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Document description This document is the second in a series of four reports outlining the
efforts undertaken within Tasks 5.1, 5.2, 5.4, 5.5, and 5.6 to assess the
baseline state of the URBREATH pilot cities. It covers the identificati
functional requirementsand their translation into technical specificatior
the facilitation of collaboration between pilot cities and technical partne
the development and validation of a Key Performance Indicator (
framework,support ofthe design adoption and local usef Local Living La
(LLL) and Nature based Solutions (NBS®)itoring toolsand simulation
models a gap analysis of local technical infrastructures (including
availability and suitability of tools, models, and datasets), and the mag
and implementation of cityspecific customisation needs.
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Executivesummary

Deliverable 5.2 documents the evolution of Tasks 5.2, 5.4, 5.5 and 5.6 of Work Package 5 (WP5) in the URBREATH
project, focusing on the Months £84. WP5 aims to advance climate neutrality and resilience in European cities
through technical and naturbased solutions (NBS). This period marks the transition from solution design to
deployment and evaluation.

9 Task 5.1Completed at Month 18) concluded with a comprehensive baseline analysis and requirements
mapping for all pilot cities. Functional needs were systematically gathered, prioritised, and translated
into technical specifications, forming the foundation forbsaquent tool development and pilot
implementation. Results from Task 5.1 are now integrated into ongoing activities. No further actions are
planned for this task in the current period.

1 Task 5.Zctively facilitates the translation of local requirements into technical solutions. The WP5 team
supported iterative tool development, customisation, and continuous feedback between pilot cities and
technical partners. Deegive workshops and learnidgy-doing sessions enabled pilots to validate and
refine digital tools, ensuring alignment with operational needs. For the upcoming reporting period, Task
5.2 will continue supporting cereation, tool adoption, customisationand local use Enhance
participatory processes and maintain close coordination between pilots and technical teams to address
emerging needs and integrate lessons learned.

9 Task 5.4conducted gap analyses of local data and infrastructure, identified persistent data gaps, and
supported the customisation and local implementation of digital tools (e.g., Local Digital Twins, planners,
analytical plugins). The team delivered 119 traimsegsions across nine pilot cities, ensuring capacity
building and effective tool usé\s next steps, Task 5.4 witfis on resolving data gaps, enhancing tool
adoption and standardisation, and promoting tailored tool bundles. Strengthen local integration and
interoperability and foster crosgone knowledge exchange to share best practices.

9 Task 5.5advanced the design and development of monitoring dashboardN&®&® effects and Key
Performance Indicator (KPacking. The dashboards aggregate data from various sources, enabling
cities to visualise and interpret ecological, social, and climesdience impactd-or the next reporting
period, Task 5.5 willomtinue dashboard refinement and integration, validate usability with pilot cities,
and prepare for full deployment. Support cities in data collection and ensure dashboards align with
participatory decisioamaking needs.

9 Task 5.€6inalisedKPIsets for all pilot cities, developed monitoring protocols, and harmonised baseline
data collection. The team coordinated impact workshops to establish Theories of Change and prepared
for ex ante impact simulationsAs next steps, Task 5.6 wilthence monitoring and evaluation
frameworks, conduct ex ante and ex post impact assessments, and support cities in ongoing data
management and KPI tracking. Promote standardisation and continuous improvement of monitoring
protocols.
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During Months 184, WP5 has made substantial progress in operationalising the URBREATH approach,
consolidating technical advances, and embedding participatory processes. The next phase will focus on
overcoming data and integration challenges, enhancing tool adoption, sarehgthening monitoring and
evaluation to support climat@eutral, resilient urban regeneration across Europe.
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1. Backgroundand key achievements

1.1 Scopeand goalof Deliverable 5.2

Deliverable 5.2 builds directly on the foundations established in Deliverable 5.1, which outlined the
methodological approach, early implementation steps, and initial outcomes of Work Package 5 (WP5). While
Deliverable 5.1 focused on defining the functibaad technical needs of the pilot cities aadtablishing the
frameworks for developing the URBREATH digital toolbox, Deliverable 5.2 shifts the fepatiog progress,
updates, and refinements achieved across the individual WP5 takksng the subsquent project period.

This document is theecond in a planned series of foufollowed by Deliverable 5t3which will be produced

three years after the start of the projectand Deliverable 5.4, which will be delivered at the end of the project
(see alsoFigure 2). Together, these Deliverables provide a continuous and structured overview of the
development, refinement, and operationalisation of WP5 activities throughout the full URBREATH project
lifecycle.

The main objective of Deliverable 5.2 is document the evolution of WP5 activitiesshowing how the
preliminary frameworks, requirements, and methodological processes introduced in Deliverable 5.1 have been
further developed, expanded, or validated. This includes updating the status of functional and technical
requirement translation, dvancing the careation processes with pilot cities, and deepening the integration
between user needs and emerging technical solutions.

Specifically, Deliverable 5.2 aims to:

1 Provide taskspecific progress updatefor Tasks 5.1, 5.2, 5.4, 5.5, and 5.6, demonstrating how each has
advanced from the foundations laid in Deliverable 5.1.

1 Report refinements in the functional and technical frameworkacluding adjustments based on lessons
learned, new insights from pilot workshops, and interactions with technical partners.

1 Detail ongoing cecreation efforts highlighting how cities continue to validagelectedools, simulation
models, and processes introduced in the earlier pkase

1 Update the development status oKey Performance IndicatordkPI3, Nature Based Solutions (NBSs)
monitoring dashboards, and datasetshowing progress beyond the initial definitions provided in
Deliverable 5.1.

1 Describe continued alignment effortavith Work Packages 2, 3, 4, and 7, ensuring that the WP5 work
remains coherent within the broader URBREATH architecture.

71 Identify emerging challenges, gaps, and next stefieereby supporting planning for the next iteration
of toolbox development, pilot implementatioand use and monitoring in the upcoming phases of WP5.
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While Deliverable 5.1 provided both a blueprint and methodological roadmap and included initial progress
reporting, Deliverable 5.2 serves asnwre comprehensive progress report and consolidation document
capturing how the project has advanced from concept definition to deeper implementdtialemonstrates
continuity with the previous Deliverable while clearly articulating the concrete developments achieved since its
publication.

Figurel: Status and timing of the Deliverables series &H4.

Local baseline state and URBREATH revisited requirements and technical

framework (VLO)
D5.3-V3 M36 Future work

D5.4 -Vv4 M48 Future work

1.2 WP5goalsin relation to the project's objectives

The keyobjectivesof the URBREATH project serve as a guiding thread, connecting and aligning the efforts of all
Work Packages. Each objective provides direction for both the scientific and operational components of the
project, ensuring that activitiasfrom functional analgis and tool development to ecreation, implementation,

and policy support contribute to the same overarching mission. The table below presents an overview of these

key objectives, summarising their descriptions and showing how eact Rackage is linked to them. This
structured mapping helps clarify how the different strands of work reinforce one another and collectively
FROIFYOS !'w. w9! ¢l Qa A2a0dSYAO FLIWNRFOK (2 dzZNBIlFy 3ANBSYy

Tablel: Listof objectives of the URBREATH project

Obijective ‘ WPs involved ‘ Content

OBJ1 WP25-7 Creation of a stakeholder group under the concept of a Local Livingidebtify end
dzASNBEQ ySSRa YR RSTAYS NBIdzANBYSyda
(NBS at core), based on local needs, policy, climate, and hazard analysis.

OBJ2 WP34 Establish the necessalryformation and Communication Technologik3i{tools,
methods and participation processes for increased stakeholder participation and
public (including residents/citizens) participated decision making processes.

OBJ3 WP25-7 Establish innovative cooperative organisational models ensuring project sustaina
and aiming towards systematic adoption of solutions (NBS and hybrid solutions a
core) for urban regeneration and climate neutrality.

OoB34 WP34-5-6 Develop and demonstrate efficient and effective services, models, and tools for
guantitative impact assessment of the climate effects towards climate neutrality,
regeneration, and adaptation planning.
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OBJ5 WP56-7 Develop and deploy innovative clustering of NBS and hybrid approaches, for the
enhancement of synergy effects of interventions with more effective functionalitie
towards improved urban/local climate neutrality, resilience, and regeneration.

OBJ6 WP46 Develop an assessment framework for evidebesed evaluation of NBS (URBREA
approach) via extensive monitoring of deployed solutions in the Fsant Runner
Cities FRX) in different European geographical and climatic regions towards
optimised future deployments and increased systemic adoption.

OBJ7 WP7 Replication of the URBREATH methodology and tools through mentoring and cog
in follower cities FLCp
OBJ8 WP8 Support of the adoption of the sustainable URBREATH solutions for the urban/re(

planning for regeneration, resilience, and climate neutrajitirough extensive public
awareness and dissemination activities.

OBJ9 WP8 Develop novel business models and strategies for regional climate resilience
enhancement.

For the first two years of the projedyP5 aims for:

1 Astepwisein-depth analysis of pilots' functional need$BJ1
This involves systematically gathering and structuring the needs of each pilot city through interviews,
workshops, and careation sessions. The analysis bridges local challenges with the broader URBREATH
framework, aligning citgpecific requirements witthe macralevel functional insights developed in
WP2, WP3, and WP4. The outcome is a coherent set of functional requirements, use cases, and user
stories that guide tool development.

1 Streamlining the translation to technical solutions and supporting the road to tool & model
development OBJ1,2
Task 5.1facilitates that functional needs are accurately translated into technical specifications by
working closely withthe modelling and tool developmerteams in WP3 and WP4. This includes
prioritising functionalitiesassessing technical feasibility, coordinating iterations with technical partners,
and validating prototypes with cities to ensure that tools and models alignreghoperational needs.

1 Supporting the setup and implementation of Local Living Labs (LLLs)-tveaie in NBS design,
implementation, and monitoring OBJ1
WP5assists pilot cities in establishing LLLs as participatory spaces where local stakehcitdrnss,
experts, authorities co-create climateresilient NBSs This includes providing methodologies,
facilitation guidance, digital tools, and templates that enable effective engagement, scenario
exploration, and joint decisiemaking throughout the design, implementation, and monitoring phases.

1 Setting up a KPI monitoring framework & monitoring tooleB4,5
Task 5.1and 5.6 joined forces toontribute to defining a harmonised set of KPIs that reflect ecological,
social, and climateesilience impacts of NBSIt supports cities in selecting relevant indicators,
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structuring data flows, and using digital dashboards and analytical tools to track progress. This allows
consistent evaluation across different pilot contexts.

