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Terminology
Term Brief Description
Pilots Pilots are reaivorld implementations of the BUILDSPACE services that are condu
order totest the BUILDSPACE functionality and gather feedbackfobemtial users.
For the purpose of BUILDSPACE, the following pilots have been considered:
1. Municipality of Piraeus (MoR)Greece
2. Mostostalc Poland
3. Institut za ModreZelenolnfrastructuro (MZ)) ¢ Slovenia
4. Riga Planning Region (RERpatvia
Users Users are individualand/or organgations who access and usdithe BUILDSPACE serv
and features to achieve their goals and objectives
Stakeholders Stakeholders (e.g., associations, cooperatives-8overnmentalOrganisatiors (NGOs

investors, all and Medium- Sizedenterprises (SMES)companiesentities, constructor
facility managers, etgwill bring the necessary expertise into the process and thus w
mainly engaged in the development of the user stof@sd of the use cases later oo
behalf of the pilotsthrough cocreation sessios of various formats (e.g., workshops, on
or physical presence, in person events/sessions, etc.). Stakeholders may be also in
the target groups, if they intend to use the final services and benefit from them.
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Target groups Targetgroups constitute the direct beneficiaries of a user story implementation
citizens, etc.)They may also act as theain users of the services within the pilpédthougt
such a perspective is optional

Personas Personas are fictional characterseated to understandmore comprehensively a targ
INRP dzLJIQA O0SKI @GA2dz2NE (K2dAKG&AX FSStAy3da
considered when developing a user story, and eventually when the resulting final se
provided. For each tget group,several personas may exist.

User story I dzaSNJ Ad2NE Aa | aAYLXS adlrdiSySyid dKI
perspective on a high level. User stories are written in a natural language and focus
following three main elements: (1) Who is it for? (2) What is it expected fron
implementation of a user story, in terms of output services? (3) Why is this impontam
the basis of what benefit is it to be obtained. User stories are structured nheeollowing
format: As a gserpersona>, | want to <goal> so that <benefitdser storiesonstitute the
first step that willguide thefinal development and implementation of use casasd maki
sure that the useperspective is always kept in mind.

User requirements  User requirements express what is expected from the pilots and personas (i.e., ust
tellers) in terms of the service(s) that will be eventually provided after the implement
of a user story. User requirements carry information that will servéhadasis for furthe
specification, design, and verification of the overall architecture of BUILDSPACE. ~
elicited from the user stories.

Technical requirementTranslation of the highevel user requirements to technicspecifications

Use case Use cases represent the last step prior to the platform design and their aim is to ¢
the interrelationships between data, users, modules and repositories involved i
platform operation. They are written in technical language and represefunctionality
which should fulfil a requirement or a set of requirements. Use cases define a series
that need to be followed to cover a specific functionality in the platform. In this line
only the interactions with the endsers are coremplated, but also with other componer
within the platform, such as the repositories, external services, etc.

Wireframes A wireframe is a visual blueprint representing the basic layout of the platform
developed, without any final commentWireframes are typically created to hi
stakeholders understand and make decisions about the overall functionalities 1
platform.



Mockups

BUILDSPACE

Mockups refer to a visual representation of the platform, showing users and stakeh¢

how it may look and be used, anddsvelopedto evaluate its design.
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Executive summary

This document has the ambition to identify user requirements, thus constituting a very important step
towards shaping the BUILDSPACE solution and methodological approach. The activity was carried out in
tight collaboration with all partners and producedighlevel description of user stories atioe related
requirements, as a basis for service development and integration. To ensure the alignment with
Copernicus and European Global Navigation Satellite System (EGNSS), the most appropriate data sources
andservices are reported in order to meet the needs of the potential use cases. In addition, a detailed list
of the monitoring parameters, temporal scales, spatial and temporal resolution of data that will be used

in the four pilots and the five BUILDSPA@ises is providedlhe engagement and ecreation strategy

is detailedjnitiating with the definition of the principles and procedure steps for thecceation sessions,

and secondly, through the application of those methods in the planning of diffeessions, considering

the project activities, methods, feedback needs and loops, formats, expected outcomes and interaction
type.Finally, & introduction to the technical use cases that will guide the developrattite BUILDSPACE
services and the platfm is presented.

11
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1 Introduction

1.1 Purpose of the Bcument

D2.1¢ BUILDSPACE User Requirements is produced within theq\BBALDSPACE Requirements, Co
creation, Specifications and Alignment with Satellite Services and it gathers the activities carried out in
T2.1¢ User Requirements Elicitation, TZ.3pecificabns of BUILDSPAGEopernicus/EGNSS alignment
and synchronization, and T2 Social Engagement for @yeating the BUILDSPACE -tlses and
Applications. The purpose of this document faurfold: (a) extraction of user stories and user
requirements, (b)first translation of the user requirements into technical specificationsgf@mination

of the specifications defined by Copernicus and EGNSS, dandldntification andengagement of
stakeholdergor the cocreation of technical use casesmbining both the technical specifications elicited
from the user requirements and key specifications by Copernicus and EGNSS

The present document serves as the key starting point for the activities of BRABESproject. By
performing an exhaustive analysis, user storgw user requirements are initiallydentified, and
respective technicalequirementsare extractedto drive thenext BUILDSPACE development processes
The involved tasks play @ntral role in order to shape the BUILDSPACE solution and methodological
approach on the basis of the conceptual scenarios, user expectations and needs, and possible constraints
and boundaries.

1.2 Relation to Other Documents

The presentdocument plays a cruial role within the BUILDSPACE project, paving the way for the
forthcoming project taskg=irst, there isa strong dependence withask 2.4vhere the extractedechnical
requirementswill be further elaborated and adjusted, following the social engagenaedt cacreation
processes conducted in Task,2aBd TaskR.5, where the conceptual architecture will bdeveloped by
bringing under the same conceptual umbrella the final technical specificatiessltingfrom Tasks 2.1,

2.3) andother existing frameworksarchitecturesand services by Copernicus and EGIS8&ondy, D2.1

is related toWP3- BUILDSPACE locatibased and remote sensing applications developmeittere the
BUILDSPACE services and platforthbsi developed by leveraging on the technical specifications that
were drawnfrom the elicited user requirementnd presented in D2.1. Finally, D2.1 is interlinked/f4

¢ Demonstration of BUILDSPACE towards sustainable and resilient building andvbiieesthe detailed
test scenarios thiawill be defined, must reflect the requirements set forthTiasks 2.%; 2.3.

1.3 Document Structure

12
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This document is orgased as follows:Section2 presents themethodologyadopted throughout the

whole WP2, broken down per tasto ease understanding and facilitate better tracking of the activities
included within each steSection3 presents the elicited user stories, the mapping of each of them to
specific target groups and personas, the user requirements that have beem di@w these user stories,

and eventually the technical specifications extracted from the user requirem8etgion4, delves into

the five services that will be developetbr the purpose of BUILDSPAB&sed on thetechnical
specifications, and presents in detail the framework and background in terms of objectives, challenges,
data requirement, service input/output, etéor each of themSection5 providesa detailed analysis of

the available datasets and services provided by Copernicus and EGNSS, attempting to identify the
monitoring parameters, temporal scales, and spatial resolutbthe data that will be utilised in the
BUILDSPACE projeBection6 emphasises the social engagement ¢orcreating the BUILDSPACE use
cases and applications, highlighting the main principles of thereation strategy to be followed and
presenting potential stakeholders to be engaged on behalf of each pilot within the whole process of
developing these useasesSection7 includes a preliminary description of the technical use cases that
will be developed in BUILDSPACE, although without provididepith details, since such an activity will

be part of the deliverables to follow. Finallgection8 summarises the key points of the analysis,
concluding the deliverable.

2 Methodology

The methodology used throughout the whole WP2, broken down per task, is presented iinrdeigure
1. Each of the included steps, prescribes the following:

1. Pilot Test Cards (T2.1Rilot test cards are created to serve as horizontal templétes templates
that follow the same structur@crossall pilot parhersthat are shared withand are circulated
amongall pilot partners of the BUILDSPACE project. These templates attempt to elicit all the
necessary information from the pilots, including their user stories and a brief descripteachbf
one of them, their objectives, challenges that are expected to be encountered during the actual
implementation phase that will follow, key stakeholders that will be engaged as well as target
groups that will be benefited from the user stories and velet personas.

2. Personas (T215 N> gAy3a FTNRY (GKS G¢SN¥YAy2f23e¢e aSOGAzy
deliverable, Persona is a fictional character created to represent the needs, desires and
behavioursof a Target Group, to ensure that the perspective of its members is always considered
along the process. To specify, Personas will serve as future user of the services that will be
developed for the purpose of the BUILDSPACE praeting on behalf a ggific target group
Despite the fact that according to the GA, such an activity is part of the Task T2.4, to enhance
inclusiveness of the Pilot Test Card that was circulated among all pilots, to make clear the strong

13
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link between the Target Groups and Benas, and to ease understandjragfirst set of Personas

is identified in Task T2.1.

Pilot user stories (T2.1)Jser stories are higlevel descriptions that seek to elicit information
from the pilot partners regarding the following three main elemeni9:\Who is it for? (2) What

is it expected from the implementation of a user story, in terms of output services? (3) Why is this
important?. In this respect, pilot user stories are structured under the following format: As a
<pilot>, | want to <goal> so thabenefit>.

User requirements (T2.1)The description of each pilot user story deeply analysedand
structured in the form ofa preliminary version afiser requirements. In other words, each pilot
user story, hitherto, is represented by a set of user requirements that capture the needs and
context ofwhat the respective pilot partner considaraportant for implementation.

Personas user stories (T2.4Based on the first version of the user requirements that was
gathered from the pilot user storiesepsonas user storiesill be developed. Personas user stories
are also welhligned to the description of the pilot user stesi since they follow the same
structure. As of this, personas user stories are structured under the following format: As a
<persona>, | want to <goal> so that <benefersonas user stories are more technicalignted

and focus on the practical use thie BUILSPACE platform, given that Personas stand for different
user profiles.

User requirements (discussion, refinement) (T2.@nce the Personas user stories previded

the first list of user requirements that wasiginallydeveloped based on theilpt user stories will

be updated to incorporate the personas user stories and the potential new user requirements
that will be elicitedfrom them. This new list will biirther elaborated anddiscussed so &@s be
refined, andthefinal list of user requiementswill be defined

Wireframes (mockups for visualisation) (T2.4)Wireframes will be made to discussser
requirements and the overall layout and navigation of the application. In a final stage, the
wireframes result in mockips thatvisually perfectly represent how the map application will look
after development.

Copernicus and EGNSS analysis (T2H3:specifications and products defined by Copernicus and
EGNSS for exploiting available data/services will be analysed, with parfcigron Climate
Change, Land Monitoring and Atmosphere Monitoring Services. On that reflection, key technical
requirements will be derived, including monitoring parameters, temporal scales, spatial and
GSYLRNIf NBazfdziAz2y 2R RiIKS S BiKMIOXKI Myy G(20MNYG SO
prescribed in Task T2.3.

Link to services data specifications (T2.2he extraction of technical requirements from the
analysis of the Copernicus and EGNSS frameworks will be linked to the final serviees to b
developed for the purpose of the BUILDSPACE project, on the basis of assessing their feasibility
and their relevance to the scope of the developemnponents of theBUILDSPACE services.
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Technical requirements (T2.3% preliminary version of thBUILDSPACE technical requirements

is presented, as a result of the translation of the user requirements, including a detailed
description of the BUILDSPACE technical requirements along with the related user requirements
from which each technical requiremehas been elicited. This list of technical requirements is the
result of an initial desk research that has been performed by the authors of this deliverable,
combined with a first discussion round with the dedicated technical partners of the BUILDSPACE
project.

Social and stakeholder engagement (T2.8he extracted technical requirements presented in
the previous step will be further elaborated, following several rounds of social and stakeholder
engagement so as the final list of technical requirementseaefined.

Technical use cases (T2.3he development of the technical use cases will exploit the final list of
technical requirements focusing on capturing the interrelationships between data, users,
modules and repositories involved in the platformeogtion. They are written in technical
language and represent a functionality which should fulfil a requirement or a set of requirements.
Services (T2.3)A mapping of the final technical requirements, as described through the
developed technical use casés the prescribed servicasill be carried out, towards paving the
way for the actual implementation of the BUILSPACE services.

Conceptual architecture (T2)5The resulting open conceptual architecture will leverage on the
extracted technical requirements and will provide a seamless aligned framework which will
enable the development of the services for the purpose of BUILDSHAERroposed conceptual
architecture will receive as input the results of Tasks-24, towards identifying the technical
constraints and specifications, as well as the desired functionalities and usage of the platform to
be designed.



4 User Requirements

Type of requirement [functional,
non-functional, general platform
reguirements], deseription

Social and
stakeholder
engagement

= Pilot agnostic data/ pllot-specific data
* Service workflow

BUILDSPACE

14
Conceptual Architecture

Figure 1. Methodology used throughout the WP2, broken down per task, to elicit the user requirements, extract the technical requirements, develop the technical use cases, configure the services,

and eventually present the detailed conceptual architecture.
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3 Identification of user stories and requirements

This section gives an overview of the methodological approach followed within BUILDSPACE, in order to
specify the requirements needed for achieving the project objectivesnidtisodology helpedll project
partners to describe, forma, and track the user requirements in an explicit and unambigways

There are several approaches to introduce the advantages of-aesgered design into the whole
requirements engineering poesgPaech and Kohler, 200Baveyet al.,2015 Schneidewineat al., 2012).

For instance, Ferré describes the integration of typical usability techniques in the software engineering
process focused on requirements engineering activities in analysis ffraxsé 2003Castroet al,, 2009.

Partnersprovided theircontributionsstructured inuser storiesaccompanied witha description of the
objectivesanda list of requirements$or each of themas well as the respectivdata availability to support

their implementation For the purpose of BUILDSPACE, user stbaes beerdeveloped by pilots and
personag(if any provided by the pilotg)nd provide a high S@St RSAONRLIIA2Yy 2F |
needs to be covexd. In this direction adedicatedtemplate has beemevelopedin collaborationby of

WP2 commonly agreed with all the participanind circulated amonthe pilot partnersinvolved in the
taskto identify the first set of user storie3his activity was managed and led through several video calls
between the task leader and the partners. Contributions were provided in two rounds, supported by a
review and a followup activity.

3.1 Elicitation of wser stories

During the elicitation process, twelve user stories in total were extraatediare briefly described, as
presentedin Tablel. It should be mentioned here thdhe elicited user storiedescribewhat the pilots

would ideally want to be implemented within BUILDSPACE. However, these user stories need to be further
reviewed by the final service developet® assess them in terms of feasibility and relevance to the
project. In other words, there is a possibility that we may end up covering only some of the below

presented user stories dheir full potential and some of them partially

Table 1. Number of user stories extracted during the elicitation process per pilot partner and a brief description for each
of them.

