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Executive summary

The objective of theeport is to identify enabling and hindering factors for the uptake of ICT
solutions to water governance, through the analysis of the process of development and the
introduction of three digital applications in three different contexts of water management

This final deliverable builds on a preliminary (deliverable 3.4) for WP3 which was submitted in
November 2020. The report applies the structure proposed in the Guiding Protocol
(Deliverable 3.1).

The report first describes the general case contextesfiB, Paris and Milan before turning to

the assessment of the digital water governance system in the three case studies, inquiring the
hypotheses defined in the Guiding Protocol concerning governance factors enabling and
hindering ICT uptake in each corteThen we evaluate, the social context of the use of the
digital solutions. Finally, conclusions regarding barriers, enables and key lessons learned are
drawn based on the crossase governance analysis.

These lessons learned are the following:

1 The geneal publichardly knows about water infrastructure and water main sources of
pollution. The information displayed on the apps may contribute to change the general
public understanding of water.

1 On the contrary, water managers tend to overlook other soaroérisks not directly
linked with water.

1 Interms of regulatory issues and standards, there is a clear nezstdblish standards
for data harmonization. Related to this, a centi@ddta protection and security
guideline applicable to innovations in thavater sector could be a way forward to
decrease risk aversion and uncertainties around data protection issues that often
hinder innovation in digital water management and governamk®the water market
is small compared to other markets, there are fewantives to offer tools which
provide both data security and functionality, thus balancing data security risks and
attractiveness to technology developers and utilities is important

 Employee® adzLJLI2 NI F2NJ RAIAGE € AT I § koZeydusera | Sé@
participation to the design process.

1 Due to the high degree of governance fragmentation #relcrosssectoral character
of digital water governance challengasithin cities, harmonised and effective
governance approaches that enable the umasf ICT solutions are needed. Here,
intersectoral working groups bringing together utilities, technology developers but
also representatives of different public authorities can be a way forward to enhance
harmonised and effective governance. Such workjragips organised by a lead actor
can meet regularly to identify regulatory gaps and challenges, develop and discuss new
standards and policy recommendations and develop strategies that give incentives the
uptake of ICT solutions.

digital-water.city has received funding from the
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1 In asimilar manner ani overcome fragmentatiomcrossgovernance levels, working
groups on digital water governance bringing together national and-railmnal
authorities are very useful. In Berlin, comparable working groups already exist that can
be taken as potential exangs.

1 Setting up participating and voting rules in COPs helps develop engagement and trust
among participants. When participants have a lack of practice, like future bathing site
managers, COPs may nevertheless be useful if experienced professionalsadeinyv
tell their feedbacks.

1 In the absence of regulations or strategies that aim for greater digitalisation in the
urban water sector, stricter water quality regulations set by authorities at national and
city level enabled ICT uptake in Berlin and Milan

1 Alack of public funding has been mentioned by several interviewees as a main obstacle
that hinders innovation uptake in the water sectdPrivate funds could partly
compensate for the lack of public funding available for ICT solutions in the urban wate
sector in these cities. In Paris, digitalisation of the water sector was entirely publicly
funded.

1 Governance fragmentation has been a barrier in particular in Berlin and Milan, where
the crosssectoral character of digital water governance challengasnonized and
effective governance approaches that enable the uptake of ICT solutions. Intersectoral
working groups, bringing together utilities, technology developers but also
representatives of different public authorities can be a way forward to enhance
harmonised and effective governance. In Paris governance fragmentation is offset by
a professional community of engineers across organizations already sharing digital
tools and information.

1 Since water infrastructure are critical infrastructures, managexpress strong
reluctance to fully automatize key water management processes. Water managers
keeping control on critical decisions remain key to ICT solution acceptance.

1 Preexisting digital culture and tool usage among water managers enables ICT uptake.
Otherwise, ICT uptake develops incrementally as trust is being built among a
community of practice. Coreation platforms such as CoPs, are well suited to support
digital use cases on municipal level.

1 Atiming paradox became visible in Paris and Bédflihere is little public involvement,
people will know little about how they can contribute to urban water management
practices and what stake they have in the relevant processes. However, developing
appropriate digital solutions requires that end usarg involved in planning as early
as possible and make decisions without knowing much about the broader context.

