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Short Summary of results (<250 words)

Deliverable 6.7 — “Final portfolio of actionable research problems/challenges
exploitation and development” was prepared by CYIl, KWR, LNEC, NTNU, IWW with
support from their stakeholder partners under WP6 (“Ensuring Excellence and
Actionable Research”), within Task 6.3 — “Actionable Research Lab”, led by CYI. In this
report we see how the CoPs together with their actionable climate-water measures
evolve in different ways at the six research sites. Between January 2018 and March
2019 a total of 12 CoP events were organized in Cyprus, Germany, Spain,
Netherlands, Norway and Portugal. The final portfolio of actionable research problems
and challenges summarizes the activities undertaken for problem-solving cooperation
by the CoPs at the six research sites and reflects on successes and barriers for the
implementation of actionable measures. The CoPs provided a forum to researchers
and stakeholders across the six research sites to interact and co-produce knowledge,
which was valuable for BINGO research but also for strengthening stakeholders’
capabilities to address climate change challenges, for increasing climate-water
awareness and for operational research. BINGO research teams have already
undertaken follow-up actions to maintain the regular communication channels,
interaction and cooperative research on climate-water adaptation options with

stakeholders.

Evidence of accomplishment

Report
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1. INTRODUCTION

An important objective of BINGO is to create a collaborative approach for co-production
of knowledge to address complex issues related to climate change. Active communities
of practice (CoP) have been created to support the cooperation between researchers
and practitioners at each research site. Following the steps of BINGO’s CoP road-map,
a series of workshops has been facilitated at the six research sites: (a) the setting of
the scene and the establishment of a common understanding of the water-climate
risks, (b) preparedness and (c) the identification and evaluation of actionable measures
for addressing some of these risks/problems. D6.3 “Interim report from communication
outcome from the six research sites” gives a detailed description of the first three

workshops.

The fourth workshop, which was reported in D6.6 “Interim portfolio of actionable
research problems and challenges”, was devoted to identify together with local
stakeholders complex/unsolvable problems that need to be addressed. An actionable
research lab was designed to “solve the unsolvable”, based on the Soft Systems
Methodology (SSM) principles (Gasson, 1994; Checkland and Poulter, 2010; Burge
Hughes Walsh, 2015). During the fourth workshop, action plans were developed to
follow up on the unsolvable challenges. In Badalona the fourth workshop was held in

January 2018 and is therefore described in detail in the current report.

The current report summarizes the activities undertaken for problem-solving
cooperation by the CoPs at the six research sites between January 2018 and February
2019. Each Research Site chapter starts with a short summary of the actions defined in
D6.6; presents final lists of actionable measures for addressing water problems related

to climate change; and reflects on the evolution and future of the CoPs.
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2. VELUWE RESEARCH SITE

2.1. Revisit of first Actionable Research Lab

The CoP meeting of November 7%, 2017 took place in the visitor centre of
Staatsbosbeheer in Nunspeet. The main objective of the workshop was to define
actions that everyone can do in the short term to contribute to the solution of the
unsolvable problem and to discuss the continuation of this CoP.

The participants identified the following actions:

— Bekenstichting (Brooks Foundation, environmental organization): to provide
information on status of brooks and streams and to analyse possible causes for
droughts

- KWR: to study the water balance of the Veluwe in collaboration with Vitens, the
Province and the Regional Water Board.

— Staatshosbeheer (National Forest Authority): to study the effect of transition to
small vegetation or CO; storage through biomass.

— LTO (Agriculture and Horticulture Organization (Union)): to link the BINGO
results to the work in the Deltaplan Agrarisch Waterbeheer (water management
program by LTO)

— Land owners association: to inform land owners on latest findings regarding the
issue.

— Province: to ensure an integrated and encompassing approach. The province is
working on a knowledge document about the Veluwe, together with Vitens and
the Waterschap Vallei en Veluwe (Regional Water Board)

— Province to seek further involvement of municipalities.

One of the issues at the Veluwe is that responsibilities are separated, without one
organization having the ultimate responsibility. However, the province is identified as

the primary risk owner and will take action to maintain an integral vision on this issue.

The participants acknowledge that much of the disparity in (perceived) interests is due
to a lack of knowledge and information about the effects of droughts. Therefore, each
of the participants will inform its members or stakeholders about the issue, based in

part on the results of the BINGO project.

