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Executivesummary

This Deliverable presents the structured approach followed by Work Package 5 (WP5) to identify, organise, and
translate the functional needs of the URBREATH pilot cities into concrete technical development pathways. The
aim was to cecreate a robust found#on for the design and implementation of tiéRBREATH digital toolbpx

which supports both thenonitoring of NatureBased Solution§NBSs) and theperation of Local Living Labs
(LLLs)The process was guided by a usentred design approach and closaligned with the work carried out

in Work Packages 2, 3, 4, and 7.

The process began with an initial review and assessment of existing tools, methodologies, and workflows already
in use across the pilot cities. Thimabled the identification of gaps in functionality and supported the
developmentof ageneralmethodological framework

A series of structurednteractive co-creation workshopsfollowed, enabling an iterative and participatory
approach that allowed WP5 to:

1 Establish a baseline understanding of the current state of tools, processes, and data availability across
pilots.

T Elicit and structure needs throughind mappingand thematic clustering.
1 Translate identified needs inpicsanduser storieswith associated higlevel functional requirements.

1 Integratethese requirements with the mac#evel functional framework developed in Work Pacla®e
and 4

1 Explore the relationshipsetween functional requirements, Key Performance Indicators (KPIs), and NBS
typologies.

A major milestone was reached at the URBREB@8ieral Assemblield in Madrid in October 2024, where the
consolidated list ofise casesgpics and user stories waslidated and prioritised by pilot representatives. This

list, accompanied by prioritised use cases, was subsequently presented to the technical consortium partners to
inform the design and development of technical components.

Guided byTask 5.2 the technical partners translated the functional requirements into conctehnical
specifications. These were presentedliscussedand finetuned with the pilot cities during four careation
workshops Thisalso enabled a preliminargap analysifocusing on the availability and quality of required
datasetsand models

The prioritised list of technical functionalities developed through this collaborative process formed the basis for
designing key components of the URBREFAtHboX, including models, data layers, and tools that support both
NBS monitoring and LLL activiti®®P5 continues to play a central role in supporting and facilitating the
translation of functional needs into integrated technical solutions.

[D5.1- Local baseline state and URBREATH revit Page |3
requirements and technical framework/1]
URBREAT#H101139711t HORIZOMIISS2023 CLIMACITIE®1-01



o funde Horizon Europe Project URBREATH @
Co-funded by
the European Union HORIZOMIISS2023 CLIMACITIE®1-01 . URBREATH

Moreover, the outcomes of the WP5 process extended beyond tool development. They also provided a critical
foundation for:

|l

Conducting a comprehensigtakeholder mappingexercise grounded ithe principles of the quadruple
helix model. This mapping also provided a foundation for designing and implementing Task 5.3 (Local
Living Labs), as further elaborated in Deliverable 5.5

Developing a coherent, pilespecificKPI frameworkand a set ofnonitoring dashboardgo follow up
on the impacts of NB§Fasks 5.5 and 5.6)

Performingstructuredgap analyssto identify dataset nedsfor simulation models, scenario planning,
and performance evaluation tooland to define local needs for the implementation of toolbox
components(Task 5.4)Also,the effective customisation of the initial set of developed and available
tools to address the specific needs of the Iqui#dt cities was initiated during the first 18 months of the
URBREATH project.

Establishes a direct link with WPRirough the monitoring opilot sites and theiNBS, encompassing
both those explicitly represented by KPIs and those monitored through complementary environmental
parameters.

Interfaces with Task 5.3y supporting the development of digital tools that facilitate participatory
processes and stakeholder engagement within lthé frameworkthereby enhancing coreation and
collaborative decisioimaking.Deliverable 5.5 adds more details

This Deliverable thus represents a key step in bridging stakeholder needs, functional planning, and technical
AYLE SYSyGFrdAz2y gAGKAY !'w. w9! ¢l Qa GNF¥YyaRAAOALI Ayl NEB

Over thenext six months Task 5.2 will focus on strengthening technical development processes and fostering
effective collaboration between pilot cities and technical partners. In parallel, Task 5chmtitue tosupport

the datadriven implementation and local integration of URBREATH taads modelsby identifying critical
datasets, addressing data gaps, and advancing localisation strategies tailored to each pilot context. Tasks 5.5 and
5.6 will consolidate the KRhonitoring framework by developing standardised monitoring protocols and
translating KPI inputs into operational, cgpecific monitoring dashboards.

[D5.1- Local baseline state and URBREATH revit Page |4
requirements and technical framework/1]
URBREAT#H101139711t HORIZOMIISS2023 CLIMACITIE®1-01



o funde Horizon Europe Project URBREATH @
Co-funded by
the European Union HORIZOMIISS2023 CLIMACITIE®1-01 . URBREATH

Table ofcontents

I 111 Yo [T ) o USSP 13
1.1 Scope Of thiS DEIVEIADIE. ......coeeeeeieeeeee e e e e e e e e aaaaaas 13
1.2 A combined effort Of five WPS taSKS............uuiiiiiiiiiiiiiee ittt 13
1.3 Connections with other WP aCtiVItI®S..........ueviiiiiiiieiieee e 17

H® CAYRAY3I LIAf2034Q..F.dz 0042y L. . NBE|.dZANBY.SY.d4.... 20
2.1 Alignment with other Work Packages and planning...........ccueeeeioiiiiiiiiiiieeeieiieee e 20
HPH CAYRAY3I YR YI LLRAY.3.. . .LAL.2.04.0..Fdzy.QlA2y.L L. P55

2.2.1 Mapping the.JA f 2 (ibag@lingistat affunctionalities, processes, tools and living labs......25
2.2.2 Grouping.JA f 2 (neddd far fuSctiofalities, processes, and to0IS...........ccccveeeeeveeeeereeeennn. 27
2.2.3 Mapping groupetlJA £ 2 (ineddid td thePEDJOCt tiMENNE..........c.cevvevereecceeeeeecee e, 28
HPHdn aAyR YI LAY 3. .LAL20..0A04840.. Y. SSRA. . ............. 30
HPHPp /T GSIA2NR&lIGAZ2Y 27F..LWAL.2.06..0A044A84.0..y.58RA1lY
2.2.6 Merging macro, mesand micrelevel reqUIrEMENTS.........uiiieiiieiieiiiieeeeeeeee s 32
2.2.7 Enriching functional requirements through tailored pilot Workshops...........cccccvviiveeiiniinnnee. 33
2.2.8 Validation, prioritisation and presentation Of USE CASES..........ccoeriiiiiiiieeeeriiiiiiiee e 35

3. Translation t0 tECNNICAI TASKS...........uuiiiiie it e e e e e e s s aeeeeeeeanns 41
3.1 Preparative brainstorm sessions with the fFrOmNEr CItIES..........cccvviviiiiiiiiiiieieeeeeee e, 42
3.2 Tech partners presenting their technical solutions to PIlQtS.........cccccvvviiiiiiiiiiiiiieieeee e 43
3.3Listing and prioritising technical fUNCHONANTIES. ...........oiiiiiiiiii e 46
3.4 Task 5.2: facilitating and boosting technical development ProCeSSES........ccovviviiiriieieeiiiiiiiieeea 47

3.4.1 Active engagement in WRBP4 activities and meetings............ooooviiiiiiiiiininviiieereeveee e 47
3.4.2 Strengthening pilottechnical team collaboration.................cooooii i a7
3.4.3 Provision of technical and methodological SUPPOIL........ccoiiiiiiiiiiiiie e 49

4. THE QUEST TOF KPS ...ttt e e e et e et e e e e e e e e e e e e e e bbb e e e e e e e e e nnnnnnreeeens 53
4.1 Pilotdriven KPI baseline analysis through Living Lab engagements..........cccccvvvveeeeeiieiiiieieeeeeeenn. 53
4.2 Monitoring and evaluation framework planning under Tasks 5.5 and.5.6............ccccvveiereieeinennenn. 55
4.3 KPI maturation and validation: iterative coordination with pilot CitieS............cccuvvveiiiiiiiiiiiieee e 56
4.4 Monitoring dashboards Of TAsSK 5.5 60

5. Gap analyses and local implementation SUPPAIE.A.............uuuiiiiiiieiiiiiiiriieieee e eeeeaaaaaeae e e e ee e 63
5.1 Analysis of data gaps across Pilot CILIES.........cooiiii it e e e e e e e e aaeeas 63
5.2 Analysis of the local infrastructure and custom implementation of t00IS........cccccccvviviei . 67

[D5.1- Local baseline state and URBREATH revit Page |5

requirements and technical framework/1]
URBREAT#H101139711t HORIZOMIISS2023 CLIMACITIE®1-01



o funde Horizon Europe Project URBREATH @
Co-funded by
the European Union HORIZOMIISS2023 CLIMACITIE®1-01 g+ URBREATH