Pilot partner User Story Brief Description
. (US) ID P

As a municipality, | want to use building information and couple it with f
usi1 consumption data so that to compare the thermal performance betw:
apartment buildings.

Riga Planning
Region

17
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As a municipality, | want to record heat enex@nsumption along the city anc
us2 Ay LI NI A Odz Redisker ofiGhimelisS @S (K d G2 A
to improve air quality at city level.

As a municipality, | want toffer an online tool where owners can find ol
us3 odzZAf RAy3aQ az2ft N LRGSYyGAlLt &2 (KL
panels on the roofs of private and public buildings.

As a construction company, | want to have a clear overview oéthedule of

us4 . . . :
completed, ongoing, and delayed tasks for a building construction project.

USS As a construction company, | want to have clear insight on the groundwater
so that to support decision making regarding building foundation.

USE la  O02yadNHzOGA2y O2YLIl yes L él yi
NBLINBaSyGlridAzy a2 GKIFG G2 NBLR NI

Mostostal

e la + O02yadNHzOGA2y O2YLIl yes L ol yi
representation sothat2 KI @S Of SI NJ 2 3SNIBBASS 2
la + O02yadNHzOGA2y O2YLIlyes L 6l yi

USS representation so that to perform quality control (e.gracks etc) of new

and/or renovated buildings, as well asighboring ones that in close proximi
to the construction site.

As a municipality, | want to have a clear view of the energy and the
us9 LISNF2NXYI yOS 27F ORA (& @énergydefidieRcy ghd Buildé
Municipality of managementan beachieved through dedicated measures

FIEELE (WEF) As a municipality, | want to enable urban heat analysis and calculate !

US10 @dzf ySNI oAt AGe (2 dz2NDlFy KSI G & eimaief
change (urban heat) as well as public health.

As urban planner | want to use an online application, based on the Fl
US11 Damage Assessment Methodology, so that flooding hotspatsbe visualizec
and the expected damage on buildings and other urban assetde addressec
IMZI
Asurban planney | want to deploy a simplified tool, based on the calculat
Usi2 and per building visualization of NDVI, so that impervious urban areas
monitor blue-green infrastructurecan be determined

At this point, it should be highlighted that, although the elicited user stories have been drawn from the
BUILDSPACE pilot partnéoiowing tentative bilateral meetings and several discussion rouridsir
contextis not constrained to the specific pilot cases, however they are extended to eolevader

18
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spectrum of target groups (e.g., municipalities, constiactompanies, etc.)As of this, theilot-specific
user stories ardéurther clusteredaccording to theoriginalrelated target group, as presented ifiable2.

Table 2. Scale-up of the pilot-specific user stories to cover a broader range of target groups.

Target groups Related user stories

19

Municipalities

Construction companies

Urban Panners

Use buildingnformation and couple it with heat consumption data so that
compare the thermal performance between apartment buildifgS1)

Record heat energy consumption along the city and, in particular, to cre
GwSIAAGSNI 2F |/ ikplermgndactiviies  Bnprovi airlgualit
at city level(US2)

Providean online tool whereusersOl y FTAY R 2dzi 0 dzA €
that to promote the use and installation of solar panels on the roofs of pri
and public buildingguS3)

/ £tSIN) @ASg 2F GKS SySNHe |yR GKS
improve energy efficiency and other aspects of building manageimeatigh
applying dedicatedmeasureqUS9)

Enable urban heat analysis and calculate satikderability to urban heat sc
GKFG G2 adzlll2NI OAGeQa NBaiAtASyOo
public health(US10)

Clear overview of the schedule of completed, ongoing, and delayed tasl
a buildingconstruction projec{US4)

Clear insight on the groundwater level so that to support decision ma
regarding building foundatioflUS5)

58 28 GKS Ol LI oAfAGASAE 2F o0dzAf
0dzA f RA Y 3 Qaproaald®ysS6)Sy S NH &

5SLJ 28 (GKS OFLIOAfAGASE 2F oO0dzAf F
2O0SNIBASG 2y odzAf RUBEIQa GKSNXIE 0

5SLX 28 GKS OFLIOAtAGASE 2F oOdzAf |
quality control (e.g.cracks, etc.) of new and/or renovated buildings, as v
as neighboring ones that in close proximity to the construction (£it®8)
Use an online application, based on the Flood Damage Assess
Methodology, so that to visuak flooding hotspots and address the expect
damage on buildings and other urban asqgiS11)

Deploy a simplified tool, based on the calculation and peilding
visualgation of NDVI, so that to determine impervious urban areas
monitor blue-green infrastructurgUS12)
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3.2 Delving into the user stories

In this section, related user stories, as captured by the BUILDSPACHREm@Ittsroughly presented, along
with their context in terms of objectives, challenges, and available. ddta user stories reflect the main
needs of users and stakeholders, witle aim to define further the platform services and related potential
business opportunitiesSThesame kind ohggregation that has been carried out to the user storiesb(e

2) based on thespectrum of target groups.€., municipalities, construimn companiesand research
institutions) that theycover, will be applied to the following hlepth presentation of the user stories as
well.

3.2.1 Municipalities

¢ KSNIMINGF 2 N2IYWLONA a2y @ EISIROLET BIARKESNY | o ;
KSI Gy & dzY IRe 2 ly

User Story ID US1

Pilot RPR

Municipality of Riga wants to use available building information and couple it with

Description consumption data in order to comparde thermal performance between apartmen
buildings.
Rationale Energyefficiency improvement for every building which is connected to the dis
(Justificationof the user .
heating network.
story)
Challenges District heating company data systems are not fully linked to building data registe
g thus need some preparation to be usable with machine learaiggrithms.
Data Availability
Dataset Real Time
name Description Format Availability (RTY Access
Historical (H)
Heat . .
ener Enerav consumbotion Database, Available in few H Need to be
metSry 9y P api, .csv months (Previous day clarified

20
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H
. . . ) dated .
Information on actual Riga cit Available (up 'a e Authorised
Streets & . from time to .
addresses and streets; -3 .shp, gpkg without . download via
addresses . - time .
TM coordinate system. restrictions ) cloud solution
according to
change$
Automatically classified poin
loud d level, | . ) Authorised
LIDAR clou C gro"'.1 eve gw Available with H wthorise .
oint cloud vegetation, high vegetation las restrictions (2021) download via
P buildings; LKS92 ™ cloud solution
coordinate system
3D models of buildings (leve Available H Authorised
LOD1, . g . (point cloud .
of details 1 and 2)LKS2 TM .gpkg without download via
LOD2 . . from year .
coordinate system restrictions cloud solution
2021)
The cadastral map of th Download in
cadastral objects. Spatial dat Latvian open
borders of a land unit andgst H data webpage
of a land unitBoundary points . (updated https://data.g
] Available . .
Cadastral of the land unit and part of the . from time to  ov.lv/dati/lv/d
. .shp without .
data land unit; External contours - time ataset/kadastr
. restrictions ) . .
and placement of the building according to  a-informacijas
in the land unit;Boundary and change$ sistemas
identifier of the easement atverti-
territory telpiskiedati
5SOSYiN}fAaSR KSFdG 3SYSNroez2y YR AN

User Story ID

Pilot

Description

21

RPR

Municipality of Riga has to create and implement activities to improve the quality o

Modelling of heat energy consumption shows a large impact of decentralised heat <

solutions on air quality in the city. Municipality of Riga has to createdtegister of
Chimneys which provides information on air pollution, which comes from decentrali


https://data/
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heat generation in given areas of the city. All local heating boilers have to be ider
and sources of heat need to be added.

Rationale

(Justificationof the user

story)

Challenges

Dataset
name

LIDAR
point cloud

Population
data

Streets and
addresses

Cadastral
data

22

Description

Automatically classified poin
cloud ¢ groud level, low
vegetation, high vegetation

buildings; LKSD2 ™
coordinate system
Number of permanent

residents by registered plac
of residence in 100x100 m gfi
cells; LK92 TM coordinate
system

Information on actual Riga cit
addresses and streets; L-RS
TM coordinate system

The cadastral map of th
cadastral objects. Spatial dat
borders of a land unit angart

of a land unitBoundary points
of the land unit angart of the

land unit; External contours
and placement othe building
in theland unit;Boundary and
identifier of the easement
territory.

Data Availability

Format

las

.shp

shp, .gpkg

.shp

Availability

Available with
restrictions

Available
without
restrictions

Available
without
restrictions

Available
without
restrictions

Implementation of activities towards air quality improvement.

Lack of data sources to identify the heat source of a building.

Real Time
(RT)
Historical (H)

H
(2021)

H
(20202022

H
(updated
from time to
time
according to
change$

H
(updated
from time to
time
according to
change}

Access

Authorised
download via
cloud solution

Authorised
download via
cloud solution

Authorised
download via
cloud solution

Download in
Latvian open
data webpage
https://data.g
ov.lv/dati/lv/d
ataset/kadastr
a-informacijas
sistemas
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atverti-
telpiskiedati
Pelion Territorial  zoning of ail
dat.-a pollution according to the Available Authorised
(solid  annual average concentratio S without H download via
particles of air pollutants - nitrogen ’ - (2018 .
trict loud solut
(PM10) dioxide (NO2) and particle restrictions cloud solution
and NO2) PM10 in the air.
H
Gas _ _ _ (updated
heating  Highly detailed topographice Available with ~ from timeto ~ Authorised
. information on gas WMS L . . .
infrastruct infrastructure restrictions time login solution
ure data according to
change}
9y SNH& LINE RdAdzG28t LNISIRAYVS R 2y o0dzAf RA

User Story ID

23

Pilot

Description

uUS3

RPR

Municipality of Riga wants to promote the use and installation of solar panels on rox

private and publiduildings. Municipality of Riga wants to create an online tool wh

odzAf RAy3aQ 26ySNA OFly FAYR 2dzi (KS &z

Rationale

(Justificationof the user

story)

Challenges

Data set
name

Increase the penetration of RES in buildings

Complexity of calculationdue to the use of real weatheand climate data, forecastin

Description

algorithms, spatial data, etc.

Format

Data Availability

Availability

Real Time
(RT)

Historical (H)

Access
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LoDl 3D models of buildings (leve Available Y Authorised
" of details 1 and 2)LKS92 TM .gpkg without . download via
LOD2 . . (until 2021 .
coordinate system restrictions cloud solution
Automatically classified poin _
LIDAR ~ cloud ¢ ground ‘level, low Available with H Authorsed
oint cloud VEGEEE, {efn VEgEEe s restrictions (202) download via
P buildings; LKS92 ™ cloud solution
coordinate system
H
. (updated .
Streets ang 'Nformation on actual Riga cit Available from time to |+ uthorised
addresses and streets RS .shp, .gpkg without . download via
addresses : . time )
TMcoordinate system restrictions . cloud solution
according to
changes)
H
Digital surface model; thret tif (from 2021 Authorised
i i ) Available with .
DSM cliteran ol oy G2, (georefere L aerolasers  download via
0.5m and 1m stept.KS92 TM q restrictions . loud soluti
coordinate system nced) scanning cloud solution
data)
Download in
The cadastral map of th Latvian open
cadastral objects; spatial date H data webpage
borders of a land unit and pai https://data.g
" . _ (updated .
Cadastral ofa land unitBoundary points Available om0 OVvidatifiv/d
adastra i rom time to
TiTE Iand U] [ € g .shp without . ataset/kadastr
data land unit; External contours ic time
and placement of the building restrictions accordingto . & )
in the land unit;Boundary and changey informacijas
identifier of the easement sistemas
territory atverti-
telpiskiedati
dzAft RAy3a SySNHe | YRYAKSNKYH LISNF2NY

User Story ID

Pilot

24
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As a publicauthority, MoP wants to have a clear view of the energy and ther
Description performance of its buildings in order to to have the necessary information to improve
energy efficiency and corresponding aspects of building management.

1 Identify and label different parts of the building(s) to be used for energy effici

Ratonale analysis.
(Justificationof the user I MoP aims to perform analysis on energy and resource efficiency of buildings and
story) informed decisions fointerventions.

1 Overview of buildings' energy and thermal performance.

1 Most municipal buildings are old and the information needed for the creation
enrichment of the DT is subject to availability. For this, exact prerequisites mu
provided. This will also facilitate the selection of the building(s) for the pilot.

Challenges
s The proposed decisions / interventions need to follow the architectural specifica
of the particular building(s) (e.g., buildings classified as preserved due to archite
elements and / or historical value, etc.).
Data Availability
Data set - I Real Time (RT;
Description Format Availability . (RT) Access
name Historical (H)

Energy consumption, database, Availableina RT and H from

Sensors Authorised Login

temperature sensors api few months 6/2023
- cad, Available for Upon request
Plans Building plans - H P g
photos  few buildings (local storage)

' NBFYy KSIFGO Fylfeaaa

User Story ID

Pilot

MoP

Description As a Municipal Authority, MoP wants to enable urban haaalysis and calculate soci
vulnerability to urban heat in order to support the resilience of buildings in the city ag
climate change (urban heat), as well as the public healthcare.

25



Rationale Ll
(Justificationof the user ecosystems.
story) 1 Getinsights on the social vulnerability to heat.
il

BUILDSPACE

Identification of enwionmental hotspots that increase pressure to local ¢

Make informed decisions for interventions for the mitigation of urban heat.

1 Perform repeated heated analysis to any building or area

Challenges i

assumptions based on date of construction.
9 Obtaining up to date socioeconomic data.

Dataset name Data Description Format
Age, gender,
Demographic  residence location, of
data marital status, P
nationality, etc.
Type of housing,
. . energy, economic
Socioeconomic 9y
status, employment pdf
data .
status, profession
etc.
DeltaOHMHD33MT
. and HD35
Meteorological .
. meteorological
and air . database,
. station and PM )
pollution data api

measurements (PM1
PM2.5, PM10, CO
Solar radiation etc.)

from sensors

26

Data Availability

Availability

Application to

Hellenic Statistica

Authority

Application to

Hellenic Statistica

Authority

Available

Most municipal buildings are old and there is no information on materials used,

Real Time
(RTY Access
Historical (H)
Some publicly
available, some
h h
H (2001, 2011, a tIircoaligjn to
2021 Census) Pp .
Hellenic
Statistical
Authority
Some publicly
available some
through
H (2001, 2011 Iic;s)n o
2021 Census) Pp .
Hellenic
Statistical
Authority
Authorised
RT and H from login and
6/2023 g
download
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3.2.2 Construction companies

a2yAl2NAY3I 2F (GKS O2yaidNHzOe2y LINROSA

User Story ID

Pilot MOS
- As a construction company, MOS wants to have a clear overview of the sched
Description .
completed, ongoing, and delayed tasks.
Rationale
(Justificationof the user  Schedule overview
story)
1 Create DTnodels of the current state of progress of construction works.
1 Connect DT models with BIM models and construction work schedule.
Challenges 1 Data connect with AR device (communication aspect).
1

Correct identification of elements on the construction site, which is anghmg
environment.