Province, Vitens, Water Board and KWR will make further steps on this issue, involving
the other stakeholders when necessary; the CoP will meet in about six months for an
update. The group has decided to continue the work of the CoP beyond the BINGO

project. The CoP will then meet every six months and discuss a concrete case with the

10



Dé.7 Final portfolio of actionable research problems/ ?
challenges exploitation and development @ BINGO
March 2019

relevant stakeholders. Everybody is asked to think about other actors that need to be

involved.

2.2. CoP Activities, January 2018 - February 2019

The Veluwe CoP has its 5" meeting at June 19", 2018 at Hotel Haarhuis te Arnhem.
The objectives of the meeting were to share the latest BINGO-results, in particular the
hydrological modeling results and its effect on the measures that have been selected.
The second objective is to decide on criteria for the socio-economic analysis of the
adaptation measures. The third objective is to report back on the actionable actions
identified in the 4™ CoP meeting.

Figure 1. Fifth Veluwe CoP meeting

BINGO Results

Henk-Jan van Alphen (KWR) gave a short overview of the main results at the five other
research sites in BINGO. Sjoerd Rijpkema (Vitens) presented the results of the

hydrological modeling for the Veluwe.

Criteria for evaluation of measures

The broad range of criteria identified in the 3" CoP meeting is being presented to the
CoP, asking them to weigh their relative importance by assigning scores (0 to 10). The

scores of all participants are then added. It shows the environmental criteria are

11
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weighted heavier than socio-economic criteria. This can partly be explained by the
composition of the stakeholder group. More information on this can be found in D5.3
(due in June 2019).

Evaluation of actionable actions

The participants went over the list of actionable actions and together reviewed what

has been done in relation to the issues.

Table 1. Sectors and roles of workshop participants

Name Number of Role in the
Sector - -
participants | workshop
R&I (Public and Private) KWR 4 E
Province of Gelderland, P/S/IA
Supra-Municipal level® | Waterschap Vallei & 3
Veluwe
National level
Utilities — Water companies Vitens 3 E/SIP/IA
Bosgroep Midden A/S
Nederland,
Bekenstichting, Stichting
P Natuur- en Milieuzorg
Sector Organizations Noordwest Veluwe, 5
Gelders Particulier
Grondbezit, Hogeschool
van Hall Larenstein

*Collection of municipalities

** Stakeholders affected by the problematic conditions of the complex issue: A
Policy makers responsible for designing, approving, implementing solutions: P
Stakeholders relevant to the solutions development: S
Experts: E

2.3. Final Porifolio of Actionable Measures
With regard to the actions from D6.6, the following can be reported:

Mr Zeeman of the Bekenstichting has raised the issue within the Water Authority to
improve its measurements of the flow-rates in the brooks and streams. To achieve
more coordination between stakeholders, he has also started to participate in the
process Aanvullende Regionale Strategische Grondwatervoorraden (Additional
Regional Strategic Groundwater Resources) in which the Bekenstichting was not yet

participating.

12
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KWR, Vitens and the Provincie Gelderland have jointly increased their knowledge of

the Veluwe water balance by studying historical land use at the Veluwe and its effect
on the water balance. The results have been shared with the CoP participants

The Province has dissiminated the Veluwe knowledge document to the CoP, Water
Authority, Vitens, Bekenstichting, consultancy firms and internally. BINGO-results are
used in the process Additional Regional Strategic Groundwater Resources.
Municipalities are also connected in this process. The socio-economic analysis of
BINGO will bring the facts on costs and benefit more clearly into the discussion on the
management of the Veluwe. It will also help in the discussions on and the weighing of
biodiversity, climate change, groundwater management and tourism development in

the future.

The CoP has not planned any specific new actionable measures. The CoP will
continue to meet, and when the need for new actionable measures comes up, the

approach used in BINGO can prove a useful tool.

2.4. How did the CoP evolve

For the duration of the BINGO project, the CoP has been more or less consistent in
meetings every six months. There is a core group of the BINGO participants together
with the Water Authorities, Organisation of Private Land Owners, Bekenstichting, and
nature management organizations that attends every meeting. Municipalities and
special interest groups such as tourist organisations and agricultural boards attended

less consistently but are being involved through communication activities.