1 Conducting a data and infrastructure gap analysis. Supporting the local implementation and
customisation of developed tools and modelSet upan urban planning workflow folFront Runner
Cities FRCp OBJ1,2,5
Task 5 evaluated the availability, quality, and accessibility of local datasets required for modelling,
scenario planning, and KPI monitoring. It identiffreissing data, proposkenrichment strategies, and
collaborated with cities to prepare the ground for tool deployment. This also includes supporting the
local usageand configuration of models, visualisation tools, and digital twins. Additionally, the task
initiates the development of a structured urban planning workflow Fsont Runner Citie$FRCs),
aligning plannindJN2 0SaasSa 6AGK !w. wo! ¢l Q& {(sbOmiyeraldd50 | y R
Customsed URBREATdé¢cisionmakingframework for Pilots V1)

1.3 A combined effort of bur WP5 tasks
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Figure2: Updated dagrampresented at the review meetingf September 28, 2025 illustrating the interdependencies
between Task 5.3 and the other WP5 Tasks and the relation between Task 5.3 arak#igning planning,
implementation, and monitoring of NatureBased Solutions (NBSs).
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Within the context of this series of Deliverables, the specific roles and inputs of the relevant WP5 tasks can be
summarised as follows:

f Task 5.1 Functional and technical requirements analysisSONE
f Task 5.2 Cocreation and Living Lab (LL) facilitation

o Supports the technical analysis process by ensuring that the perspectives and priorities of local
pilots and LLs are accurately capturedNE

o Ensures effective translation of local requirements into technical specificatidins.OING

o Plays a facilitating role in theommunication and iterative feedback loops between technical
developers and pilot city representatives, including LL coordinatordifferent stages of tool
development and model integration (development, adoption, documentatieeds testingby-
doing sessiondine-tuning anddebugging, customisatioand local usg in close cooperation
with technical Work Packages 3 and 4 and TaskB\4sOING

[D5.2¢ Local baseline state and URBREATH revisited requirements and technical fram&&prk Page |19
URBREAT#10113971t HORIZOMISS2023-CLIMACITIE®1-01



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

1 Task 5.4 Data and infrastructure assessment

o Conducts a comprehensive assessment of available data sources and Information and Commu-
nications Technoldgs (ICT) infrastructures within the pilot citi€gSONE

o Evaluates the feasibility of integrating URBREATH tools and simulation models into the local dig-
ital frameworks and supports the customisation processiGOING

o Coordinates the assessmenttobl interest by the pilot cities and coordinates the preconditions
for tool customisation and local use of the tools in cooperation with the technical teams (devel-
opment, adoption, documentation needs, testig-doing sessions, finkining and debugging,
customisation and local us€)NGOING

o Develops an urban planning workflow for FRCs, which will be reportBdliverable5.9 Cus-
tomised URBREATdé¢cisionmakingframework for Pilots; V1.ONGOING

1 Task 5.5 Development of monitoring dashboards

o Leads the design and development of digital dashboards for monitoring of NBS,affleether
or not connected to KPISNGOING

o Coordinates with Task 5.6 to ensure that indicators are technically feaSikle OING
 Task 5.6 KPI mapping and specification

o ldentifies, defines, structures, and validates KPIs monitoringitdB&cts in collaboration with
the pilot cities. DONE

o Provides structured input to support both the technical design of monitoring taotssimula-
tion modelsand the NBS evaluation framewokkNGOING

o Coordinates and supports the pilot citiéglselinemeasurements of KPISNGOING

1.4 WP5 Taskstiming and planning

As presented at the September®3025, review meeting, Task 5.1 has been completed, marking a significant
milestone in the evolution diVP5.

Figure3 below offers a clear overview of WP5 tasks within the URBREATH project. It highlights the distribution
of responsibilities among consortium partners, the main contributors involved, the timeline for each task, and
their respective statuses.
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Figure3: Overview of all WP5 tasks, their leading URBREATH consortium partner, the contributors, the timeline and the
actual status.
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Figure4: Shematic representation of the WP5 integrated framework, structured in three layers: (1) the process
timeline outlining the sequential phases and keyocal Living Labctions from 2023 to 2027; (2) the digital tool
integration layer depicting the iterative development, testing, and refinement of tools and models; and (3) the capacity
building layer illustrating the continuous process of strengthening knowledge andskimong local stakeholders.
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2. WP5alignmentwith its Tasks,other WPs EUprojectsand
governmental teams

WPS thrives as a dynamitghtly-knit team, where task leads work in perfect harmongot only coordinating
seamlessly within the group but also actively engaging with other work packages. This spirit of collaboration
extends beyond the project itself, as WP5 eagerly connects witimikdedinitiatives from other Bl (European
Union)projects in the same EEuropean Commissionjuster. The result is a waliled, enthusiastic team that
embraces knowledge sharing, innovation, and collective progress at every opportunity.

2.1 WP5internal synchronisatiorand cooperation

2.1.1 Biweekly WP5 meetings

WP5 task leads meeecurrentlyonline every two weeks. The meetings are well prepared and supported by a
PowerPoint presentation. An agenda and invite are preceding the meetings, and minutes with actiorapdints
main conclusions are sent after each meeting.VMR5 tasks are handled. Thespenminded meetings help

align all tasks, since they are all connected, and to put them in perspective with other work packages and their
relatedtasks. Taskpecificprogress informationannouncements, ideasand best practices can be shared, as

well as questions, doubts, bottlenecks, and obstacles thagk leads are facing.

Besides these core activities, these meetig@iiring this reporting period are also used for:

1 Jointlydefining the format, setip, objectives, contenaind timing of these meetings.

Pitching ideas and approachekthe 6-step processowardsthe tool adoption of Task 5.4.

Pitching ideas to increase tlvolvement andnteractivity of pilots and technical partners.

Pitching approaches of LLL trdive-trainer sessions.

Discussions on the contributions to technical and financial reports.

Preparing rehearsing and evaluatiriiessons learnedhe Month 18 review meeting September 28,

2005), mutually preparing the presentation of the work done by all.

1 Preparing, coordinating, rehearsing and evaluatimgGeneral Assembig Tallinn (October 2025), more
specificallythe workshops organised by Tasks 5.3, 5.4, 5.5 andrikl@he demo café, corganised by
Task 5.2.

1 Preparingor participation in the EC Cluster Meetings.

1 Preparing the agenda for théties Galls.

1 Invitation ofthe WP4 andproject leadso work outTask 5.4elated solutions for local implementation
and integration of tools, to stimulate the progress of the learAnyegdoing sessions by all technical
partners

1 Jointly working on the Deliverables due omhih 24.

= =4 —a A A
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2.1.2 WP5Teams channel

o = oA

| RSRADDUNBR2OKKEYSEH o1 a aSh dzLJ F2NJ F€f 2tp LIAE2G f &
Ol a2y 0dzLRI DE¥ D aiNESFai2 WS dzSaiGa yR y2aU0la2yav | yR
g yli R20dzySyidao

2.1.3 Contribution to the Septembermreview meeting

2t pa | gh &l Xyog2t OBRLISOG ¥dz2 3 LIES 1 {8 IPE S WEBSNS 6 p VISED Iy AK
G2N] SR 2dzi Ay YaNB yRSGHISAH GBWI /6K ISLIp SNJ

f ¢k a1l poH 20NH2 Y ABELIKEPR/F EFS LINBaSyidloezy 2F Fff LAL2
INBaa G GKS tS@9St 2F b.{ IyR [[[] lIOsa@AaSad . &
NEKSFNBRIfa YR FSSRol Ol Y2YSyidao

T ¢ 3pl#p®o > pdnI pdp YR pdc 22 A VELISOANRN] ISRe AA2aTSH |
RdzNAyYy 3 (GKS UNEBRG my Y22yidiKa 2F GKS !w.w9lc¢l LINR2S
G2 YI1S ada2NB G2 &St fTask5.20@desddBnd Goortlinated tie2epdrtiRg ofiafi 2 NB
work done by the WP5 team (all WP5 tasks) in cooperation with all task leads. This includes the Task 5.4
goals of the customisation and local use of technical solutions.

2.1.4Contributionsto the General Assemblyn Tallinn

2tpa 0B X2 O2y(iNAROdzi SR (2 GKS LINBISWNINSZ vC I I1fyERR y§2 yA
G20SNEKSHPLILINRELF OK Aa ¢2 MIKSRIISHNMI ni y yYR2 NES { RSABINA 16 { ASy p

¢KS 2@3SNI NDKEKEGEKS apd@Y podnI pdpX FYR pdc 62N] aKz LA
f SFRaAZ AyOfdzRAY3I LINBLINIas2ys 23240043 OKIIKSRAYER{ B2
0SFyYo

2.2 Alignmentand cooperationwith other WPs

2.2.1 Weekly WP task lead meetings

This original WP2, 5, 7 synchronisation meeting greertime to a meeting with all WP leads, led by the Lisbon
Council This meeting is used to:

1 Bring all WReads upto-date with the most recent W and Taskelated updates, developments and
realisations.

9 To discuss potential synergies and parallels, but also concerns and potential bottlenecks.

I To pitch WRoverarching ideas, plangpod practices, anthsights. To brainstorrand trigger/stimulate
WP-overarching cooperation, integrated solutions/tools, the readiness and usahiktyr(Interface and
User Experiencé)l/UX) of solutions/toolsandjoint activities.
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1 To report on dissemination activities and reporting ggesege.g., Deliverables).

I To share ideas to improve communicatibetween technical partners anthe pilot citiesin both
directions. Tostimulate support, andguide pilotspecificactivefeedback.To synchronise activities with
the pilot cities to avoid overwhelming them with tasks.

1 To mutually prepare shared activitifeview meeting, general assembly, seminars, cluster meetings,
etc.

9 To streamline opinions and focus and get noses in the same direction.

2.2.2 Monthly Project Management meetings
These monthly meetingaddressWP leads and city representatives frohe URBREATilot cities

During these meetings, WP5 takih® opportunity to present te major updates, plansand next steps at the
URBREATH project level and to pitch Héyel concerns or launch a call to action related to pending WP5.tasks

In the other direction, the project lead, Lisbon Council, informs the consortium partners about relevant
developments in the URBREATH projatissemination and cooperation opportunities, and crosging
initiatives relevant to the project's progress.