Data Availability

- I Real Time (RT)
Dataset name Description Format Availability o (RT) Access
Historical (H)
Construction
BIM model IFC Warsaw demo BIM data Dalux platform
model
Descriptions, «ls or
Work schedule timelines, TR Yes RTand H Local host
etc.

DNRdzy Rgl G SNJ £ S@PSEt AyaAraKi

User Story ID

27



BUILDSPACE

Pilot MOS
Description As a construction company, MOS wants to have clear insight on the groundwater le\
Rationale 71 Decision making supportlated to building foundation level and indication of possil
(Justificationof the user risks
story) 1 Information on the groundwater level

1 Access to current environmental data on the groundwater level.

Challenges 1 Link geometrical BIM data of the building with the GIS model.
1 Employment of Copernicus data regarding urban flood.
Data Availability
Real Time (RT
Dataset name Description Format Availability . (RT) Access
Historical (H)
Construction
BIM model IFC Warsaw demo BIM data Dalux platform
model
Hydrogeolog
ical Map of https://www.pgi.gov.pl/
Pol psh/dane
GIS database © a_nd GIS Yes H = /dane_t
(MHP) in the hydrogeologiczne
scale of psh.html
1:50,000

N

a2yAUG2NRAYy3a 2F o6dzAf RAy3aQ 3INBSYy SySNH

User Story ID

Pilot MOS

As a construction company, MOS wants to create a digital twin representing dynami

Descripti r n's focreate @ senting
eSCIPEON 5y 5 dzAt RAY3IQa INBSY SyYSNHE LINBRAZOGAZ2Y.
Rationale . o 3

(Justificationoftheuser = A @ dzI € NBLINBaSyul A2y 2F o0dzAf RAy3aQa 3I

story)

28
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1 / NBFEiA2y 2F odaAfRAYy3IQa RAIAGEHE GoAy
Challenges 1 Connecting sensors related to the measurement of energy production
1 Forecast of energy production taking irsocount weather conditions

Data Availability

_r N Real Time (RT
Dataset name Description  Format  Availability o (RT) Access
Historical (H)
Construction Szczecin
BIM model IFC BIM data Dalux platform
model demo
Meteorologi Szczecin Online weather
Weather data 9 .CSV Hand RT .
cal data demo station

CKSNXYIfLYSRROSAY

User Story
)
Pilot MOS
- As a construction company, MOS wants to have a clear overview of the thermal bridges
Description

building.

Rationale
(Justificationof ~ Quality control
the user story)

1 Building DT creation

Challenges . . ]
1 DT connection with BIM models and thermal scanning

Data Availability

Dataset - A Real Time (RT)
Description Format Availability o (RT) Access
name Historical (H)
Construction Warsaw,
BIM model model IFC Szczecin, BIM data Dalux platform
DRI Za]
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Infrared .
. . Szczecin,
Point cloud Thermal scanning thermal DRI 241 RT and H Local host
images

dzA t RAy 3a vdz- £t A& /2y (NPt

User Story ID

Pilot MOS

As aconstruction company, MOS wants to perform quality control (cra
Description of new or renovated buildings, as well as neighboring buildings that a
close proximity to the construction site.

Rationale

e Quality control
(Justificationof the user story)

1 DT creation of the built building and suamding buildings

91 Detection of cracks of the buildings control of the structure of -
Challengs building under construction

1 Gontrol of cracks in the facades of surrounding buildings

91 Detection of buildingnovements based on historical data

Data Availability

Dataset - I Real Time (RT)
Description Format Availability . Access
name Historical (H)
BIM Construction
IFC Warsaw BIM data Dalux platform
models model

3.2.3 Urban Planners

Cft22R RIYIFI3S |aasSaaySyd

UserStory ID US11
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Pilot IMZI

As IMZI, we want to develop a udeiendly online application based on the alrea
developed Flood Damage Assessment Methodology (FDAM). FDAM will be upgra
address the expected damage on buildings attter urban assets in urban flooding caus

Description by shortterm extreme rainfall events. By adding new features of calculating the terres
altitude and making individual geolocated inputs for flood damage events, we will prov
visualization of floodingdtspots, creating evidence of historical events and, simultaneot
enabling the validation of the proposed FDAM.

Rationale Develop a usefriendly online application for visualising flooding hotspots and addres
(Justificationof the ~ the expected damage on buildings and other urban assets by adopting an ex
user story) assessment methodology.

1 A Glshased application witldintersection of layersfunctionalities.

1 Large amount of data that are nestandardsed and/or specific for Slovenidifficulty
to make an app. more simple and universalderveral Europeanountries

1 How to make the app. more usétiendly for endusers without GIS and ICT skills

Challenges 1 How to attract, include, engage stakeholders into the engagyat process; to prepare

appropriate simple interactive surveys, how to activate users to provide inputs
BUILDSPACE platform

1 How to give appropriate feetlack to the engaged users within tB&JILDSPAQEDject.

I Data quality and EU data availabilitysassment

Data Availability

Real
Time
- N Related
Dataset name Description Format Avalilability (RT) Access
L tools/modules
Historical
(H)
Sentinetl SAR Shapefile Public .
. Flooded urban area: . . Near RT apiGFM Swagger
imagery /Geotiff —available data
INSPIRE;
. Public open source
LIDAR DEM Geotiff . H eVode softwares: QGIS
available data X
LAStools, FUSIOI
SAGA
Water i Public
E’Ianar S[pEiel Shapefile . H eprostor INSPIRE
Cadastre objects represent available data
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Integral Map  areas of depths; 3
of Flooding  layers for 3 different

Depths flooding depths:
GM, GS, GV
i 14 layers for 14 .
Registry of X , Public . o
ial uni SrerEe] - H JGP applicat
spatial units dlfferer]t JJPES i CWSIE e dE Ipi application
spatial units

Consolidated
16 layers for 16

Cadastre of diff ot ¢ Shapefile Public H gu/epros INSPIRE WFS,
Public merent types o /XML available data tor ATOM, WFC feec
infrastructure
Infrastructure
. 4 shapefiles /Zipped , .
Cadastrial o Shapefile Public gu/ s
Parcels el Sfﬁle'tsmto el2 /GML  available data H eprostor =CP Eppleiien:
The Land Use . Public INSPIRE ATOM
database ATt E Ll available data H e-prostor feed

shapefiles/Zipped EGP application/

. o Shapefile Public guepros  service INSPIRE
Building  GML, S,‘fﬁgts'”to 212 ")GML  available data 1 tor  WFS, ATOM, WF
feed
Registry of CSV, D96, Public L
assets 26.05.2022 csv available data H gu 26> EplleE e
Protection .
Regimes of shapefiles/Zipped Shapefile Public H kult/opsi s\e;\r/\lgge'lo\lilr%T\:IRE
Cultural GML /GML  available data P ' '
. WMS
Heritage
5SUSNNYAYLFoa2y 2F AYLISNIIAZ2dza dzND |y &N
5A0SNBYOS +S83Sila2y LYRSE
Pilot IMZI
- As IMZI, we want to develop a simplified global tool for the determination of imperv
Description

urban areas by calculating an average Normalized Difference Vegetation Index (NI
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https://ipi.eprostor.gov.si/jgp/data
https://egp.gu.gov.si/egp/
https://eprostor.gov.si/imps/srv/eng/catalog.search#/metadata/923dfad8-6172-4ffa-be2a-4436e26a8d78
https://eprostor.gov.si/imps/srv/eng/catalog.search#/metadata/923dfad8-6172-4ffa-be2a-4436e26a8d78
https://eprostor.gov.si/imps/srv/slv/catalog.search#/metadata/42c6e028-4568-4667-a319-cfbd5f884a4b
https://egp.gu.gov.si/egp/
https://eprostor.gov.si/imps/srv/slv/catalog.search#/metadata/5aa2b97b-2ea3-427f-a9fb-d7827c61c115
https://eprostor.gov.si/imps/srv/slv/catalog.search#/metadata/5aa2b97b-2ea3-427f-a9fb-d7827c61c115
https://data-mk-indok.opendata.arcgis.com/
https://podatki.gov.si/dataset/varstveni-rezimi-kulturne-dediscine-evrd
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Rationale
(Justificationof the
user story)

Challenges

Dataset
name

NDVI

BUILDSPACE

enable visuallt GA2ya 2F | @SNI 3S b5+L LISNJ risodezhrt a
neighborhood or city level will help to stimulate all responsible for taking action for hi
urban climate resilience. By enabling inputs to be entered manually in the system ¢
records from the ground by end users, we véllow creating evidence of bluegreen
infrastructure measures and, simultaneously, enabling the validation of the prop
calculating tool. Incorporating thisformation into the enriched buildingDigital Twin will
allow the combining and automattion of modeling, shulation and monitoring of blue
green infrastructure impact.

1 Develop a tool for visualising the NormalisBdference Vegetation Index (NDVI); i
index that results what is impervious and what is pervious.

1 Comparing NDVI on a neighborhood or city level will help the prioritisation ofgskeen
infrastructure measures.

1 Identification of critical urban floodingsk points.

9 Provide input for reporting requirements, such as for the local, national and EU
planning and water management politics.

1 Make automatsation of data updating

1 AGISbased application witldintersection of layersfunctionalities

1 Use LIDAR as a large amount of data and not to slow down the app

1 Choose the most appropriate way to provide a set of visagitbnsfor several historica

and/or current satellite images

1 How to attract, include, engage stakeholders into the engagement process; to pre
appropriate simple interactive surveys, templates for questionnaires/persi
interviews, etc.; how to activate useto provide inputs int@UILDSPAGQ#atform

I How to give appropriate feethack to the engaged stakeholders within tBEILDSPAC
project

1 Data quality and EU data availability assessment

1 Integrate information about NDVI in enrich@ilgital Twin to supporévaluating blue
green infrastructure impact

Data Availability

Real Time
RT) Related
Description Format Availability L Access tools/
Historical
modules
(H)
XML, .
correspondin H: within 3 Copernicus
PONAING b)) DSPACE  days after . c
4 layers XSLT for XML , Copernicus Global Land
o service synth. _
viewing and a _ Service app.
period
coloured



quicklook in
GeoTiff format
are made
available
separately
LIDAR DEM Geotiff
shapefiles/
Building  Zipped GML, split Shapefile/GML
into 212 files
Registry of CSV, D96
’ ’ CsvV
assets 26.05.2022
4

Cadastrial ~ shapefiles/Zipped

Shapefile/GML
Parcels GML, split into peh

212 files
1 shapefile/ ]
Water land Shapefile/GML
Zipped GML peh
Water
Body
under the
GML GML+XML
Water
Framework
Directive

Actual land 1 shapefile/

hapefile/GML
use Zipped GML Shapefile/G

34

Publicly
available

Publicly
available

Publicly
available

Publicly

available

Publicly
available

Publicly
available

Publicly
available

BUILDSPACE

open source

eVode; for
tasting and softwares:
data QGIS,
reparatio LAStools,
pn phase FUSION,
P SAGA
EGP
application/
/
e ?(;jstor INSPIRE
P WFS, ATOM
WFC
EGP
gu L
application
gu/ EGP

eprostor application

download/
download
evode/ .
eprostor service
P INSPIRE
WMS, ATOM
INSPIRE INSPIRE
Geoportal
Geoportal .
application
download/
eprostor download
service



Urban
planning
datac
future land
use

Soil Water
Index

Surface
Soil
Moisture
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1 layer Shapefile/GML

A multiband
netCDF4 files
with metadata
according to
the Climate
and Forecast
(CF)
conventions
(v1.6). An
INSPIRE
3 layers compliant
metadata file,
XSLT for XML
viewing and a
sub-sampled,
coloured quick
look image in
GeoTIFF
format are
provided
separately

A multiband
netCDF4 files

with metadata
according to
the Climate
and Forecast

2 layers

BUILDSPACE

INSPIRE
WMS, ATOM
Public
available
data;
Spatial download/
planning is download
country H eprostor service
specific and INSPIRE
we cannot WMS, ATOM
expect
standardised/
EU availability
c .
Publicly H . opermicus
. . Copernicus Global Land
available (daily) i
Service app.
H Copernicus
Publicly (within 2 _ b
. Copernicus Global Land
available days after .
Service app

observation
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(CF)
conventions
(v1.6). An
INSPIRE
compliant
metadata file,
XSLT for XML
viewing and a
sub-sampled,
coloured
quicklook
image in
GeoTIFF
format are
provided
separately

3.3 Mapping of the user stories to target groups and personas

Tofacilitate next steps and lirtke elicitation ofuser stories with task T2.4, pilot partners wateoasked
to identify related stakeholders to be engaged in the whole user story development presesll as
target groupsto be directly benefited from the services prescribed within each user stay (arget
groups will be the main users of the servitieat will be developelland potentiabersonas.

According to th&Terminologytdeveloped and adopted for the purpose of BUILDSRA@Eented at the
beginning of this deliverablepy TargetGroupwe mean a group of potential users of the servjdbat
will be benefited from the outcomesf the actual implementation of each user story within each pilot
Basedorthe LJA f 2 (i & Q A y LJdzi the ideSifie6targdtSropas pledehtddi Tate3.

Table 3. Identified target groups during the user story elicitation process and a brief description for each of them.

Target Group Brief Description

Citizens, tenants, and owners Citizens and individual owners

Facility managers Managers that oversee the management of a facility's physical as
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Small and Medium enterprises thdeal with sustainability issues ¢

SMEs, companies, and entities o .
P buildings and cities

Policy makers Public authorities and policy makers (emunicipalities)
Utilities Public and private utilities

Constructors and contractors Construction companigand engineering consultancy firms
Investors Real estate investors

Target groups are closely interrelated to Persorexsonads a fictional character created to represent
the needs, desires and behaviours of a Target Group, to ensure that the pévspetits members is
always considered along the proce&®e dTerminology at the beginning of this deliverablefach
Persona captures a different point of view withariTarget Group, and as of thiseveral Personas may
exist for each Target Groulm the same context, there may be Target Groups where no specific Personas
have beenidentified, sincethere are some cases whethe identified Target Groups are considered
sufficient enough to expredbe different needs and behaviouBersonagif present)will develop their

26y dzASNJ aidi2NASa Fa ¢Sttt o602y (2L 2F GKS LRAf2GaQ

designed, tailored also to the needs of Persorkable 4 presents theidentified Personas pefTarget
Group for eacluser story according to the pildimput duringthe elicitation process.

