Digitalisation for the
Green Deal

Webinar 4 — Digitalisation as an enabler for the Green Deal

March 3, 2021




Key messages from webinar #3

Duality of digitalisation: environmental risks and sustainability opportunities
Digitalisation can support a transition to clean energy
Digitalisation is promoting circular economy across 3 main axes

Key components & technologies for Sustainable Digital Infrastructure
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lcebreaker

Digitalisation: are you an optimist or a pessimist?
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Agenda for webinar #4

* Tech for environmental monitoring

 Digital technologies to promote environmental transboundary cooperation,
sustainable behaviours and practice

« Earth Observation / Copernicus
« Case study: application of Copernicus in the EC Delegation in the Philippines
« Case study: application of Copernicus in the EC Delegation in Costa Rica

« Group Discussion




Environmental monitoring




Environmental monitoring

 Digital technologies are a critical enabler for attaining the sustainability goals
of the Green deal in many different sectors.

Digitalisation presents new opportunities for:
 Distance monitoring of air and water pollution

« Monitoring and optimising how energy and natural resources are used
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Different strategies to support environmental
monitoring

 Different technologies
* In-situ sensors
 Remote sensing (e.g. satellite-based indexes)

» Big Data techniques (byproduct of data as a proxy)

« Opportunities to engage citizens for active citizen science
supporting Green Deal goals




AIr pollution monitoring

 Launched in 2017 in response to a lack of data on air quality in African cities,
sensors.AFRICA uses locally assembled sensors to measure and record air
pollutants.

« Data are provided to journalists who can back up their coverage of
related health and environmental concerns.

« Data has been used by local news outlets to report on pollution levels, and
community activists have used it to advocate for cleaner air.
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AIr pollution monitoring

* sensors.AFRICA is a project
of Code for Africa & International
Center for Journalists (ICFJ).

» Code for Africa’s team of
technologists have assembled and
deployed the sensors in various
locations, Nairobi, Kisumu, Lagos,
Kampala, Dar es Salaam, Durban
and Johannesburg.




AIr pollution monitoring

« Sensors showed that pollution
levels in the neighborhood were
consistently higher than daily
average levels recommended by
the WHO &

» Residents partnered with a popular I
local blogger to launch an intensive ’
campaign on social media Project’s Air Quality Map
#StopEndmorPollution
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Using Big Data as a proxy

 In Sao Paulo, Brazil, air pollution levels can be predicted with 24 to 48 hours
In advance

« What do you think the data source may be?




Using Big Data as a proxy

In Sao Paulo, Brazil, air pollution levels can be predicted with 24 to 48 hours In
advance

Telefdnica provides anonymised mobile data, algorithms and tools

Data: weather, traffic and pollution sensors, to monitor and predict pollution levels
over the entire city.

Municipalities of S&o Paulo integrate them into their traffic and pollution
management processes

» Taking preventative steps if nitrogen dioxide (NO2) emissions could endanger human health
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Commission




Using Big Data as a proxy

« Aggregated GPS tracking of vehicles can be used as a proxy of traffic-related
air pollution emissions

* Maps of NO2
concentrations (ppb)
. N .
for routine workdays : * ‘
Chen et al. (2016)
European

Commission



Water pollution monitoring

« High-resolution, smart water-monitoring

equipment needed to measure the flow i
and quality of natural water sources Is T .I c
often expensive and prone to e

vandalism and theft

Data Transmitted in
Near Real Time via GSM
Based loT Node

« Researchers from the University of

Cape Town, South Africa, developed a et «-»
smart low-cost remote-monitoring
flow sensor to measure the flow of System used to monitor the Stiebeuel River catchment

surface water.
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Water pollution monitoring

» Applications like mWater allow :
. . . — (@)
Integrating different datasets to o
validate data collection performed BV
by different actors and multiply the o e
_ ' s @ 0 @O @y domes it
benefits of local data collection e .;;‘::g@ . g
I .08 o -~
Ccampaigns W ‘P: s Rl T L
p e 2=
N AR S
S / e —
Y e ; ) Bty
O Y . b
mWater
www.mWater.Co

Twitter: @mWaterCo
Facebook: mWaterCo
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Digital technologies to promote
environmental transboundary
cooperation




Environmental Cooperation

Environment as a driver of conflict

» Cross-border water & grazing rights: Senegal vs Mauritania, Central African Republic vs Chad, Ethiopia
vs Kenya vs Uganda

» Land distribution & soil erosion: Chiapas, Mexico

» Access to water (Near East)

Environment as a source of cooperation
« 1950-2000: 1228 cooperative events vs 507 conflict episodes in water management.