For each monthly Project Management meeting, WP5 prepares a PowerPoint presentation with aupeads
which is validated by the entire WP5 teamrough the WP5Teams channednd dedicated biveekly WP5
meetings When needed, WP5 Task leads are invited to present specific topics or to trigger a call to action.

2.3 Alignmentand cooperationwith other EU projects

The WP5 team actively engages in knowledharing with other EU projects and external experts
through interactive monthly urban greening and renaturing cluster meetings, as well as\eRssd
projectwide webinars.
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2.3.1Monthly Urban Greening and Renaturing Cluster meetings

Active participation inthe Urban Greening and Renaturing Clusteorld café(Nature Network even)

Figureb: LinkedIn post by the URBREATH project

the Nature Networkworld café.

URBREATH Horizon Europe Project
“ 866 followers
1mo - @
Last week in Brussels, URBREATH joined fellow Horizon Europe cluster projects
— ReGreeneration Europe, GreenInCities, Commit2Green, ClimaGen — and
the European Commission for a collaborative World Café session.

Together, we explored how cities and regions can better integrate nature-based
solutions (NbS) into urban and regional planning. Discussions highlighted practical
insights from living labs, demonstrators, and research-driven innovation — and
addressed both the opportunities and barriers in scaling NbS across Europe.

A big thank you to all participants for the inspiring exchange!
#URBREATH_eu #NatureBasedSolutions #UrbanResilience #HorizonEU

#ClimateAdaptation #GreenTransition #UrbanPlanning #LivingLabs

- —ay " =

On September 17, 2025, WP5 participateclongside
fellow participants in the Horizon Europe cluster proje
ReGreeneration EuropeGreenInCities Commit2Green
and ClimaGen and the European Commission,
coordinator,for a live collaborative World Café session
Brussels.

Together, we explored how cities and regions can be
integrate NBSs into urban and regional planning.

Discussions highlighted practical insights from living
demonstrators, and researeffriven innovatiom and
addressed both the opportunities and barriers to scal
NBS across Europe. And of course, this was a pe
networking event.

€@ You and 19 others 1 repost

© Like © Comment 2 Repost

After two general keynote presentations by members of the European Commission, an interactive workshop was
held with all participants to exchange ideas and concerns. Three table workshops were organised with alternating
group compositionseach working on a different topic :

1 Challenges, enabling factors to integrate NBSurban planning

0 What we see as challenges: changes in politics and related budgeting, changes in timing (due to
dependency on NBfstalling contractors, contracting procedures, planting season based on
NBS choices/designs, ...), conflicting interests/budgets with otepadments, ...

0 What we see as enablers: solutions that are overarching, beneficial to all stakeholders. Solutions
that grew organically without tojglown intervention or steering.

1 allenges and enabling factors enabling NBS implementéipblLL level)

0 What we see as challengbased on our experienceonnectindinvolving ALLrelevant stake-
holders, expectation management, politiesyd flexibility in timing.
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o Enablersgive a neutralppen and straightforwargresentation of the use case and pilot setting,
avoid complexitywe recommend thause of LDBcenariovisualisationgo support a good un-
derstanding of NBSs by the local stakeholdexsk for additional complementary LLL initiatives
G2 AyaGSaNIisS GIFNBSG 3INRdzZLIA GKIFG NS RATFTTFAOAA
steer.

1 The nost relevant monitoring framework to measutiee impact of NBSs

o Ourideas: use a combination of todtsan interactive way. Examples:
A Integrate model simulations in an LWhere pilot cities can simulatine effects of dif-
ferent NBS scenarios;
A Make use of citizen science in your LLL to gather data;

A Combine gualitative analyses done by surveys with Al to analysassiveamount of
open questiongand connect to analysing dashboards.

Figure6: Composition of picturesaken at theUrban Greening and Renaturing Clusteord café held in Brussels on
September 1%, 2025. From the top left to the bottom right: the participants, the URBREATH delegation, a snapshot of
the workshop and the Mture Network conference.
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Active participation in the dedicatedJrban Greening and Renaturing Clustssion orthe use of
supporting ools

Figure7: Urban Greening and Renaturing Cluster At the Cluster meetingn November 2%, 2025, WPE
monthly meeting. and the Project lead, Lisbon Council, presented

sv status of the tools to fellow cluster projects tte
Urban Greening and Renaturing Cluster mont
meeting. WP5 provided a general introduction to t

Ml URBREATH project, and théour types of
tools/models were presented (Lisupporting, NBS
choicesupporting, NBS implementatiesupporting,
and NBS evaluatiesupporting), each illustrated witl

ﬂ examples.

It was interesting and inspiring tearnthe
approaches of the other projects in the cluster.

TA

2.3.2 Participation in webings

2tp Ffaz2 LINBOALIGSR Ay aS@OSNIf 6SoAylI NER 2NHEHFYyAaSR
G2 AGa FrOo@BAoaSad b2Gloft S Sk dNIOENRINAS Q1 drly§ R OK BHIES WIdZ
t N2 OdzNBYSYWF 20z41SRo 2y Ay aldNHzySyda F2NJ dzNbBFy HiNGdp aF2l
O22NRAYFGSR 0@ 2t713 yIRENBETIYRAFIGKS{ ¥SOUMENAY2YE S {
b2 3SYoI$NI HipdENA v 3 DK AR/ fLINS ASY B RKAY 40 KSILIN® | OK! ¢ 1 LI

2.4 Alignmentwithin the Digital Flanders Bpartment

Reporting within the Digital Flanders Department is crucial in two ways. By sharing our approach, strategy, best
LIN OGAO0Sas FyR NBadz da FNRBY (GKS !'w. w9l ¢l LINR2SO0GzI ¢
time, learning fromsimilarprojects and incorporating feedback allows us to refine and impmwdJRBREATH

approach.

2.4.1 Weeklyand monthly internal Digital Flanders meetings

Every Week, the WP5 progress in the URBREATH project is synchronised with the activities of the Digital Flanders
Departmentintergovernmental policy teanit is the ideal moment to exchange ideas and working methods to
AYLINR @GS GKS !'w. w9l ¢l LINRP2SOGQa | LILINRFOK FYyR (2 Ayd:¢
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2.4.2 Departmenal level

Each month, a broader Flemish digital strateliyision of the Digital Flanders Departmésatorganised, where
URBREATH is presented and sometimes showcased in more detail. These meetings provide general input and
feedback from specialists on the work packages in which Digital Flanders is involved, with a focus on WP5 activ-
ities. Also, the mostecent developments in related fields are presented, whichtdaghly valuabldor future

work and provide useful insights for the URBREATH project.

hyl dz3dzd% winKp 'w. wol ¢l LINB2SOG Ay 3ISYySNIf |yR GKS o
0KsS LI NIEYSY @B SR 2y | o6l aArAd atARS RSOl GKFG éla LI NI
GKS 5SLI NIYSYyld Aa Ay@2f SRS dzaSR o0& |ff YSKSSNRSE2FY
GFroe2y 3A2S& Ayil2 RSLIGK 2y GKS LINR2SOGQa 3A2Ffazr G4KS N

Figure8: A selection ofslides presenting the contribution of WP5 to the URBREATH project. With explanatibtise
goals and roles of Digital Flanders, andepth view of the functional and technical analyses, the Local Digital Twin
progress, and theverarching and_ocal Living Lahctivities organised or supervised by Digital Flanders.

[ DigtaTwins R, -
EU fonds (ratio): Horizon Europe, Innavation Action (100%)
Urban Greening and re-naturing for urban ove 27,5008 ‘ e
regeneration. and climate neutrality —— e
Indiening: Jan 2024 - Dec 2027 (48 maand) "
URBREATH Cotrnaien L Csnel 6
L Piloten:

. Leuven, Tallinn, Madrid, Clui-Napoca (RO), Asrhus, Pisen, Athene, Parma, Hpd=tvn
Doelstelling Kajaanin (FL) $-1 ; ?

on
50 oo NES daoign rrv1 W&Ltl Engineering, Fraunhofer, Vito, Leuven, DAST, Virtual Cly Systems, Paliri,
Taia Twine (LOTE) v e L e L

Lafitudo4D, Bloxhl .t
Dark Matter, Madrid, T‘nmﬁmmm Pizen, [Ie—
Kajaanin Kaupurid. J

Contact
®  Jurgan Silance (OV)
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hyh OG 208 NHIaMp Y2NB ISYySNIf LINBaSyidlez2zy 41L& IABSYS LA
¢KS Y2aid NBOSyd LINRPINBaa gta 2dzif AYyYSR NBIAFNRAYI (K¢
GKS [[[ I Oo @Anb EGENT AlyYSRJ (BME BHNRIFASYR dzy RSN 2t pd 'y AydS
GK$mnn AYRSE YIi63S5k g2t || SdBSKYYW { Ay OK IR ad NBBSR SWH RO 2

o2yl t ySga (g2 ¢SS| at SHEND AGND2 ¥KR &R Yy DSTR KEHSAASNIILI G K S
0KS Y2NB RSOGFIATSR !w.w9!l¢l YILA 6SNB Iy AyiSNBasy3
Figure9: Selection of a few slides presented at a hitgvel department meeting, where the progress of the URBREATH

project was demonstrated at levels ofocal Digital Twiis and bcal Living Lahs

Bl

Over URBREATH o | ; Over het consortium

« EU Horizon project, €15 miljoen
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2.5 Reporting

2.5.1Deliverables

WP35 as a teamensures that all deliverables accurately reflect the work carried out within the work package
that the information provided can be understood, reused, and serve as a valuable resource for other teams,
projects, and stakeholders.

2.5.2 Technicalfinancialand otherprogressreports for Months 1-18

WP5 plays a key role in ensuring consistent reporting on its activities, including those carried out by the pilots.
This involves preparing various reportsuch as the technical and financiabMh 18 reports- for the European
Commission, covering aspects sucltrassWPprogress, outcomes, and resource allocation

1
1

= =4 -4 —a -—a -—a -

The technical statugfor each WP5 task) atonth 18.