Table 4. Identified Personas per Target Group for each user story.

Active apartment building owners who support buildi

renovation and need some supporting information
Citizens, tenants, and owners

Building owners anéhhabitants
US1 Facility managers Building renovation managers
Energy auditors

SMESs, companies, and entitie

Building maintenance companies
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us2

US3

us4

uSs5
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Policy makers

Citizens, tenants, and owners

Utilities

Facility managers

SMEsgcompanies, and entities

Citizens, tenants, and owners

Constructors and contractors

Constructors and contractors

BUILDSPACE

Energy Agencgt municipal level
Development Departmenrat municipal level

Responsible employees and decision makers of the municipa

Public building renovation managers

Apartment building renovation managers

Energy consultants

Energy auditors

ESCOs

Active apartment building owners

Business property owners

Building owners and inhabitants

Construction workers

Construction managers

Designers



uS6

us7

uSss8

us9

US10

39

Citizens, tenants, and owners

Facility managers

Investors

Constructors and contractors

Citizens, tenants, and owners

Citizens, tenants, and owners

Facility managers

Constructors and contractors

Citizens, tenants, and owners

Policy makers

Facility managers

Citizens, tenants, and owners

Policy makers

BUILDSPACE

Building owners

Building managers

Construction workers

Building owners

Building owners

Building managers

Construction workers

Building owners

Building occupants (people working or using the building for of
purposes)

Building managers

Citizens of Piraeus

Residents vulnerable to heat

Owners of buildingslpartments

MoP Social Services



US11

uS12
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Policy makers

Utilities

Investors

SMESs, companies, armhtities

Citizens, tenants, and owners

Constructors and contractors

Policy makers

Utilities

Investors

SMEs, companies, and entitie

BUILDSPACE

MoP Urban Planning Dept
Civil protection

Public authorities

Urban planners
Infrastructure providers
Potential investors
Insurances

Landowners

Building owners

Land developers

Public authorities

Urban planners
Infrastructure providers
Potentialinvestors
Institutions (e.g., research and development, academic, etc.)

Energy consultants



BUILDSPACE

Landowners
Citizens, tenants, and owners

Building owners

Constructors and contractors Land developers

3.4 Elicitation ofuserrequirements

To capture the user requirements (functional/nfumctional) from the user stories, an elicitation process
in collaboration with the pilot partners was followetihe user requirement elicitation process results in
two categories of requirements which arefaed below:

1 Functional requiremens describethe expected behaviour or output of a system and/or its
components in case of a certain inpdacilitating the development team to decidehich
technical prdolem isaddressed(Broy 2010. The elicited functional requirements have been
classified in the followingategories

Znalytics
GCompatibility
Visualisation
Qollection
Reporting
Integration
Interaction

O O O 0O o0 oo

1 Nonfunctional requirementsdefine system attributes such as security, reliability, performance,
maintainability, scalabilityand usability ensuring effectiveness dhe entire system.Non
functional requirementsnust bealwaysconsidered on the basis of designing amgplemening
an integratedsystem(Chunganddo Prado Leite2009). The elicitechon-functional requirements
have been classified in the followicgtegories

Efficiency
Interoperability
Reliability
Security
Usability

o O O O O
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The elicitation of user requirement$unctional and norunctional)along with the category that each
requirements belongs to, the type of requirement, the related user story and the related services
prescribed within BUILDSPA@# the case of functional user requirements onlgje presented iTable

5 and Table®6, respectively It should be mentioned here thahe extracted technical specificationsill

be further reviewed by the final serviatevelopersas the project continues. This implies (as was the case
for the user requirementsy possibilitthat some of them will be covereat their full potentialand some

of them partially

To ease readability dfable5, below the services that will be developed for the purpose of BUILDSPACE
are presented

1 Service 1 (SEX)Digital Twin GeneratiarThis service will integrate methods fgenerating the
geometry of Digital Twins of Buildings and will build the associated interfaces for human
information interaction between users and Digital Tw{Rdots: RPR, MOSTOSTAL, MoP, IMZI).

1 Service 2 (SE2 Digital Twins enrichment by combining WYAthermography and SLAM
approaches: This service will enable the integration of ShAséd approaches, UAV platforms
and thermal analysis for Digital Twins enrichment for an advanced and accurate building energy
performance assessme(Rilots: MOSTOSTAL, MoP).

1 Service 3 (SEJ) Building Environment Climate Scenarios: This service will rely on forecast of
energy demand and will support urban stakeholders in understanding how the building stock
energy demand will be affected in the futuby climate changéPilots: RPR)

1 Service 4 (SE4)Urban Heat Analysis and Resilience: This service will analyse urban heat at high
resolution and will combine demographic data to calculate the urban heat risk and assess social
vulnerability to hea{Pibts: MoP)

1 Service 5 (SEf)Urban Flood Resilience: This service will combine Copernicus data and available
public or city data and systematic measurements to increase building resilience to flood damages
in urban environmentgPilots: IMZL)

Table 5. Elicitation of functional user requirements along with the category that each requirement belongs to, the related
user story and the related services prescribed within BUILDSPACE.

: o Category of Related User :
Requirement Description _g y Related Service
requirement Story

Connect  district  heating
consumption data in
RQO1  apartment buildings  with
available building informatior
(e.g., area, volume, etc.)

Analytics,

. uUs1 SE1, SE3
Compatibility
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RQO2

RQO03

RQO4

RQO5

RQO06

RQO7

RQO8

RQO09

RQ10

RQ11

RQ12

RQ13

Calculate energy efficienc
rating of buildings that are
connected to the distric
heating network

Visualise building's energ
efficiency rating

Link "bad" energy efficienc
rating buildings with
recommended solutions

Identify all chimneys by usin
satellite thermography images

Connect every "hot" chimne
to building and heated arei
data

Connect every "hot" or usel
chimney toheat source used i
the building

Create a list of heated building
and used heat source

Calculate  building's  hee
consumption

Calculate air pollution for eac
heatsource

Measure the roof area that i
available for solar energ
generation

Measure the shaded roof are:

Calculate the yearly output ¢
solar panels

Analytics

Visualisation

Analytics

Collection

Collection

Collection

Reporting

Analytics

Analytics

Analytics

Analytics

Analytics Reporting

US1

Usl

Usl

uSs2

us2

us2

us2

us2

us2

US3

US3

US3

BUILDSPACE
SE1, SE3

SE1, SE3

SE1, SE3
SE1, SE3

SE1, SE3

SE1, SE3

SE1, SE3
SE1, SE3
SE1, SE3
SE1, SE3

SE1, SE3

SE1, SE3
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RQ14

RQ15

RQ16

RQ17

RQ18

RQ19

RQ20

RQ21

RQ22

RQ23

Calculate the available amout
of solar energy (solar enerc
potential of the building)

Visual representation of the
progress of construction work
on daily/weekly basis

Identify quickly and accuratel
hazards that are associate
with  groundwater levels,
taking also into account the
weather changes

Visualrepresentation of greer
energy production and relate:
savings

Visual identification of therma
bridges of the buildings

Detect cracks in the buildin
structure or displacement o
the building or surrounding
buildings

Provide a baseline indicatc
value for the energy
performance of municipa
buildings, as well as
procedure to replicate on mort
municipal or other buildings

Provide a baseline indicatc
value for the thermal
performance, as well as
procedure to replicate on mor
municipal or other buildings

Measure the impact o
interventions at building scale

Measure the impact o
interventions at city scale

Analytics, Reporting

Visualisation

Analytics,
Compatibility,
Visualisation

Visualisation

Visualisation

Analytics,
Visualisation

Analytics

Analytics

Analytics

Analytics

US3

us4

uUSs5

us6

uSs7

uSss8

us9

uS9

us9

us9

BUILDSPACE
SE1, SE3

SE1, SE2
SE1, SE2

SE1, SE2

SE1, SE2

SE1, SE2

SE1, SE2, SE4

SE1, SE2, SE4

SE1, SE2, SE4

SE1, SE2, SE4
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RQ24

RQ25

RQ26

RQ27

RQ28

RQ29

RQ30

RQ31

RQ32

Provide a baseline indicatc
value for the socia
vulnerability to urban heat

Measure relevant hea
indicator values at any time

Acquire necessary expertis
and equipment to perform
building and city level hea
analysis at any time, at an
building

Identify specific areas wher
urban heat is significantl
higher than the rest of the city

Measure the impact o
interventions at the city leve
regarding urban heat ani
social vulnerability

Develop an onlineversion of
the already existing Floo
Damage Assessmel
Methodology (FDAM) tool

Upgrade FDAM to address tt
expected damage in urba
flooding caused by shoterm
extreme rainfall events, whil¢
also allowing engagement ¢
end-users

Make the upgraded FDAL
more userfriendly in terms of
eliminating the needs for Gl
and requiring programming
skills by the endisers

Visualise flooding hotspots k
combining availale offline
flooding altitude data, satellite
urban floods images an

Analytics

Analytics

Reporting

Analytics

Analytics

Integration

Analytics, Interaction

Interaction

Visualisation,
Compatibility

US10

US10

uUsi10

US10

US10

uUsil

US11

uUsil

uUsil

BUILDSPACE

SE1, SE2, SE4

SE1, SE2, SE4

SE1, SE2, SE4

SE1, SE2, SE4

SE1, SE2, SE4

SES5

SE5

SES5

SES5
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RQ33

RQ34

RQ35

RQ36

RQ37

RQ38

RQ39

RQ40

RQ41

RQ42

satellite terrestrial altitude
data

Calculate the flood damage pt
m? of urban area

Calculate the flood damageer
m of urban infrastructure

Calculate the flood damage p«
building

Build evidence of urbal
planning events by enabling t
make individual georeference
inputs by the end users

Calculate  the  terrestria
altitude from satellite LIDAF
DEM model with open sourc
softwares: QGIS, LAStoo
FUSION, SAGA and make a k
of intersection of them

Calculate the averag
Normalized Difference
Vegetation Index (NDVI) pe
odzA ft RAy3a 2NJ

Assess how blugreen is a
building or a building's plot

Identify where are the critica
points in view of high urbatr
flooding risk

Create NDVI trends ove
seasons and years

Monitor existing bluegreen
infrastructure measures b
attaching photos and writing

Analytics

Analytics

Analytics

Interaction

Compatibility

Analytics

Analytics

Analytics, Reporting

Analytics

Analytics,
Compatibility,
Interaction

Usi1

US11

US11

uUsil

US11

US12

US12

usi2

US12

US12

BUILDSPACE

SES
SE5

SE1, SE5

SES

SE5

SE1, SE5

SE1, SE5

SES5
SE5

SE5



RQ43

RQ44

RQ45

some connectec
text/descriptions

Calculate  the  terrestria
altitude from satellite LIDAF
DEM model with open sourc
softwares: QGIS, LAStoo
FUSION, SAGA

Analytics,
Compatibility

Combine available terrestric

with satellite data in order tc Analytics,
identify  potential flooding Compatibility
hotspots

Analyse the effects of blue
green infrastructure measure
on flooding resilience o
buildings

Analytics

US12

uUS12

US12

BUILDSPACE

SE5

SE5

SE1, SE5

Table 6. Elicitation of non-functional user requirements, horizontally applied to all user stories.

Requirement Description

Category of requirement

RQI6

RQI7

RQ48

RQI9

RGO

RG1

47

Guarantee the security of stored information

Support real time data collection

Provide timeefficient analytics methods

Support different authorisation access level 1
different users

Support error protection methods for user inpi
fields

Enable easy useravigation through the platform

Reliability

Interoperability

Hficiency

Security

Usability

Usability
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R®2 Prevent users from inserting invalid input Usability

Allow extensibility and easy implementation

. . Usability
new functionalities

R3

3.5 Extracting Echnical Requirementfrom the elicited User Requirements

In this section, a first iteration of BUILDSPACE technical requirements is presenidesult of the
translation of the user requirement3o thisend, Table7 includeshe description of BUILDSPACE technical
requirements along witlthe related user requirements from which eatgthnicalrequirement has been
elicited.However, it should become clear that the followiligj of technical requirementis the result of

an initial desk research that has been perfornigdthe authors of this deliverahleombined with a first
discussion roungvith the dedicated technical partners of the BUILDSPACE prGjiein thatthe process

for capturing thefinal contextof each technical requiremeris an ongoing and ever developing progess
the technical requirementpresented below will be further elaborated and enhanced in the near future,
following severako-creation activities andounds ofsocial andstakeholder engagement that will be
carried out as part of the TasR.3 of theBUILDSPAGHoject The alignmentand merging with the
respective work that is currently being dotier the purpose of Task T2.%hich is focusedn the
synchrongation of the final technical requirements witisting frameworks and available components
of Copernicus and EGNS| be dso taken into consideratian

Table 7. Technical requirements elicited as a result of the translation of the user requirements and a brief description
for each of them.

Technical
Requirement Description Details

Related User

Requirement
ID q

It is required to fligh a DRONE equipped with an RGB camer.
a thermal camera to capture a set of images from which it wil
possible to generate the final 3D model. Additionally, this fli
needs tobe supported by GPS points in order to scale .
georeference the data. RQO3

Energy efficiency

TRO1 . o
visualisation

The output of the SE 1 (Digital Twin) in .ifc format could pro
the required visualization of the building. Firis, the data for
Digital Twin generation must contain X. Y, Z, R, G, Band t di
generate the final 3D model.

Visualisation
TRO2 0dzA f RAY3Qa
efficiency rating
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TRO4

TROS

TRO6

TRO7

TRO8

TRO9

49

Must provide data
visualisation tools anc
functionalities

Support importing
datasets in different
formats

Construction  works
monitoring

Visualisation of
progress monitoring

Social  vulnerability
indicator to urban
heat

Support importing
datasets in different
formats

Heat indicator at any
time

Web GIS tool to visualise Copernicus Urban Atlas land use
(.shp/.gpkg) along with building energy performance ratings.

Copernicus Urban Atlas data (.shp/.gpkg) must be supporte
link "hot chimneys", address with land use.

A survey is required with a Mobile Mapping Solution that is ¢
to provide a 3D point cloud of the real state of the constructi
This 3D point cloud could be captured at different stages of
building and then compared.

The output of the SE 1 (Digital Twin) could provide the requ
visualisation for progress monitoring. The final outmubDigital
Twin can be updated in near reine with the asis data to
provide areal picture of the different construction phases of tl
building and can be compared with the-dssign information.
AR/VR technology can be used as a means for \satiafi for the
comparisorbetween the planned and as analysis.