» Technical cooperation on water: EXACT-ME (Jordan, Israel, Palestine)

European
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 “Peace Parks”




How can Digitalisation help?

Monitor the state of natural resources (e.g. water), including quality and
use, for conflict prevention

Collaboration and networking for conflict resolution

3. Support to policy making towards a sustainable use of natural resources &
post-conflict recovery
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How can Digitalisation help?

Monitor the state of natural resources (e.g. water), including quality and
use, for conflict prevention

Collaboration and networking for conflict resolution

3. Support to policy making towards a sustainable use of natural resources &
post-conflict recovery
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Case study #1
EXACT-ME

Low collaboration among Water Authorities
of Israel, Palestine, and Jordan

Pitch: climate change requires data to allow
precise downscaling, hence cooperation is
of mutual interest; digital technology is an
enabler of better data

Bilateral and Joint meetings identified pain
points for each Water Authority,
opportunities they were interested in

Project proposal was agreed and signed by
all parties

Feasibility study

Information and Communication
Technologies to Support Climate Change
Adaptation in the Water Sector in
Countries Member Of EXACT

Workgroup:

Prof Stefano Bocehi stefano bocchi@unimiit
dr Andrea Porro andrea coro@uniniit

dr Simone Sala simone sala@unini il
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Case study #2
Al Assi river basin, Lebanon

Preliminary
assessment of ICT

» Climate Change makes traditional

acquisition

« Make agreements climate-proof Elaboration of an
integrated DSS tool

resources I

schemes to allocate access to water m— |
; Identification & I

obsolete (both at domestic and mapping of entities [l
international level) i warer e
Equipment I

« Need to re-assess resources available placement for data i

|

|

|

|

\

-> Digital tools are essential -

Strenghten the sustainable
management of water resources
in the Orontes river basin
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Mobilizing communities for a greener planet
through digitalisation

Key functions
« Educate and influence people

Increase citizens’ awareness about environmental issues

Enable citizens’ sustainable consumption choices

» Sharing information about the products’ environmental footprint

Engage citizens to become co-creators of knowledge and evidence that decision-
makers, businesses, investors and other citizens can use.

Put pressure on the market to demand green(er) solutions

European
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Mobilizing communities for a greener planet
through digitalisation

Caveat
 Citizens need to have access to digital tools

 Citizens need to have access to the needed skills to make use of digital tools

... Otherwise, they become invisible.




Mobilizing communities
for a greener planet

AN s iy

Risks

* Not all digital tools are in line with
the EU’s approach to digitalisation.

« China’s social credit-score is an
example of how people could be :
monitored, rewarded and punished
based on their behaviour

Sunynsuuewsialag |

CHINA'S SOCIAL
CREDIT SYSTEM

WHAT’S THE AIM?

The system intends to monitor. rate
and regulate the finandal. social,
moral and, possibly. poftical behav:
ior of China's Gitizens - and also the
countey's comps 2 sy

of punishment
stated am I5 1o
trustworthy  with

The

Gaining points /¢ A REWARDS AND PUNISHMENTS

Losi i c scores get to
enjoy special ‘privileges” while
those with low scores ultimately
risk getting treated as second-class

Bl A maximum of 1,300 cime
points can be reached.

3 Traffic offenses. such as
Engaging in charity work drunk driving or jaywalking

HIGH SCORES
CANLEAD TO

* Priority for school
Tlegally” protesting admissions and employment
against the authorities

a— Easler access tocashloans
and consumer credit,

Deposit-free bicydle

The Chinese government cos
the systeman important tool tosteer
China's economy and to govern
sociaty. There is still much specula
tion about how the final System will
actually function. Details in this
chart are based on pilot schemes and
plausible expert expectations.

and car hire

family members

= Freeam

facilities.
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HOW DOES IT WORK?

Eachcitize a

ial credit score that wil increase
crease depending on whether
subject’s  social jor
acceptable.

d 10 draw on

The system is expect
huge nts of data about each
and every individual, gathered from
taditional  sources - such a5
financial, criminal and government
records and existing data from
ragistry offices or school officials
along with digital sources. The latter
inclide data collected on  the
h

onsocial media

Moreover. the system could also rely.
on information obtained through
videa surveitance systems with help

fromfacial recognition technology.

ing Denial of licenses, permits.

and access tosome social
services.
ey
Exclusion from booking flights
or high-speed train tickets.
” Spreading rumors on the

Intemet
-y Lessaccess
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- Restricted access
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\ i
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J