The border between where WPB efforts (tools and models) stop and Task 5.4 efforts (like
customisation and implementation) start

The financial state of the contribution by all WP5 task leads, in sync with the timesheets of all
contributors and our internal Accountancy Department

The@ YGNROdzIA2Y 2F 2tp oOiectitekS ! w. wo! ¢l LINR2SO0Qa
The oordination of thedescriptionof all WP5 partner® O 2 y (i Ndthe U¢B5a2hjevements

The contribution ofWP5 partnergo other WPs

WP5exploitable results

Thecontributing scientists

Theend users and citizensivolved.

And the mapping opotential risksrelated toWP5activities
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3. ResultsTask 5. mappingLJA £ 2 0 & Q ndedgy OG A 2y I §

Task 5.1 terminated on &hth 18, and all work was reported indliverable5.1. In summary, the following
activities were performed, along with the corresponding effoRsesented during the review meetirfgigurel0
summarises the stepy-step process we followed itreating the LLL and NBSs supportingThelbox.
Figurel0: DOKSYI GA O 2@3SNIBASg 2F (GKS 2tp OKASGSYSydGa Ay GKS LN
the subsequent translation to technical solutions in preparation for the Toolbox developmérite orange box marks
GKS LINPOSaa 2F YILWAYy3I GKS LAt20aQ Fdzy OG A2

Processes WP4 WP2 WP4
Achievements

WP2 =
Merging with Validation and

maco and meso prioritisation,
scale hand-over to
requirements tech parthers

Pilot use case . Local epics &
X Mindmap .
analysis requirements

Actualisation
6 CZ workshops and finetuning Mature list of use

Cities’ use case presentations
& 9 pilot workshops

4 workshops with pilots
and tech partners

Continuous support
Guard pilot needs

4 workshops

cases and

requirements
Prioritised list of Presentation to List of tailor-made tech

TOOLBOX tools pilots & validation solutions

After definingthe pilot's baseline state angilot use cases, and analysing them, WP5 created a mind map and a
list of local epics and requirements based on all information gathered during two series of workshops with pilots,
bundled byClimatic Zone (CZ).

The resulting micrecale requirements were bundled with the macamdmesoscalerequirements defined by
bundled efforts of Work Packages 2 and4ubsequent actualisation and finetuning step was added to actualise
and finetune all requirements, and the final list was validated, prioritised} handed over to the technical
partners at the General Assembly (GAMadrid (October %, 2025)

The end result of this proceduie amature list of use cases and requirements
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4. Results Task 3.- aligning requirements and technical solutions

Task 5.2 plays a central role in ensuring that tlia £ 2 (1 & Q dza S A addilatdih rnfiBoed i dha
technical solutiongleveloped within Work Packages 3 and 4. As the connecting interface between the pilot cities
and the technical teams, WP5 facilitates clear and continuous communication, helps clarify needs when
necessary, and guides the translation of user requirements @oncrete, implementable features. In this
chapter, we describe in detail how WP5 supported pilot city representativeduding LLL managerand
technical partners between bhth 18 and Month 24 in the further development and custoratfon of tools for

the URBREATH Toolbox. Through targeted coordination, sustained dialogue, and ongoing refinement of
functional needs, Task 5.2 helps ensure that the evolving technical solutions remain aligned with the priorities
and contexts of the frontunner pilots as much as possible.

4.1 Recap- status at Month 18

.SF2NB (KS OdzZNNBy (i NB ISZ NEAHIIMAS NRd20RST |yZie | NB LUINNSILS RN Ady2

oe 22N)] tIFO11r3S48 o nX YR p U2 Saidlotiriak | az2fAR
¢t22f02E® C2fft26Ay3a GKS DSYySNIf | &afydzflel? Ny StROIR2YNA Rt |
RIZOGSR | RSGFAESR FSIFraAaoAtAGe | &aanbHpAWSNIGORFS & & S¢ KINA

a
a2y 2Nl aKz2LlAad Ly LI NI St NEFSOBYNRRYRDSRIDAKS O M.
Of FNATFeAy3a NRfS&x SyKlyo Y3 AYGSNRAAOALE Ayl NB® St ATy
O2KSNByiGte AyiS3aINIriSR ONrRaa (KS LINR2SOiG®

GKIFIG SENXIe 02y OSLiidzrf RSaA3aya o SINBKINGR &R dzNIHOREE NBKRS A
ff

¢ KNRdZAK2dzi h OG 2 ahNHN0 yHSING nLIA £ 2160 KO ATINER W2t Nb @ NIJA Y SR 2 Ny A & S
¢Fal pPH Y2RSNIYGSR (KSaS RA&AOdzaaA2yaszr aAavydzZ G yS2dzft
al ¥S3dzZ NRAY 3 KBy daaeNIRyiFH Qi RYANNMINBSHSIRE oRB YV ARV ERIDEG. dzK6
2y GKAAZ 2tp O6dzy RSNITWA yidzi FRARKSS B NEH: 13 YA oy Ba@ Y08 S¥NEEY VAR diYNKRRY
0§SOKYAOFf LI NIYSNA LINBASY(ISRONBKFER dGdam2ya 02 FS LXK
AYy3 FTRRAs2yIlf LAf20 Ayarakda FyYyR Ay LINRPINBaaiAy3ad (K

.aSR 2y (KS FTSSRol O]l 02ttt SOGSR RdNAYy3I (KA&d SyaNB L
2F NBJdANBR (GSOKYyAOQOlIft Fdzy Oomlzy ¥ S 8IS dza SRANBEAPYEKAKA LY
F2NJ ¢ &1 p ®HIENICRSYA I 20WRp HFFNERRS YO2LIIA Yy I 2F dzaSNJ ySSRa (s
Ay2 +y | Oa2ylofS (SOKyAOlt RS@St2LISYyld LXIyod ¢KS U
HAHNY fa2 aSNBSR Ia (KS\ yaeSNE 2NEBF SOINNJGIS F2NJ ¢ al pd

2 A0K GKA& LINBLI N} G2NE LKF&S O02YLX SGSRE 2t ayl yikRS2 tUNS
KItF AKIAnAANY (GKS !'w. w9l ¢l ¢22f{062E®
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Figurel: DOKSYIF GA O 20SNIBBASs 2F GKS 2tp | OKAS@GSYSyida Ay GKS LN
the subsequent translation to technical solutions in preparation for the Toolbox development. The process of
GNF yattrdAy3 GKS LIAf20aQ ¥ dzwithin he YyRBREAYHI®IRAX is highligBtediieS OK y A O f
orange box.
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4.2 Facilitating and boosting technical development processes
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4.2.1. Active engagement in WE3-4 activities and meetings
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4.2.1.1 Active participation in biveekly WR 3-4 meetings
Task 5.2 participates in the-bieekly WR 3-4 meetings, where it plays an active role by:

1 Providing targeted feedback on the development progress of tools and simulation models, ensuring that
the concerns, needs, and expectations of the pilot citias well as the broader project objectiweare
accurately reflected. This feedback is gatheretbtiyh both the overarchingities Calls and direct
bilateral contacts.
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1 Encouraging enhancements in uggendliness, applicability, and interactivity to increase the likelihood
that the pilot cities will adopt and effectively use the developed tools.

1 Task 5.helpsTask 5.3y supporting the development dbols that will be used within the LLLs, and
contributes to Task 5.4 by helping shape approaches for bringing tools and simulation models to the pilot
cities and encouraging their adoption, customisation, and local uptake. In addition, Task 5.2 provided
input to Tasks 5.5 and 5.6 on dashboard development needs and on KPI integration andifollow

4.2.12 Active support oflearning-by-doing sessions
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4.2.1.3 ActiveWP34 support in review and @neral Assemblyneetings

Through its participation in bweekly WP8WP4 meetings, a series of dedicated coordination sessions, and
multiple rehearsal moments, Task 5.2 actively supported several aspects of tool development and demonstration
activities.

1 Reviewmeeting preparation andsupport

Task 5.2ontributed to the preparation of the review event by helping to define and structure the
content, align contributions across work packages, design the sequence and timing of presentations, and
support the organisation of live demonstrations. The goal waensure a coherent narrative, avoid
overlap between work packages, and present the WP5 approach as a source of inspiration.

Key preparation moments included the W§¥8P4 meeting of August #9the WRlead call of September
29 the written instructions sent out on September® 2he finalisation of the guiding PowerPoint on
September 18, the general rehearsal with pilots and WP leads of 24 SeptemBetl2&review meeting
itselfon Septembe25", and the followup evaluation meetingseld onSeptembeB0" and Octobe3™.

1 General Assembly (Octobd5™ and 16")
At the General Assembly, Task 5.2 played an active and coordinating role:

1 Participating in the technical session with all technical partners.
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f Conceptualising, preparing (Octobgt, 8" and 10"), chairing, and coordinating tHeemo Cafén
close collaboration with W84 and the Lisbon Council. Task 5.2 also demonstrated several tools
such as the geocacher, data/model catalogues, and KPI manager (developed by Engintetitey)
pilot cities.

Figurel2: Task 5.2 contributions to the GA in TallinRictures taken during the technical WRBmeeting,
the four workshops organised by Tasks 5.3, 5.4, 5.5 and 5.6, and the-¥MP&mo Café.
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4.2.14 Active support of &sk5.4

Task 5.2 actively supports Task 5.4 in customising tools and identifying opportunities for their local use,
implementation, and integration.

)l

f

Joint adoption strategy

Starting in July 2025, Task 5.2 and Task 5.4 jointly developieet@p roadmapto guide the adoption

of tools within the pilot cities. This approach includes structured documentation and ledvgidging

training sessions led by the technical teams. Task 5.2 helps disseminate the roadmap and monitors
progress throughGty Calls, Project ManagementCalls, WP5 meetings, and W@&8P4 coordination
sessionsSee als@€hapter 5.5.1

Continuous alignment
Task 5.2 maintains regular contact with thesk5.4 lead to synchronise ideas, suggestions, and proposed
interventions, ensuring a coordinated approach.

Active participation
Task 5.2 also takes part in thevéekly Task 5.4 meetings organised by the task lead, contributing to
discussions on tool customisation and pathways for local adoption.

4.2.2.WP5engagement in pilot suppdrand linking pilots and developers

4.2 2.1 Connectingpilots and tech partners in thé€ities Calls and facilitating discussions

The idea of organising dedicat€ities Calls emerged organically and was further developed by WP5 together
with the pilot cities, who jointly defined the format and focus. Within the context of tool and simulation model
development, Task 5.2 uses these calls to bring pilots and technical team$&idnggenhcouraging them to
exchange ideas, raise concerns, ask questions, and discuss progress.