The Veluwe CoP has been mostly about sharing knowledge and perspectives and
working on the tasks presented by the different BINGO work packages (mostly WP4-5-
6). The actionable measures have also been mostly about developing and sharing
knowledge and involving stakeholders in different collaborative platforms to
address policy issues. This fits well within the Dutch political culture, not so much
focused on individual actions, but on weighing interests and perspectives to come to
policy solutions (the so called ‘polderen’). BINGO has contributed to that by making
groundwater a more prominent topic in the overall management of the Veluwe

and involving local stakeholders in different policy platforms.

On June 19", the CoP will have its final meeting within the BINGO project. It will be a
larger event where the results of BINGO will be presented to a regional audience of

policy makers, professional, scientist and politicians. We will organize several break-
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out sessions on hydrology, policy and governance, stakeholder involvement and the
drought of 2018.

2.5. The future of the CoP

Currently, the Province, Water Authority Vallei & Veluwe and water company Vitens are
preparing a proposal for the Dutch Science Organisation (NWO) Fund for more
scientific research on the behaviour of the transpiration of vegetation in situ, the
behaviour of the deep unsaturated zone and the behaviour of groundwater flow. The
inputs and involvement of the BINGO CoP will be an asset in this proposal. The direct
involvement of stakeholders in BINGO has paved the way to continue this involvement

in the future.

14



Dé.7 Final portfolio of actionable research problems/ 2
challenges exploitation and development @ BINGO
March 2019

3. BADALONA RESEARCH SITE

3.1. Revisit of first Actionable Research Lab

The M28 workshop Solving the unsolvable took place in Badalona in January 2019.
Aquatec organized it in collaboration with CETaqua and Ajuntament de Badalona.
Twenty-five persons attended the workshop in total (Table 2).

The main objectives of the workshop were:

e to keep stakeholders updated about BINGO progress and results

e to define issues and future actions of climate change adaptation measures in
Badalona

¢ to identify stakeholders and actors involved in the implementation of adaptation
measures

e to propose ways to test/evaluate the performance of the selected adaptation
measures

e to list advantages and disadvantages or critical aspects related to the
implementation of the selected adaptation measures

¢ to plan/roadmap the necessary implementation activities

Table 2. Sectors and roles of workshop participants

Rolein the | Number of

Sector Stakeholder - o
workshop™ | participants
. . Aquatec O, E 3
R&I (Public and Private) CETagua O E 1
Universitat Politecnica E 1
de Catalunya
:\él\t;en;c'pal Ajuntament de Badalona O: S AP 13
Area Metropolitana de S; P 1
Supra- Barcelona (AMB)
Municipal | Diputacié de Barcelona | S; P
level Agencia Catalana de S:P
I'aigua (ACA)
Utilities — Water S 4

Aigles de Barcelona

companies

TOTAL | 25

*Collection of municipalities

** Stakeholders affected by the problematic conditions of the complex issue: A
Policy makers responsible for designing, approving, implementing solutions: P
Stakeholders relevant to the solutions development: S
Experts: E
Organizer: O
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The workshop was divided into 4 main sessions. The main sessions were:

1. Registration of participants and welcome. An opening speech was given by the
Major of Badalona followed by an overall introduction speech from Aquatec’s
representatives.

2. General overview on the objective and tasks of the BINGO project, explanation
of the workshop’s objectives and detailed presentation on the technical
progress of the Badalona case-study (focused on WP2, WP3 and WP4)

3. Group discussion:

o Presentation of the adaptation measures selected at the previous
workshop for the Badalona case-study.
¢ All the participants were asked to contribute to the following points:
1. Actors/stakeholders involved in the implementation of the
measures
How can we test/evaluate the performance of the solution?
3. Positive/advantages and negative/disadvantages/critical aspects
related to the implementation of each measure
4. Planning/roadmap of the implementation process
e All the topics were discussed and assessed to achieve a first qualitative
assessment.
4. Information about the next Badalona WP3 meeting, closing remarks and next

steps

Figure 2. Workshop introduction by the Major of Badalona (Left); Group discussion
(Right)
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The outcomes of the group discussion for each of the adaptation measures that were

selected at the M22 workshop are summarised in the following Tables.