5.2.1 Initial demonstrations and local integration plans of Toolbox to0IS.................coeeeiiiiiinii, 67
5.2.2 Customisation of the Local Digital Twin and storytelling .taal...........cccccoiiiiiiiieeiiiiiiiieeeee 68
5.2.3 Capacity building and customisation through training and technical support....................... 71

6. WP5 as input for WP6 tasks ON NBS.........oooiiiiiiiie e eneeeeneeeeeeeeeee e d O
7. Further activities and fUMNEr STEPS........uu e 74
B AANNEXES. ..ottt ettt oo oottt ettt oo e e et oo ettt e b e oo oo e ee et e et b e b h e oo e e eeeeeeeebrba e e e e e aaaeeeeearrnaas 7
ANNEeX F List Of URBREATH EICS........uutiiiiiiiiiiiieie ettt e et e e e e s e e e e e e s ennnnneeaee s 77
Annex Ik List ofmacromesomicrouser stories, Cldapoca frotfrunner City..........cccovvvecvvveeeeeennniivnen. 79
Annex [IF URBREATH technical fuNCONANTIES..........c.vviiiiiee i Q0
Annex I\ Provisional list of KPls components, outcome of the LLL workshops of December. 2024106
Annex \£ Milestone 7 KRIlist, Status JUNE 30 2025 .......oo oot e et e e e e e e 110

[D5.1- Local baseline state and URBREATH revit Page |6

requirements and technical framework/1]
URBREAT#H101139711t HORIZOMIISS2023 CLIMACITIE®1-01



o funde Horizon Europe Project URBREATH @
Co-funded by
the European Union HORIZOMIISS2023 CLIMACITIE®1-01 . URBREATH

List offigures

Figure 1: agram illustrating the interdependencies between WP5 tasks and their contributions to the core
processes of functional and technical analysis, tool developmentbad@eld monitoring, and the local
implementation of URBREATH SOIULIONS..........uuiiiiiiiiiiiiii e e s e e e 16

Figure 2:Set of six PowerPoint slides illustrating the key steps and methodologies used to establish the
preliminary WP5 operational framework, including the mapping of interdependencies and alignment with other
WPs. Iresented during a biveekly management call, May 2024.............coevveiiiiiiiiiiieeeeeee e 20

Figure 3: Visual timeline of cre3ork Package Deliverables mapped on a MIRO whiteboard. The timeline
illustrates the sequencing of project activities across the URBREATHTplpasblem space, solution space, and
deployment space serving as a coordinaticend alignment tool for all project partners and WP leads...21

Figure 4Visual representation of the second key component of the WP5 preliminary framework, mapping the
alignment of LLL objectives, key project milestones, and stakeholder involvement across the URBREATH project
timeline. The diagram supports a structured, phdésesed approach to participatory aweation, tool
development, and implementation, enhancing coordination and coherence across Work Packages...23

Figure 5: The coreative process of finalising the operational-lamework..............cccccceiviiiiiiiei e, 23

Figure 6 Schematic representation of the WP5 integrated framework, structured in three layers: (1) the process
timeline outlining the sequential phases and key LLL actions from 2023 to 2027; (2) the digital tool integration
layer depicting the iterative developmentesting, and refinement of tools and models; and (3) the capacity
building layer illustrating the continuous process of strengthening knowledge and skills among local
LS t= 1G] 0] o[ PP PERRT PP 24

Figure 7:MIRO whiteboard stickpote cocreation exercise conducted with pilot cities in the Boreal climatic
zone. The exercise captured and visualised the needs and available resources related to tools, processes, and
functionalities for pilot use cases across tliferent phases of the URBREATH project......................... 26

Figure 8Thematic clustering of feedback from the initial MIRO whiteboardreation workshops. The clustered
data are mapped onto the corresponding phases of the URBREATH project framework and serve as the analytical
foundation for the second interactive workshbeld in July 2024...........coovviiiiiiiiiiiiiiic, 27

Figure 9MIRO board visual from the second dedipe cocreation workshop, detailing the mapped availability
and identified needs for tools, processes, and functionalities across project phases for each local pilot use case.

Figure 10Consolidated mind map derived from two series ofcceation workshops with URBREATH pilot cities.
Identified functional requirements (blue) are grouped under thematic epics (green), which are further
aggregated into higtevel system epics (red), providina structured overview of user needs and system
L8] o 10 = 113 30

[D5.1- Local baseline state and URBREATH revit Page |7
requirements and technical framework/1]
URBREAT#H101139711t HORIZOMIISS2023 CLIMACITIE®1-01



o funde Horizon Europe Project URBREATH @
Co-funded by
the European Union HORIZOMIISS2023 CLIMACITIE®1-01 . URBREATH

Figure 11Schematic overview illustrating the complementary roles of the pilot cities, WP2, and WP5 in defining
macrao, meso, and micrelevel requirements. WP2 focuses on use cases and user journeys to capture broader
system needs, while WP5 employs local userisgoand mind mapping to structure detailed user requirements
and derive epics, supporting the iterative development of usgmtred sOlULIONS.........cvvvveevveevieiiiiiiieeeee. 32

Figure 12: Example from fromtinner city Leuven illustrating the use of tailored, use egsecific guiding
guestions to elicit detailed insights on local functional requirements and data/model gaps. For each of the nine
pilot cities, a customised set alides was developed to support structured information gathering and gap
=T = 1| 1 PP 34

Figure 13:Atmospheric images from the URBREATH General Assembly held in Madrid, October 2024. The first
row depicts the validation and prioritisation workshops; the second row captures the technical analysis session
(photo credit: Caren CamiscigdUPM); and the tird row showcases the Local LLEcogation workshop... 37

Figure 14Selected PowerPoint slides presented at the URBREATH General Assembly in Madrid (October 2024),
illustrating the epics and functional requirements derived from user stories for the Boreal climatic zone pilot
cities, Tallinn and Kajaani. These material®otfthe outcome of the usecentred cecreation process and its
translation into actionable development PrHOtIES.. .. ... 38

Figure 15: Brainstorming session with representatives from the fromber city of Tallinn, featuring the
presentation and discussion of potential solution concepts addressing prioritised use.cases...............42

Figure 16 Framing the roadmap for the development of tools and simulation models: Following the
brainstorming sessions described in the previous chapter, the technical partners presented their proposed
technical solutions to the froRUNNEr PIlOt CILIES.........oiiiiiiiii e 43

Figure 170verview of the approach applied during the November 2024 workshops withifuanier pilot cities.
For each prioritised use case, multiple solution concepts were presented with detailed functional specifications,
data availability assessments, and livemdmstrations, such as the LDT shadow impact simulatar.......... 44

Figure 18: Detall of figure 17, showing functional details of an idea worked out by the technical partners of WP3

Figure 19: Overview of various suggestions from URBREATHuUnoet cities to streamline the communication
with technical partners as presented to the URBREATH consortium in May.2025...........cccccooiiuiiiennen 48

Figure 20initial translation of technical development tasks into JIRA stories and actionable items, supporting
structured implementation and agile project ManNagemMENL. .............uuuiiiiiiiiiiiiiiier e 50

Figure 21Selection of instructive PowerPoint slides presented during the technical partners' training workshop

on the use of the JIRA platform and ticketing system, held in April 2025...........cccocciiiiiiiiiii 50
Figure 22: Schematic visualisation of the JIRA workflow for the URBREATH technical partners.......... 51
[D5.1- Local baseline state and URBREATH revit Page |8

requirements and technical framework/1]
URBREAT#H101139711t HORIZOMIISS2023 CLIMACITIE®1-01



o funde Horizon Europe Project URBREATH @
Co-funded by
the European Union HORIZOMIISS2023 CLIMACITIE®1-01 . URBREATH

Figure 23:Selected slides exploring the structure of the URBREATH Toolbox landing page and UI/UX design
approaches for simulation interfaces, supporting the development of intuitive andarssmted digital tools.