9 Statistics data are required at infraunicipal/census sectiol
scale in .csv format:

Age

Gender

Income

Education

Home composition

1 Shapefile (.shp) containing the georeferenced of cer
sections.

> > > > >

Sentinel 2 and Sentinel 3 data (JPEG2000) should be suppot
order to define environmental indicators and hotspots.

I Requires meteorological data with poingistributed in
different sectors of the city which will contain at least tl
following parameters recorded at retime:

A Air temperature
A Relative Humidity

1 The above parameters may be complemented with:
A Air pollutants
A Live traffic data

BUILDSPACE

RQO6

RQ15

RQ24

RQ25
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TR11

TR12

TR13

TR14

TR15

TR16
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1 Use of GIS tgeoreference the data obtained. A platforr
will be needed to host the heat indicator and display a-¢
time heat indicator value.

Support importing Climate Service data (netcdf, tiff) should be supportegrwvide
datasets in different temperature forecasts and ERA5 reanalysis data to calculate
formats indicators.

Must provide data
visualisation tools anc
functionalities

Web GIS capabilities to visisli the spatial variability o
hotspots, heat indicators and environmentaticators.

Expertise anc
equipment for  Design a learning programme
performing heat  Training materials

analysis, both a § Equipment: thermal drones, thermographic cameras.
building and city level

1 Requires meteorological data with points distributed
different sectors of the city which will contain at least tl

Identification of following parameters:
specific areas whert A Air temperature
urban heat is A Relative Humidity

significantly ~ higher § The aboveparameters may be completed with:
than the rest of the A Air pollutants
city A Live traffic data
1 Additional data:
A Satellite images

Support importing
datasets in different
formats

Sentinel 2 and Sentinel 3 data (JPEG2000) should be suppotr
order to identify urbarheat hotspots.

Must provide data
visualisation tools anc
functionalities

Web GIS capabilities to visualise the spatial variability of the &
where urban heat is significantly higher than the rest of the ¢

1 A baseline should be established against which to com|
the impact of interventions. This will require data on t
current state of temperature and humidity.

1 The above can be complemented with messments of
energy consumption and temperature and humidity insi

Interventions impact
at the city level
regarding urban hea
and social vulnerability

BUILDSPACE

RQ26

RQ27

RQ28
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TR18

TR19

TR20

TR21

TR22

TR23

TR24

TR25

51

Support importing
datasets in different
formats

Support importing
datasets in different
formats

Must provide data
visualisation tools anc
functionalities

District heatirg
consumption data
linkage with building
information

Support importing
datasets in different
formats

| KAYySeaqQ
identification

Measure theroof area
that is available for

solar energy
generation
Support importing

datasets in different
formats

Visual identification of
thermal bridges of the
buildings

vulnerable households to obtain results and verify whetl
the actions are having an impact on these households.

ClimateService data (netcdf, tiff) should be supported to prov
temperature forecasts and ERA5 reanalysis data to calculate
indicators.

Sentinel 2 and Sentinel 3 data (JPEG2000) showddigeorted in
order to identify urban heat hotspots.

Web GIS capabilities to visualise the spatial variability
hotspots, heat indicators and environmental indicators.

The output of the SE 1 (Digital Twin) in .ifc format could pro
the required building information (e.g., area, volume, etc)
connect district heating consumption data in apartme
buildings.

Copernicus Urban Atlas data (.shp/.gpkg) must be supporte
link energy consumption, address and cadastral data with |
use.

The output of the SE (Digital Twin) in .ifc format could provic
the required identification and visualisation of the building. |
this, the data for Digital Twin generation must contain X. Y, .
G, B and t data to generate the final 3D model.

The output of the SE 1 (Digital Twin) in .ifc format could pro
the required area calculations for solar energy generation.

EU datdrom GHSEGIlobal Human Settlement Layer (.tiff) shot
be supported to provide detailed data for buildings.

The output of the SE 1 (Digital Twin) in .ifc format could pro
the required identification and visualisation of the building. F
this, the data for Digital Twin generation must contain X. Y, .
G, B and t data to generate the final 3D model.

BUILDSPACE
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RQ11
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TR27

TR28

TR29

TR30

TR31

TR32

TR33

TR34

TR35

52

Detect cracks in the
building structure or
displacement of the
building or
surrounding buildings

Support  importing
datasets in different
formats

Must provide data
visualisation tools anc
functionalities

Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats

The output of the SE 1 (Digital Twin) in .ifc format can be use
identify and locate the cracks in the building structure
displacement of the building or surrounding buildings.

Copernicus Urban Atlas data (.shp/.gpkg) must be supporte
link energy consumption, address and cadastral data with |
use. Also processed Sentinel 2 data (JPEG2000 format) sho
supported to evaluate the ate of vegetation with the use ¢
vegetation indices.

Web GIS capabilities to visualise Copernicus Urban Atlas lan
data (.shp/.gpkg) along with heated buildings and heat sourc

CAMS European air quality forecasts data (GRIB/netcdf) st
be supported in order to validate air pollution calculations.

EU data from @SL: Global Human Settlement Layer (.tiff) shot
be supported to provide detailed data for buildings.

CAMS solar radiation time series (GRIB/netcdf) should
supported to calculate yearlyutput.

CAMS solar radiation time series (GRIB/netcdf) should
supported to calculate yearly output.

Climate Service data (netcdf, tiffpould be supported to provid
temperature forecasts and past data for energy consumpi
analysis.

Climate Service data (netcdf, tiff) should be supported to proy
temperature forecasts and past data for energy consumpti
analysis.

Climate Service data (netcdf, tiff) should be supported to proy
extreme precipitation and flood risk indicators.
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TR36

TR37

TR38

TR39

TR40

TR41

TR42

TR43

TR44

TR45

TR46
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Must provide data
visualisation tools anc
functionalities

Support importing
datasets in different
formats

Must provide data
visualisation tools anc
functionalities

Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats
Support importing
datasets in different
formats

Web GIS capabilities to visualise the spatial variability of flooc
and extreme precipitation projections.

Sentinel 2 data (JPEG200£Hould be supported in order ti
identify flooded areas.

Web GIS capabilities to visualise the spatial extent of floa
areas from satellite images.

Sentinel 2 data (JPEG2000) should be supported in orde
calculate the flood damage area.

Sentinel 2 data (JPEG2000) and CLMS Imperviousness dat:
should be supported in order to calculate the flood damage &
of urban areas.

Sentinel 2 data (JPEG2000) and EU data from GHedhbal
Human Settlement Layer (.tiff) should be supported in orie!
calculate the flood damage area of urban areas.

CLMS DEM products should be supported (.tiff).

Sentinel 2 data (JPEG2000) shouldsh@ported to calculate
NDVI.

Sentinel 2 data (JPEG2000) should be supported in orde
calculate related indices.

CLMS DEMroducts should be supported (.tiff).

Sentinel 2 data (JPEG2000) should be supported to calc
NDVI.
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Support importing
TR47 datasets in different CLMS DEM products should be supedr(.tiff). RQ43
formats

Support importing
TR48 datasets in different
formats

Sentinel 2 data (JPEG2000) should be supported in orde
identify flooded areas.

Must provide data . . .
8 provi Web GIS capabilities taisualise the spatial extend of floode

TR49 visualisation tools anc . RQ44
. " areas from satellite images.
functionalities
Support importing : .
TR50 datasets in_different T Soil Water !nde% (Sentinél gSAR and Metop ASCAT)
formats I Surface Soil Moisture (SentiREIGSAR)
Support importing ,
Copernicus Urban Atlas data (.shp/.gpkg) must be supporte
TR51 datasets in different pernicu (:shp/-gpkg) mu upp RQ45

link flood risk with land use.
formats

3.6 Feasibility of User Requirements

For the purpose of BUILDSPACE, the feasibility of user requirements has been assessjgthdtion

with the presence of a technical requirement. To specify, if a technical requirement has been extracted
based on a specific user requiremefitom the technical partners of BUDEPACE)then this user
requirement is considered feasible. In tekeme context, if a user requirement cannot be translated into

a technical requirement, then it idassified as unfeasible. This is when mitigation measures are required,
in that this user requiremenheeds to be mitigated in terms of what is requestedifsrimplementation,

so as to become feasiblm this respectTable8, presents the feasible user requirements along with those
wheremitigation measures need to be appliethis table will be used as a starting point for the creation

of the use cases that will rely on a feedback loop between the technical and pilot padmamse detailed
presentation of the information included ifable8 is presented iMable21 (Annex).

Table 8. Feasibility assessment for the elicited user requirements.
Related User User Feasibility of User Related Technical Mitigation measures
Story Requirement|D Requirement Requirement required
RQO1 TR20, TR21

Us1
RQO2 P TR27 0
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us2

uUS3

us4

uSs5

uS6

us7

uSss8

us9

uUsi10

RQO3
RQO4
RQO5
RQO6
RQO7
RQO8
RQO9
RQ10
RQ11
RQ12
RQ13
RQ14
RQ15
RQ16
RQ17
RQ18
RQ19
RQ20
RQ21
RQ22
RQ23
RQ24

RQ25

=

TRO1, TRO2, TRO3

TR22

TRO4

TR28

TR29

TR23, TR24

TR30

TR31

TR32

TROS, TRO6

TR25

TR26

TR33

TR34

TRO7, TRO8

TRO9, TR10, TR11
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uUsil

usi2

RQ26
RQ27
RQ28
RQ29
RQ30
RQ31
RQ32
RQ33
RQ34
RQ35
RQ36
RQ37
RQ38
RQ39
RQ40
RQ41
RQ42
RQ43
RQ44

RQ45

—_

TR12

TR13, TR14, TR15

TR16, TR17, TRI&R19

TR35, TR36

TR37, TR38
TR39
TR40

TR41

TR42

TR43

TR44

TR45

TR46

TR47

TR48, TR49R50

TR
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4 Description of services

In addition to the User Stories and Requirements, a-fegkl Service description, including relevant data
FYR a0SyIFINA24az ¢l a O2YLX SGSR o6& Fff LINIYSNEBR GKI G
with instructions prepared to that end.

TheA SNIBAOSAQ RSAONALIIAZ2Y FNB dzaSTdzZ R20dzySyda G2 Ay
of services implementation, while matching the functionalities that the service is intended to have as a

first approach with the actual needs from thesars (expressed through the User Stories and User
Requirements).

The template to describe the services was defined, including the scope and objective(s) of the service, a
short description, input requirements, service operation, service output and sewackflow. It also
includes data requirements, divided into data rdependent from Pilot (excluding Copernicus and EGNSS
data services for the moment, since they are beaidgressedhroughanother parallel process, as can be

seen inSection 5 and Pilotdependent data.

The template defined is presented in the followihgble9. It is divided itb main sections of service ID,
scope and objectives of the service, narrative of the service, and data requirements.

Table 9. Services description template, with instructions, provided to provide dédnghdesiption of the services

{ SNBAOS L5

{ SNBAOS yI {9 MkKkHKOKNKPY blYS 2F (GKS aSNWBAOS

[ SFR LI NIYytlFNIYSN F OhiKSNI LI NIyét NIySNa | ONBye

A0S gKIG 0(aKE LEASNBAOS R

{ 02 LIS .NASpbe RS&ao

rn

N 25
ho2aS0a@S6ad. NASbeé RSaAONAROGS ¢KIFG Aa GKS Uylf o6Sy
A A

{K2NIi RS&ONALBL2Y

t NBEGARS | aK2NlI RS&aONA L2y 2F 6KEG GKS &aSNBAOS

/| 2YLX SGS RSaONR LB 2Y

Ly Ldzi NBIjdzLYRAOIGS gKIFG FNB (GKS AyLiddzia ySSRSR
NEFRAYy3I& 6AGK | OSNIIFAY NBLR2NbYy3I NI G
f SFaid @8SINARS RFEGEF lo2dxi GKS &SI N 2
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{ SNIAOS 2L.55a0NAO6S Ay | &aAYLX S 6@ NBtSOlIyid RS
0KS aSNWAOS dzaSa G(KS AyLlzia LINSOA26e®E
YAg ORI §& Ad A& (O NX 33 SIXEBRNI oNsB ljad2Svasi =S ¢
{ SNIBAOS 2dzLYRAOIF(GS 6KIFG RFEGIF FYyRk2NJ NBadz Ga o6Aft
gAft 0S YIRS [ @LFLAtLoftS o0F2N) SEI YLX S2
2F t5C NBLRNIS 20KSNX0V
{ SN2AF b2
t NEGARS | LINBfAYAYLFINE RSEAONA L2y 2F (GKS FdzyOas 2)
ySSRa o0l aaSaasSR GKNRdAAK NBIdANBYSyiGas dzaSNI aiz
Sy oA &aliBIR

Mod- - - BHOOI®E (2 GKS aSNBAOSO

HO- - - BS®8Po2y 2F LIAfT20 FNBIF (2 6KAOK GKS &SN
od- - - BFOPAPYGHISNI Oo @S YI LI FLIISINA aK2gAy3d KKS o
ne. - - EO®HEDP I NBE ASOSNIf 2LJs2ya (2 &4SS YXNB 2N
pd - . BFPA®dz OFf A0l 2y XBYyS o6dzZAf RAYy3I>X Al LINRODAR
coP - .

TP - .

51 NS Ij dzA NEYSy i a

51 0FRE2IPYRSY (I d PNESWNItAAGd2al0 | YR @D E{ o Gly Od IMRBRO 3
¢ a1 HDHDO

a2y Al2NRyYy3

5SA0NA LI 2Y
5FaGF F2NXYLE G
l @At OAEAG:
wSIf aYSk K.
2 g DHSaa«K
{LIalf wSaz
I OO0dzNI O@
¢SYLR2NYt wS:
a2y Al2NAY 3
5Sa0ONA LI 2y
X

X

azyxﬁzNJ\ya
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-
t ARSBELISYRSY G 51 it
bl YSE a2yAl
LI N YSGSNI

5Sa0NA LI 2Y

5FaF F2NXYE G
L G Af L OoAE AG:
wSkt aYSk K
218 G2 O

(@]
N u»

{LIalf wSa
I OO0dzNJ Oe

¢SYLIZN) f wS:

al yRFi2NE 2 ¢KA& Oly 0SS FdNIKSNI SELX Ay SR
REGI 1y26 AyYa2Q0e38/ 2F RIFGFE 6KI G Fdzy:

bl YSE az2yAild
LI NI YS G SNJI

55340NA LI 2Y
X
X

bl YSE az2yAl
LI N YSGSNI

X

Inthe¥2ft t 2gAy3 aSO00A2yas (KS the prvdisGemplde aR DE@MNIdLIi A 2 v &
starting from Service 1 (SE 1Digital Twin Generatignto Service 5 (SE 5Urban Flood Analysis and
Resiliencg

4.1 SE 1 Digital Twin Generation

Table 10. Service 1 (SE1) - Digital Twin Generation description.