1 Focus groups with potential future users of digital solutions helped define an approach
that takes into account users' expectations of infotrmoa (both information provided
by technical managers and information that users communicate to managers). The
organisation of these focus groups also revealed which part of the public felt affected
or excluded by the digital solutions, as well as the pt#d of the digital solutions to
inform the public.

digital-water.city has received funding from the
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1 In Berlin, different focus groups were held with both water management practitioners
and school children. While the focus group with water professionals helped to improve
the user experience, the focugoup with school children provided valuable insights
into the interaction of another main target group of the app.

1 A high level of digital literacy among the children was a crucial factor for using the app,
confirming the importance of digital literacyhich was also observed as a facilitating
factor in Paris. The playful introduction to groundwater flows in Berlin was positively
received by the children and could potentially be integrated into the curricula of local
schools.

1 Central data protection andecurity guideline applicable to innovations in the water
guideline could be a way forward to decrease uncertainties around data protection
issues that often hinder innovation in digital water management and governance.

1 Due to the social digital gap, mogeople still get waterelated information from
classic media (press, TV, radio) rather than digital apps. Apps targeted the large public
may actually be used by a limited part of the population. Digital apps informing on
water are more likely to be used/tyoung middleclass usersApps must be developed
so that links with popular websites can be easily set and updated. Digital solutions
supporting social awareness can be an integral building block within sustainable urban
water management and infrastruate development.

The process of development of the three applicatigqi€T solutiong in Berlin, Milan and

Paris proceeds in parallel to the sociological research on the respective systems of water
governance. Thanks to regular communication and exchamfigital solutions are developed
FOO2NRAy3Ife& gA0GK (GKS aitdzRe Ol asSaqQ 2¢y alLISOA
effectively used by people and will thus support a digital and sustainable transition of the
water systems.

Note: the preparationof this report has been impacted by the COVID pandemic
consequence, a previous draft version was delivered in November 2020. The p
document represents the second draft version, and compared to the previous vers
brings additional input regyding:

i the crosscase comparison of the governance assessment.

i information on the COPs and the collection of the public opinion in Paris.

i AYONRRdzOUOUA2Y (2 aSOGA2Y o a3I2FSNYLI
In addition, the introductory sections of the deliverable havememended. See table
for more details.Following external review, théndings were detailed The executive

summaryand conclusion have beesxpended with key information and conclusions
each city as well as for cressmparison.
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1. Introduction

1.1.  Objective of WP3

The use of integrated, redilme information and communication technology (ICT) solutions,
such as sensors, monitors, geographic information system (GIS) and satellite mapping and
other data sharing tools in urban water management, is belietcedontribute to social,
environmental and economic sustainability (Bjornlund et al., 2018). However, factors that
enable or hinder the uptake of innovative ICT solutions aiming at greater sustainability in
urban water management as well, as the riskgdater reliance on ICT solutions, are still
poorly understood.

Against this backdrop, the digitalater.city project (DWC) pilots the development of 15
innovative ICT solutions for water management in the five cities Berlin, Copenhagen, Milan,
Paris and &ia. WP3 focuses on overarching societal and ecological factors whereas WP1,
WP2 and WP4 deal with technical aspects.

In particular, WP3 explores enabling and hindering factors as well as risks of ICT solutions to
water governance. It does so by closahalysing the development and uptake of three of the

piloted ICT solutions aiming at fostering public involvement in water management: (1) an early
warning system of bathing water quality in Paris with a public app to inform on bathing site
opening, (2) arAugmented Reality (AR) mobile application for groundwater visualisation in
Berlinand 3)&#a SNA 2dza 3l YSQ (2 NIAaS | g NBySaa 27F ¢
how to ensure that innovative ICT solutions for water management are not only well
developed, but are also successfully implemented and actually used byzn& NE ¢ WdzLJG | 1
the longterm. To analyse barriers to and enablers of such sustainable innovation, DWC
analyses which governance modes hinder or encourageuseds to take up inovative ICT
az2tdziAz2ya OWAYY201 A0S 3FA20SNY I yOSQ |yR WAYY
analyses both governance structures and ICT solutions in the local setting of each case study

to give policy recommendations. Moreover, it provides pradticnputs for the ce
development and successful uptake of the solutions.