Figure 24Selection of slides from an initial exploratory exercise conducted in late 2024, aimed at defining the
foundational aspects of KRIsvhat to measure, how to measure it, and in which unifer the pilot cities of
Tallinn, AQrNUS, QN0 LEUVED......... e e e e e e e e e e s e e et e e et e s e sa e e s ea e e sbaeerbasenaasns 54

Figure 25: Results of the pitepecific KPI completeness analysis for Tallinn and Kajaani, presented by Task 5.6 at
the General Assembly in CNapoca. The analysis revealed significant gaps, with many KPIs still lacking defined
target values and idenffd dat@ SOUICES........ccccciiiiiiiiiiiiiiiiii e e e e e e e aa e e e e e e e e e e s e e e e s s e e e se e aaaanennees 59

Figure 26:Selected presentation slides by Task 5.5, showcasing the proposed plan of approach and initial
dashboard prototypes during the General Assembly inigégoca, May 2025................oo oo eeccccccccinnennns 61

Figure 27: Preview of a dashboard prototype for monitoring Nitrogen Dioxide levels in the city of Madrid,
developed as part of Task 5.5 activities, June 2025...............oooiiiiiiii e e e e e e 61

Figure 28 Demonstrator dashboard showcasing réiaie visualisation of fine dust (PM) and nitrogen dioxide
Obhi 0 O2yOSyidN}GAz2yazr LINBaSyidSR..o&..¢LAal..pop..BY al @&

Figure 290verview of missing data across all URBREATH pilot cities, as presented by Task 5.4 during the General
Assembly in Cldjlapoca, May 2025. The visual highlights critical data gaps relevant for KPI monitoring,
simulation modelling, and to0l deVEIOPMENL...........c.oiiiiiiii e 65

Figure 30Presentation slides illustrating the3-300 modelling approach, as introduced by Task 5.4 during the
URBREATH General Assembly inNpjpca, May 2025. The approach serves as a framework to assess urban
green infrastructure at multiple spatial scatemdividual, neighbourhood, and ciyide..................ccc.ee.. 66

Figure 310verview of interdependencies between URBREATH pilot cities, required simulation models and tools,
and responsible technical partners, based on the latest analysis conducted by Task 5.4 orf',Jan235.. 66

Figure 320verview of outstanding actions for pilot cities (left) and technical partners (right), as analysed and

presented by Task 5.4 0n June 12th, 2025...........ooi i 67

Figure 33:Presentation slides used by Task 5.4 to explain local deployment options for tools and simulation
models, as discussed with pilot cities during the General Assembly in May..2025..................cccoeenniid 68

Figure 34: Visualisation of sensor data in the URBREATH LDT for the city of Leuven........................ 69

Figure 35: Customisation of the NBS planning in the URBREATH LDT, city of.Rilsen.......................... 69
CA3dz2NBE ocY ¢KS AYydSaANIGA2Y 2F zL¢hQad OfAYIFGS FRIF LI
LoV o ) =1 Y o TSR 70

Figure 37: Integration of the Linna Hall plan into the Virtual City Planner tool of the URBREATH LDT for the city
Lo 1= 111 o SRR 70

[D5.1- Local baseline state and URBREATH revit Page |9
requirements and technical framework/1]
URBREAT#H101139711t HORIZOMIISS2023 CLIMACITIE®1-01



o funde Horizon Europe Project URBREATH “
Co-funded by
the European Union HORIZOMIISS2023 CLIMACITIE®1-01 . URBREATH

Figure 38: The integration of external weather data delivered in the framework of a related project in the
URBREATH LDT for the City Of LEUVEN..........ooii i cccccccctirrerrrerreeeereer e e er e e ee s e e e e aaeeeeeeneeeeneenn e d L

[D5.1- Local baseline state and URBREATH revit Page |10
requirements and technical framework/1]
URBREAT#H101139711t HORIZOMIISS2023 CLIMACITIE®1-01



o funde Horizon Europe Project URBREATH @
Co-funded by
the European Union HORIZOMIISS2023 CLIMACITIE®1-01 g+ URBREATH

List oftables

Table 1: Prioritised use cases selected by all URBREATH PIlOL CItIES.........cuvviiiiiiiiiiiieieeeeeeieeee e
Table 2: Prioritised use cases selected by all URBREATUfroat pilot cities and the WPs involved.......41

Table 3 Overview of tool adoption and interest across URBREATH pilot cities, as of June 2025. The table
distinguishes between tools already adopted for implementation and those still under evaluation by the pilot

Lo | 1< TR 64

[D5.1- Local baseline state and URBREATH revit Page |11

requirements and technical framework/1]
URBREAT#H101139711t HORIZOMIISS2023 CLIMACITIE®1-01



Co-funded b Horizon Europe Project URBREATH “
| - HORIZOMISS2023 CLIMACITIE®1-01 &P URBREATH
List ofterms andabbreviations

Al Artificial Intelligence

API Application Programming Interface
AR Augmented Reality

BAF Biotope Area Factor

/ hi Carbon Dioxide

DoA Description of Action

DT Digital Twin

GA General Assembly

GDPR General Data Protection Regulation
ICT Information and Communicatiohechnologies
IT Information Technology

KPI Key Performance Indicator

LDT Local Digital Twin

LL Living Lab

LLL Local Living Labs

NBS Nature-BasedSolution

NGO Nitrogen Oxides

PMs Particulate Matter2.5

T Task

ul User Interface

UXx UserExperience

VR Virtual Reality

WP Work Package

[D5.1- Local baseline state and URBREATH revi Page |12

requirements and technical framework/1]
URBREAT#H101139711t HORIZOMIISS2023 CLIMACITIE®1-01



o funde Horizon Europe Project URBREATH @
Co-funded by
the European Union HORIZOMIISS2023 CLIMACITIE®1-01 . URBREATH

1. Introduction

1.1 Scope of this Deliverable

This firstDeliverablen a series of four outlines the methodological process undertaken to identify and structure
the functionaland technicaheeds of all URBREATH pilot cities.

This Deliverablepresents the methodological foundations and early implementation steps that collectively
supported the technical preparation of thdRBREATH digital toolbpaimed at enabling datdrivenmonitoring

of NatureBased SolutionsNBSs) ancbperationalising Local Living LalgLLs). Thé St A @SNape f S & Q
encompasses both strategic and operational aspects, covering the identification ospéoific functional

needs, the translation of these needs into actionable technical requirements, and the facilidtadignment

with broader project goals as defined in Work Packages 2, 3, 4, and 7.

Specifically, this Deliverable outlines the process of engaging pilot cities in a structured, iteratieatoon

process to elicit and refine functional requirements, prioritise use cases, and validate the relevance of proposed
tools and models. It fulter details the mechanisms through whiéh2 NJ t I O I Fdiltapped 02t p
collaboration between cities and technical partners, ensuring that user needs remained central to the design and
development of toolbox components. The report also introduces thiéainramework for Key Performance
Indicators (KPIs) and accompanying monitoring dashboards, while offering a first layer of analysis concerning the
availability and suitability of local datasets, tools, and models.

Although closely interlinked with Task 5.3, which addresses the development and operation of Local Living Labs,
this report does not address the LLL process in depth; those aspects are covBad/anable 5.5 Similarly,
while the Deliverable includes input relevant to WpPgarticularly with respect to monitoring strategies
primarily focuses on preparatory and cre@gzii G Ay 3 | OGAGAGASE GKIF G &dzldll2 NI 2

Taken together, the findings, processes, and outputs described in this report establish a foundation for the next
phase of WP5, during which technical components wiflipner developediested,integrated, and customised

to the specific needs and contexts of the pilot cities. The report thus serves both as a status update and a
roadmap for continued collaboration and technical refinement within the URBREATH framework

1.2 A combined effort offive WP5 tasks

¢CKA& NBLERNI LINBaSyida (GKS O22NRAYIF GSR S #FZ2NIO&EAIERS N |
pePME pPdPHI pdnI pdpI YR pdcd® LG AYydSaANYGSa GKS 2dzi
2OSNIASE 2F (GKS I Oa@AasSa NBflFGISR (2 Fdatde 2¥MIY S42R
Y2YAG2NRAY 3 2F b.{a I yiRROBMEDNKNESRYON ¢F QKT NBADE dNE B Y
YR GKS RS@St2LIYSYyd FyR OdzadG2YAala2y 2F RAIAGIE (22
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Figurel: Diagram illustrating the interdependencies between WP5 tasks ghdir contributions to the core processes
of functional and technical analysis, tool development, Kifdsed monitoring, and the local implementation of
URBREATH solutions
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Within the context of thiPeliverable the specific roles and inputs of thelevant WP5 tasks can be summarised
as follows:
1 Task 5.2 Functional andechnicalrequirementsanalysis

o Leads the identification and consolidation of functional requirements across pilot cities.

o Provides support for technical requiremesmalysis to ensure alignment with functional needs.
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1 Task 5.2 Cocreation andLiving Lab (LL)facilitation

o Supports the technical analysis process by ensuring that the perspectives and priorities of local
pilots and Ls are accurately captured.

o Ensures effective translation of local requirements into technical specifications.

o Facilitates communication and iterative feedback loops between technical developers and pilot
city representatives, includind.-toordinators.

1 Task 5.4 Data andinfrastructure assessment

o Conducts a comprehensive assessment of available data sourcésfamdation and Commu-
nications TechnologftCT infrastructures within the pilot cities.

o Evaluates the feasibility of integratitdRBREATIdols and simulation modelsto the localdig-
ital frameworls and supports the customisation process

1 Task 5.5 Development ofmonitoring dashboards
o Leads the design and development of digital dashboards for KPI monitdiiigS effects
o Coordinates with dask5.6 to ensure that indicators are technically feasible.

1 Task 5.6 KPImapping andspecification

o Identifies, definesstructures,and validates KPmonitoring NBS effectsn collaboration with
the pilot cities.

o Provides structured input to support both the technical design of monitoring tools antB&
evaluation framework.

