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‘ ' The Consortium
. . » 19 partners
EIffEl e 8 countries
* 9 Uni/RIl, 5 SME, 5 Stakeholders

FOR CLIMATE CHANGE

ID Name Short Name Country Type

1 INSTITUTE OF COMMUNICATION AND COMPUTER SYSTEMS ICCS GREECE University/Research Institute
2 NATIONAL OBSERVATORY OF ATHENS NOA GREECE University/Research Institute
3 PRODEVELOP SL PRO SPAIN Innovation SME

4  POLYTECHNIC UNIVERSITY OF VALENCIA UPVv SPAIN University/Research Institute
5 DRAXIS ENVIRONMENTAL SA DRAXIS GREECE Innovation SME

6 STICHTING IHE DELFT INSTITUTE FOR WATER EDUCATION IHE NETHERLANDS University/Research Institute
7 OPEN UNIVERSITY OF THE NETHERLANDS OUNL NETHERLANDS University/Research Institute
8 NOORD-BRABANT PROVINCE NOORD-BRABANT NETHERLANDS Stakeholder/Public Authority
9 LIBRA MLILTD LIBRA UNITED KINGDOM Innovation SME

10 INTERBALKAN ENVIRONMENT CENTER IBEC GREECE University/Research Institute
11 PORT AUTHORITY OF THE BALEARIC ISLANDS BPA SPAIN Stakeholder/Public Authority
12 AUTONOMOUS UNIVERSITY OF BARCELONA UAB SPAIN University/Research Institute
13 REGIONAL GOVERNMENT OF ATTICA ATTICA GREECE Stakeholder/Public Authority
14 NATIONAL PAYING AGENCY UNDER THE MINISTRY OF AGRICULTURE NPA LITHUANIA Stakeholder/Public Authority
15 SWISS RESEARCH INSTITUTES FOR HIGH ALTITUDE CLIMATE AND MEDICINE IN DAVOS PMOD WRC SWITZERLAND University/Research Institute
16 EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS ECMWEF UNITED KINGDOM University/Research Institute
17 FINNISH ENVIRONMENT INSTITUTE SYKE FINLAND University/Research Institute
18 RISA SICHERHEITSANALYSEN GMBH RISA GERMANY Innovation SME

19 EDGE IN EARTH OBSERVATION SCIENCES EDGE GREECE Innovation SME
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® GROUP ON

Eiffel GEO, GEOSS EARTH OBSERVATIONS

GEOSS APPLICATIONS

FOR CLIMATE CHANGE and |tS Work Programme

e GEO s an intergovernmental GEO 2020_2022 WP

partnership of 113 national
governments, 135 Participating
Organizations, 16 Associates and 9 GEO
Observers that envisions a future GEO GEO

where decisions and actions for the TR [ Community
benefit of humankind are informed gSnip ALEMIRY Activities
by coordinated, comprehensive and

sustained Earth observations Regional GEOs GEO Foundational Tasks

GEO Engagement Priorities GEOSS Data, Information GEOSS Infrastructure J
Coordination and Knowledge Resources Development
GEO Work Programme
GEO Secretariat Operatlons
REVEALING THE RC Support

BU".DING CLIMATE WIIAIYU L AWML IAIIWIY SR VTN IWIY AL RIS iwvivg
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‘ ' Alignment with GEQ’s Engagement Priorities (EP)

ﬁ_- l. 1tEP  UN 2030 Agenda for Sustainable
E| e Development

GEOS55 APPLICATIONS
FOR CLIMATE CHANGE

Sustainable
Development @&)

Y
N
NS

SUSTAINABLE
DEVELOPMENT

GOALS

All pilots provide elements for achieving
different SDG Targets PARIS2015

COP21-CMP11

4=

2" EP The Paris Climate Agreement

%O GROUPON

Through the exploitation of these value Py
= EARTH OBSERVATIONS

adding tools in 5 distinct CC-oriented and
innovative pilots

Climate Action Urban Resilience

3 EP  Sendai Framework for Disaster
Risk Reduction

Through P5 by supporting disaster
resilience (droughts and forest fires)