The question is approached from two angles within WP3. Firstly, based on case studies,

Wi Saazya fSENYyaGagQ lo2dzi (GKS adadlAylofS dzLJil
governanceare drawn out (Project Deliverables 3.4 and 3.5). Secondly, a policy matrix
(Deliverable 3.2) maps existing political and legal structures on water governance and ICT
governance to shed light on their intersections and resulting opportunities and problems

1.2.  Objective of this document

This deliverable entails lessons learnt from ea&lies on water governance and sustainable
uptake of ICT solutions. It identifies barriers or enablers for ICT uptake.

This crossase comparison conducted in this deliveratsles to generalise findings about the
introduction of ICT solutions in digital water governance and management in general in Berlin,

10 digital-water.city has received funding from the
European Union's H2020 Research and Innovation
Programme under Grant Agreement No. 820954.
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Paris and Milan, beyond the specific ICT solutions for public involvement developed in the
DWC project and describedtime annex of this deliverable.

Table 1 summarises the difference between the previous deliverable 3.4.

Sections 2 and 3 of this report are based on the structure outlined iGthding Protocofor
the Assessment of Digital Water Governance Systems {ID. Section 4 lays out a specific
methodology to investigate enrdsers needs in relation to th@esign thinking method

The guiding protocol serves as an overarching framework to link the methodologies and
results of the different WPs and to allow for cparability between different case studies
conducted within WP3. To facilitate research on digital water governance systems in urban
FNBFaY (GKS 3JdzARAYy3I LINR(G202t AY(INRRdzOS& |
framework helps identify nottechnical facbrs that enable or hinder the uptake of
information and communications technology (ICT) solutions to sustainability issues in the
water sector. Enabling and hindering factors can include different aspects such as the degree
of fragmentation of the governare system, existing ICT as well as data protection regulations,
interoperability aspects, congruent ICT ontologies and cybersecurity (Knoblauch et al. 2019).

We conducted interviews in each city (4 for Paris, 5 in Berlin, 8 in Milan) in order to gather thi
information and to test public reaction to thequestions tin each site. Further interviews and
investigations were then carried out subsequently to collect all the answers to these questions
and conclude on what must be taken into account for the develepinof the applications.
Between these two stages, regular exchanges between the social science team carrying out
these interviews and the technical team in charge of developing the applications were
organised. The technical team benefiting from our diggvof social and managerial
concerns .

Section 3dentifies nontechnical factors that enable or hinder the uptake of digital solutions.

Section 4s a focus on the three apps for public involvement. It describes the context in which
end-users will us digital solutions, which were fed into theesign thinking method It
describes how different people (stakeholders, social groups;useas categories) relate to
water and digital apps, and how this may impact the ICT uptake.

Step 3 of the guiding ptocol also refers to the recommendations. These are giveseation
5 of these reported, distinguished by barriers, enabling factors and key lessons learned for the
uptake of ICT solutions in urban water management

Thus, this report is also an attempt foster coproduction between different disciplines
involved in the project.

1 1 digital-water.city has received funding from the
European Union's H2020 Research and Innovation
Programme under Grant Agreement No. 820954.
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Tablel Comparison of Deliverable 3.4. and 3.5

Deliverable 3.4 (Previous version)

Deliverable 3.5 (Final
Version, May 2022)

2 Description of the

Assessment of the
case studies

generalcase study |V \%

context

3 Digital Water Translation of guiding protocol intg Comprehensive findings
Governance placebased contextualised based on additional

questions, preliminary findings
based on selected interviews

without comprehensive assessmel
of hypotheses

interviews, desk research
and focus group meetings

3.4 Crosgase
comparison

App development is supported by
sociological knowledge of the WP
experts following the themes

identified in the guiding protocole

Conprehensive comparison
and lessons learned for the
apps from the focus groups

4 Social context of
ICT solutions use
and expectations of
the targeted public

Better definition of the eneusers

Comprehensive findings of
end-users needs based on
additionalinterviews, desk
research and focus group
meetings

5 Conclusion

No detailed conclusion

Findings are summarised in
detail

Appendix. Technical
description of the
apps for public
involvement

Description is based on early
versions

Description will be basedn
comprehensive testing and
later versions.