Having a good financial
credit history

Public shaming: exposure
either online or on TV screens
in public spaces of the names.
photos and ID numbers of
Paricipating in anything blacklisted citizens: phone

deemed to be acult dial tones mandated by
authorities that inform people

that they are calling &

| S

Cheating in online games
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Enable sustainable choices
My Little Plastic Footprint

My Little
Plastic Footprint

9:41 ol T -

My plastic diet

Christmas challenge

is here!

plastic 00 RS

Cosmetic
products

My Little Plastic Footprint is an app that helps you reduce your > '

plastic consumption by going on a plastic diet. Reduce your plastic ”

usage and choose sustainable alternatives. Download it today! -
Plastic bags Plastic spoon

@ APP STORE P> PLAY STORE

Food packaging

DOWNLOAD ~  FEATURES CONTACT

Link: https://mylittleplasticfootprint.org/
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Earth Observation
Copernicus




Copernicus Space Component (ESA)

Procurement

Launch and operation of the
Sentinel satellites

Operation of the ground segment

Distribution of Sentinels and
contributing missions’ data

European
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Copernicus Services

Security

Emergency

Atmosphere Marine Climate Change

e Process and analyse the data
e Integrate it with other sources

e Offer Geo Information Systems

European
Commission




In situ component (EEA)

- Provision and calibration of
data from ground sensors

- Support the production of
Copernicus products

European
Commission




Overview of Earth Observation

Terminology and roles for Earth Observation intermediate users and end users

EE R EEA S BN RSN B AR E R SN ESE R R B IR BRI EE EEE EE A BEA B ESE BN B BEAEEA I A R B EE BN EE AR R SRR R IS RS B R B B BN B E A B RS SN AN A N R B R N B B R N N EE B B A BN RS SN RSN R R EAEE

In-gitu sensors / Meteorological data f Topographic data
/! Non-geospatial sources

Governmental users / Commercial users |

|
‘ * :......
Upstream and midstream " Downstream: Intermediate users ' il S;‘.ﬁ;:;numty: =nd m
: MIraSIruciurng manage

+ Pre-processing + Input EO-based

+ Analysis products in their

Disasters monitoring
« Value Added Services business

+ Display + Tailored needs agement of natural resource:
Renewable energies

« Satellite data

Y
<

“EQ experts"” “Non-EO experts”

v
E R R RN R R N NN N S S SO0 B R O R R R B BN B B N NN RN RS RIS RS EE R Emn men nmn
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Data access

Satellite data
Satellite distribution hubs
Sentinels
Contributing missions
Access to archives

Services: data and information
Added value products
Models
Archives, Near Real Time and Forecast products

European
Commission




Earth Observation Browser

< @ EO Browser € ENGUSH v | ogin

Q Discover & Visualize + Compare X Pins
elva Candida

o 9w < “ 2 N L e

Monastero

True color
Based on bands 4,3,2

NDVI

Based on combination of bands (B8 - B4)/(B8 + B4) Vatican Citv

False color (urban)
Based on bands 12,11,4

Moisture index
Based on combination of bands (B8A - B11)/(B8A + B11)

SWIR
Based on bands 12,8A 4

NDWI
Based on combination of bands (B3 - B8)/(B3 + B8)

sign up for all features

Powered by Sentinel Hub with contributions by ESA - : ; o & : o » : Y
v3.0.82 ! g S \ s 2 : e
About E { tda ‘ S f Lat: 41.8662, Lng: 12.5124
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Learn everything about the Copernicus

Programme

What is the Copernicus MOOC?

The Copernicus MOOC (Massive Open Online Course) is an online training
aimed at enabling anyone to understand how to use Earth Observation data in

order to address societal challenges and generate business opportunities.

Participants will learn how Copernicus data can be used for evidence-based
public policy, as well as to develop new products and services, open up new
markets, improve quality of life, and make the most of limited resources in a
sustainable way.

/<&

= The 2nd edition of the Copernicus MO.. ©

(opern
N A

~»

Watch later Share

Looking at our planet

itis Europe’'s Eytah Earth...
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Copernicus for startups

( OPEIMICUS

masters

( OpPErmICUs

hackathens

OPErmICUS

accelerator

OPEN CALL

a Gpernicus \

‘accelerator

_/

< opernicus*

incubation

programme

N
Other /
Accelerators

& Incubators

N\
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Food Security in West-Africa

Where: Niger River basin
Institutions: National Hydrology Department

Seasonal forecast data (CDS) and River
discharge station data

Hydrological model

Final product: forecast river discharge for the
rainy season

Support the decision of dam managers to
better plan dam operations), farmers (to better
plan their activities during the rainy season),
and society (on the potential risks of floods).