Table 3. Adaptation measure 1: Increase of the number of sewer inlets to increase the

capacity of the surface drainage system

Stakeholders and
actors involved

- Department of Mobility and Public Spaces

- Department of Urban Development

- Department of Environment and Sustainability

- Private companies: consulting, maintenance, construction,
manufacturers, cleaning.

- Inhabitants affected by the construction, maintenance and possible
malfunctioning of the system

- Catalan Water Agency (ACA). It allocates funds and discuss the
levels of competences

- Local research centres with deep knowledge about the hydraulic
efficiency of these elements

How to test/evaluate
the performance of
the solution

- Desktop studies, computational modelling
- Pilot testing
- Field work: interviewing locals, getting feedbacks from citizens

Pros and cons of the
adaptation measure

Cons | - Economic costs of the construction and maintenance

- Cleaning management: how to clean, how often, costs

- Construction interference with daily activities in the
neighbourhoods

- Potential bad odours

- Costs to recover objects that accidentally dropped in
manholes after citizen claims (estimated to be 15% of the
total operating costs)

Pros | - Reduction of surface runoff that was identified to be a
problem

- Exploit the capacity of the sewer (the sewer was detected
not to work at full capacity while substantial surface runoff
was occurring)

Action plan - An estimated cost was provided by the Drainage Master Plan (to be
updated in the framework of BINGO)
- Legal support and regulations
- Codes of design
Furthers - It should go together with the increasing pipe capacity measure

- Choice between inlets with or without siphons
- Ensure accessibility to the network

Table 4. Adaptation measure 2: Implementation of new detention basins and increase

of sewer’s pipe capacity”

Stakeholders and
actors involved

- Department of Mobility and Public Spaces

- Department of Urban Development

- Department of Environment and Sustainability

- Private companies: consulting, maintenance, construction,
manufacturers, cleaning.

- Inhabitants affected by the construction, maintenance and possible
malfunctioning of the system
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- Catalan Water Agency (ACA). It allocates funds and discuss the
levels of competences

- Management of the basin

- Civil protection

- Research centres

How to test/evaluate
the performance of
the solution

- Desktop studies, computational modelling

Pros and cons of the
adaptation measure

Cons | - Economic costs of the construction and maintenance
- Cleaning management: how to clean, how often, costs
- Construction interference with daily activities in the
neighbourhoods
- Phreatic pollution due to network exfiltration
- High costs to filter/remove solid waste (dead animals,
electronics, plastic, matrasses, trash) from the sewer
network and to dispose it to a controlled landfill
Pros | - Reduction of combined sewer overflows
- Reduction of the flood risk

Action plan - An estimated cost was provided by the Drainage Master Plan (to be
updated in the framework of BINGO)
- Legal support and regulations
- Codes of design
Furthers - Alternative solution to a basin: a solid retention system/deposit

* Detention basins and increase of sewer’s pipe capacity were discussed together in this
workshop as they were considered to be related to each other (despite the fact that they were
identified as different adaptation measures at the previous workshop)

Table 5. Adaptation measure 3: Implementation of Sustainable Urban Drainage

Systems (SUDS)

Stakeholders and
actors involved

- Department of Mobility and Public Spaces

- Department of Urban Development

- Department of Environment and Sustainability

- Private companies: consulting, maintenance, construction,
manufacturers, cleaning.

- Inhabitants affected by the systems

- Catalan Water Agency (ACA)

- Private sector

- Research centres

How to test/evaluate
the performance of
the solution

- Desktop studies, computational modelling
- Pilot testing
- Field work: interviewing locals, getting feedbacks from citizens

Pros and cons of the
adaptation measure

Cons | - Limited space due to very dense urbanization

- Urban regulations do not promote SUDS

- Low political support

- Maintenance management: how to, how often, costs
Pros | - Reduction of combined sewer overflows

- Reduction of flood risk

- Multi-disciplinary benefits related to: heat waves,
biodiversity, air and water quality, amenity, attractive
neighbourhoods

Action plan

- An estimated cost was provided by the Drainage Master Plan (to be
updated in the framework of BINGO)
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- Legal support and regulations

- Codes of design

- Guidelines for public/private responsibilities, ownership,
maintenance responsibility

Table 6. Adaptation measure 4: Implementation of an early warning system (EWS)

