnership 

5. Coverage 

6. Continuity 

7. Innovation 

8. Other
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Topic 3

Imagery Deep Learning in 
Support of SDGs

Steve Kopp
Senior Principal Product 
Engineer and Science 

Community Liaison, Esri



A Multi-Stakeholder 

Partnership

FOCUS:



Data Alliance Key Activities

• IGIF Country-level action plans. To 

improve national geospatial information 

management, an essential element of 

national digital infrastructures.

• SDG Data Hubs. To enable monitoring of  

achievement of the SDGs by goal, 

target, and indicator. 



SDG 14.1.1a

• Chlorophyll Hub: https://chlorophyll-esrioceans.hub.arcgis.com/

• 2020 GEO SDG Award [Collaboration category] winner

https://chlorophyll-esrioceans.hub.arcgis.com/


SDG 3.3.3

• ArcGIS Learn Lesson: https://learn.arcgis.com/en/projects/monitor-malaria-epidemics/

• UN SALB Blog: https://salb.un.org/en/news/learning-how-use-mapping-monitoring-malaria-

eradication

https://learn.arcgis.com/en/projects/monitor-malaria-epidemics/
https://salb.un.org/en/news/learning-how-use-mapping-monitoring-malaria-eradication


SDG 11

• ArcGIS Learn Lesson: https://learn.arcgis.com/en/projects/classify-areas-by-degree-of-

urbanization/

• Highlighted here - EO Toolkit for Sustainable Cities and Human Settlements: 

https://eotoolkit.unhabitat.org/

https://learn.arcgis.com/en/projects/classify-areas-by-degree-of-urbanization/
https://eotoolkit.unhabitat.org/


SDG Geospatial Learning Lab

• https://mygisjourney-learngis3.hub.arcgis.com/

1. General introduction to GIS

2. SDG Library of specific workflow education

https://mygisjourney-learngis3.hub.arcgis.com/


Advancing capabilities
———————————

• GeoAI toolbox

• Pretrained models

Accelerating intelligent decision-making

Vector & 

Tabular

Imagery & 

Remote Sensing

GeoAI

Prediction 
Text Classification

Change 

Detection

Time-Series Forecasting

Interactive Object Detection

Object Tracking

Regression

Pixel Classification

Object Detection

Point Cloud Classification

Entity Extraction

AutoML

Simplifying workflows
———————————

• Automated machine learning

• Automated deep learning

• AI Assisted Labelling

Text

timm

GeoAI for SDGs
Unlock the power of AI in GIS

Text

Transformation

Classification

Clustering



G
e

o
A

I 
S

y
s
te

m

Data 

Prep
Data

Access

Data

Labelling
Run Inference 

at SCALE
Deploy 

Models to 

Production

Consume

Models
Model 

Training

Take Action

An end-to-end Geospatial AI System



Conservation

Public Safety

Energy

State & Local

Government

Transportation

Natural Resources

…

Land Cover 

Classification Optical Character 

RecognitionPool Segmentation (SAM)

Oil Spill Detection (SAR)

Address Correction

Optical Character 

Recognition

Human Detection 

(Drone Imagery)

Parking Spot

Detection 

Parking Lot

Detection 

Solar Photovoltaic Park 

Classification (Global)

Transmission 

H-Structures

Tree Point 

Classification

Insulator Defect 

Detection

Agricultural Field Boundary

Oil Spill 

Detection (SAR)

Elephant Detection
Waterbody 

Extraction (USA)

Seabird Detection

Pretrained AI Models
Making AI approachable

Add  
mangr
ove
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Mentimeter Question

In your opinion, how do you think AI has the capability to advance the 

SDG’s? 
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Topic 4

The EO Toolkit: Supporting 

Sustainable Cities and Human 

Settlements 

Michele Melchiorri
Project Officer for the Copernicus 
Global Human Settlement Layer, 

European Commission's Joint 
Research Centre 



The Earth Observations Toolkit for Sustainable Cities and Communities is an 

online knowledge resource 

to enable the use of Earth observations to advance

Sustainable Development Goal 11 and the New Urban Agenda

the web portal hosts use cases, data and tools for SDG 11 applications on housing,

open spaces, urbanization and public transport

EARTH OBSERVATIONS FOR THE

SUSTAINABLE DEVELOPMENT GOALS



51

• An online knowledge resource and portal 

• Aim: To make EO data available to 

stakeholders interested in making cities 

and human settlements more inclusive, 
safe, resilient, and sustainable

• Aids SDG 11 and New Urban Agenda

• Launched in 2021 in collaboration with UN 
Habitat and 4o int’l organizations

https://eotoolkit.unhabitat.org/

Earth Observations Toolkit for Sustainable Cities and Human 

Settlements 



52

Examples of SDG 11-Related Earth Observation Data

& Products

Land Surface Reflectance 

Synthetic Aperture Radar (SAR) 
Data Products

Land Cover/ Land Use 

Vegetation 
Greenness/Phenology

Nighttime Imagery

Air Quality Urban-Rural Continuum

Impervious Surface
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Earth Observations Toolkit for Sustainable Cities and Human 

Settlements 

EO Experts and 
Global Research Networks

+30

+30
Government and city 

representatives

✔Free and open, 

ready-to-use EO 

data sets.

Tools to produce 

indicators, enable 

visualization, and access 
available data.

Documented use 

cases from cities 

and countries.