Inter-anncal (1993-2013) seasonal Temperature ECMWF System 5 Inter-annual (1993-2013) seasonal Precipitation ECMWF System 5

c 8 g 8 8§ ¥ &

Figure 6: Seasonal average Figure 3: Seasonal average
(1993-2013) temperature (°C) (1993-2013) precipitation
from ECMWF system 5 data (mm) from ECMWF system 5
data (mm)

Source: https://climate.copernicus.eu/food-security-
west-africa

Minoungou et al. Using seasonal forecast information to
strengthen resilience and improve food security in West
Africa

European
Commission



https://climate.copernicus.eu/food-security-west-africa

Flooding monitoring

e Where: Zambezia, Mozambique

Tropical storm made landfall causing heavy
flooding. Reports indicate that 277 mm of rain
in 24 hours while large waves crashed over the
sea defences.

Approximately 120,000 people have been
displaced, 2 deaths and 90 houses were
damaged.

EMS Rapid Mapping - Delineation

monitoring maps showing the extent of the
flooding

The flood delineation map of Beira NE shows 2,496.2 ha (24.96
km2) of the area were affected at the time of satellite imagery
acquisition

(Copernicus EMS © 2019 EU, [EMSR339] Beira NE: Delineation
Map)

Source:

https://emergency.copernicus.eu/mapping/ems/copernicus-ems-
monitors-flooding-mozambique

European
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Natural Resources Management

e Where: Northern part of Morocco and
Andalusia in Spain

« Copernicus Land Cover 100 m was used to
map the ecosystems types following the
EUNIS classification.

« Copernicus land cover data has been used to
classify and map the types of ecosystems

their services and evaluate the conservation
status.

e Sustainable use of forests, other terrestrial
ecosystems and biodiversity

. & d
&mo.uyt Credits: © OpenStreetMap (and)

Data sources:

© Spanish section (Andalusia) section: Ecosystem types of Europe based on EUNIS habitats from European Environmental Agency;

© Moroccan section: Land Cover map at 100 m resolution V1 from Copernicus Global Land Services (cros: swalkmit land use - EUNIS habitats);
© Marine section: EUSeaMap 2016 from EMODNET;

Ecosystem Typology based on Habits EUNIS types, level 1 and level
2

Source: IOC/UNESCO. 2019. “Analysis of Transboundary Water
Ecosystems and Green and Blue Infrastructures: Intercontinental
Biosphere Reserve of the Mediterranean: Andalusia.” Paris.
https://unesdoc.unesco.org/ark:/48223/pf0000367239.locale=en.
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Renewable energies

« Where: Burkina Faso ../ Atlas of the Human Planet

Copernicus land cover data was Pog ot 4 2020

used to map the urban and rural /- Opengeoinformation for research,policy, and action
settlements, used for the ey 19
distribution of the population

Key input for the identification of
the Least Cost Electricity Option
In Burkina Faso.

European
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Monitoring of infrastructure stability

VELOCITY [mm/year]

SUBSIDENCE DETECTED NEAR LAKE ILOPANGO (EL SALVADOR) European
Subsidence of up to -2 centimetres per year is shown in red color, stable points in green — Commission




Earthquakes

* Terrain deformation analysis (pre and post event)

Focus ==

European
Commission




Application of Copernicus In
the EC Delegation In the
Philippines

Giovanni SERRITELLA, EEAS-MANILA

.




Application of Copernicus In
the EC Delegation in Costa
Rica

Joselyn VARGAS-MAYORGA, EEAS-SAN JOSE

.




Course evaluation



Wrap Up

The climate and environmental urgency have been largely recognized by the
International and European policy agenda.

 International action: SDGs and related environmental agreements, Paris Agreement, Sendai
Framework on Disaster Risk Reduction, the EU Green Deal

Deep Dive on Digitalisation (tools, actors, opportunities, threats, divides)

Digitalisation can support the Green Deal

» Duality of Tech / Environment

IF policies are in place, digital can support clean energy, circular economy;
Sustainable Digital Infrastructure, environmental monitoring, environmental
transboundary cooperation, sustainable behaviours and practice

Earth Observation / Copernicus

European
Commission




Follow up: Key Leads

Team Lead, Digitalisation in F5

« Mr. Andrea LEONE Andrea.LEONE@ec.europa.eu

Focal point in F5 for green and digital:

 Ms. Milena PIROLLI Milena.PIROLLI@ec.europa.eu
Focal points for the D4D Hub:

« Barbara BARONE Barbara.BARONE@ec.europa.eu

» Georgiana MACOVEI Georgiana.MACOVEI@ec.europa.eu

Capacity4Dev: https://europa.eu/capacity4dev/digitalisation-4-development

European
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