1.3. Methods

The following suksections briefly present the panel of available tools: individual interviews,
CoPs, focus groups, participatory observation, and the use of written sources.

Before going to meet stakeholders for interviews and collective meetings (focus group or
Community of Practice (CoP)), it is important that the investigators document themselves on
the mandates of each organisation based on official information @ewbb and on current

issues concerning the water issue in relation to the envisaged application as reported by the

12
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press and blogs. Part of this work was done for the policy matrix. It continues with the
monitoring of the regional press and blogs identifiarough automatic alerts.

Table2 Analysis of written sources

Cities Legal and official Grey literature, Press and blogs
information studies

Berlin IT-Sicherheitsgesetz AT | German Water Regional press
SiG/BSG) IT Security Act | Partnership: Water
describing Security 4.0.
Requiremets for Public
Infrastructure

Umweltinformationsgesetz
(UIG) (Act on public acces
to environmental
information) defines
responsibilities of water
utilities and public
administrations to provide
environmental data to the
public

Smart CityStrategy Berlin

Milan Legge 5 January 1994 n. | Corte dei conti Repor{ Regional press
(Legge Galli) on water

Banca @ Italia
system reform

Report
Decreto Legislativo 3 .
Aprile 2006, n. 152, on | "\RERA resolution

Environmental protection | Parliamentary
regulations documentation

DECRETO MINISTERIAL| Scientific publications
giugno 2003, n. 185 on
technical regulation for
wastewater reuse

1 https://germanwaterpartnership.de/wgcontent/uploads2019/03/gwp water 40 2019.pdf

13 digital-water.city has received funding from the
European Union's H2020 Research and Innovation
Programme under Grant Agreement No. 820954.
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Cities Legal and official Grey literature, Press and blogs
information studies
Paris Circulaire DGS/EA4 n° ARCEAU reports Regional press,

2009389 describing Bathing comity open waters
bathing profiles according reports twitter

to 2006/7/CE accounts,
google alerts, T

Policy and metropoly documentaries

modernisation law o
(MAPTAM n° 20158) on bathing in
New territorial the Seine.

organisation law ((NOTRE
¢ n°2015991)

aguatic environments and
flood prevention law
(GEMAPK® 20171838)

Such interviews aim at identifying thariety of stakeholdersengaging with water in each
casestudy and at highlighting thedifferent perceptionsof water,water governance, digital
water governance and ICT solutich$hey reveal information on feelings, fears, conflicts,
oppositions, misunderstandings that are poorly voiced in public.

Individual interviews are conducted with local residents, managers, bstheoatmen,
farmers, decisiommakers, water utilities, guides in museums who have different levels of
concern and engagement with the project. Their expertise or practical knowledge of water,
water use, water governance and ICT solutions can be usefdéf@loping the applications.

It helps us to answer the hypotheses raised in Eh8.1 DWC guiding protocol and its DWC
governance assessment framewoshd give further information on endsers need in order

to feed thedesignthinking method

The intervewees are not mentioned with their names in this report to ensure their anonymity.

2 Please refer to Sectid®i1for a clarification of relevant key terms.

14 digital-water.city has received funding from the
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Table3 Individual Interviews conducted so far
Cities Interviews
Berlin Berliner Wasserbetriebe (Berlin Water Utility): Staff member

Museum guie for future innovations
Trade union representative initially conducted for DWC Work Packa

Staff of Hydrology Divison at Senate Department for the Environmn
Urban Mobility, Consumer Protection and Climate Ac{i®anUVK)

Staff at Engineering FirBieker
Milan | 2yadzySNRa Faaz20AladAaz2yyY £ aNRQ
Federation of Utilities: Utilitalia
River basin authority: ADBPO

Farmer association: CIA Lombardy
Environmental consultancy: Ambienteltalia

University of Udine: Uniudine + Bocconi
Consultancy: REF richbec

Italian Regulatory Authority for Energy, Networks and Environn
(ARERA)