Together, these tasks contribute to a cohesive and iterative processaésign, technical validation, and local
contextualisation, ensuring that the tools developed under WP5 are fit for purpose, scalable, and responsive to
the diverse needs of the URBRTH pilot citieand their stakeholders (through tHeLls).

1.3 Gonnections with other WPactivities

Tasks 5.1, 5.2, 5.4, 5.5, and 5.6, which constitute the focus of this Deliverabtégosely interconnected with
various other Work Packag@a/Ps) the interactions of which will be outlined in the present chapter. In contrast,
the activities undertaken within Task 5.3 (Local Living Labs), along with its/dRdgskages, fall outside the
scope of this Deliverable and will be addressed in det&liverable 5.5
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The collaboration between WP5 and WP2 has been continuous and firmly integhaiestructured around a
feedback loop that connects the local (micro), Climatic Zone (meso), and EurafEamacro) scales.

While WP2has led the definition of the overarching platform requirements (see Deliverable 2BBREATH
platform requirement$, WP5 plays a central role in enriching, refining, and translating these requirements into
locally grounded specifications. This ensures their applicability within thewedd contexts of bothfront-
runner andfollower cities.

Through direct and ongoing engagement with pilot cities, WP5 gathers detailed insights into local priorities,
infrastructure, and constraints. These insights have proven essential for contextualising athfirgethe
platform-level requirements develogeby WP2 anchoring them in diverse urban, administrative, and climatic
environments.

WP5 has also supported cities in applying these general requirements to their specific scenarios and use cases
(see Deliverable D2:4JRBREATHsacasescenarios andbaselines). This bridging function has enabled a smooth
alignment between strategic platform planning and practical local implementation, paving the way for tailored
digital solutions that remain interoperable within the broader URBREATH framework.

Ly 4KS FANRG my Y2yildkKa 2F (KS LINR2SOGX 2tpQa O2NB
pilot cities and the technical partners. The work package serves three key roles:

1 WRPS5 acts as a bridge between the macro scale, where requirements, methods, and activitieSrese
based on shared crossty characteristics, and the micro scale, where community needs and stakeholder
engagement shape project implementation through dctivities (see Deliverable D2:1URBREATH
Methodolodcal framework for urban greening, Living Labs and hybrid/NBS interventions and adaptive
pathwayg. Within this process, Task 54 criticalin identifying contexispecific, locally sustainable
technical requirements, whileNVP2 contributes macrdevel requirements. Together, these were
synthessed into a single master list of platform requirements through the joint efforts of Tasks 5.1, 5.2,
andWP2

1 WPS5 functions as a facilitating interface between the pilot cities and the URBREATH technical teams
(WP3 and WPY Guided by Tasks 5.1 and 5.2, the technical teams translatedrign requirements
into digital functionalities, enabling the design of tools and models that meet both prejeet and local
needs. This process also included an iterative refinemems@hinvolving the pilot cities. Additional
information needed for the development and calibration of tools, such as input for models, datasets,
technical constraints, was collected through-aeation processes led by Tasks 5B3atd and
infrastructure assessme)t5.5 Pevelopment of monitoring dashboarndsand 5.6 KPI mapping and
specificatior).
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1 WRPS5 plays a central role in designing and coordinating thexpdrimentations, as well as in preparing
for the testing of digital tools and the evaluatiomonitoring of NBSeffects. WP6is responsible for the
design, implementation, and operation of the-coeated NBSs in the four frontinner pilot cities of the
URBREATH project. Through this collaboration, WP5 ensures that the digital tools and models are
grounded in realvorld urban @vernance contexts and stakeholder engagement processes, making
them both actionable and contextually relevant for the pilot cities.

In summary, WP5 ensures that the URBREATH digital platform is not only technically sound but also context
sensitive and cowned by its end users, providing the vital operational link between-tagél platform design
and local implementation.

WP7is specifically aligned with Task 5.3 (Local Living Labs) within WP5. The nature and scope of this interrelation
are elaborated in detail in Deliverable 5.5
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2. FindingpA f Fuinclid®al requirements
2.1 Alignment with otherWork Packageand planning
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Figure2: Set of six PowerPoint slides illustrating the key steps and methodologies used to establish the preliminary
WP5operational framework, including the mapping of interdependencies and alignment with othePd\Presented
during a biweekly management call, May 2024.

URBreath
Parallel approach — functional and technical
Functional analysis track (WP2 related) Technical track (WP3-4 related)
* Gathering initial requirements (wp ~ ® Demonstrate to pilots what
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ep|:§ broker,...)
Results in agreed epics, linked to e Analyse existing tools and
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technology in the pilots
® Create detailed user stories and e Setup teﬁxnica\ er?vironment
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Functional analysis track — Finding & defining the pilot epics & user stories Pilot input needed

1. Co-creation workshops WP2. Done.

2. Gather detailed requirements from

WP5 pilots (see next slide) E

3. Analyse reguirements

+ Update S—
Lead pilols of4 + Cluster, deduplicate, finetune questions for pllats

dlimate zones 4. Define high level epics based on s
\ requirements -
5. Present epics to pilots and tech team [ What do they want t do
and agree on high level scope Imprement
wp2 6. Agree on epics to work on first and evaluste and monitor
build first version I i
Plan of approach — WP2 and WP5 Plan of approach — WP2 and WP5

rganisation of recurrent pilot-orien meetin|
Organisation of recurrent pilot-oriented meetings Setting up first workshop during first monthly pilot meeting

o Goal: align with pilot expectations & needs, present/test new ideas & B -
o Defining & consolidating user requirements
developments, includes demos and workshops. WP2-5-7 related items.
o GAP analysis
o Timing: alternating with scrum meetings, monthly

= Identification & int: ti f stakeholder: ided
- Chaired: by Digital Flanders, co-chair WP2 entification & integration of stakeholders (guided exercise)

o Attendees: pilots, WP2-5-7 leads, project coordinators (LC, ENG), Climate < Initial exploration available local IT-systems
o Finetuning by personal contacts

Alliance, Southpole
dz0 4 Sljdz2SyGf ez 2tp RSOSt2LISRRL YENEE2NPDEYERRISHMERSY (&
t § SIAR/A WdzZf @ HAaHno®

N~

~n
~—h

Pw. w&lte 15 SANPASING 0f Sa ¢ SNB  ddlawihS Yo KoAQil S of pieeNidRird SLYSSRE A
KAOK Ifa2 RSEAYSIGS8AINRKS S&SIpdzb OS5t ARINRBDS2YG alLIK 10X
AYGS3aANI oa@PS GAradzft FNFYYSEg2N] aSNWSa |a | &adN G
SLIidz- £ NENINEYOIINDZASYID LI NIySNAR FyR 2t §SFRao®
NJO2 KSNBY OS> IyR SyKFIyOSa (GKS addyOKNRYyAdlde2y 27

>‘O(9\(_IO/
M

< o OR
A Oc (S

A
y
it

Figure3: Visual timeline of crossWork Package Deliverables mapped on a MIRO whiteboard. The timeline illustrates
the sequencing of project activities across the URBREATH phagesblem space, solution space, and deployment
spacea serving as a coordination and alignment tool for all project partners and WP leads
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Deliverables

A second kegomponent(see figure 4pf the preliminary operational frameworks involved the comprehensive
mapping of additional key elements onto the MIRO whiteboard timeline. This exercise aimed to support strategic
planning and crostask integration by aligningnultiple project dimensions. Specifically, the following
components were integrated into the timeline:

1. LLL bjectives aligned with theproject phases reflecting the stepwise logic of the participatory-co
creation process:

o Preparation of the participatory setting and the supporting toolbox, including tools,
methodologies, and guidance materials.

Definition and communication of participation opportunities to relevant stakeholder groups.
Enrichment of the local baseline with data, expert input, and local collective intelligence to
establish a shared understanding of the current and evolving context, including NBS.
Generation of ideas, synergies, and representation needs from stakeholder input.

Integration and prioritisation of these ideas and functional needs into the design process.
Testing, application, and evaluation of ideas through digital tools and monitoring mechanisms.
Implementation of the selected NBS configurations.

Monitoring, assessment, and iterative adjustment of implemented interventions.

Development of a roadmap for scaling and replicating successful approaches.

o

O O O O o o

2. A sequence of key milestonesutlining the main stages of progress within the WP5 scope, including
the launch of the LLs, the validation of local baseline conditiortbe virtual prototyping of NBS and tool
supported interventionsthe development and deployment of digital tookhie implementation of NBS
interventions, andhe planning for upscaling and replication.

3. Stakeholder group involvementmapping the engagement of various actors across the process phases,
including: URBREATH project partners, municipal authorities and decisiogrs, technical staff within
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municipal administrations, expert stakeholders (e.g., academia, civil society, business actols}ahnd
citizens.