{ SNAOS L5

{ SNBAOS yI {9m 5A3FAGFE ¢oAYy DSYSNlIazy
[ SFR LI NIy ! h/ hiKSNJ LI NIy ¢n
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{O02LS YR 20250a@Sa 2F { SNBAOS

{ 02 LIS ¢tKAa aSNWAOS Attt 3ISYySNIrGS G(KS DS2YS
LI2AYyd Of2dzR RFEGlE O2ydlFAyAy3d 3S2YSiNE
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51 GF NBIljdzANBYSY(a

b2 O02YLX SGSR F2NJ G6KS Y2YSyi

4.2 SE 2 Digital Twin Semantic Enrichment

Table 11. Service 2 (SE2) - Digital Twin Semantic Enrichment description.

{ SNAOS L5
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4.3 SE 3 Building Environment Climate Scenarios

Table 12. Service 3 (SE3) - Building Environment Climate Scenarios description.
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4.4 SE 4 Urban Heat Analysis and Resilience

Table 13. Service 4 (SE4) - Urban Heat Analysis and Resilience description.
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4.5 SE 5 Urban Flood Analysis and Resilience

Table 14. Service 5 (SE5) - Urban Flood Analysis and Resilience description.
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5 Specification of BUILDSPAGE Copernicus/EGNSS alignment and
synchronsation

This section is dedicated to a detailed analysis of the available datasets and services provided by
Copernicusand EGNSSOur goal is to identify the monitoring parameters, temporal scales, and spatial
resolution of the data that will be utsed in the BUILDSPACE project. This analysis builds upon the work
completed in Task 2,ivhere user stories from the four pilots weneeated and specific requirements

were established, as well as the objectives of the five BUILDSPACE services. By conducting this analysis,
we aim to ensure the alignment and synchronization of BUILDSPACE platform with Coge@MN$S and

to ensure thatwe are utilsing the most appropriate data sources and services to meet the needs of our
users and to identify possible extensions that BUILDSPACE can offer to Copernicus/EGNSS services.

Section5.1describeghe three Copernicus core services related to BUILDSPACE, namely Land Monitoring
Service, Atmosphere Monitoring Service and Climate Change S&eat@n5.2 provides a detailed list

of the monitoring parameters, temporal scales, spatial and temporal resolution of data that will be used
in the four pilots and the five BUILDSPACE senSeesion5.3refers to the alignment of the architecture
design of the BUILDSPACE core platform and applications with EGNSS.

5.1 Products Analysis

The CopernicuBrogranmeis a European Union initiative supported by the European Space Agency (ESA)
for the space component and the European Environment Agency (EEA) forsibie Gomponent aimed
at developing data and information services based on satellite Edntlkrvationand in situ dataand

1 http://www.urbanlearning.eu/toolbox/stakeholders/
2 https://joinup.ec.europa.eu/collection/rollineplanrict-standardisation/europeasglobalnavigationsatellite-systemeqgnss
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providing accurate, upo-date, and reliable Earth observation data to support environmental monitoring,
climate research, and other applications. Its objective is to deliver accurate and timely information on a
wide range of environmntal variables, including air quality, land use, ocean dynamics, climate change,
and emergency management. It uses a constellation of satellites, grloased sensors, and data from

other sources to gather and analydata on the Earth's environment. Thata are made available to

public authorities, businesses, and citizens through a dedicated web portal, which provides access to a
range of services and applications for environmental monitoring, risk management, and other purposes.
The CopernicuBrogramme is part of the EU's wider strategy to promote sustainable development and
address global environmental challenges, operating since 2014 and is expected to continue providing
valuable data and services for many years to come. The information servicésdeprdwy Copernicus are
available to its users, mostly public authorities, on a full4séeharge and open basis and with continuity.

The Copernicus Programme is served by dedicated satellites (i.e., the Copernicus Sentinel families) and a
set of additioral Contributing Missions (i.e., satellites run by various commercial and national agencies).
Since the launch of SentingA in 2014, the European Union set in motion a process to place a
constellation of almost 20 more satellites in orbit before 2030s Bhtellite data is complemented by and
validated with in situ data.

5.1.1 Copernicus Land Monitoring Service

TheCopernicus Land Monitoring Service (CLI8he of six services within the Copernidsgramme
responsible for monitoring and providingformation on landrelated variables, such as land cover, land
use, vegetation, and soil moisture, as well as producing-tagbalution maps of land features. The data
used by the CLMS is obtained from a range of sources, including satellite sensorseaidmpaigns,
and ground measurements.

The CLMS is divided into five thematic services, each with its own focus and set of products:

1 The Land Cover service: This service provides information on the type and extent of different land
cover classes, sucls orests, grasslands, and urban areas. It also monitors changes in land cover
over time, which can be used to identify land use patterns and track deforestation, sakiani
and other landuse changes.

9 The Land Use service: This service provides infimman how the land is used, such as for
agriculture, forestry, or urban development. It also includes information on land management
practices, such as crop rotation and irrigation.

1 The HighResolution Layers service: This service provides detailedriafmn on specific land

features, such as water bodies, impervious surfaces, and forest types. It also includes information
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on land fragmentation, which is the breaking up of natural landscapes into smaller and more
isolated areas.

1 The VegetatiorMonitoring service: This service provides information on vegetation dynamics,
such as vegetation cover, biomass, and productivity. It is used to monitor the health of vegetation,
track the effects of climate change on plant growth, and assess the potential iwifacest fires
and other natural disasters.

1 The Soil Moisture service: This service provides information on soil moisture content, which is
essential for predicting crop yields and managing water resources. It is also used to monitor the
severity of droghts and floods.

The CLMS can contribute to enetgfficient buildings by providing information to construction, facilities
management, and real estate companies on the urban environment in order to identify areas where
energyefficient buildings can bbuilt or retrofit, and where renewable energy sources, such as solar or
wind power, can be installed. Also, CLMS provides information on the urban heat island effect, which is
the phenomenon where urban areas are significantly warmer than the surroundgiabareas. This effect

is caused by the high density of buildings, roads, and other infrastructure that absorb and retain heat, as
well as the lack of vegetation that provides shade and evapotranspiration. On this basis, the CLMS can
provide information @ the extent and severity of the urban heat island effect, which can be used to
identify areas where cool roofs, green roofs, and other urban heat island mitigation strategies can be
implemented to reduce the energy needed to cool buildings. The CLMSstapravide information on

the location and size of renewable energy sources, such as solar panels and wind turbines, which can be
integrated into buildings or the urban environment to provide renewable energy.

Moreover, CLMS can contribute to the genewatdf digital twins by providing highuality and upto-date
geospatial data on the land surface, land cover, and land use. In the case of urban environments digital
twins as replicas of physical buildings/assets are used to simulate, monitor, and optimize
performance. The provided geospatial data from CLMS on a range of variables, including topography, land
cover, land use, vegetation, and water resources can be used to create detailed 3D models and to update
and improve existing digital twins, engug that they remain accurate and up to date.

CLMS can contribute to climatesilient cities by providinmsightson the vulnerability of cities to climate
change. This includefataon the location and extent of urban areas, as weltlat forthe expasure of

cities to hazards such as floods, landslides, and heatwaves. This information can be used to identify areas
that are at high risk and to prioritize adaptation and mitigation measures.

In addition, the CLMS can provighgut on the potential for gren infrastructure, such as urban forests,
green roofs, and parks, to mitigate the impacts of climate change. Green infrastructure can provide
multiple benefits, such as reducing the urban heat island effect, improving air quality, and reducing the
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risk offlooding. The CLMS can providataon the location, extent, and quality of green infrastructure,
which can be used to identify areas where green infrastructure can be enhanced or expanded.

Finally, the CLMS can contribute to climagsilient cities by mviding information on the energy use and
emissions of urban areas. This includiesa on the location and size of energijtensive industries, as
well as information on the use of renewable energy sources. Kiiosvledgecan be used to identify
opportunities for reducing greenhouse gas emissions and promoting energy efficiency.

In summary, the Copernicus Land Monitoring Service is a key component of the Copmirasme,
providing accurate and ufm-date information on landelated variables and higlesolution maps of land
features. Its data and productare related to BUILDSPACE SE1, ardwidely used by a range of
stakeholders and can be applied in a variety of fields, supporting degising and improving the
understanding of the Earth's envitment.

5.1.2 CopernicusAtmoshpereMonitoring Service

TheCopernicus Atmosphere Monitoring Service (CASI8)service provided by the European Centre for
Medium-Range Weather Forecasts (ECMWF) on behalf of the European Union. CAMS is designed to
provide reliable and wpo-date information on atmospheric composition and quality in Europe and
worldwide, usingstate-of-the-art satellite and groundbased observations, models, and data assimilation
techniques.

CAMS focuses on the monitoring and forecasting of key atmospheric constituents, including greenhouse
gases, aerosols, ozone, and reactive gases such agenitdioxide and sulfur dioxide. It also provides
information on air quality, pollen and wildfires aiming to support various sectors, such as health,
environment, climate change mitigation, and potityking, among others.

CAMS offers a range of productsdaservices, including:

91 Daily and longerm air quality forecasts, available for various pollutants, such as nitrogen dioxide,
sulfur dioxide, ozone, and particulate matter. These forecasts can be used to support public
health, environmental management, dpolicymaking.

1 Global atmospheric composition monitoring, which provides detailed information on key
atmospheric constituents and their interactions. This information can be used to support climate
research, atmospheric chemistry, and poliogking.

1 Greenhouse gas monitoring, which tracks the emissions and concentrations of carbon dioxide,
methane, and other greenhouse gases. This information can be used to support climate change

mitigation efforts, such as the monitoring of emissions reduction targets.

79



BUILDSPACE

1 Monitoring of stratospheric ozone, which provides information on the depletion of the ozone
layer and the effectiveness of international efforts to protect it.

1 Monitoring of air pollution from wildfires, which provides information on the location, etxtend
intensity of wildfires, as well as the resulting air pollution. This information can be used to support
public health and environmental management.

Regarding energgfficient buildings CAMS can help by provididgtaon air quality and greenhouse gas
concentrations that can help identify sources of emissions and areas for improvement. CAMS can provide
information onoutdoorair quality, including the concentration of pollutants such as carbon dioxide, which

is an indiator of poor ventilation. By monitoringutdoor air quality,urban plannergan identify areas for
improvement and take steps to improve ventilation and air quality, which can reduce energy consumption
and improveO A (i AhkaSh/aadomfort. For energposumption modding, CAMS can provide data on
energy consumption patterns and emissions from nearby sources such as traffic or industrial facilities,
which can be used to develop more accurate models of building energy use.

Moreover, CAMS provides air difa forecasts, which can help city officials plan for kpgiiution events

and take steps to reduce energy use during these periods. For example, if high levels of pollution are
forecasted the building automation systems can be adjusted to reduce \aftil rates, which can help

save energy while maintaining indoor air quality. Information on the concentration and distribution of
greenhouse gases such as carbon dioxide and methaaadso provided to help the identification of areas
where energy use ecabe reduced, such as through improved insulation or the use of renewable energy
sources. The reduction of greenhouse gas emissions supports the mitigation of climate change while also
reducing energy costs.

In line with the above, CAMS can contribute tomate-resilient cities in several ways, primarily by
providing information on air quality, weather, and greenhouse gas concentrations that can help identify
areas of vulnerability and inform strategies to adapt to climate chaDg¢aon air quality, inalding the
concentration of pollutants such as particulate matter and ozone, helps urban planners identify areas with
poor air quality and take steps to improve it. By improving air quality, cities can reduce the health impacts
of air pollution, which candexacerbated by extreme weather events such as heatwaves. In addition, the
weather forecasts, provided by CAMS, can help city planners prepare for extreme weather events such as
heatwaves, floods, and storms. By being better prepared for extreme weatlet® cities can reduce

the risks to public safety and infrastructure. CAMS can also proktieon the dispersion of hazardous
substances in the atmosphere. Thivowledgecan be used to develop disaster response plans and reduce
the risks associated thi industrial accidents or other hazardous events.

In summary, the Copernicus Atmosphere Monitoring Service (CAMS) is a comprehensive service that
provides reliable and ufp-date data on atmospheric composition and quality worldwide. The service
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aims to support various sectors, such as health, environment, climate change mitigation, and policy
making, among others, using stadé-the-art satellite and groundbased observations, modeland data
assimilation techniques.

5.1.3 CopernicuLlimate Chang&ervice

The Copernicus Climate Change Service (C@®rated by the European Centre for Medikange
Weather Forecasts (ECMWF), provides authoritative information about the Earth's climate analriges

over time. The C3S combines information from a wide range of sources, including satellite and ground
based observations, computer models, and historical climate data. Its goal is to provide accurate and
reliable information to help policymakerbusinesses, and individuals make informed decisions about
climaterelated issues.

The service provides a range of climate information products and services, including:

1 Climate bulletins: Monthly and seasonal climate bulletins, which providevenview of the
current state of the climate, as well as predictions for the coming months.

1 Climate indicators: These are key climate variables, such as temperature, precipitation, and sea
level, that can be used to track changes in the climate over time.

1 Climate reanalysis: This is a process that combines historical climate observations with computer
models to create a complete picture of the Earth's climate over the past few decades.

1 Climate projections: These are computggnerated forecasts of futurelimate conditions, based
on a range of different scenarios and assumptions.

1 Climate data access: The C3S provides access to a wide range of climate data, including historical
observations, model output, and other climatelated information.

1 Sectoral mformation: The C3S also provides climegtated information specific to different
sectors, such as agriculture, energy, and transport.

The C3S can contribute to enemgfficient buildings given the access it provides to a wide range of climate
data descibed previously, which can help construction companies understand the local climate conditions
and design buildings that are optisad for energy efficiency. Moreover, climate projections can help
building designers and engineers anticipate future clin@editions and design buildings that arere
resilient to climate change. For example, if a building is located in an area that is projected to experience
more frequent heat waves, designers can incorporate features such as shading devices and natural
vertilation to help keep the building cool without relying on eneigiensive air conditioning. The C3S
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also provides energy demand forecasts that can help building owners and operators anticipate energy
demand and optinte energy use.

Regarding climateedlient cities C3S providedatathat helps to understand the local climate conditions

and develop strategies timproveclimate resilience. Based on the future climate conditjaity planners

and policymakers can develop strategies to mitigate the impacts of climate change. For example, if a city
is located in an area that is projected to experience more freqagtieme precipitation events leading

to urban flood planners can evelop strategies to providearly warning systemsncrease green spaces

to absorb and retain stormwaterand promote floodresistant building designMoreover, the C3S
provides early warning systems for extreme weather events that can help cities priegpaed respond

to these events. For example, the C3S provides information on the likelihood and severity of heat waves,
storms, and floods, which can help cities prepare emergency response plans and inform the public about
potential risks.