The web portal hosts use 

cases, data, and tools for 
SDG 11 applications on: 

• Housing

• Open spaces

• Urbanization
• Public transport



A plethora of national definitions of urban 

Where does your city stop?

SDGs require urban-rural disaggregation



Endorsed the methodology for 

delineation of cities and urban and rural 

areas for international and regional 

statistical comparison purposes, as 

presented in the report, while emphasizing 

that the methodology is not intended to 

replace national definitions of urban and 

rural areas, but to complement them;  





Degree of Urbanisation

•It is a people based definition

•Relies on a population grid

•It is applied in a two stage process:

• First grid cells are classified

• Second local units are classified

•It has 3 classes (urban centre, 

urban cluster, rural area) rather than 

2 (urban / rural)



Human Settlement information is essential for policy 
frameworks and crisis management



COPERNICUS GHSL

CONTINUOUS UPDATE –biennial releases

• Production of the 2022, 2024 and 2026 global built-up 

surface layers

Flexible products

• Global built-up surface fraction at 10 m resolution

• Intermediate products (including imagery, training and 

reference data)

• Post-processed products (including reprojected and 

aggregated versions of the built-up layer)

• Greenness (NDVI) in the built-up layer

Quality controlled and validated

Melchiorri, M., & Kemper, T. (2023, May). Establishing an operational and continuous 

monitoring of global built-up surfaces with the Copernicus Global Human Settlement Layer. In 

2023 Joint Urban Remote Sensing Event (JURSE) (pp. 1-4). IEEE.

https://doi.org/10.1109/JURSE57346.2023.10144201

https://doi.org/10.1109/JURSE57346.2023.10144201


STAY CONNECTED
EVENTS, ONLINE, and MAP VIEWERS

@CopernicusEMS

emergency.copernicus.eu

activations.emergency.copernicus.eu

More Information on the 

Global Human Settlement Layer:

ghsl.jrc.ec.europa.eu
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Mentimeter Question

Geospatial data for human settlements are widely used. In which of these fields would you 

use them or would you benefit the most from their use:

a. SDG 9: Industry, Innovation, and Infrastructure: for the planning and development of 

infrastructure, especially in rapidly growing urban areas

b. SDG 6: Clean Water and Sanitation: By monitoring urban expansion and population 

growth, support the planning and management of water and sanitation services in urban 

areas

c. SDG 13: Climate Action: to assess the impact of urbanization on greenhouse gas 

emissions and climate vulnerabilities

d. SDG 11: Sustainable and Resilient human settlement: to monitor changes in land use 

changes
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Topic 5

Advancing SDGs from an 
Urban Safety Perspective

Yuzhou LIU
Research Fellow at Shenzhen Institute of 

Urban Public Safety (SIUPS) 



INITIATIVE



MISSION & VISSION

Urban Safety Development

Citizen’s Trust to the City

Sustainable City

The unconventional rapid 
development of mega cities brings 
more challenges to the methods, 
technologies, responses strategies 
and intelligent management of 
urban safety development in the 
new era.

Only by ensuring urban safety can 
we establish public trust in the city 
and the government. 

In this way, the prosperity in many 
fields can be promoted during 
sustainable development of the 
city, including economic, culture, 
and society. 



OUR ATTEMPS

Air-borne Monitoring:
Aircraft & UAV

Space-borne Monitoring:
Satellite Remote Sensing & China’s Beidou

Construction Transportation Fire Control Water Utilities
Market 

Surveillance
……Emergency

Ground-based Monitoring:
IoT & Non-contact tech.

• wide-range
• all-time
• all-weather
• sensing-

enhancement

• intelligent 
inspection

• self-adaptive
• self-evolution
• self-decision

• multiple identification by single sensing • multifield coverage



OUR ATTEMPS

雷达

A

B

1R

2R

d

2 2

4
R





 =

1 1

4
R





 = Radar

• phase
• amplitude 

optical sensor
• spectrum
• texture 

LiDAR
• height

Multi-source data and info. integration Multi-scale mixed-scenario applications

Beidou
• position
• deformation
• time 

oil facility land reclamation area

high-rise bldg. area



OUR ATTEMPS

PhotovoltaicCurtain wall

BIM Model 
+

Database
High Resolution 

Visible Light Camera
Infrared 
Camera

Spectral
Camera

Multi-source Data Fusion

Finite Element 
Analysis

Laboratory
Experiment

Digital Twin

Damage Detection  

Information Update

Risk

Prediction

External

Internal

Accurate Evaluation



Tunnelling works

Sea-crossing tunnel

Hazardous chemicalsRisk of urban public safety

Confined Space Production safety

Fire protection for high-rise bldgs Electric fire protection

Forest fire prevention

Forest fire prevention

Safety of slopes

Construction works Existing buildings

Urban lifeline

production safety disaster reduction major project

OUR ATTEMPS



EXAMPLES



EXAMPLES



https://www.szsti.org

CONTACT US: szsti@szsti.org

LIU Yuzhou (liuyz@szsti.org; yuzhouliu@link.cuhk.edu.hk )
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Mentimeter Question

EO data and technologies have long been applied to surface processes inversion. 
Whereas systematic solutions for urban safety are still rare. What do you think is the 
main difficulty when using EO to solve problems of urban safety management?



6-10 NOVEMBER

#TheEarthTalks

CAPE TOWN, SOUTH AFRICA
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Mentimeter Questions during Roundtable

As we navigate the second phase toward the 2030 Agenda, what, in your view, is the 

most crucial action GEO should take to help achieve the Sustainable Development 

Goals?