1

A platform for technical partnersto present new developments, highlight challenges, or request
feedback on tools and simulation models.

A space for pilot citieso update the group on the status of their use cases and to express specific needs
or desired improvements.

An opportunity for other WPsto introduce pilotrelated topics, ensuring that tool development and
adoption are viewed in a broader projgugrspective

Organisational support from Task 5.2vhich prepares agendas, sends invitations, structures the
content, and facilitates or moderates the discussions.

Since many core elements of tRiy Calls fall under Task 5.3, a full account of activities for this reporting period
is provided irDeliverable 5.6
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4.2 2.2 Active pilot support in review and GA meetings

91 Forthereview meeting Task 5.2 tookn the role of coordinator for the pilots, reporting on the progress
of their use cases at the levels of NBS progression, LLL activities, tool uskraredl steps.

In order to tell a coherent storggeneral PowerPoint template wagsvelopedand finetuned. The pilots
were instructedo prepare a Sminute presentation for theeview meetingrased on their presentations
Their input was timed and adjusted where needed dutivgfirst rehearsal during @tiesCall organised

by Task 5.2 (September 19th, 2025), and finally during the rehearsal (September 24th, 2025), the day

before the review meeting oBeptember 29, 2025.

1 Concerning th&A meeting in TallinnTask 5.Zontributedto the pilot-oriented Task 5.3 workshop on
how LLLs and supporting tools can be used to collect citizerrated data for KPI evaluation as part of
citizen science activitie#\nd in the organisatiomand chairingof the Task 5.4, 5.5, and 6.6 workshops

with all pilot cities, where they learned to make flyover movies in their LDTSs, create concrete dashboards,

and follow up orKPI monitoring.

4.2.3 Provision of technical and methodological support
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1 Sharing our WP&eneral Data Protection Regulation (GDPR) related expeitigbe context of setting
up test environments, including the implementation of GB#Ripliant test accounts and the
formulation of appropriate legal disclaimers for the Toolbox landing page. These activities were carried
out in close collaboration withartnersDBC Diadikasia, ENG, and TEL to ensure full adherence to data
protection regulations and ethical standards.
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5. ResultsTask 5.4- Gap analyses, customisation and local
implementation support

This section outlines the essential groundwork undertakenask®.4 to establish the digital infrastructure,
analyse data availability, customisBTs, and provide capacity building necessary for integrating the URBREATH
technical solutions across the pilot cities. The foundational effort began in the second half of 2024 by assessing
the existing data landscape against future simulation needs.rébidted in the development of eentralised,
dynamic Data Inventory Framework in February 2025, which defines the required datApgis;ation
Programming Interface$\P13, data streams, modellirigfrastructure for technical solutions and KPI monitoring.

The project integratedstandardiseddatasets including the 30-300 rule, the Urban Heat Island (UHI)
Assessment, the Walkability/15 min city index, and Hergn Climate forecast@cross multiple LDTslowever,

local adoption varied bgpecific needs.

Despite thesestandardisatiorefforts, the analysis consistently identified significant data gaps across the pilot
cities, including a persistent lack of necessary data, challenges in accessing data from partners or government
sources, and difficulties related to data fragmentatioigid administrative processes, and formatting issues.
These persistent gaps directly impact the feasibility of KPI monitoring and simutatidelling The LDT
implementation, which relies oWVirtual City (VCMap to ingest andrender heterogeneous datasets using
standards such &D TilesWeb Map Service (WMSYeb Feature Service (WFSE0JSQMNNndCloud Optimised
GeoTIFF (COfayers highlighted the highly varied nature of municipal data infrastructure. For instance, Madrid
uses 29 COG raster layers for higholution climate analysis, while Aarhus relies primarily on 14 WMS layers
focused on hydrogeological data.

The core LDT framework, built MCMap leveragingCesiumJ&nd OpenLayersprovides a hybrid approach for
3D globalisualisatiorand 2D locatzeographic Information System (GpEcision across all nine LDTs. Custom
implementation focused particularly on NatuBased Solutions (NBS) planning through a suitepetialised
tools. Key tools includ¥C Plannerwhich facilitates planning tasks and the virtual planting of 26 tree species;
Shadow analysis, which simulates shadow coverage vital for KRPIDR(Increase Shaded areas); Growing
Trees, which simulates linear tree growth a@drbon Dioxide/( h)isequestration, linking to KPI BKPI7
(Increase share of NBS area covered by tree canopy); and-salallBAF calculation, which computes the
Biotope Area Factor relevant to KPI B(BI2.

While pilot cities already employ sophisticated tosiech as ArcGIS and AutoCAD, the URBREATH Toolbox is
designed as a modular suite that adhetesvlinimal Interoperability Mechanisms (MIMahd MIM+ guidelines

to ensure flexibility and interoperability. Tool adoption analysis revealed that Data Visualisations and Dashboards
received the highedevel of interest, marked igreenfor all nine cities. High demand was also noted for the KPI
Manager (eight cities) and the NBS Registry (eight cities). Howaeanced simulation tools, such as Growing
Trees andSmaliscaleBiotope Area Factor (BARrimarilyattractedtargeted interest from Leuven and Athens.
Critical forlocaliseduse is the Dynamic Layer Tool, which enables users to flexibly add external geospatial data
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(WMS GeoJSON3BD Tile} without configuration, dynamically enriching the map environment for tailored
analysis.

Initial demonstrations integrated standasgid Climate forecasts and Urban Heat Islands Assessment into the
LDTs, allowing visusdition using time sliders for temporal analysis. Reak monitoring capability is provided

via pluginssuch asOpenAQ which integrates air quality data (e.@articulate matter (PMy ®p Ay t 1 Sz
Telraam which integrates multimoddtaffic segment data, offering contextual insights directly within the LDT
environment. To ensure effective use, Taskiidritised comprdéensive capacity building, delivering structured

training viaGoTowebinars an open learning platform, and a series of personalmaslon-one workshops. By

the end of June 2025, a total of 119 training sessions had been completed across the nine pilot cities, with
Madrid, Leuven, and Parma receiving the most significant investment, ensuring the digital tools are meaningfully
embeddedwithin the local urban planning and governance contexts.

5.1 Analysis of data across pilot cities

The analysis of data across pilot cities within the URBREATH project, primarily managed under Task 5.4 (Gap
analyses and local implementation support), involved a structured approach to identify available datasets,
pinpoint gaps, and ensure the necessaayadwereharmonisedo feed the LDTs and KPI calculations.

5.1.1Methodology anddata inventory

The foundational work began in the second half of 2024 by assessing the existing data landscape against the
defined future needs for simulation models and tool applications.

91 Data Inventory FrameworkA centraliseddata inventory framework was developed in February 2025
and is maintained as a dynamic, continuously updated living document.

9 Purpose This inventory defines the required datasets, APIs, data streamsnadédlling infrastructure
necessary for technical solutions targeting prioritisesg cases and KPI monitoring.

1 Addressing GapsWhen required datasets were unavailable locally, Task 5.4 explored alternative
solutions, such as leveraging satellite imagery or proxy data with lower granularity, to ensure analytical
continuity. The inventory was revised accordingly whenever new twdlsctionalities were integrated.

9 Data CategoriesThe relevant data categories addressed in the analysis include séeseoed data,
geospatial and environmental datasets (like GIS layers), sociological and participatory datasets, urban
infrastructure and activity data specifically required for KPinit&$n, calibration, and monitoring.
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5.1.2 Standardisedlatasetsintegrated acrosscities

The project generated severatandardiseddatasets intended for integration across multiple LDTs, although
adoption varied according to local needs and interests:

Table2: Standardisedlatasetsintegrated acrosscities.

Dataset / Tool ‘ Integrated Cities Purpose
3-30-300 rule / index | Leuven, Madrid, Tallinn, Strategic guidelines for assessing urban greenery, accessi
ClufNapoca and environmental resilience. The model serves as a frame

to assess urban green infrastructure at multiple spatial sc
(individual,neighbourhood and citywide).

Urban Heat Islands | Leuven, Madrid, Tallinn, Identifies andquantifiesareas with significantly higher surfag
(UHI) Assessment ClujfNapoca temperatures using satellitderived Land Surface Temperatu
(LST) data, expressed as a severity index. Since these rel
selected months and years, they can be visedliwith a time
slider in the LDT.

Walkability / 15 min | Leuven, Aarhus, Parma, Evaluates the accessibility of essential services (e.g., groc
city index Athens, Clup I LJ2 O X | healthcare, parks) within walking or cycling distance, aligf
with the "15minute city" concept. Results are presented usin
hexagonal grid classified into proximity zones (e.g-mifiute
zone, 3Gminute zone).

Climate forecasts Leuven, Madrid, Tallinn, Provides projections on key environmental variables, suc
(long term) ClufNapoca mean annual temperature, across three time periods (histori
mid-century, and enebf-century) under different socio
economic and emission scenarios (SSPs).

5.1.3Local Digital Twirdata profiles andformats

The implementation of each LDT relies on VC Map, a hybridoaséd mapping solution usir@esiumJand
OpenLayersdesigned for the ingestion, processing, and rendering of heterogeneous urban datasets using
standardssuch a83D Tiles, WMS, WFS, GeoJSEDNCOG layers

1 Madrid (FRC)Emphasisesaster data, using 280G ayersfor highresolution analysis of climate and
heat vulnerability, including multiple entries falHIsand annual heatwave risk maps (262023). It is
complemented by vector layerss€o0JSOMNd VectorTile/FlatGeobyffor built areas and planning
context.

1 Leuven (FRC)ntegrates multiple formats to support climate and hydrological studies. It Gees SON
layers for different water infiltration scenarios (spring, summer storm, winter rain) and COG Raster
Layers for monthlyJHIintensity derived from Sentinéd imagery.
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Tallinn (FRC)Uses a rich combination GOG, GeoJSOadWMS layersThe datasets focus heavily on
environmental monitoring, including layers for the38-300 rule, temporal heat island data (262824),
and an extensive set ¥YMS layerproviding highly granular noise mapping (segmented by sostagh
ashighway, railway, industry, and flight paths) and flood hazard information.