Overall, the Gpernicus Climate Change Service is an important resource for anyone interested in
understanding the Earth's climate and its changes over time. Its combination of scientific expertise,
cutting-edge technology, and global reach make it a valuable tool &icymakers, businesses, and
individuals alike.

5.2 Satellite technical specifications

Based on thauser stories andechnicalrequirementspresentedin Section3 and on theobjectivesof
BUILDSPACE services subsample ofhe datasetsprovided by Copernicubas beenselected for
BUILDSPACHhis selection is meant to act as a suggestion to andeéelS NE QThuys,St £ Radintended
to be exhaustive. Indeedlepending orthe specific activity or data need, other datasets included in
the abovementioned climate services could beonsidered Table 15 showcasesthe main fields
considered in the dataseglong with the set of available options and meaningttom mentioned fields.
The selected datasets are provided in
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Tablel6. Detailed presentation of the datasets required from Copernicus.

Table 15.

Fields

No.

Dataset name

Variable domain

Data type

Main variabés

Product type

Horizontal coverage

Horizontal
resolution

Vertical resolution

Temporal resolution

File format

83

Exampl e

of current dataset

Options

Numbers

Freetext

Atmosphere
Land

Climate Change
other

Gridded/Gridded and catchments/Point data,
Others (free text)

Free text
In-situ observations, Reanalysis, Seasonal
Forecast, Scenario, Satellierived product,

Projectionsderived product, Model and
observationderived product, Others (free text)

Global, Europe, Others (free text)

Free text
Single level (surface), Multiple levels (plus

specifications), Others (free text)

Daily, Suldaily, Monthly, Others (free text)

NetCDF, NetCBF GRIB2, Others (free text)

| i st

templ ate as part of

Meaning

Order number

Product name as identified by the
data producer

Copernicus component (s) the
variable refers to

Type of object

Climate variable name

Type of climate data

Spatial domain

Geospatial resolution

Number of verticalevels

Information about the discrete
resolution of a measurement with
respect to time

Standard way to encode informatior
for storage in a file
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Source Link Direct link to the climate/operational
service webpage to download data

Licenses Link Terms of use agreement for model
output
BUILDSPAervice SEL. Digital Twin Generation The related BUILDSPACE service (

SE2. Digital twin Enrichment

SE3.Building Environmental Climate Scenario:
SE4. Urban Heat Analysis and Resilience
SES5. Urban Flood Resilience

BUILDSPAQHot Pilot 1. Facilitating Building Construction The related BUILDSPACE pilot (s)
Pilot 2. Energy Demand Analysis
Pilot 3. Urba heat analysis
Pilot 4. Urban Flood Analysis
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Table 16. Detailed presentation of the datasets required from Copernicus.

: Data . : Horizontal | Horizontal Vertical Temporal | _. BUILDSPAC| BUILDSPAC
Dataset name Domain Main variables | Product type : . : File format : .
type coverage | resolution | resolution | resolution Service pilot

camseurope
air-quality- Atmosphere
forecasts
CAMS Europear
air quality Atmosphere
reanalyses
camssolar
radiation Atmosphere
timeseries
derivednear
surface Climate
meteorological Change
variables
derivedutci- Climate
historical Change
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Gridded

Gridded

point
data

Gridded

Gridded

Nitrogen
monoxide,
nitrogen
dioxide, sulphur
dioxide,
ozone,PM2.5,
PM10 and dust
Nitrogen
monoxide,
nitrogen
dioxide, sulphur
dioxide,
ozone,PM2.5,
PM10 and dust
Clear sky BHI,
Clear sky BNI,
Clear sky DHI,
Clear sky GHI
Nearsurface air
temperature,
Nearsurface
specific
humidity, Near
surface wind
speed,
Mean radiant
temperature,
Universal
thermal climate
index

Model and
odservation
derived

Model and
odservation
derived

Model and
odservation
derived

Model and
odservation
derived

Model and
odservation
derived

Europe

Europe

Global

Global

Global

10 km x
10 km

10 km x
10 km

3-5 km

0.5°x 0.5°

0.25° x 0.25°

Surface

Surface

Surface

Surface

Hourly

Hourly

Hourly

Hourly

Hourly

GRIB,
NetCDF

NetCDF

CSVv,
netCDF

NetCDF 4

NetCDF

SE4

SE4

SE3

SE3, SE4,
SES

SE4

Pilot 3

Pilot 3

Pilot 2

Pilot 2, Pilot
3, Pilot 4

Pilot 3



: Data : . Horizontal | Horizontal Vertical Temporal : BUILDSPAC| BUILDSPAC
Dataset name Domain Main variables | Product type : : : File format ; :
type coverage | resolution | resolution | resolution Service pilot
2m

projections
cmip5-daily-
singlelevels

projections
cmip5-monthly-
singlelevels

projections
cmip6

projections
cordexsingle
levels
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Climate
Change

Climate
Change

Climate
Change

Climate
Change

Gridded

Gridded

Gridded

Gridded

temperature,
Mean
precipitation
flux,Daily near
surface relative
humidity
2m
temperature,
Mean
precipitation
flux,Daily near
surface relative
humidity
Air temperature,
Precipitation,
Relative
humidity,
Surface
downwelling
shortwave
radiation,
2m
temperature,
Mean
precipitation
flux, Daily near
surface relative
humidity,
Surface solar
radiation
downwards

Model

Model

Model

Model

Global

Global

Global

From 27°N
to 72°N
and from
22°W to
45°E

0.125° x
0.125° to 5°
x 5°

Various

0.125° x
0.125° to5°
x 5°

Various

Varies
between
models

Various

0.11°x0.11° single

Daily

Monthly

Monthly,
daily

3h, 6h,
daily,
monthly
and
seasonal

NetCDF

NetCDF

NetCDF4

NetCDF4

BUILDSPACE

SE3, SE4,
SE5

SE3, SE4,
SE5

SE3, SE4,
SE5

SE3, SE4,
SES5

Pilot 2, Pilot
3, Pilot 4

Pilot 2, Pilot
3, Pilot 4

Pilot 2, Pilot
3, Pilot 4

Pilot 2, Pilot
3, Pilot 4



: Data : . Horizontal | Horizontal Vertical Temporal : BUILDSPAC| BUILDSPAC
Dataset name Domain Main variables | Product type : : : File format ; :
type coverage | resolution | resolution | resolution Service pilot
2m

reanalysiseras
land

satellitecloud
properties

satelliteland
cover

E-OBS daily
gridded
meteorological
data

CORINE Land
Cover

Imperviousness
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Climate
Change

Climate
Change

Climate
Change

Climate
Change

Land

Land

Gridded

Gridded

Gridded

Gridded

Gridded

Gridded

temperature,
Runoff, Total
precipitation,
Surface solar
radiation
downwards

Cloud fraction

Land cover clas:

Maximum
temperature,
Mean
temperature,
Minimum
temperature,
Precipitation
amount,
Relative
humidity

Land coveclass

Percentage and
change of soil
sealing

Model and
odservation

derived

Satellite
derived

Satellite
derived

In-situ

onservations

Satellite
derived

Satellite
derived

Global

Global

Global

Europe

Europe

Europe

0.1°x0.1°

0.25° x 0.25°

300 m

0.1°x 0.1°
and 0.25° x
0.25°

better than
100 m

10m, 20m
and 100m

Various

single

Surface

Near
surface

Surface

Surface

Hourly

Monthly,
daily

Yearly

Daily

Every 6
years

Every 3
years

GRIB

NetCDF4

NetCDF4

NetCDF4

ESRI File
Geodataba
se, SQLite
Databag,

Geotiff

GeoTIFF
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SE3, SE4,
SE5

SE3

SE1, SE2,
SE3, SE4,
SES

SE3

SE1, SEZ2,
SE3, SE4,
SE5

SE3, SE4,
SE5

Pilot 2, Pilot
3, Pilot 4

Pilot 2

Pilot 1, Pilot
2, Pilot 3,
Pilot 4

Pilot 2

Pilot 1, Pilot
2, Pilot 3,
Pilot 4

Pilot 2, Pilot
3, Pilot 4



: Data : . Horizontal | Horizontal Vertical Temporal : BUILDSPAC| BUILDSPAC
Dataset name Domain Main variables | Product type : : : File format ) :
type coverage | resolution | resolution | resolution Service pilot

European _ Human
Land Gridded  settlements in
Settlement Map
Europe
Urban Atlas Land Gridded Land Cover Lant
Use
Landscape
topography Mul
Sentinel 1 Satellite Gridded ti-purpose
imagery
(land),Vegetatio
n
Sentinel 2 Satelite  Gridded ' 0X UA&L
images
Sentinel 3 Satelite  Gridded | 9% UA&L
images
CAMSEuropean
air quality ~ Atmosphere  Gridded Air quality
forecasts
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Satellite
derived

Satellite
derived

Satellite
derived

Satellite
derived

Satellite
derived

Model and
odservation
derived

Europe

Europe

Europe

Global

Global

Europe

2.5m, 10m
and 100m

25100m

520 m

10-20-60 m

300-1200m

0.1°x0.1°

Surface

Surface

Surface

Surface

Surface

Surface

Every 3
years

Every 6
years

Daily

2-3 days

Daily

Hourly

GeoTIFF

ESRI File
Geodataba
se

SAFE

JPEG2000

JPEG2000

GRIB,
NetCDF

BUILDSPACE

SE3, SE4,
SE5

SE1, SE2,
SE3, SE4,
SE5

SE3

SE1, SE2,
SE3, SE4,
SE5
SE1, SE2,
SE3, SE4,
SE5

SE4

Pilot 2, Pilot
3, Pilot 4

Pilot 1, Pilot
2, Pilot 3,
Pilot 4

Pilot 2

Pilot 1, Pilot
2, Pilot 3,
Pilot 4
Pilot 1, Pilot
2, Pilot 3,
Pilot 4

Pilot 3
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5.3 EGNSS services specification analysis

The European Globalavigation Satellite System (EGNSS) is a global navigation system that consists of a
network of satellites and ground control stations providing accurate positioning and timing information

to users worldwide. EGN$8&nsists of two main segments: the spagment and the ground segment.

The space segment includes a constellation of 30 satellites in medium Earth orbit that transmit navigation
signals to users on the ground. The ground segment includes a network of ground control stations that
monitor and corrol the satellites, as well as provide the data necessary to calculate precise positioning
information.

EGNSS has several differentiators that set it apart from other GNSS systems, including increased accuracy
and reliability, global coverage, muttbnsellation support, open and commercial services, and sadéty
life services. These features make EGNSS a valuable tool for a wide range of applications

EGNS8ses four different types of signals: open service, commercial service, safety of life sawdice, a
public regulated service. The open service provides free access t&E@NSSignal for civil users
worldwide. The commercial service offers higher accuracy and availability for commercial applications,
such as precision agriculture and surveying. Taketg of life service is designed for safetytical
applications, such as aviation, maritime, and emergency services. Finally, the public regulated service is
reserved for authosed users, such as government agencies and military.

EGNS8ses advanced thnology to provide higiprecision positioning and timing information to users.

It utilises multiple frequencies and signal modulations, including binary offset carrier and composite
binary offset carrier, to improve signal robustness and reduce interferdeGNS8Iso employs the use

of atomic clocks onboard satellites, providing accurate timing information that can be used for a variety
of applications, such as synchronization of telecommunication networks and financial transactions.

EGNSEan help in tle creation and management of build@gligital twins. Digital twins are virtual models

of physical buildings or infrastructure that replicate their physical and operational characte BESHBSS

can provide higtprecision positioning and timing information that can help create and maintain accurate

digital twins of buildings and construction sitesd the resulting digital twins can be linked with EGNSS

data for integration into cityscale modelgnabling users to visualize them in mixed reality environments

¢KS NBadA GAy3 RAIAGHE G6Ay OFYy 068 LRAAGAZYSR (KNP
by city level apps to allow dynamic building monitoring at city scale.

Moreover, EGNS8an assist in the construction of buildings by providing -tiea monitoring of
construction equipment and materials. By using EGNSS, the location and status of construction equipment
and materials can be accurately tracked, providing valuable datadgegirmanagement and scheduling.

This data can also be used to create 3D models of the construction site and the buildindimeeaihich
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can be used to optirsé construction processes and avoid errors. EGNSS differentiators can be used to
enable highprecision mapping of the digital twin against the physical twin and allow high precision
augmented reality based osite visuakations of the desigiintent version of the digital twin on the
constructionphase physical twin. Furthermore, EGNSS can be tgsedonitor the movement and
deformation of buildings and infrastructure over time. By tracking the position and movement of buildings
and infrastructure, EGNSS can provide early warning of potential structural issues, allowing for timely
maintenance andapair.

From January 2023, Galileo has launched High Accuracy Service (HAS), which increases the accuracy of
Galileo to submeter levels, becoming the first constellation worldwide able to provide a-agturacy

service globallySuch high accuracy is akgt importance for BUILDSPACE services than involve satellite
positioning.

In summary, the European Global Navigation Satellite System is a sophisticated and advanced system that
provides accurate positioning and timing information to users worldwideude of advanced technology,
multiple frequencies, and signal modulations, along with atomic clocks, allows forplegision
positioning and timing information, making it a valuable tool for a wide range of applications.

EGNSS/ Copernicus data alignment

In the context of BUILDSPACE, services SE1 (Digital Twin Generation) and SE2 (Digital Twins enrichment
by combining UAV, thermography and SLAM approachespEGNSS (Galileo) data and Copernicus land

data. It is of high importance for SE1 and SE2rtwige an accurate Digital Twin of Buildings. To this
extent, BUILDSPACE will use Galileo High Accuracy Service (HAS) which effetsrdatsel accuracy in

the terms of end user and UAV positioning, Augmented Reality, \&sti@ti of DT on its physichlcation.

On the other handCopernicus land service and especially Sentinel 2 and 3 data will be linked in the DT
providing the details of climate changes (around the buildings) that will support informed derisiing

regarding the energy efficiency within the building. Copersidata incorporate positioning information

(lat, long coordinates) and this will be the key feature on which the EGNSS datal€ldbngtitude
coordinates) will be combined and aligned allowing dynamic building monitoring at the city scale.

6 Social engagment for cocreating the BUIDSPACE usemases and

applications
Stakeholder engagement is the systematic identification, analysis, planning and implementation of actions
designed to involve stakeholdeiBhe term reflects a broad, inclusive, and continuptscess between a

project and those potentially impacted by its results. The BUILDSPACE&ion and Stakeholder
Engagement Strategy will be based on various existing and established trust relations. Considering this
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premise, all project partners wille involved in the stakeholder engagement, given the variety of existing
connections and areas of interest, and considering the multidisciplinary approach.