Regional irrigation associatioANBI Lombardia
Paris ICT developer : SIAAP

Sanitary and environmental authorities in Paris region: Health Reg
Agency; DRIEE

Bathing promotes : Syndicat Marne Vive; ConseadpBrtemental du Va
de Marne; Ville de ParisMétropole du Grand ParisOpen Swim Stars
Laboratoire des Baignades Urbainésssociation La Seine en Partage

Sewerage managersSIAH Croult Département de Seine B&Denis;
HAROPAEPT Grand Est

Elected officials and employees in candidate riparian citi€aint
Maurice; lle Saint Denislvry; Choisy, Vitry

Outside Paris region bathing promoter: EPIDOR (bathing alrea
place); ERN;

15 digital-water.city has received funding from the
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CoPs main objective is to accelerate internal innovation by integrating stakeholder knowledge
in product development and building the trust of external stakeholders in the future use of
the digital solutions. The goal is to have actors iargk of or related to the development of

the appslearn from each other for the benefit of the ICT solution development, use and
uptake. CoPs are collective meetings bringing together water managers in charge of taking
decision in relation to the apps tiscuss common management difficulties. CoP members
Ff&a2 KIFE@S | NBLINBaSyillagAodS FdzyOliAzy F2NJ 52/
within their respective community. CoPs aim at confronting views on what the app should
incorporate, what is usefulvhat works and what does not and how it can be fixed. The
method used for moderating CoPs rely on encouraging each participant to speak from his/her
experience through open questions, reformulation and benevolence towards each
participant. CoPraise issesthat will be further addressed in focus groups.

In DWC project, CoPs are organised and steered by each city partner supported by ICATALIST.
Their planning in Paris was late because it took time to convince participants it was worth
sharing knowledge i8021 even if bathing would be allowed after 2024. But once launched,
these COPs were very much appreciated by participants and they were useful for social
learning.

Table4 Community of Practices held so far

Cities CoP
Berlin 4 medings: September 2019, February 2020, November 2020, October 2
Milan 4 meetings: July 2020, November 2021, March 2021, December 2021
Paris 5 meetings: November 2021, December 2021, January 2022, February
one planned in March 2022.

The focus groups main objective is to come up with a common understanding of very specific
(focused) issues. As CoPs, they are also collective meetings and the method used to moderate
the meetings is the same (benevolence with all participants, reforrnariabpen questions).

Yet, they bring together people chosen for their specific expert knowledge or user experience,
in relation to one aspectof water management or ICT solutions. Those expects are not
necessarily the end users of the apps. Focus groighksup specific questions that have been
raised in the CoPs and the research process. This method enables to make implicit knowledge
explicit. In DWC focus groups are organised by the WP-Besitker. Each focus group gathers
members of the specific targetl public who may use the app. Focus groups can include
specific app users, such as teachers, guides or those officials from public authorities, tourists,
boat-owners, that have not been involved in the technical side of app development.

1 6 digital-water.city has received funding from the
European Union's H2020 Research and Innovation
Programme under Grant Agreement No. 820954.
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Table5 Focus Groups
Cities Focus groups
Berlir? 1. Target group: Berlin senate staff, guides, BWB communication s
date: September 2021
2. Target group: Pupils age 1@, date: July 2022
Milan 1. Target groups: farmers, water utilities, governorspresentatives of

farmers association, representatives of water utilities associat
environmental protection agencies, dateecember 2021
2. Target groups: high school students and teachers, date: April 202

=

Paris Target group: young bathers, beatvners, date: May 2021
Target group: riparian associations Nov 2021

3. Target group: Bathers and riparians April 2022

N

Participatory observation consists in sociological observation of social interactions while
actively participating as member in meetings or outdoor activity. It enables to see a
difference between what people have in mind when they are interviewed and what they really
do in practice. Participatory observation has been implemented as an additional research
method in Pas.

Cities Participatory observation

Paris 6 expert meetings in 2021 dealing with bathing risks
HAHM GO0A3I WdzYLX Lzt AO S@Syild Ay

1.4.  Structure of the report
The report is structured as follows.

Section 2 corresponds to the general case studgdgson with the presentation of intended
ICT solutions (step 1 of the guiding protocol).