This structured mapping exercise contributed to a unified visual framework that supports alignment across the
Pw. w9l ¢l LINRP2SOGQa LI NIGAOALI G2NEX G4SOKYAOIlIfX FyR
synchronising activities across WoikcRages

Figure4: Visual representation of the second key component of the WP5 preliminary framework, mapping the

alignment of LLL objectives, key project milestones, atdkeholder involvement across the URBREATH project

timeline. The diagram supports a structured, phabased approach to participatory coreation, tool development, and
implementation, enhancing coordination and coherence across Work Packages.
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Figure6: Schematic representation of the WP5 integrated framework, structured in three layers: (1) the process
timeline outlining the sequential phases and key LLL actions from 2023 to 2027; (2) the digital tool integration layer
depicting the iterative developmenttesting, and refinement of tools and models; and (3) the capacity building layer

illustrating the continuous process of strengthening knowledge and skills among local stakeholders.

/ Emphatise Phase \ Solution Phase \ ( Deployment Phase \

2. UNDERSTAND

e i 3. IDEATE 4. CO-CREATE 5. IMPLEMENT

Vision defined, Pilot contat analysed and Eresh ideas, dilemma’s Multi-stakeholder Pilot realised and
scoped, Roles LL and BT mapped, users involved design, input ownership clear,
responsibilities clear fead)' i P! and committed procurement maintenance plan

) z o, =)

Development

1. DEFINE

6. EVALUATE

KPIs tested and Pilot
evaluated

/

URBREATH Toolbox

Requirements defined and
use cases prioritised

Learning programme, e 5 e
participants identified Training Inspired by cities

Theoperationalframework presented is centred on the LLL approach outlined in Task 5.3 and is elaborated in
detail in Deliverable D5.5.

and methodology

In summary, the top layer of the framewonbrocess timeling delineates the chronological sequence of phases
and key LLL actions that pilot cities are expected to undertake throughout the;2023 project timeline. The
middle layer digital tool integration) visualises the iterative development, testing, and refinement of digital
tools and models, ensuring alignment with pilot needs. The bottom lagegpaCity building represents the
continuous enhancement of knowledge and competencies among city sthdezbo

Within the scope of this Deliverable, which reports on progress under Tasks 5.1, 5.2, 5.4, 5.5, and 5.6, particular
emphasis is placed on the initial stage of the digital tool integration layer. This includiefithiion offunctional

and technical requirementsgocal ITsystemneeds KPIsSNBSmonitoring,and the identification of both existing

and missing datasets and models, as well agtieitisation of relevant use cases.
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Figure7: MIRO whiteboard stickynote co-creation exercise conducted with pilot cities in the Boreal climatic zone.
The exercise captured andsualised the needs and available resources related to tools, processes, and
functionalities for pilot use cases across the different phases of the URBREATH project
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2.2.2 GroupingLJA f 2 (i ne€lli for fuSciioRalities, processes, and tools
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Figure9: MIRO board visual from the second dealive cocreation workshop, detailing the
mapped availability and identified needs faools, processes, and functionalities across
project phases for each local pilot use case
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This approach facilitated the organisation of user needs and system functionalities into ©bletrsters,
supporting the iterative refinement of requirements in alignment with therlethodology.

28 02y OSLIidzZtAaS GKS YAYR YILI a | O23yAa@dS &aiNHzOG
SYSNHAY3 FNRBY (M2 NINK@ALEDRE ¢KINMA INRPDBaa Aygd2f 3Sa AR
LIAf 20 OAaS4&a YR deaidiSYlaOlfte SELIYRAY3I dzll2y GKSY ¢
OSYyiNIf y2RS® . & F20dzaAy3a 2y IHYSR SB/LIAZNN YAIZNIByOENSETSRY
O2yaiNUzOG | @GAradztf NBLINBaSyillozy &@FRENBGEVESRABI IKYR
NEGSyoa2yd ¢KARSYIKERRA AXJBHI2 NMidAf s RAYSYaA2Y I AYyF2NYI
F2NIAYGSINIGSR LI FYyyAy3d yR aKFENBR fSFENYyAy3 I ONR&A

FigurelO: Consolidated mind map derived from two series of-coeation workshops with URBREATH pilot cities.
Identified functional requirements (blue) argrouped under thematic epics (green), which are further aggregated into
high-level system epics (red), providing a structured overview of user needs and system functionalities
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Building on the exercises conducted in Sections 2.2.1 to 2.2.4, the next step involved translating the identified
functional requirements intoepics and user stories User stories serve as a means to capture functional
requirements from the user's perspective, an essential component ingeecentred desigrapproach we are
applying todesigning, developing and implementidgital tools and NBSs. Humaantred design places the
needs, experiences, and constraints esfd-usersat the core of the design process, ensuring that resulting
systems, products, and services are both usable and contextually relevant.

User storiesare concise, usetentred requirements or requests, typically articulated fran end user's
perspective These stories form the building blocksepicg larger units of work that can be decomposed into
multiple stories.

A consolidated list comprisintp epicsand 66 highlevel user storesQ  F dzy O A 2 y | Was d&elpped NB Y S
based on thestructured analysis derived from the collaborative mimapping exerciselhe applicability of the
user stories to all URBREATH pilots is indicaeyjding an initialndication of development prioritisation.

This list was presented to the pilot cities for review during thevbekly WP5 management meeting held at the
end of July 2024. During this session, pilot representatives were assigned-tiplit@asks to review and validate
the mind map, as well as thegposed epics andser storieswithin their respective local contexts.

Following this validation process and tineorporation of minor revisions submitted by the pilots, the list of epics
and user storieswvas formally endorsed on July 27th, 2024. The finalised list of apitthecomplete set of
hightlevel functionaluser storiescan be found ilAnnexes! andll.

Later, these epics welfarther grouped to get ahortist of 10items:
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2.2.6Merging macro, mesoand micro-level requirements

LY S IRGISYOSN) nin8 @A 6 R S ODR Yy I | NRINMNBYIS\WROBAGKAY
2F 22INJ1F3IS p 6SNBE aeéaidsSvyrloGha ITids @b amINERIE @& & d& { é K
@St 21LISR GKNRdzZAK (GKS O2fttlo02Na@dS Si2Nla 2F 22N t
Ay GKS U3dNBIFrobegazi ARBIOEASR WE I OANSY Sy ia 20SNBASsOP
2 828 SN NBANMNS YSyia AYORBEAORYENRXAYE 1020 MBI RSNJ a LIS
I ONRP&a GKSYFaO IyR 2LISNIsa2ylf RAYSYyarazyao

¢ KBS & dzf oy 3 yRyoA (ORR/ afoAliadidi S& + F2dzy Rl a2yl NBEXSHBENYRSY F N
GNl yaiozy TFTHRBEVSO2 ¥ 0F 106 @zly © dzNINIS Y @A NB B YIRE fIA 2A iy kx NB R G163
2T RS aANBR 61SNREIZNBSG F A f SR GSOKYy A Ol ¢ ALISOAUOlLa2ya |y
O2yoydzSa G2 LXIF& I ONARaOIf FIOAfAGlI @S I yR/ ORRKNEBNY I
0 SYyadzZNARBADEN G LIMNAENR o Sag At INE BSCKOWHCIER REAIYBRYSY
Figurell: Schematic overviewllustrating the complementary roles of the pilot cities, WP2, and WP5 in defining
macro-, mese, and microelevel requirements. WP2 focuses on use cases and user journeys to capture broader system

needs, while WP5 employs local user stories and mind mapgpio structure detailed user requirements and derive
epics, supporting the iterative development of useentred solutions.
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2.2.7Enrichingfunctional requirements throughtailored pilot workshops

In September 2024, a series of nine eéneone workshops was conducted with each of the URBREATH pilot
cities, including both froatunner and follower cities. Each session, lasting approximately 90 minutes, was
designed to elicit detailed, citypecific information regarding the functional requiremsrgreviously identified
through earlier phases of exreation and analysis.

The workshops were strategically timed to align with recent updates provided by the pilot cities on September
9th and 20th, 2024 During these workshopenproved use case definitions and additional insights on data
availability and outstanding information gaps were presented. This alignment enabled a deeper exploration of
specific requirements and allowed for targeted discussions on the needs, constramds datarelated
challenges unique to each urban context.
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Figurel2: Example from frontrunner city Leuven illustrating the use of tailored, use casgecific guiding questions to
elicit detailed insights on local functional requirements and data/model gaps. For each of the nine pilot cities, a
customised set of slides wadeveloped to support structured information gathering and gap analysis
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@ urerEATH

Monitoring KPIs: AS-IS situation, NBS effects

o Requirements related to KPI monitoring
o Monitoring of shadow areas and heat island effects
@ What parameters do you want to measure?

© Shaded surface because of the trees

O Heat island effects after reduction of parking lots

© Related to NBS effects or also to see where ta install NBS?
Do yeu have datasets & models available?
Do you plan to use remote sensing for monitoring KPls and AS-1S?

Do you have historic datasets available (data measured in the past)?

o o 0 0

Do you plan before and after analyses?