ClupNapoca (FRCJeatures an extensive range\téctorTildayers covering demographics (population
distribution/projection), infrastructure (roads, railways, metro, bike routes), environmental data (forest
gain/loss, land cover), anspecialisedgeographical indicators (Mai index, network analysis). It also
includesGeoJSOlgochrones for walking times to essential services.

t £ 1 Sz: Inte@dtes deveral WMS layers that serve as the backbone for monitoring critical utility
infrastructure, including wastewatedrinkingwater, telecommunication networks, district heating, and
power supply. These are combined wil@oJSOMyers for green areas and sensor dagpénAdor air

quality).

Aarhus (FLCPrimarily relies on 14 WMS layers focused on hydrogeological data, such as groundwater
monitoring, drilling locations, and water supply/quality assurance.

Athens & Parma (FLCd)ata profilesemphasisevector formats GeoJSOldnd VectorTilg focused on
mobility and accessibility metrics, including the walkability index and delineated NBS sites and districts.

Kajaani (FLC)Dataemphasisescold climate urban management, includi@eoJSOMNNd VectorTile
layers identifying potentiadnow piledeposit locations and detailed road networks.

5.14 Challenges andaps indata collection

Despite ongoing efforts, the analysis consistently identified significant data gaps across the pilot cities:

1

Lack ofdata: There is a persistent lack of data across multiple pilot cities, which directly impacts the
feasibility and functionality of the KPI framework and monitoring dashboards.

Accessissues Accessing necessary data, even from local technical partners or central government
sources, proved challenging for pilots.

Quiality andformatting: Data integration was often complicated by issues related to data fragmentation,
rigid administrative processes, and difficulties in data formatting and structuring.

Impact on KPIsThe data gaps highlighted during assessments directly relate to missing inputs needed
for KPI monitoring, simulation modelg, and tool development. The urgency of resolving these gaps
was reiterated at project events, such as the General Assembly iN&bojca.

The continuous effort involves targeted ofm-one consultations and crossty coordination meetings to
validate dataset availability, resolve formatting issues, and advitedisationstrategies tailored to each pilot
context.
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The analysis of data across pilot cities shows that while starsardinalytical tools provide a unifying layer (like
the 3-30-300 index), the reality of local infrastructure requires integrating a rich and highly varied mix of data
formatst from Madrid's reliance on COG raster layers for climate analysis to Aarhus'$s W8S layers for
hydrogeology highlighting the bespoke nature of each digital twin implementation despite persistent
challenges with data fragmentation and availability.

5.2 Analysis of local infrastructure and custom implementation of tools

The core of the Local Digital Twin (LDT) framework is built upon VCIMiaghybrid welbased mapping solution
usesCesiumJ&nd OpenlLayersd manage the disparate requirements of 3D global visatin and 2D local GIS
precision. This robust, standambmpliant approach ensures the ingestion, processing, and rendering of
heterogeneous urban datasets. The foundation of each t@prises geospatial and infrastructure data,
represented as 3D Tiles or Building Information Modelling (BIM) derived models, forming the digital canvas for
buildings, terrain, and infrastructure. Roads, parks, and underground networks ceisusdisedas extruded
geometries or vector tilegnabling user interactions such sisowing utility corridors beneath the surface. For
example undergroundanalysif the belowground infrastructure has been conductedlauven's LDT. Critical
infrastructure for cities, such as wastewatdrinkingwater, telecommunication networks, district heating, and
power supplyjs often represented through WMS layers for servimased infrastructure monitoring, as seen in
GKS tt18z [5¢d

The LDT Viewer offers a suite of advanced analysis tools that collectively enhance spatial understanding and
planning capabilities. These tools, which go beyond traditional measurement and drawing functionalities, are
available across all nine LDTs, ensyidonsistent access to analysis capabilities regardless of the specific city.

Custom implementation of tools is focused on NBI&nning and the URBREATH initiative. $fmcialisedools
include:

1 VC PlannerThis tool is the starting point for several analyses, enabling users to structure planning tasks,
integrate GIS layers and BIM models, and manage object libraries. It facilitates the virtual planting of new
trees, with a selection of 26 different tree exgies available in various age classes.

1 ShadowAnalysis This tool simulates sunlight movement and calculates shadow coverage at user
defined intervals (e.g., every 15, 30, or 60 minutes). It is vital for assessing the impact of planned
measures, such as new trees, on shading levels and temperature changesuttbme of this tool
relates to the KPI GRPI110 (Increase Shaded areas).

1 Growing TreesThis plugin simulates the linear growth of urban trees over a-dséned number of
@SINAXZ LINPRdAzOAYy3 RSGFAT SR 2dzillzia 2y OFy2LR 02
biomass. The results can be used for comparative analysis between th Stette and a projected "in
5 years" state. This tool relates to the KPI-BR)7 (Increase share of NBS area covered by tree canopy).
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1 Smaltlscale BAF calculationThis plugin computes the BAF, which measures the proportion of
ecologically effective surfaces relative to total land area. This tool is relevant to the KIRPRIO

1 Dynamic Layer ToolThis critical tool allows pilots to flexibly add and manage external geospatial data
layers, supporting formats liIR&/MS, WFS, GeoJSQ@Nd3D Tilesithout requiring prior configuration.
This allows pilots to incorporate external datasets not statically integrated into the viewer, dynamically
enriching the map environment for tailored and contesggecific analysis.

In addition to NBSpecific tools, the LDTs integrate sensor readings fofti@al monitoring: theTelraamplugin

integrates multimodal traffic segment data;olour-codingroad segments by car counts per hour and provides
dynamic information on cars, bikes, heavy vehicles, and speed.Ope®AQplugin integrates air quality
measurement data, offeringisualisationand contextualinsights for parameters such as PM2.5 in cities like

tf1 Szd ¢KS&S aSyazN Ayrolé ahh interacyiva enkirbnimded thatlimerges siaficS [ !
infrastructure models with the city's dynamic, living pulse

The analysis of local infrastructure and the custom implementation of tools within the LDTs reveals a
foundational strategy built on leveraging existing municipal digital maturity while enhancing capabilities through
a modular, customailored framework. Hor to URBREATH integration, pilot cities were alreatlsing
sophisticated GIS tools suchAasGIS, AutoCABndRevitfor spatial analysis and design. Cities like Madrid and
Tallinn maintain public Geoportals (e.§patial Data Infrastructure of hMadrid City CouncillfEAN), Tallinn
Planning Regist)yand leveragdRepresentational State Transfer (RESHIsfor data accesssignallingstrong
existing infrastructure. Data exchange often reliestandardisedjeospatial formatgShapefile (8P, GeoJSON,
Geography Markup Language (GMand open web serviceS\MS, WFS

The URBREATH Toolbox is introduced as a modular suite of digital services designed for flexibility and
interoperability with this varied infrastructure. It is currently deployed oeatralised cloudbased environment

for testing and ceevaluation, with cities accessing components via shared development platforms, as local
deployment into municipal IT systems is yet to be implemented.

Custom Implementation anbol adaptation are primarilycentred on the LDT environment, which is customised
for each pilot city and serves as a central access point for data visualiaatigrlanning. The LDT embeds several
analytical components that assist in NBS planning:

i Static Baseline DatalLayers such adHIzones, BAF calculations;38-300 indicators, 18ninute city
index, andclimate projection areas are preloaded amisualised as static data to assess current
environmental conditions and prioritidéBS areas.

1 The Planner Toolallows users to make spatial and visual interventions within their area of interest,
upload 2D and 3D data formats, and explore scenarios, effectively linking planning input to analytical
baseline data.
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Cities expressed interest in integratisgecialisedanalytical modules tailored to local needs, including Heat
Stress Analysis, Shadow Analysis, Water Infiltration Model, and Optimal Locations to Deposit Snow for seasonal
management. These custom tools are linked directly to KPIs; for exampMirthel City Systems (VE&pwing

Trees tool contributes to BHRPI7 (Share of total area covered by tree canopy), integrating analysis directly into

the evaluation framework.

To ensure seamless integration and futureproofing, URBREATH promote$atatanisationusing open
standards and web services (WMS, WXt Generation Service Interface (N&$)). The tools are designed to
follow the MIMs and MIM+(version 8.0) guidelinegnsuring compatibility, data exchange, and vendeutral

deployment. However, the sources note that local adoption faces batrriers, including data fragmentation, rigid

administrative processes, and the need &aiditionalcapacity building and traininfigr sustained use.

The following overview details the interest level of the nine pilot cities (Leuven (LEU), Aarhus (AAR), Tallinn (TAL),

Kajaani (KAJ), CGlojl- LJ2 O

6/ [' 0 tft1Sz o6tL[OX

al RNAR 6al!

tools. Green cells indicateterest in the tool, while red cells indicate no interest.

5.2.1/ A {0 At&estnatiix for Digital Twin &environmental simulation tools

502

This group includes core planning tools apkcialisedanalytical plugins, many of which have already been
implemented or have produced results so far and are generally KPI relevant.

Table3: Tools interest matrix byall URBREATH piloities fordata analysis &rocessing

Tool name

15 minutes city (proximity index)

‘ LEU‘ AAR TAL ‘ KAJ CLU

PIL  MAD PAR‘ ATH

3-30-300 Analysis

infiltration model)

Adaptive Rainfalnfiltration Tracking (Watel

Biotope Area Factor

Climate forecasts (long term)

Climate tools

crime statistics

green gentrification/property prices

Growing Trees

Heat Stress Analysis

Liveability index

Nature Value Explorer

Optimal locations to deposit snow

Public Transport Accessibility Analysis
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Seasonal forecasts-@. months)

Sensors / FROST sever or similar

Shadow plugin

Short term weather forecasts {06 days)

Small scale BAF (Biotope Area Factor)

snow pile sim

Urban Heat Island

Water Discharge and Flooding predicti

model (nder design)

5.2.2/ A U At&estnatiix for data management,data visualisation, ande-

participation tools

This group includes tools focused on data management, KPI tracking, and citizen engagement.

Table4: Tool interestof URBREATH pilaities fordata management,data visualisation ande-participation tools.