4th EP  Resilient Cities & Human E— —
SENDAI FRAMEWORK

Sett I e m e nts FOR DISASTER RISK REDUCTION 2015-2030

Disaster Risk
Reduction
P4 traverses the urban resilience domain
under development
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GKH

Extracts meaningful
iInformation from

and enrich GEOSS
metadata

Augments the
spatiotemporal
resolution of
available GEOSS

data

REVEALING THE ROLE OF
BUILDING CLIMATE CHANGE At

Showcases the
seminal role of
GEOSS as the
default portal,
contributing to

Aligned with
results-oriented

and user-driven
GEQOSS

Improves the
usability of the
current data search
tool; enables
composite searches

Exploit the
untapped

potential GEOSS
datasets
(including SE)

AULT DIGITAL POR
9N & MITIGATION APPLICAT®

Contribution
and
Impact
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‘ ' Concept
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GEOSS APPLICATIONS
FOR CLIMATE CHANGE

7
3%
%

Other sources, 22

i.e. journals, 73 g

Wikipedia, poli Metadata EIFFEL Data augmentation tools

briefs, bsgrappe? Augmentation

websites

Co-design | Decision makers & stakeholders
i saisicrnd E approa%h monitoring & implementing PA
EIFFEL lisati i in local, regional, national,
s Visualisation Engine
Data exploration ) pan-European scales;
tools Leading 5 EIFFEL pilots

Explainable
Al component
tailored to
EIFFEL pilots
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Pilot 4 on Sustainable Urban Development:

Impact of urban GHG mitigation scenarios in buildings
energy efficiency, photovoltaic penetration and adoption
of emobility in the Attica region. Local to regional scale
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" Pilot in a nutshell

Eiffel

GEOS55 APPLICATIONS
FOR CLIMATE CHANGE

By Tango7174 - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=15746105 Athens, the Greek capital, hosts a population

P Ui R @ of ~4million and ~40% GDP
e, Ao e A Rl "*3 Development of a Decision Support
“““““ AP L B Sy - & % Application (DSA) to enable inspection of GHG
‘‘‘‘‘‘ o e ~ == mitigation scenarios, in three urban-critical
= qupe - NN R sectors:

== Building energy efficiency,

w * photovoltaic penetration in urban

“ | environments, vehicle fleet

“ emissions + intra-urban Air Quality
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' Building the CC applications (T5.4 M10-M30): )
® Building energy efficiency 76

GEOS55 APPLICATIONS

Elffel- Bu||d|ng emissions - --------------------------------- %

From a [ e N&haracter

S L account for 28% of BUILDING (i BUILDINGS STOCK (e e 1"
global carbon : \Sess (2
emissions. EU 50 R e

buildings use ~42% of
the total energy and
they are responsible
for ~30% of the total
CO, emissions.
National Plan for
Energy and Climate .

targets by 2030: ;‘;%,:M =1 — 5|
improve energy Residential "
efficiency of buildings |

e s Eos e B = i sav 7‘,_‘,;",

L ; Adaptation CO, Emissions
" . ‘ i L Factors

L SFH -0

chmaﬂealculated) 7 :

formore reél/istic‘estimatesof Sy :

Actual Energy Use - |ND|CA"VMW§ 3

i " e.g: EUI, Emission#[//}/{//mmewa_b s
Decision Making

20

¥
F

TS Calculated Energy Use

Buildings‘-—

by 38% > U-values (Size, Age, Location) - | -~ kWh/m?2
y 38% T paaues »
ICIencies  IEnergy Renovations: NEW J-values) — CO, kg/m
> Energy carriers| g cioncie8¥Energy carriers, —— Fuels, RES

Renewables

REVEALING THE ROLE OF GEOSS AS THE DEFAULT DIGITAL PORTAL FOR
BUILDING CLIMATE CHANGE ADAPTATION & MITIGATION APPLICATIONS

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No 101003518



http://www.noa.gr/
http://www.noa.gr/
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GEOS55 APPLICATIONS
FOR CLIMATE CHANGE

Building the CC applications (T5.4 M10-M30): )
Building energy efficiency 8,

EO, GEOSS and
socio-economic data
will enable a novel
workflow for a
creation of an
enhanced Building
Stock Model (BSM)

Google Earth imagery
-».“-‘."4 ’7 i A’:\;" ‘a’ ;‘2

e, s ; : 3y 2
{" /‘(tf < : ‘ y 3 ‘ y on # ‘dj}

Copernicus Urban Atlas

R

\ Copernicus Building Heigy

REVEALING THE ROLE OF GEOSS AS THE DEFAULT DIGITAL PORTAL FOR
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> | Footprint of buildings and their main geometric features
National statistical data

EO driven mapping of building stock to specific building
typologies (TABULA Hellenic building typology).