3 In addition to the two focus groups, one workshop was conducted on the occasion of the World Water Day on March 22,
to present the groundwater app and gather feedback from an interested audience.
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Section 3 synthesises the findings of the governance assessment (step 2 of the guiding
protocol). Section 4 documents what we know from the social context in witrsolutions

INBE (G2 0S dzaSR YR ¢gKI G I NS5 dza S-iaking @dedsiS OG I 0 A
Section 5 presents conclusions drawn from the ciasse governance comparison (section 3).

Annex presents a detailed account of each digitaktsarh.
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2. Description of the case studies and ICT
solutions

This part presents key social, environmental and economic characteristics of each case study
(e.g. size, population, etc.), and its main challenges (e.g. in particular those related to
innovation upake).

It shortly displays the ICT solution and its key purposes (e.g. water quality improvement, water
scarcity, flood risk reduction). More details are to be documented later according to the table
in the Annex.

It illustrates technical barriers to itaptake (e.g. mismatch with existing infrastructure,
complexity of technology) before turning to ndechnical factors in the governance
assessment (in chapter 3).

The design process for the ICT solution followslthaesign thinkind methodology (Brown
2008), a process that is divided in different phases. These phases do not represent orderly
steps to follow in sequence, but rather moments of different activitiEsinderstand,
empathize, define, ideation, prototyping, testingthat feedback into each othem a
continuum of innovation, of redefinition of what the problem is and which solutions could
solve it.

Design Thinking is a strategy that allows mstitikeholder teams to find creative solutions to
complex challenges. Developed at Stanford UniverBiggign Thinking offers the opportunity

to identify user needs, form relevant insights and generate innovative ideas. The main focus
here is on experiencing a new way of working. The triad of "invite, engage, enable" opens up
a learning and opportunity sge in which participants can experience a creative work culture
with interactive working methods. Methodically, strategies and approaches from the field of
design, such as Human Centered Design, are used, which put the human being at the centre
of strategyor project development. The different aspects of the process efreation are
illustrated in the figure below.
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Figurel Design Thinking Work Process (lllinois CITL, 2020)

Before detailing each case, the following table providesoverview of all ICT characteristics.
The distinction between target group and user group only makes sense for the Berlin case
study. There, the target group (expert communicators, environmental educators) are the ones
that demonstrate the app to the usgroup (general public). In other cases, the users of the
app are the target group.

Table6 ICT Solutions

Features of the ICT Berlin Milan Paris
solutions
Description of the ICT An AR app A serious game 1) a smartphone or

solution visualizing geology| providing web application
and groundwater | information about informing the public
and highlighting | treated/reused on the status of the

bathing site

2) a web platform
informing bathing
site managers with
water quality

water nexus
complexity that aimg
at raising awareness
and promotes the
implementation of
sustainable solutions
such as sensors for
improved water
quality monitoring.

their relevance as
drinking water
resource
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Features of the ICT Berlin Milan Paris
solutions
Technology used OBJ 3D models | Online web Statistical modelling,

from MODFLOW
data

application based or
JavaScript and
frameworks as

Machine Learning; ap
not yet decided

MODFLOW
simulations of angular/react.
scenes S.erverle.ss approach
with basic API.
Partner involved Vragments, BWB, | UNIVPM, CAP KWB, SIAAP, SU

KWB

Commun| Target General public (e.g General public, 1) General public
ication | Group teachers, pupils | environmental (anyone who might be
from secondary | NGOs, local interested in the
school upwards, | governments, water| Pathing app: local
students); no authorities, water | '€sidents, boat
experts utilities, water Owners).+ .
reclamation 2) Bathing site
User Expert L managers
Group communicators managers, irrigation
and environmental mfrastructu_r(_e
educators, e.g. at operators,citizens,
water utilities students
(Berlineg
Wasserbetriebe or
partner utilites)
and authorities or
NGOs who conduc
guided tours or
participate in
further training for
teachers
Aim Answering the Provide information | 1) Providing
following questions: | about economic and information on
Where does the technical efforts to | bathing
drinking water come| 54qress systemic | authorization and
from? improvement, thus | additional