Tool name

LEU AAR TALL KAJ CLUJ PIL

Unified Ul

GeoCacher

VIEAI

Data Visualisations and Dashboat

(Apache Superset)

Map

OpenAQ Sensors

Planner

Smaliscale waterflow analysis

Story

Telraam sensors

E-Participation Web App (Decidim)

E-Participation Mobile App

Geo Network

URBREATH Catalogue

KPI Manager

NBS Registry

[D5.2¢ Local baseline state and URBREATH revisited requirements and technical fram&&prk Page |50
URBREAT#101139711 HORIZOMIISS2023 CLIMACITIE®1-01



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

5.2.3Keyresultson tool interest bythe pilot cities

Across all cities, Data Analysis and Processing overwhelmdagyinate tool usage, accounting for
approximately 72% of total interactions, followed by City Data Visualisati@mound 18%In comparisone-
Participation and NBS Plannitaggether account fofess than 10%. This confirms that analytical capabilities form
the backbone oURBREATHA | ND K A {iSudligatiBching d@sihé grimary interface for operationalising
insights.

When broken down by climate zone (compdiigurel3 and Figure 14, the Atlantic zone (Leuven and Aarhus)
registers about 33% of total tool usage, with Data Analysis and Processing contributing nearly 70% of that share.
Boreal cities (Tallinn and Kajaani) account for 13%, where water infiltration models and snow mentigens
dominate, reflecting adaptation to precipitation and freettew cycles. Continental cities (GN@poca and
Pilsen)account for 28%, with a strong emphasis on heat stress analysis and urban heat island modelling, which
together account fomore than 60% of their analytical workload. Mediterranean cities (Madrid, Parma, Athens)
lead with 40% of total usage, heavily skewed toward climate forecasting and NBS registries, which collectively
exceed 65% of their zorgpecific activity.

Figurel3: Toolrelevanceoverview, sortedby climatic zone.

Tool Relevance by Climate Zone
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Trend analysis reveals that Mediterranean cities are the mostitdehsive, likely due to their vulnerability to

heat and drought In contrast,Boreal cities show the lowest engagement, suggesting a narrower but highly
specialisedoolset.
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Figurel4: Tool categories by climate zones

Category Distribution per Climate Zone

Tool Count

Atlantic Boreal Mediterranean Continental

Climate Zone

Visualisation tools such as dashboards, planners, and séased platforms consistently appear across all
zones. Still, their proportional share remains secondary to analytical tools, reinforcing the URBREATH principle
that datadriven insights precedeagticipatory and planning layers.

For contextual linkage, these insights align directly withWfBREATFbols Catalogue, where categories such

as Data Analysis and Processing, City DéAsaalisation and e-Participation are structured as modular
O2YLRySyida 2F (GKS | NOKAGSOGdaNEd® ¢KS R2YAYylIyOS 27
emphasis on environmental intelligencét the same timethe presence olvisualisationand participatory
platforms ensures that technical outputs translate into actionable governance amdrcghgagement.

5.2.4Recommendations

Moving forward, @sk5.4, together with WP3 & 4, will focus on encouraging broader adoption of tools that
currently show moderate uptakesuch as 13Minute City Index and Climate Forecasias these could play an
essentiakole in strengthening climate adaptation strategies.

It will also be beneficial to explore the possibility of promoting s@ndardisation (if availabjeof core tools,
including Unified Ul and VCS plugins, across all participating cities. This step could support interoperability and
ensure a more consistent user experience throughout the network.

In addition, Bsk5.4, together with WR 3-4, will consider identifying opportunities to enhance categories that
appear less represented, particularly Security and Process Orchestration. Strengthening these areas may
contribute to improved governance and operational resilience. Finally, fosteringbtbaeder use of e-
Participation tools could be assentiatask for the future, as these tools may help increase citizen involvement

in planning and decisiemaking processes, thereby supporting more inclusarel collaborative urban
development.
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5.2.5Future Tasks

1 Assess climatgpecific needs to ensure tools like Heat Stress AnalysidJaidssessmenare fully
leveraged in Mediterranean and Atlantic citida contrast,Boreal cities may benefit from enhanced
deployment of Sensors and Climate Forecasts.

1 Promote croszone knowledge exchange, enabling cities to share best practices for adapting tools to
local conditions.

91 Develop tailored tool bundles aligned with climate characteristics, supporting coherent and efficient
implementation strategies.

1 Monitor adoption gaps and provide technical support to cities for integrating underused tools that may
offer climate resilience benefits.

5.3 Initial demonstrations and local integration plans of Toolbox tools

The LDT Viewer within the Virtual City Map platform incorporates several key tools and datasets to enable initial
demonstrations andbcalisedntegration for NatureBased Solutions. The LDT Viewer within the Virtual City Map
platform incorporates several key tools and datasets to enable initial demonstration®ealidedintegration

for NBS planning. This framework is built on a robust, stardandpliant approach using VC Map, which is
designed for the ingestion and rendering of heterogeneous urbansgiga

The Dynamic Layer Tool (see D4.2 Chapter 2.2.1) is a critical component for local integnafitingusers to

flexibly add and manage external geospatial data layers without requiring prior configuration. This tool supports
a wide range of formats, including OGC standardsWkéS,Web Map Tile Service (WMTBJFSas well ag8D

Tiles, GeoJSQBNndCesium Language (CZMLhe tool supports dynamic enrichment of the map environment,
enabling more tailored and contespecific analysis, even when certaita layers are not available by default.

The tool is structured with a Catalogues Tab that provides access to preconfigured data cat@aguBsveau,
GeoNetwork|ntegrated Data Registry and Access (IDB#] is relevant for pilots as it supports integration with

the NBS registry. The tool also lists all added layers, allowing users to view metadata, adjust parameters like
opacity and style, and remove layers.

Climate Information is integrated into the LDTs through bsthndardised URBREA€¢ated datasets and

specific visualisatiotools. Climate forecasts (see D4.2 Chapter 2.1.1.4) are essential for understanding how key
environmental variables may evolve under different semi@nomic and emission scenarios. These forecasts,
based on CMIP6 simulations and Shared Socioeconomiw&gsHhSSPs), focus on projected changes in mean
annual temperature across three time periods: the historical reference periodb{2984), midcentury (2036

2065), and enabf-century (20732100). The results are available treir own webpageshowing boxplots for

each variable and SSP, and are also integrated directly into the LDT viewer for cities like Leuven, Madrid, Tallinn,
andClup I LI2OF > +a RSY2yaidiNlXQiSR o0& GKS AydadSaNrdSR Ot AYl
UHIAssessment (see D4.2 Chapter 2.1.1.2), which uses satigiiteed LST data to identify and quantify areas
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with significantly higher surface temperatures, is integrated into the LDTs for several cities (Leuven, Madrid,
Tallinn, CluNapoca). Since these datasets relatespecific months and years, they can be visualised alongside

a time slider in the LDT (e.gFigurel8), making it easy for the user to select another period and \tigsv
correspondinglataset.

Dashboard Integration and reeime monitoring are achieved via several plugins that integrate live data streams.
TheOpenAQlugin (see D4.2 Chapter 2.2.3) integrates air quality measurement data into the LDT application.
This plugin offers users an interactive way to discovenasuhliserecent pollution observations directly on the
map. When clickingn air quality point, a compact information panel appears, identifying the location and the
type of measurement (e.g., PM2.5), and displaying a simple chagceht readings. This integration model
facilitates staying within the map environment without consulting external sources and supports rapid
O2YLI NRAa2y 0SG6SSY RAFTFSNBydG f20FdAz2yaszs +a RSY2yadl
Telraamsensor readings plugin (sé&#.2 Chapter 2.2.2) integrates muitiodal traffic segment data into the

LDT colourcodingroad segments by car counts per hour using a graduated legend.eltammplugin registers

a custom declarative style and provides a Featinfermation view that presents dynamic, conteaware
inspection of traffic modes (cars, bikes, heavy vehicles, pedestrians, speed). Thasaaeaklta integrations
support analysis and decisianaking for mobility planning and environmental monitoring.

5.4 Custonsation of the Local Digital Twin

Thecustomisationof LDTs is achieved through a tailored integration of-@ityyed and URBREAGidnerated
datasets, combined with the flexible implementation of advanced analytical tools, all built upon the VC Map
hybrid mapping solution. The primacystomisatiorgoal is to adapt the 3D model eachFRGnd report on its

use by LLLs to compare thienulated effects of NBS measures in participatory scenarios.

5.4.1Data-driven aistomisation

Each LDT ustomisedby integrating diverse geospatial and infrastructure dédaming the digital canvas for
buildings, terrain, and infrastructure. This involves leveraging a robust, staxadandliant framework for the
ingestion, processing, and rendering of heterogeneous urban datasets. The data foundation relies on three main
components:

1 Standardised datasets created for URBREATHThese datasets provide crucial comparative and
analytical context and are integrated into the LDTs based on city interest and relevance. Examples
include the 330-300 rule/index (integrated into Leuven, Madrid, Tallinn, and-Bhgpoca LDTs, see
Figurel5 as example), the UHI Assessment (integrated into the LDTs of Leuven, Madrid, Tallinn, Cluj
Napoca, and others), and Climate forecasts focusing on mean annual temperature projections
(integrated into Leuven, Madrid, Tallinn, and @ajpoca LDTs). Additially, the 15minute city index is
integrated into the LDTs of Leuven, Aarhus, Parma, Athensh ClujJ2 O = | yHyurelbdsdhz 06 & S
example). These analytical datasets are of#esualisedusing featuressuch as time sliders to select
specific periods, therebgnhancing temporal analysis.
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Figurel5: TallinnQ Bocal Digital Twir 3-30-300 rulemap.
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1 City-owned datasets These datasets are pivotal in shaping local planning and are integrated into the
LDT viewer to provide specific contextual information (Begurel?7). These layers often span themes
such as land use, traffic, noise pollution, and utilities. The integration allows demisikers to visually
intersect policy layers (like zoning regulations) with environmental or demographic data. The format of
this dat dictates accessibility, with common standards includBapTIFF, GeoJSON, WS WFS
services

Figurel7: ClupNapoca- major cycling routes (purple), green proposals (green) and Somes river corridor (blue)
in the Local Digital Twin

€

Cluj_Mapoca £

9 Data Format Profiles (Examples): The actual mix of formats is tailored to local priorities. Madrid
emphasises Cloud Optimised GeoTIFF (C&@rs seeFigurel8 as anexamplg for highresolution
raster analysis, using ZZO@.ayerdor annual heatwave risk and urban heat island observations. Aarhus
focuses heavily on 14 WMS layers to support hydrogeological studies, monitoring groundwater and
water supply. CldNapocautilisesextensiveVectorTildayers for demographics, infrastructure, and land
cover, alongsid&eoJSONor detailed walkingi A YS A a2 O0KNR2ySad tf1 Sz AyidS:
specifically for monitoring critical utility infrastructure (s€egurel9), including wastewater, drinking
water, and power supply.
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Figurel18: Madrid - heat wave risk provided aime-dependentdatasets (20212023)
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Figurel9: LeuvenLocal Digital Twir 3D underground infrastructures
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9 Customisation by improving dataFor some cities (Leuven, Madridpme improvement tests were
done, trying to visually enhance the appearance of the provided 3D city model, at least for the NBS site.
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For Leuvena manuatexturisation approach was performed using hanthdephotos. Thaexturisation

was performedn Blender using the CityGML LOD2 data (generated by VCS BREC, Pointcloud data, and
buildingfootprints). Since the manutdxturisationapproach is very timeonsuming, only the front sides

of the buildings werdextured. A moreautomated or semautomated texturing approach failed due to
missing or poorly accessible data (such as oblimegerycovering theentire NBS site). Theesults of

the manual texturing approach are shownFigure 20

Figure20: Result of manualtexturisation of buildings in Leuven

For the city of Madridsome free downloadable oblique images were usexturisethe NBS buildings.