@ urBrEATH

Living lab and participation tools

o Requirements enhancing the engagement of stakeholders

o What user groups do you want to get input fram?
© Citizens, local groups/erganisations (lower SES groups, single households)
© Experts (urban planners, scientists, mability experts)
o Others?

o In what phases do you want to make use of the LL environment?
G Can they impact planning?
© Will they evaluate and test the planned NBS?
© Do they get access te all information?
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@ urBREATH

Monitoring KPIs: AS-IS situation, NBS effects

Requirements related to KPI monitoring
© Monitering of mebility changes after implementation of NBS :
O What parameters do you want to measure?
© Traffic: cars, pedestrians, cyclists
© Use of public transport?
© Modal shift (green coridor to Hal 5, connection with other square)
Do you have datasets & models available?
Do you plan to use remote sensing for monitoring KPls and AS-IS?

Do you have historic datasets available (data measured in the past)?

o o0 Qo

Do you plan before and after analyses?

P urereaTh
Local Digital Twin

o Requirements related to Local Digital Twins (LDT)
o What do you want to be visualised in the LDT?
= Different NBS (greening) designs
®  Their effects on mobility, AQ, noise, shadow/heat
o Do you need what-if simulations/analyses (with different scenarios)?
= Effects of potential NBS on :
= Traffic
" AQ. noise, shadow/heat simulations based on location NBS
© Will the simulations be shared with stakeholders?

® Should they be able to react/vote/comment?

@ urerEATH
Communication, awareness & dissemination

o You want to have a broad communication
o Offering of all information and documents concerning
O Potential NBS
© How do you see dissemination?

@ Leuven (or Kessel-Lo) channels? (website, social media, ... )
© URBREATH channels?
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2.2.8Validation, prioritisation and presentationof use cases
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Figurel3: Atmospheric images from the URBREATH General Assembly held in Madrid, October 2024. The first row
depicts the validation and prioritisation workshops; the second row captures the technical analysis se§siario
credit: Caren CamisciatdUPM); and the third row showcases the Local LLEcogation workshop
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Figurel4: Selected PowerPoint slides presented at the URBREATH General Assembly in Madrid (October 2024),
illustrating the epics and functional requirements derived from user stories for the Boreal climatic zone pilot cities,
Tallinn and Kajaani. These materials reflect the outcome of the usentred cocreation process and its translation into
actionable deelopment priorities.

P UrRBREATH QP urereaTH

1. Boreal CZ - Tallinn (FR) & Kajaani (FC)

Monitoring tools for KPls, the as is situation and NBS effects
© What to monitor?
© Accessibility of a site (Tallinn, sensors)
O Traffic and modal shift (Tallinn, sensors)
O Biodiversity restoration (Tallin, Kajaani, DT datasets and on sife registrations)
© Invasive plants monitoring (Tallin, Kajaani, DT datasets and on site registrations)
© Snowmelt follow up (Tallin, Kajaani)
© Investigate infiltration

O Investigate water quality (chemical constitution - acidic load, PH, conductivity, heavy metals -

sensor info available for Kajaani), amount of rubble/debris)
© Climate resilience (Kajaani, sensors, datasets)
© Temperature (weather station data available)
O Flood control (weather station data & model data available)

QP urereaTH
1. Boreal CZ - Tallinn (FR) & Kajaani (FC)

o Local Digital Twin

o Visualisation of data (Tallinn, Kajaani)
o All parameters mentioned before
© Suggestion Thomas to map invasive species

© Simulations, scenarios (Tallinn, Kajaani)
© Find best location for NBS, based on madelling
o Simulate effects of potential NBS
© Find best location for new meltwater sites

[D5.1- Local baseline state and URBREATH revi:

requirements and technical framework/1]

1. Boreal CZ - Tallinn (FR) & Kajaani (FC)

NBS investigation (WP6-related)
o Analysis: what NBS are suitable for this area? (Tallinn, Kajaani)
© This may affect parameters to be measured
o Analysis: what is the best location to install the NBS? (Tallinn, Kajaani)
© Based on simulations
o Analysis: how can NBS help to reduce negative effects of meltwater? (Tallinn,
Kajaani)
© Very specific for this climate zone
o Strong request to increase expertise (Tallinn, Kajaani)
© NBS catalogue

© Overview of available follow-up tools

W urerEATH

1. Boreal CZ - Tallinn (FR) & Kajaani (FC)

Co-creation and participation tools
© To engage citizens to participate in planning (Tallinn, Kajaani)
© Limited, methods available
@ In all phases, planning new NBS till evaluation
To get input from experts and universities (Kajaani)
To assess the degree satisfaction after NBS implementation (Tallinn, Kajaani)
Digital Twin should be connected (Tallinn, Kajaani)
2 workshops done with experts, TALTER cocreation tool (Tallinn)

o o0 ¢ o o0

Co-creation mobile app (crowd-sourced), interactive social media campaigns

(Kajaani)
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1. Boreal CZ - Tallinn (FR) & Kajaani (FC)

NBS ning & f

© Not of high value for Boreal Climate Zone
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Tablel: Prioritised use cases selected by all URBREATH pilot cities.

Usecasel Usecase?2 Usecase3

Tallinn Explore NBcations for treat{ Assess residents' satisfaction of | Understand changes in accessibili
ing snow meltwater & under- | designed NBS site. of the NBS site.
stand effectiveness.

Kajaani NBS concepts for better wate| Costbenefit estimation for differ- | Understanding on biodiversity sup
management (flooeproof ent NBS. port mechanisms related to NBS.
city).

Leuven Get input and interaction with| Monitor environmental effects Monitor social justice & wellbeing.
stakeholders to shape their |and ecosystenservices resulting
case (using LL and LDTSs). from the redesign of the square.

Aarhus Monitor traffic changes after |a 2 YA (1 2 NJ (4 KS N3X & Simulation of square reorganisatio
increasing pedestrian zone sy after NBS implementation. in an LDT environment to inform th
face. community.

ClufNapoca | Demonstrate value of NBS (f.| Integrate greening simulations in| Understand changes in shaded ar
green pockets) and involve | the local digital twin. eas and CO@mission after NBS im
community in cecreation. plementation.

Pilsen Investigate traffic impact of | Investigate impact on air quality, | Monitor the perception of residen-
NBS, using a LDT. noise, heat & shadow impact usil tial quality and safety of the square

aLDT. (after NBS).

Madrid Centralise past/ongoing stud-| Organisation training/codesign | LDFvisualisation of datasets & sim
ies, plans, interventions for th{ sessions. Centralise existing info| ulations for better insights of distrig
Villaverde district. about potential NBS Villaverde. | officials.

Parma Engage technicians & admin-| Simulations/tests of green renovg Collect & share info on green strat
istrations in NBS coreation. |tion actions in a LDT. gies.

Athens Detect potential areas for Analyse changes of heat island g Analyse changes of heat island ef-

pocket parks, green walls &
other NBS.

fects caused by NBS implementg
tions.

fects caused by NBS implementa-
tions.
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3. Translation to technical tasks
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Table2: Prioritised use cases selected by all URBRE#&@itt-runner pilot cities and the WPs involved.

Use case Use case (corrected by pilots) Input needed
from
Boreal- Tallinn
BORTAL1 | Tallinn wants to explorpossibilities of location of specific NBSs for snow meltwater| WP34, WP6
lutions ON SITE. AND Tallinn wants to understand the effectiveness of the selecte
for snow meltwater infiltration.
BORTAL2 | Tallinn wants to assess local residestisfactionwith the area (after the implementa{ WP34, WP5
tion of the NBS).
BORTAL3 | Tallinn wants to understand the changes in accessibility in the area (after the NBS] WP34, WP6
GAaAAG2NBRQ YydzZYoSNI k Y2NB dzaSNBR FTNRY (K
Continentalg ClufNapoca
CONCLUL | ClufNapoca wants to demonstrate the value of green pockets for rfautiily housing | WP34, WP5,
areas. AND Chlijlapoca wants to involve community in-cceation (i.etrees selection WP6
and planting).
CONCLU2 | ClufNapoca wants to integrate greening simulations in the local digital twin. WP34, WP6
CONCLU3 | CluiNapoca wants to understand the changes (increase?) in shaded areas (after tk WP34
NBSsmplementation). AND Chkllapoca wants to understand the reduction in CO2
emissions (after the NBS).
Mediterranean- Madrid
MEDMAD-1 | Madrid wants to centralise past/ongoing studies, plans, interventions for the Villave WP34
district.
MEDMAD-2 | Madrid wants to organise training and codesign sessions. AND Madrid wants to ce¢ WP34, WP6
ise existing informatiombout potential NBSor the Villaverde district.
MEDMAD-3 | Madrid wants to offer LDVisualisation of datasets, simulations to district officials to WP34
a better knowledge and insights.
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Atlantic- Leuven

ATLLEU1 | Leuven wants to get input and interaction with stakeholders to shape their case (u§ WP34, WP5,
LLL and LDTSs). WP6

ATLLEY2 | Leuven wants tanonitor environmental effects and ecosystem services resulting frg WP34, WP6
the redesign of the square.