4 0OBJ Wavefront is one of the common 3D data formats. This is completely independent of AR/VR and is also relatively well

supported by Unity (the platform used to develop the AR)app

digital-water.city
W digitalwater_eu
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Features of the ICT Berlin Milan Paris
solutions

How does the water | raising awareness | information on sites
getinto the wels? | and willingness to | (access, affluence,
How is the water | invest in more £ 3 SX0

cleaned during sustainable

infiltration? solutions. 2) providing

information on
water fecal
contamination

Implementation Off-site Off-site + onsite Two different
versions to
balance/address
accessibility and
complexity

2.1. Berln

Berliner Wasserbetriebe (BWB) is the public water utility in Berlin, which owns and operates
approx. 11,000 km of sewer and pressure mains, six wastewater treatment plants (WWTPSs)
and nine waterworks with gproximately 650 drinking water abstraction wells. The
groundwater pumped from the wells is composed of naturally formed groundwater (approx.
30%), enriched groundwater (approx. 10%) and bank filtrate (approx. 60%). In Berlin, the
urban water cycle is padlly closed and intensively challenged by competing uses and
pressures such as drinking water production, discharges of stormwater and treated
wastewater, combined sewer overflow (CSO), and recreational purposes. Hence, minimizing
river impacts and incresing the efficiency of the existing infrastructure by e.g. ed&ctive
monitoring tools, interoperable data exchange with stakeholders such as the Bertiate
Department for the Environment, Urban Mobility, Consumer Protection and Climate Action
(SenWK), automated data processing and visualisation are major goals in integrated water
YEYlF3SYSyG® CANRG RAIAGEEAAFGAZ2Y AYAGALI GABSAH
and included projects on rainwater managemguihtly conducted by the BerliSenate, BWB

and engineering companies like Sieker.

The Augmented Reality ApplicatibnGrundwasser sichtbar mach&n(Making groundwater
visible) intents tovisualise geology and groundwater and highlight their relevanckiaking
water resource and hidden pard of the water cycle. The application will be used for
different communication purposes (education, tourism) and generally aims to increase

2 2 digital-water.city has received funding from the
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awareness about the origins of drinking water and communicate the importasfce
groundwater for water supply in the city. Thus, the application addresses three central
guestions: 1) Where does the drinking water come from? 2) How does the water get into the
wells? and 3How is the water purified during the sabuifer passage?

The design process that has been used to lead the app development follows design thinking
principles and is visualised Trable7 for the Berlin case study.

The Design Thinking Method was applied to generate a prp&for the tool in a cecreation
process with different stakeholders. Table 1 illustrates this process that started in October
2017 with cedesign workshops.

Table7 Design Process for the Berlin App

Understand | Empathize | Define Idedion Prototyping | Testing
Collecting Interviews Define the Design and Berlin Deployment of
communicatio | with BWB target group(s) | concepts for overview and | visualization
n goals personnel and | pupils/ the UX for mockups;
Collecting further students/ presentation showing/ Feedback
information experts; public; of contents hiding layers rounds with
on Requirements | Overview "Berlin geometry/ BWB
groundwater of visitor scenario for overview" animations for | personnel,
& geology groups and introduction with base scenarios Focus Groups
Collecting problems with | of the topic map, geology, | groundwater with potential
sources for user apps Scenarios for | legends, bodies from users
content& detailed groundwaer simulation
visualization questions Scenarios as data;
200x200m Visualization
blocks of geology and
groundwater
in AR
23
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Figure2 Stakeholder Map for the AR Application "Making Groundwater Visible" in Berlin
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While AR applications are increasingly availalsier@dern smartphones, general uptake is
limited to people owning AR capable devices. This current shortcoming can be expected to be
decreased in the future, as AR capabilities become increasingly available due to technical
advance and further innovation #t create news business cases drives widespread adoption.