Since nophotogrammetrically relevant data could be obtained for each imdbe imagesmust be
georeferenced manually by setting more than 8 pass points per image (4 images per wind direction). The
result shows that more images need to be downloaded and georeferenced to achieve a better visual

result (seg~igure2l).

Figure21: Textured buildings ata I R NNaRueBased Solutiorintervention site.
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During the GA meeting in Tallinn (October 202BFS suggested to the pildtat they take photos of
the front of each building on their NBS sifes a manuatexturisation approach.

5.4.2 Customisatiobased on tools

While several fundamental tools (e.g., Drawing tool, Measurement tool-dfiStght analysis) are available
across all nine LDT&stomisationprimarily occurs through the integration gpecialisedanalysis plugins and
reaktime data connectors to support NBS planning:

1 VC Planner This serves as the starting point for NBS scenario creation, enabling users to manage
planning tasks, integrate spatial datasets, and access object libraries, such as the NBS catalogue. With
the Planner, pilots can virtually plant new trees (selectingf26 species in various age classes), import
2D and 3D CAd@rawingsand define surfaces for BAF calculations.

Figure22: Leuven 3D Nature-Based Solutioplanning using the VC Planner and 3D underground
infrastructure.

To better support the NBS plannirigree object libraries for the VC Planner were created. Such libraries
allow usergo draw BAF areagsing the NBS object library, plant new trees and calculate tree canopy
growth using the NBS tree library, and finally add visual scene content like bicycles, persons, flowers,
etc.,using the landscape library.
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Figure23: Visually enhanced ature-Based Solution,Jt | Yy A Yy 3 boAl DlgifaldeéghSugitydhe VC
Planner landscape library

A

1 NBS Analysis Plugin$hree core NBS tools are integrated into the LDT framework: the Shstaysis
tool simulates sunlight movement and calculates shadow coverage to assess shading impact; the
Growing Trees plugin simulates linear tree growth over time, producing outputs like canopy coverage
FYR /[ hi aSljdzSaiN: A2y > ankiblowkup éhadpw anddySeg foropjectzd S R i
future states; and the Smadlcale BARalculation plugin computes the Biotope Area Factor to measure
ecologically effetive surfaces.

Figure24: Result of baseline analysis (Tr&anopy) for the Naiture-Based Solutiorarea in Leuven

Tabelle der durchnschnittlichen Baumhohen

Baumart Variante Anzahl durchschnttl. Héhe [m]
Acer_platanoides middle 47 12.20
Acer_platanoides young 1 6.72

Tabelle der berechneten Kronenflachen

Baumart Variante Anzahil Kronenfisiche [m"]
Acer_platanoides middle L7 3066.98
Acer_platanoides young 11 176.51

Gesamtanzahl Biume: 58
Hronenfliche [m']: 5.029,18 m*
Gesamte Fliache [m']: 11.574,93 [m"]

Kronenflachenanteil [%]: 43,45 %
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1 Dynamic Data and Sensor IntegratipoiThe Dynamic Layer Tool provides a critimaétomisation
mechanism, allowing pilots to flexibly add and manage external geospatial data layddsifgem
Resource Locators (URIos)preconfigured catalogues (including the NBS registry), enabling dynamic
enrichment for tailored analysis. Furthermore, specific plugins integratetiraal data streams, such as
the Telraamplugin for multimodal traffic data (demonstrated in Leuven), and thpenAQplugin for
visualisingair qualityY S 8 dzZNBYSy 1da RANBOGf & 2y (KSNapoed)) 0 RSY 2y

Figure25: Air quality sensorvisualisationin ClufNapoca (left) and air quality and weather stationsadingsin
Plzen (right)

Using the Dynamic layer plugin atustomised access to IDRA (URBREATH data catalogue) as well as the
access to URBREATH NBS registry, datasets produced by URBREATH tools, as well as URBREATH N
cases, can be visualisedeach LDT.

Figure26: Available catalogues ithe Dynamic Layer plugin dhe Local Digital Twirviewer, at least the Data
Europe, DatdJRBREATENhd Nature-Based SolutiorRegistry are relevant for pilots
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5.5 Capacity building andustomisation through training and technical
support

The provision of structured training and capadityilding activities is an essential component of the local
implementation of URBREATH digital tools, primarily driven by Task 5.4. This effort iovglresng a series

of targetedlearningby-doingtraining sessions and fosteringdacentralged learning environment designed to
empower both technical partners and the pilot cities. To facilitate knowledge transfer, muipl® webinars
wereorgansed, and an open training platform was established, allgtechnical partners, city representatives,
and their associated LLLs to initiate and host webinars autonomously for continuous leagerigelow thes-
stepplan

5.5.1Thesix-step plan fortool deployment inpilot projects

Table5: The sixstep plan for tool deployment inthe URBREATptoject.

1. Updatedata inventory Expand data inventory with relevant tools and models; attac
documentation; designate contact persons; incorporate O]
feedback.

2. Clustering ofools andsimulation = Systematically group tools and simulation models to Q

models streamline management and deployment.

3. Adddocumentation & contact Provide comprehensive documentation and contact

information information for each tool/model, including draft and simplifie Q@
versions.

4. Presentapproach &assign Outline methodology during PM call; assign tasks to technit Q@

homework totechpartners partners for completion before the nexities Call.

5. Homework forpilot cities Pilot cities complete assigned homework to support Q@
deployment and customisation.

6. Organise 1:1esting andlearning = Conduct personalised oren-one workshops and training End

by-doing trainings sessions for handsn support and technical skill developmer

This flowchart illustrates the sequential process for deploying URBREATH digital tools in pilot projects, ensuring
comprehensive preparation, knowledge transfer, and capacity building.

1. Update thedatainventory
The first step involves expanding the data inventory by including all relevant tools and simulation models.
Any existing documentation should be attached, and efforts made to complete any missing sections.
Additionally, a contact person should be desigrbkfer each pilot project. Feedback from pilot cities
must be collected and systematically incorporated into the inventory to ensure continuous improvement
and relevance.
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2. Clustering otools andsimulation models
Tools and simulation models are to be systematically grouped as part of the activities under Task 5.2 and
Task 5.4. This clustering facilitates more effective management and deployment of resources within the
pilot projects.

3. Adddocumentation andcontact information
Comprehensive documentation and relevant contact information should be provided for every tool and
simulation model. This includes submitting both a draft version and a simplified version of the
Deliverable4.7 WP4, as prepared by Task 5.4 and WP4. This step ensures that all stakeholders have
access to the necessary supporting materials.

4. Presentapproach andassign Tasks teechnicalpartners
The implementation methodology should be outlined during the Project Management (PM) call.
Technical partners are expected to complete their assigned tasks before the next sch@tlakedall,
set for SeptembeR5", 2025 This structured approach ensures accountability and maintains project
momentum.

5. Homework forpilot cities
Pilot cities are required to update their interests by reviewing the provided documentation ahead of the
September25", 2025,Gties Call. They should also review, add, replace, or remove tools as appropriate
to ensure alignment with local requirements and project goals.

6. Organse one-to-one testing andlearningby-doing training sessions
Where necessary, test accounts should be set up to allow pilot cities to gain practical experience with
the tools. These handsn sessions are supported by technical teams, who provide ongoing guidance and
support. Participant feedback is to be collectesing evaluation forms. Collaborative meetings are held
to group tools, and related tables are updated with workshop dates @widur codes for tracking
purposesOnce tools evolve and improve trainings need to be repeated to showcase the capabilities to
pilots.

5.5.2Structural training activities

Following the still ongoing step plan (Step & an iterative step showing the improvements of topks\eral
structured training activities have been conducted, including an external webinar on the Virtual City BREC
platform (for simplified generation dfityGMLdatasets) and a dedicated training session on the use of the VCS
Storytelling Tool.

A series of three URBREAWEbinars covered the Virtual City Map platform overview, the application of the
Virtual City Planner for the design and simulation of NBSs within thehibnment, and the procedures for
dynamically adding and managing spatial data layers. The LDT expert training extended to specific tool
demonstrations, with training scheduled for the VCS Shadow plugin and VCS Growing Trees tools in June and July
2025,and the VCSmaliscaleBAF tool also in mid025.
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Additionally, at the General Assembly in Tallinn (October 2025)pkg@8sed a workshop where pilots learned
step-by-step to makefly-over moviesin their LDTs to be used in LLL settings to present NBS scenarios in an
immersive settingMoreover,the training was usd to showcase custosti G A 2y 2F [ 5¢ Q& o0& LI |
as well.

Figure27: Local Digital Twinworkshop organsed by VC$ Tallinnto create immersive flyover movies.

In addition to group formats, Task 5.4 launched a series oforrene workshops with pilot cities to provide
handson support for LDT functionalities. These persaedlisessions involved end users sharing their screen
while performing the full procedure under expert supervision. For example, onéhbwmo workshop involved
training an end user to import extern@&utoCadfiles, develop an NBS ground plan including different tree
species, apply the tree planting and growth simulator, generate shaded aratasion reports, and use the BAF

tool for simulation and reporting, along with creating highality flyovers for dissemination. Furthermore, Task

5.4 conducted personakd oneto-one technical consultations to configure and refine the LDTs and adapt
storytelling elements to reflect local objectives. All webinar recordings were made publicly accessible to ensure
open knowledge dissemination.
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