\ 4

Scenario based calculation of GHG emissions reduction
Very High Resolution Thermal envelope evaluation
evaluation of footprint via Sentinel-3 TIR

The vision is a systematic process for

assessing energy savings and emissions
abatement

This project has received funding from the European Union’s Horizon 2020
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©7  Building the CC applications (T5.4 M10-M30): pmod " wre
® Photovoltaic penetration in urban areas

E | ffel. Solar energy is the most

GEOSS APPLICATIONS LA ] e 200 FOOtprint of bU|Id|ngS and their main geometric features
FOR CLIMATE CHANGE abundant renewable =

source especially in

yul o N e Greek Land Registry
Greece. The revised

renewable energy
directive 2018/2001/EU

Potential areas for PV penetration

establishes a new target
for 2030 of 32%, with a
clause for a possible

Inclination and
orientation aspects and
shadowing effects

upwards revision by
2023. National Plan for

Solar energy availability at building/neighborhood level

Energy and Climate

targets by 2030: _

. . SENSE System — Solar Energy forecasting/management.

increase in renewables Combines Al, radiative transfer models and HPC with

penetration to >35% by Copernicus CAMS solar and aerosol products to derive the
energy potential (GEO-CRADLE, e-shape, SMURBS, TRLS,

2030 (now 18%) Output: Historical Data, Nowcasting, Forecasting).
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' Building the CC applications (T5.4 M10-M30): pmod " wr
® Photovoltaic penetration in urban areas Ca
. S -

L
2
% R &

‘t.,/

GEOS55 APPLICATIONS

EI l l el‘ Interactive solar R " || Footprint of buildings and their main geometric features
FOR CLIMATE CHANGE database of: a) solar X

availability for a choice
of PV orientations,

Greek Land Registry

700

available surface areas
and PV materials b) a

Potential areas for PV penetration

4500

building scale database
for providing energy
potential of a specific

Inclination and
orientation aspects and
shadowing effects

1400

area.

This will enable the ' Solar energy availability at bundlng/nelghborhood level

estimation of GHG
abatement equivalent.

SENSE System — Solar Energy forecasting/management.
Combines Al, radiative transfer models and HPC with
Copernicus CAMS solar and aerosol products to derive the
energy potential (GEO-CRADLE, e-shape, SMURBS, TRLS,
Output: Historical Data, Nowcasting, Forecasting).
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Eiffel

GEOS55 APPLICATIONS
FOR CLIMATE CHANGE

Building the CC applications (T5.4 M10-M30): Urban o
transport emissions and electromobility penetration © |55

Urban transport causes
23% of CO2 emissions
from transport. The
Whitepaper on Transport
calls for halving
‘conventionally fueled’
cars by 2030. National
Plan for Energy and
Climate targets by 2030:
transition of fleets to
electric cars 30% share

copert

COPERT is the EU standard vehicle emissions
calculator. It uses vehicle population, mileage,
speed and other data such as ambient temperature
and calculates emissions and energy consumption
for a specific country or region.

REVEALING THE ROLE OF GEOSS AS THE DEFAULT DIGITAL PORTAL FOR
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Simulations from a single street to a full urban network,
and various fleet compositions (electric, LPG, CNG,
hybrids)

Collaboration with the Account for the potential

Region of Attica energy provided/saved
by buildings, feasibility of
electric cars’ recharging

Realistic scenarios will be studied to support
policy decisions for achieving the desirable fleet
transition and the consequent GHG emission
reduction.