ATLLEU3 | Leuven wants to monitor social justice & wellbeing. WP34, WP5

3.1 Preparative brainstorm sessionwith the front-runner cities
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Figurel5: Brainstorming session with representatives from the frontinner city of Tallinn, featuring the presentation

and discussion of potential solution concepts addressing prioritised use cases

P URBREATH Tatinn

S =v qv g
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3.2 Techpartnerspresentingtheir technical solutiongo pilots

| DSNJ LIN2OS&aaAy3d Ittt FTSSRbBI DS NREMNNR ¥ d8BNGHIYSESERNI (S
ga 2NBI yAaSRr2 GIYoNBNISING vi K3 R SOKyY & O & NIdHRRBIdHR8E & LINI
FYR I fGSNYI o @S &5 diaNeh yiAK Si KLSA&ES2 (A yAIASING 20 9SS aSaaizyas VY
IJFAYSR FNRY GKS LAf2Ga0

2 t hINB LE NBRIF KRB R2 RISKNS 1S RY S S o iy & & LIW M| RFHEDHA f
Figurel6: Framing the roadmap for the development of tools and simulation models: Following the brainstorming
sessions described in the previous chapter, the technjgaitners presented their proposed technical solutions to the
front-runner pilot cities.

Pilot presentations 9 Pilot 1:1 Pilot case
of case updates meetings prioritisation

LIST OF INITIAL [MERGED] VALIDATED USE CASES &
GENERAL-LOCAL REQUIREMENTS REQUIREMENTS
and EPICS (wish list, GA Madrid)

Presentation of proposed TECH
solutions to the PILOTS and open » 4 workshops with CZ +
discussion WP3-4 expertise and
TAILOR MADE TECHNICAL .
LL-methodology solutions will be handled = SOLUTIONS for prioritised USE experience
in a separate workshop CASES and REQUIREMENTS (October)

¢ KS ¥F2d24C2 & yimaury\eS/ND OA Ge [ Sdz@Sy o AffdzadNIGS&a GKS adN
O2yadzZ Gl a2y YSSayuaywS NO2INA £S2 (0K [ FINER YK NBES LINRA 2 NK 2 & SR
SOSNE dfE NA@IdEAS A RS &  4(iSKER NHNE NIFRY Bd EF | If v RBY) MM QBT v di &
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Figurel7: Overview of the approach applied during the November 20&4rkshops with frontrunner pilot cities. For
each prioritised use case, multiple solution concepts were presented with detailed functional specifications, data
availability assessments, and live demonstratigrstich as the LDT shadow impact simulator

Qursaearn =

Use cases 2 - functionality details

Pursrearn

Use case 2 - ideas

lesigr q

1. Simulations to investigate effects of NBS:
Leuven wants to monitor e

nental effects and ecosystem services
2 * Environmental effects - Floodings and flooding risk. Heatwave-, heat island-,
square,

esulting from the
resulting from the draughts- & cooling effects.

1. LDT - Dashboard - visualisation of available data and simufations. ¢ a =
*  Floodings and flooding risk.
5 ng; needed (1):
o Avoltoble:food i mcp Rarder, groud e lvels,woter nflation
* Heatwave-, heat island-, draughts- & cooling effects. =

bl in Flr

+ Available: data Leuven Cool project

iversity changes.

+ Air quality changes.

models, Floating Car Data), local Telraam sensors?

’]
info needed by

of the square

EXUS for modeling,
* Dataset ovailable of the before situation

woter discharge abutorform
« Comparison simulated effects vs. actual effects. by FIC for modelling/forecast,
4 Best locations for NBS on LDT map, based on control panel with parameters and weights. *  Ecosystem services - Biodiversity and air uality changes.
I monitoring parameters are KPI related - > T5.5 KPi-dashboard, workshop next Monday. + Biological/ecological data neededt
* Biadiversity mop + plants.
2. Measuring biodiversity value with a tool. 3 4
* Biotope Area Factor (BAF). Rl = kgt

* For qualiative analysis of green in the ciy of Leuven.

. swmu-.-:-ew oftres (based an ge, speces - UCS)
* Informs about dimate resilience and bicdiversity value.

such as ke lanes necded for DT 6 Lard0 heat sland effect anaysis.

* ATC con bui rafic doshboars
= Option to evaluate NBS-effect forecast: predicted vs reality.
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Figurel8: Detail of figure 17, showing functional details of an idea worked out by the technical partners of WP3

0 urBREATH

Use cases 2 - functionality details

Leuven wants to monitor environmental effects and ecosystem services
resulting from the redesign of the square.

1. Simulations to investigate effects of NBS:

*  Environmental effects - Floodings and flooding risk. Heatwave-, heat island-,
draughts- & cooling effects.
“ . Expertise: Flood risks, heat waves (EXUS, VITO), (long term) climate projections (FIC), dashboards monitoring flooding risks
(ATC), flooding monitoring & prediction tool (EXUS, VITO).
*  Meteorological, climatic, geological, hydrological data needed (1):

. Meteorological data (real-time weather stations): precipitation (rainfall and snowfall), temperature,
humidity, wind speed & wind direction. Available. Also detailed model input from FIC.

. Short term weather forecast & water info, data available/downloadable in Flemish data portals.

(www.waterinfo.vlaanderen.be), VITO can help.
*  Meteorological, climatic, geological, hydrological data needed (2):

*  Data on heatwave (intensity and # days), heat islands, draughts, cooling effects. Data available
from Leuven Cool project. (gardens & public spaces)

*  Flood risk map Flanders (available)

. Water infiltration (calculations KULeuven available, LIFEpact project)

. Groundwater levels (available, measurements 12 pipes, = real time data? Not digital, monthly)

*  Hydrological data: river flow rates, snow measurements, soil moisture content - info needed by
EXUS for modeling, available?
. Historical data (past flood events, flood maps, water discharge rates) needed in a tabular form

by FIC for modelling/forecast, available?

*  Ecosystem services - Biodiversity and air quality changes.

* Biological/ecological data needed:

*  Biodiversity map (available for plants).

.

Focus on small p ators? ldea of Citzen Science app?

*  Biodiversity climatic indicators (defined by experts) are needed for short- and long-term
simulations by FIC, Available?

*  Shadow impact map of trees (based on age, species - VCS)
. Detailed trees GIS layer (available).
*  VCMap-plugin available, is compatible with trees. Demo Aarhus. |Tree app?

*  Air quality - no priority, declined for LEU and AAR

. Data available from LeuvenAir project. Sensors planned?

planned? City of Eindhoven: minimal effects of NBS on AQ, mos raffic related.

* Changes in traffic and modal shift, changed traffic regime. (ATC)

*  Traffic and infrastructure data needed
. Local traffic sensor data for counts pedestrians, cyclists, cars, trucks (Telraam to be installed)
. (Local) traffic model (TML, available)

Floating car data (available)

*  Infrastructure locations such as bike lanes needed for DT & Lat40 heat island effect analysis.

Available? OSM?

. ATC can build traffic dashboards.
* Option to evaluate NBS-effect forecast: predicted vs reality.

*  To be discussed - very challenging. Suggested: evaluation after June 2025.
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3.3 Listing and prioritising technical functionalities
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3.4 Task 5.2: facilitating and boosting technical development processes
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3.4.1Active engagement in WR®/P4 activities and meetings
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3.4.2 Strengthening pilot- technical team collaboration
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Figurel19: Overview of various suggestions frodRBREATH frostinner cities to
streamline the communication with technical partners as presented to the URBREATH
consortium in May 2025

@ URBREATH

Announcements

Updated approach scrum meetings
o Meeting FR pilots, April 30t
o New chapter URBREATH with availability tools -> needs updated communication
o Intra pilot cities communication update
o Refreshed cities calls, extended lounge sessions
o Suggestions for better communication cities - tech partners
o Good overview of what tools/functionalities/models/simulations are under development
Examples: snow melt case Tallinn, Latd0 maps Madrid, ...
o Pilot oriented communication with demos during PM calls (WP3-4) with Q&A
o Dedicated sessions on how to use the tools (example VCS GoTo webinars/workshops)
o Option to test & evaluate the tools/functionalities/models/simulations with a test account

o Can pilots prepare to GA demo café?
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3.4.3 Provision of technical and methodological support
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Figure20: Initial translation of technical development tasks into JIRA stories and actionable
structured implementation and agile project management
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Figure21:
on the use of the JIRA platform and ticketing system, held in April 2025

P ureRrEATH

JIRA-tasks

@ urerEATH

JIRA-tasks

i e
April - JIRA set-up April - JIRA se

o Each technical partner to name one person getting an account

1p

» Assignee - who will do the job?

o Each technical partner to add JIRA-issues in this file. Also add tasks you did in the past 1 Reporter : who will evaluate the work? 2
o lssue type : EPICS (larger work item with long term goals), STORIES BUGS (later) ) Status : to do. in progress. ready for evaluation, dane o