Stakeholder engagement and-ceeation consist of a process divided into different steps, thatllggh
essential actions for planning and managing engagement. On the other hand, it is important to note that
stakeholder engagement is not a quick fix but it is a process that takes time and resources to build a
connection and engage individuals ratheathmanage them.

The engagement of stakeholders follows amclusive approachregarding communication with
stakeholders. Inclusive communication is important for individuals and communities because it ensures
that stakeholders are effectiveincluded and can enjoy a positive, fair and equal experience for more
effective interaction.

In the following sections, the engagement andareation strategy is detailed, the first place with the
definition of the principles and procedure steps for theareation sessions, and secondly, through the
application of those methods in the planning of different sessions, considering the project activities,
methods, feedback need$d loops, formats, expected outcomes and interaction type.

Although a living task all along the projestakeholdes as well asunning and starting projects have
alreadybeen identified, to start building links and relationship

6.1 Cocreation strategy

6.1.1 Principles of the cecreation strategy

The cacreation strategy of the project is designed, and will be implemented following four key principles:

1 Transdisciplinaity ¢ BUILDSPACE will pilot a collaborative process of knowledge production,
which draws fromscientific and societal bodies of knowledge alike, to contribute to a multi
dimensional understanding of the role of data (including data and information from satellite
services) in monitoring of building stoftkm differentperspectives

1 Flexibility ¢ In order to manage the coreation activities, partners will haveflaxiblerole in the
project, considering the specificity and different background of each stakehcddaher,specific
goals for each coreation session.

9 Balanceg Inorder to carry on awccessful engagement and to determine the level of engagement
2F SIOK adl1SK2f RSNJ ANRdzZLIE | o6l flyOSR I LILINEI OF
willingness to contribute to the core objectives of the project.

1 Recognition¢ Considering that the participation to the etreation process is carried out on a
voluntary basis, and without compensation, the work for the stakeholders needs to be resbgni
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6.1.2 Definition of the procedure step$or the co-creation sessions

In the cacredion activities two levels of engagement are foreseen and can be divided into two main
categories low-level involvement that regards mainly communication and dissemination activities, and
high-level involvement which foresees the active participation thie stakeholders in the careation
sessions and in the activities of the project.

Low level engagement is foreseen for all the stakeholders involved and identified by this document and it
includes actions such as: subscribing to the prajegtsletter, following the project social media channels
and contributng to disseminating news about it, raising visibility to the project activities and results
whenever relevant, promoting events to their networks to both disseminate the project resudtbuild
confidence in the project's approach and tools.

Highlevel involvement is foreseen for the stakeholders identified and contacted for thereaiion
activities and it includethe active participation in the coreation activities orgased by the project
Besides the careation activities, the stakeholder community formed in WP2 can continue being involved
in otherproject initiatives such as the traininggrvices testing @sk4.2, Task4.3 and ask4.4),technical
podcast and Hackathon foresein Task6.4.

Lowlevel involvements can be perceived as lacking a dimension of real involvement since that is
interactive, but often they are the first step for a potential more structured relationship between
stakeholders and can lead to higher levelsnvolvement. While engaging stakeholders at a higher level
allows for a more iwdepth knowledge exchange and effective-aeation process, offering them
information and keeping them updated are necessary first steps to make the stakeholders fanttiliar wi
the project objectives and topics. Effective engagement, in fact, usually consists of a combination of
different-level approaches. When foreseeing different levels of engagement, it is relevant to keep in mind
that any type of engagement must alwaysdighe same time purposeful for the technical partners (i.e.,
instrumental to the collection of useful insights) and valuable for the stakeholders.

The project strategy for thdevelopment of the cecreation session$ollowsthree phases
Phase 1dentification

The first step aims to identify theroject stakeholdersand the strategic priorities for Stakeholder
Engagement and eoreation activities, having a clear vision of the project's main issues and desired
impact. While identifying potentialtakeholders, it is important to reflect on their relevance, i.e., the
consortium needs to collectively determine the people and organizations that can both be impacted by
the project and have the power to influence its outputs.
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The identification of stakediders is particularly relevant for the implementation of the-areation
activities, but it is an ongoing activity during the whole duration of the project.

Phase 2 Engagement and -Ceation

The second step is aimed fatst defining and then implementing, a coreation strategyand planning

that can meet both the project and the stakeholders' expectations and goals. Once the stakeholders have
been mapped and their needs identified, it is crucial to identify the correct approach from a wide range
of possibilities.

To keep tls kind of stakeblders engaged, it is fundamental to establish and maintain a structure that
works for everyone.

Phase 3 Long term engagement

In this last step, it is also relevant to build a ldagm relationship and have insights and objectives that
can go beyond théfe of the project and carry on its outputs after it ends.

6.2 ldentified stakeholders and running/starting projects

Tablel7 presentsthe stakeholder groups that have been identified as potential interested parties to be
engaged throughout the whole process of developing the final BUILDSPACE services. For each of these
stakeholder groups, a role has been assigned based on their focalfaegagement in the process (i.e.,

endusers, technological providers), along with the benefit(s) accrued for themselves once their

Ay @2t @SYSYylG A& | aadaNBR® ! i GKAA LRAYy(GX AG akKzdzZ R
has been createdf the purpose of BUILDPSACE (presented at the beginning of this deliverable) towards
FILOATAGIFOAY3 O2YY2Y dzy RSNEOGFYRAY3I |Y2y3 [ttt LI NIy
users of the developed services (please refeséation3.3for more details). Nevertheless, this does not

preclude any other implicated body to also play the role of end user, and as of this, several potential
identified stakdnolder groups Table17) could fall under this category. It is also worth mentioning, that

the list of potential stakeholder groups has been elicited following a literature review that has been
conducted for this prpose, however not all of these groups have been deemed to suit the needs and
LINA2NAGASE 2F GKS ' L[5{t!/9Q& LAf20G LI NILIYSNE>X (K
potentially engaged.
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Table 17 List of potential identified stakeholder groups, their role within the process of developing the final services,
the benefits accrued for themselves, as well as the stakeholder groups that were selected as the most appropriate
from the pilot partners.
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While the identification of related running and starting projects will be as well a living task during the

whole project, aninitak RSY G A FTAOF A2y Kl & 6SSy R2yS Ay GKAA TFAI
and knowledge on the existence of related projects, and the projects that come from the same call than
BUILDSPACE. In the continuous search of stakeholders and poteetis) links with these kinds of

projects will be prioritsed, in order to be able to establish potential collaborations in the future.

Table 18. List of running and starting projects identified so far to establish links and relationship with BUILDSPACE
project.

Project Full name Call Dates, Link

acronym duration

SWIFTT Satellites for Wilderness Inspection HORIZONEUSPA 1 Nov 2022 https://cordis.euro
and Forest Threat Tracking 2021-SPACBH2-51 31 Oct 2025 pa.eu/project/id/1

01082732

BirdWatch BirdWatch- a Copernicudased HORIZONEUSPA 1 Feb 2028 https://cordis.euro
service for the improvement of 2021-SPACB2-51 31 Jan 2026 Pa.eu/project/id/1
habitat suitability of farmland birds v 01082634

satelliteeenabled monitoring,
evaluation and optimisation of CAP
greening measures

100K TREEs Decision Toolbox for cities to improv HORIZONEUSPA 1 Dec 2022, htips://cordis.euro
air quality, biodiversity, human 2021-SPACE2-51 30 Nov 2025 Pa.eu/project/id/1
wellbeing and reduce climate risks b 01082551
planting moretrees in our cities
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Project Full name Call Dates, Link
acronym duration
MAGDA METEOROLOGICAL ASSIMILATIO HORIZONEUSPA 1 Nov 2022 htips://cordis.euro
FROM GALILEO AND DRONES FQ 2021-SPACB2-51 30 Apr 2025 DPa.eu/progct/id/1
AGRICULTURE 01082189
RESPONDENT Renewable Energy Sources Power HORIZONEUSPA 1 Nov 2022 hitps://cordis.euro
FOrecasting and SyNchronisation fo 2021-SPACE2-51 30 Apr 2025 pa.eu/project/id/1
Smart GriD NEtworks MaNagemenT 01082355
CLUG 2.0 CLUG Demonstration of Readiness  HORIZONEUSPA 1 Feb 2023 https://cordis.euro
Rail 2021-SPACE2-51 31 Jan 2025 DPa.eu/project/id/1
01082624
OVERWATCH Integrated holographic management HORIZONEUSPA 1 Nov 2022 https://cordis.euro
map for safety and crisis events 2021-SPACE?2-52 31 Oct 2025 pa.eu/project/id/1
01082320
EWOKS Enabling EWS/GalileO MarKéptake HORIZONEUSPA 1 Nov 2022 hitps://cordis.euro
in widespread PWS Solutions 2021-SPACE2-52 31 Dec 2025 pa.eu/project/id/1
01082555
CHRISS Critical infrastructure High accuracy HORIZONEUSPA 1 Nov 2022 https://cordis.euro
and Robustness increase Integrated 2021-SPACB2-52 31 Oct 2025 pa.eu/project/id/1
Synchronization Solutions 01082440
SPACE4GREE Trusted and Green traceability HORIZONEUSPA 1 Nov 2022 https://cordis.euro
through EU Space Technologies 2021-SPACE2-53 31 Oct 2024 pa.eu/project/id/1
01082630
CERTIFLIGHT Certified EGNSS Remote Trackioly HORIZONEUSPA 1 Nov 2022 htips://cordis.euro
Drone and Aircraft FLIGHTs 2021-SPACE2-53 30 Apr 2025 pa.eu/project/id/1
01082484
EGeNiouSS EGNS®ased Visual Localisation to HORIZONEUSPA 1 Dec 2022  https://cordis.euro
enable AAAPNT in small devices & 2021-SPACEB2-53 31 May 2026 pa.eu/project/id/1

applications

6.3 Cocreation sessions planning

01082128

For the planning of the coreation sessions, both principles and procedure steps have been taken into
consideration, as well as a consultation madealigproject partners to know the needs for feedback and
co-creation they might have in their tasks and WP.

As the cecreation sessions are planned in the contexta$k.3, with the aim to be held at the beginning

of the project and gather input on us¢f SSR& YR aLIl Ayaé¢ G2 aSNBS a ol
platform services and related potential business opportunities, other needs for further interactions with

(KS aail|{SK2fRSNI O2YYdzyAGee GKFG A& o SrhbeloONB G SF
2U0KSNJ dlFala YR y20-OBBHAKSEdKEa AJdzZOKEA Bzl 2 72 B2 NE ¢
feedback to the already developed services (dasks 4.2 and 4.3, in which live events will be organised

for real demonstration of servicesfask 4.4, which is for the stakeholder engagement and social
acceptance, andask 6.4, where the capacity building programme will be deployed).
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Thespreadsheet launched to the project partners to gather their inputs and needs contained different
columns in a template mode, to add the related task or WP, the partner, the objective or feedback that is
intended to get from external stakeholders in-cedion spirit sessions, as well as what they want to
consult/contrast/validate with them, the best or ideal time in the project to perform that consultation,
suggestion on the type of interaction, as well as the format in which they want to obtain the feledba

From the discussions and agreements internally, it was decided that thecation sessions should be
condensed in the minimum possible number of sessions, so that stakeholders do not feel overwhelmed.
Cocreation sessions, also need to be developedjoint way for all pilots and services, so that the process

is more enriched and can serve alater stage as a way to create synergies between them and see the
possibility to apply different functionalities. Also, according to the previous statenagwtslecisions, the
sessions will therefore need to be in a virtual/online mode and in English language.

In the table below, the initial planning for these sessions can be seen, along with the proposed date, the
objective of the session and the expected oare, so that it is clear enough before preparing the
sessionsA more updated version will be provided in the next deliverable (D2.2), together with the
outcomes of the sessions that have already taken place at that stage.

Table 19. Co-creation sessions initial planning.

Type of

No. Date Task Objective of the Sessiol Expected outcome from the Session

interaction, format

#1 M6 T2.3 Tococreatethe Further understanding alzd S N& Qo Online meeting, 1
July 2023 technical uses cases then build technical use cases (possibili Or 2-hours
(derived fromthe needs to add more functionalities to the duration.
from users and services; taking as basis the2 S NI3 A C el i o
explored during

stakeholders), including description). -
definition ofrelevant  Additionaldata (and data sourcegnd  preparation,e.g,
data (incl. data sources, scenariogo consider in the services, or Miro Board
andscenarios agreement with data already proposed.
T2.4 To know howend-users To knowformats (e.g, map, dashboards,
would like to visualise graphs, tables, download or export raw
results R I { Bnd findsimilarities between
different users and services
T2.4 To know if users want t To have clarity ohow often users will
switch between switch between services, how this can |
different services doneuserfriendly, and how therelation
with the higher level base BUILDSPACI
platform can work.

#2 M8 WP3 To know the It will inform the service developers whe Online meeting
Sep 2023 & information they want further designing thdunctionalities, as  duration to be
T2.4 1o seein the different  well as to the production afock-ups defined (% or 2-
services. and wireframesof the services. hours).
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No. Date Task Objective of the Sessiol Expected outcome from the Session . :
interaction, format
T2.4 To know thedevices Information on devices is important to  Can be done
that the endusers will designand develop the differenscreen  during the session
use when consulting thi sizes and touchscreen services or afterwards
applications through anonline
surveysend after
the session
#3 MI10 WP3 Obtainfeedbackon a  Validation of the wireframesfeedbackif Online meeting
Nov 2023 & quite final version of the more functionscan be added, the place duration to be
T2.4 wireframes where the functionalities aréocated, as defined (1 hour).

well as to theformat of the maps

Once the cecreation session approaches, a detailed agenda will be clearly definedresadhnt
stakeholders from the identified ones will be invited to the session. This information will be reported in
the next deliverable D2.2, to be submitted by November 2023 (M10).

It is worth noting thathe stakeholders participating in the meetingibt be in charge of actually helping

the partnersdraft the use cases, since this is something technical. However, with the objective in mind to
finalise the use casef)ey can be askeduestions to detect more clearly what their needs are, and then
be able to represent this in the use cases.

7 Introducing Technical Use Cases

This deliverable has introduced the different steps followed to elicit user requirements and technical
specifications derived from user stories. It has also defined tmvnteract and engage users and
stakeholders down the line. This section introduces the next required technical step: the generation of
technical use cases. This will facilitate the development of services in the BUILDSPACE project and will

establishayf1 6AGK 2to &. -Alf®BIR 'VWOR (VA RRyaSyaAy I + LILK 7
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Figure 2. Where the Technical Use Cases fit under the whole WP2 methodology.
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