This project has received funding from the European Union’s Horizon 2020
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Intra-urban Air Quality and exposure % T8

) The sectorial scenarios of the CC applications will
EIffEl alter urban emissions.

GEOS55 APPLICATIONS
FOR CLIMATE CHANGE

‘ ' Building the CC applications (T5.4 M10-M30):

ped values =sector & pallutant specific
emissiontotals[kf] per 0.05° x0.1° gid call

top downdistribution
bytakingintoaccount
each*“coarse” grid cell
blocks’ emissionsand
nomalized proxdes

L2 <
-
- doanscaled CAVS emissions
- sector& pollitant specfic emission
totals[K] per 1x1 kmgrid cal

~ - romalizedalues=0-1 per 1xi —x B

o~ . - St e ractsinons Mean Monthly NO. Concentration -
sk N e = December 2018 (URBEM approach)
URBEM methodology for creating high resolution emission inventories, driven i) ]2 ls 1'0 1[2 1‘5 21) 2[5 sts

by CLMS and CAMS products (Ramacher et al., in prep).

A city scale AQ model (EPISODE-Citychem) will be used
to study the effects of the scenarios on the intra-urban
concentration fields of basic air pollutants and consequent
population exposure.
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' Building the CC applications (T5.4 M10-M30):
DRAXIS
DSA for urban CC mitigation measures QD RBAXLE

Eiffel

GEOS55 APPLICATIONS
FOR CLIMATE CHANGE
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' Building the CC applications (T5.4 M10-M30):
. DSA for urban CC mitigation measures

Eiffel Decision Support Application

GEOS55 APPLICATIONS

FOR CLIMATE CHANGE (DSA) for urban CC mitigation
measures

 Interactive application

» User-friendly UI/UX

» Capacity to use heterogeneous data as input

 Visualization of the 3+1 applications

« Simulation of policy scenarios and
assessment of their effectiveness

« Support of the implementation of CC policies.

D5.4: Decision Support Application (DSA) for urban
CC mitigation measures (NOA) [R,PU,M27]: Report on
the developed components of the DSA, its workflows
and functionalities.
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GEOS55 APPLICATIONS
FOR CLIMATE CHANGE

Pilot 4 Execution (T7.5 M19-M34) (Leader Attica, NOA, Draxis, PMOD, i-BEC)

In Pilot 4, the added value of the applications will be demonstrated at two levels:
In the selected Local Administrative Unit and at the whole Region of Attica.

In the LAU, the DSA, as its components, will be tested in full force, deployed in high
spatio-temporal resolution, and higher tier tools for mapping and linking the different sectorial layers

shall be utilized.

Long term
collaboration,
operational and
otherwise

Selection of LAU

) 4

Co-design until
Alpha Versions
(M18) and
beyond.
Technical and
output
requirements

DSA application by NOA in close
interaction with the Region

¥

Upscaling to regional level via i. products
available at the regional scale, ii. projection of
outcomes from the pilot to the whole region, the
latter taking into account the characteristics of the
sub-areas and local knowledge.
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DSA results, with respect to the
abatement of GHG per sector and
overall, will be incorporated into the
Regional Plan for Adaptation to
CC of Attica and taken into
account in its implementation.

Joint  quantification of GHG
measures against the National
Plan for Energy and Climate from
the Greek State.




‘ 4 Pilot 4 Impact
@

Eiffel

GEOSS APPLICATIONS « SDG support: SDGs 3, 7, 11, 12, 13

» Robust methodology to calculate, evaluate and scale up urban measures and their outcomes
pursuing the Greek National Plan for Energy and Climate targets by 2030

» Exploit the application’s results within the frame of the implementation of the Regional Plan for
Adaptation to CC of the Region (2022 onwards) providing knowledge and an easy to
comprehend DS tool

 Leverage EO for enhanced, beyond SotA BSM and solar energy potential database

» Use city-scale modelling to translate GHG abatement scenarios in population exposure/health
outcomes, illustrate co-benefits

« Stakeholders engaged across administrative divisions (municipal, regional, national)

« Explore EO capacity to complement/substitute “ground truth” data
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S Universitat Autbonoma
deBarcelona Region of Attica NACIONALINE MOKEJIMO AGENTURA
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