A second limitation is the current bottleneck in manual processes to generate groundwater
flow visualisations. The data source is using MODFLOW 2005 and additional scripts to prepare
the data for ap ingestion. This work is done by KWB and needs to be prepared for every
scenario to be displayed. The refined data is ingested by VRAG using a developed Unity tool
and then added manually to a scenario.

2.2. Milan

Gruppo CAP, the utility that is responsible for water management and service in thelpani

area of Milan, aims at improving the nexus between the management of the water, food and
energy sectors by enhance water reuse in rural areas, in particoddrrigation purposes.
Gruppo CAP manages around 60 wastewater treatment plants across the province of Milan.
Many facilities could reach the new EU 741/2020 standards for water reuse in agriculture,
with proper technical optimization. A set of digitallgtions are considered to improve
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wastewater treatment, water performance and process control, ultimately allowing higher
percentages of reused water in agricultural activities in Milan.

Figure3 Stakeholder map for the serious gamgplicationfor wastewater reuse in Milan
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The serious game on water reuse, carbon, energy, food and climate nexuses is a simulation
based management videogame whose aim is to engage a wide public (a§8dygars) and

raise awareness on issues surrounding water reuse, ultimately overcoming social and
economic barriers to its effective implementation. The game structure has at its core
scientifically validated wastewater treatment and crop growth data, but both the gameplay
and the visualization tool were designed to vehicle the complexity of ts@egoral nexuses

and reallife issues to both relevant stakeholders and citizens in such a way that key
implications of policy decisions and the benefits of water reuse in ternmagdct on energy
footprint, carbon emissionsyutrients recoveryand social aspects could be understood.

The design process that has been used to lead the app development follows design thinking
principles and is visualised in Table 8.
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Table8 Design Process for the Milan App

Understand | Empathize| Define | Ideation Prototyping | Testing
Review of Regular Define Evaluate Two different | Beta version
literature and interaction target water, energy | versions to to test
of previous with audience. | and carbon | balance/address | engagement
projects on stakeholders, Define .fOO.tprint aCCESSib.ility and and
trans-sectoral participation the data indicators, complexity. acceptance
nexuses to webinars that allow based on of the
and other o tools community
Research of developed or (through
) events, test correctly ;
previous . (possibly) CoP).
: other serious | measure .
serious game data-driven
on games to and models. Feedback
. identify with assess from
environmental
S future users. | the _ roiect
sustainability nexus. Consider proj
) different, partners.
Define wastewater Focus
engrgy treatment Groups with
an processes, .
carbon- | irrigation potential
foot infrastructure users
printing and peri-
models. urban fields
configurations
The deveé LISR & { SNA2dza DI YSé¢ | LI AOFGA2Y
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wastewater treatment plants and peurban areas of different region of Europe. To do so,
data for energy audit and carbon footprint evaluation of the selected wastewater treatm

plant should be shared by the water utility in charge of its management as well as basic data

on crops cultivation in the region.

2.3. Paris

Paris area is strongly committed to provide permanent and safeibgthites in the urban

river as a legacy of the Olympics and Paralympic games 2024. This challenging objective is

supported by SIAAP, the greater Parisian Sanitation Authority that transports and treats
wastewater for nine million people in and around BaMany efforts have already been done
aiming at reducing drainage system impact on rivers.

The map below shows the location of the bathing candidate sites as well as the two
wastewater treatment plants in the area of the project. This map also showkdation of
outlets of storm water networks and the existing combined sewer overflows.

The average daily flow of the 2 WWTP are about @®D n¥/d for the largest one (Seine
Valenton) and its discharge point is located on the right bank of the SeineAiBsinfection

digital-water.city
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treatment will be implemented. The second WWTP, Ma#Awal, is located on the Marne
river. Its average daily flow is about @80m?3/d. Its discharge point into the Marne river is
located far away downstream in order to protect a drinkiagter supply abstraction point.

The largest stormwater discharge point can reach a flow rate ofi%6.

The Seine river dry weather flow during summer is about 188 and the Marne river flow
is around 35 rffs.

Figure4 Map of Pais region with main sewers, CSO and WWTP and candidate bathing sites
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©  Vaste Water Treatment plane
@  WWIP discharge location
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@
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Figure5 Stakeholder map for the application on bathing quality information in & near Paris
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