» Timing : 1 sprint every 4 weeks (WP3-4 meeting). suggest to number sprints. When start? @ LCto finalise set-up of the environment a

o Summary : short description of the issue. > Issues to be solved E

o Description - long description of the issue, Mention WHO needs WHAT to be able to do o Toadd all users from tech partners L]
something. o Timeline set-up. sprint every 4 weeks, numbering . =

o Priority - lowest, low, medium, high. highest & More rights for Jurgen to populate JIRA-environment a

Only for epics : epic name
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Figure22: Schematic visualisation of th@IRA workflow for the URBREATH technical partners
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Figure23: Selected slides exploring the structure of thédRBREATHoolbox landing page and UI/UX design
approaches for simulation interfaces, supporting tlievelopment of intuitive and usetoriented digital tools

UREREATH LISER = MENL UPDATE JANUARY/FEBRUARY 2025 - MAIN MENU
4. DT full view
" - 1. NBS catalo,
+ Start with basic view g
+  Activate datasets, preset choice (toggle on/off) + When this menu-option is selected, the second level selection can start in the iframe.
* Only datasets for pilot can be selected = Infois retrieved from existing databases such as Oppla, Urban Nature Atlas, Nature-
5. Dashboards (task 5.5 to work out details) based Solution Evidence, NaturedCities, Urban Nature explorer, ...
) *  Opentoal? ’ « Option to enrich library with own NBS expertise
« Overview Df-presele:ted applicabls KPls * Smallintroductory word. When needed, link to page with background info™.
. Before-ater dashboards + Button : find NBS on a map (link to DTwin). When possible: with filtering options
*  Actual situation = Button : find NBS in a list.
6. Participation & cocreation (LL connection) : x’;: :‘;"'m“ ’“”:"ﬂ"
* s also part of DT detail, but | would repeat it here . 0' Fr:;x'f:i:;;g st test
+  Can be contact form or direct connection to LL tool (when available) op v
7. Switch to other pilot/CZ? ot

+  Dropdown at the top of the page

B urBREATH @ urereaTH
Simulations - type 3 - requirements Simulations - type 3 - requirements
Type 3 = what/if analysis to find bes 1g NBS TR L T

Areallocation |5 known

NBS IS NOT know

o

]

o |have a free zone, what best NBS can be installed here?

Approach : WP3 to find parameters to measure

o

o

Example : based on the weather farecast and/or climate modeling, what tree

species can | best plant in Leuven to stay climate resilient in the future?

1 Sharing our WP&eneral Data Protection RegulatioGDPRrelated expertisein the context of setting
up test environments, including the implementation of GBfeRipliant test accounts and the
formulation of appropriate legal disclaimers for the Toolbox landing page. These activities were carried
out in close collaboration withBC Diadikasia, ENG, and TEL to ensure full adherence to data protection
regulations and ethical standards.
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4. Thequest for KPlIs

KPlIsserve as essential tools for the systemationitoring and evaluation of NBSsThey offer quantifiable

metrics that enable the assessment of NBS performance across environmental, social, and economic dimensions.
The structured definition and continuous tracking of KPIs not only support evidesm validation of NBS
effectivenessbut also facilitate the identification of areas requiring refinement. Moreover, KPI frameworks
contribute to adaptive management practices and inform strategic decisiaking in future NBS planning and
implementation.

A critical milestone within the URBREATH project is associated with the development and delivery of the KPI
framework:Milestone 7. This milestonatipulates that a consolidated and validatiedal/regionalKPI list must

be available bylune 3¢, 2025(M18) of the project timeline Task 5.6started in month 100of the URBREATH
projectand takes a leading role in fulfilling this task.

Beyond its administrative significance, the KPI list also serves as a foundational input for a range of technical
developmens, including the design and implementation of monitoring dashbodfdsk 5.9, the integration

and alignment of relevant dataseisted in the data inventory set up byask 5.4, and the development of
simulation and impact assessment modbisthe URBREATH technical partneffiese tools are essential for
enabling evidencéased monitoring of NBS implementations and for supporting decisiaking within the pilot

cities.

4.1 Pilot-driven KPI baseline analysis through Living lemlgagements
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Figure24: Selection of slides from an initial exploratory exercise conducted in late 2024, aimegtkéihing the
foundational aspects of KPtswhat to measure, how to measure it, and in which uritfor the pilot cities of Tallinn,
Aarhus, and Leuven
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4.2 Monitoring andevaluationframework planning underTasks5.5 and5.6
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4.3 KPI maturation and validation: iterative coordination with pilot cities
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Figure25: Results of the pilotspecific KPI completeness analysis for Tallinn and Kajaani, presented by Task 5.6 at the
General Assembly i€lufNapoca. The analysis revealed significant gaps, with many KPIs still lacking defined target
values and identified data sources

@ urereaTH P urereaTH

KPI Selection Summary KPIs — Boreal Climate Zone

Livability & Social Tallinn (FRC) Kajaani (FLC)
1

Mobi 0

Justice

Knowledge &
Awareness
Total amount:

T9KPIs

Mobility

Biodiversity

Environment &
Pollution

Climate Resilience

Following a new series of targetelirect consultations between pilot cities and the Task 5.6 leaat®d a final
coordination session during thmonthly cities' call on May 30 2025, where pilots received specific guidance
and clarifications substantial progress was made in consolidating the KPI list.

By the established deadline of July 6th, 2025, most pilot cities had submitted their updated and refined KPI
inputs. These inputBcludedthe key metadata elementsuch as defined target values, temporal scopes, and
data sources, in line with the framework developed under Task®Si@al tweaking round was organised by Task

5.6 between June 6 and 20", addressing remaining data gaps and eliminating-applicable KPIs from the
assessment framework. From Juné"zthward, the Rsk5.6 team undertook thdinal consolidation of the KPI

lists, ensuring thorough validation, standardisation, and quality control of the compiled datasets.
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Following this, the consolidated KPI list was thoroughly reviewed in collaboration with the URBREATH project
coordination team and relevant technical partnessiccessfully fulfilling Milestone .7The final list of KPlsan
be found in Anne¥.

Notably, some target values remain undefined due to pending simulations, while others depend on NBS designs
that are still undedevelopmentTo address these challenges, a strategic plan was established to systematically
manage incomplete entries and reduce uncertainty. This plan includes mitigation strategies, alternative data
source identification, and technical feasibility assessments. 8hétris a more robust and contesensitive
framework for KPI monitoring and evaluation across all pilot cities.

4.4 Monitoring dashboard®f Task5.5.

Task 5.5 started iMonth 10 of the URBREATH proje&tinitial plan of approachwas presented by the Task
5.5 team during a series of four LLL workshops with the pilot cities at the end af 2024

In the context of Task 5.5, the development of KPI monitoring dashboards is critically dependent on the
availability of a validated and comprehensive list of KPIs. WhilealigReéd dashboards are central to
performance tracking within the URBREATH frant&wib is noteworthy that dashboards can also be leveraged

for monitoring key environmental parameters even in the absence of direct KPI associations. In such cases, the
monitored parameters are typically linked to the selection and implementation okldBSpecific pilot sites.
However, as of April 2025, detailed information regarding the selected NBS and their precise geographic
deployment remains incomplete for several pilot cities. This data gap presents a significant limitation for the
informed develpment and customisation of dashboards.

Despite these constraints, Task 5.5 proceeded with the foundational design of dashboard interfaces, ensuring
visual alignment with the overall URBREATH identity and usability principles. Following the release of the
preliminary KPI list in midpril 2025,the task team initiated the development of two prototype dashboards
intended to serve as demonstrators:

9 AnG 9y @A NEB yp2S v (dziIAy2R/ ¢ fodRding énhdhe EoNtiRuous monitoring of fine particulate
matter (PM.s), nittogenoxides (NO = | YR Ol Nb2y RAZEARS o6/ hi o 02y 0¢f

T Aa/ fAYF GSaAfMB Y OS ¢ dedtyhedl Kod tPatkidReorological variables such as air
temperature, radiation load, humidity, and airflow dynamics.

These dashboard prototypes were presented during the URBREATH General AssemblilapoChuj(May
2025),showcasing their analytical potentiahdditionally, discussions were held on possible data acquisition
strategies, including the use of op@ccess air quality datasets (e.g., OpenS@hsor ThingaPls, and calibrated
high-resolution sensor networks.
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Figure26: Selected presentation slides by Task 5.5, showcasing the proposed plan of approach and initial dashboard
prototypes during the General Assembly in GNppoca, May 2025
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The session concluded with a reiteration of the urgent need for pilgsdwide missing data, particularly related
to selected NBS implementations and associated monitoring priorities. This information is indispensable for
refining the dashboard specifications and ensuring their relevance and accuracy in future iterations.

Figure27: Preview of a dashboard prototype for monitoring Nitrogen Dioxide levels in the city of Madrid, developed as
part of Task 5.5 activities, June 2025.
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