Stakeholders and
actors involved

- Network operators

- Emergency services

- Local Police and Civil Protection

- Citizens (actors and beneficiaries)

- Third companies: consulting, mobile operators.
- Research centres

How to test/evaluate
the performance of
the solution

- Pilot testing (only related to specification of the system)
- Field work: interviewing locals, getting feedbacks from citizens

Pro and cons of the
adaptation measure

Cons | -Increase of 112 calls and feeling of potential harm

Pro - Reduce the vulnerability of citizens and buildings

Action plan - Development of the key elements of the EWS (models, maps, etc.)
in the framework of BINGO
- Definition of the steps to implement EWS in the framework of
BINGO
- Definition of the cost of its implementation in the framework of
BINGO
Furthers - Provide flood hazard and risk maps of the city for several return

period rainfall/runoff events.
- Provide warnings in different languages
- Manage the consequences of false alarms

3.2. CoP Activities, January 2018 - February 2019

Once the action plan/roadmap for the selected adaptation measures was defined in

M28 workshop, a couple of CoP meetings were performed to agree/validate the

decisions and partial results obtained along the BINGO roadmap.

This is the summary of both meetings:

CoP meeting-1

o Date: 23/10/2018 (from 9’00 to 14’00 approx.)

¢ Objectives:

1. Review of D4.4 results

2. Review of the methodology and validation of the results of the risk

assessment for pedestrians and vehicles in case of urban floods
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Adaptation strategies:

++ 10 adaptation strategies have been preselected
so far after agreement in the local workshops

«+ Some of them will be selected to be modelled

Models: (WP3), and new models outputs for a post-

% 1D/2D Hydrodynamic model for floods strategies scenario will be obtained

++ Marine model for CSO spills I?qus from Wpa4: . .
%+ Risks assessment of the pre-strategies scenario

Outputs:

+* Risks assessment of the post-strategies scenario
o A
wos J A
- BEACH
CLOSED

Risks assessment models:
% Risks for vehicles and pedestrians due to

urban floods o —
Damages to properties and vehicles due to . : —
urban floods Sectorial models . v —

%+ Risks for bathers due to CSO spills @ —
. $ Proposed Strategies

Inputs from WP3:
% Shapefiles of inundations related to design

storms from different return periods Preselected Strategies  Cost-Benefit Analysis
% Shapefiles of pollutant dispersion for

different scenarios

33

*

3. Review of the methodology and validation of the results of the risk
assessment due to CSOs including risk criteria and acceptable level of

risk
Risks Assessments
Py Vehicles stability (flooding)
(+)
- V Direct damages to vehicles (flooding)
= MR o destrians stability (flooding)
,I ’I’I’
2 Direct damages to Damages due
- = JE= buildings (flooding) BEACH | to CSO spills
—— = CLOSED
. I"".\.\ Indirect damages due to
Climate hazards Eq businessinterruption

(flooding)
Adaptation measures/strategies

a A Selection of the most
Y ) W * adequate adaptation
Urban floods (WP3) due % measures and strategies

to extreme rainfall (WP2) %

CSO spills (WP3) due to
extreme and moderate
rainfall (WP2)

o
o

o nn\
Bo0
CEA

oo’
Coo!

4. Delimitation of the 4 adaptation measures being selected in the M28
workshop
= Inlets increase
= Sustainable Urban Drainage Systems
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= Increase of sewer’s pipe capacity + retention tanks

= Early warning system (for flooding and CSO)

e Main results:

O

Identification of the limitations of the current protocol used for beaches
closure due to CSO and proposal of modification due to BINGO results
to be validated in the following CoP meeting;
The adaptation measures: (a) inlets increase, (b) increase of sewer’s
pipe capacity and (c) addition of retention tanks, will be merged in a
single one named as “Inlets increase and overall increase of the
drainage and retention capacity of the network”;
Exact definition of the Inlets increase and overall increase of the
drainage and retention capacity of the network measure. It was decided
to include the measures defined in the Urban Drainage Master Plan of
2012:

= 12.427 new inlets

= 9.478 m of new pipes

= 4 mixed (anti-flooding + anti CSO) retention tanks with a total

volume of 150.000 m®

*= 10 anti-CSO retention tanks with a total volume of 82.000 m*
For the adaptation measure of Sustainable Urban Drainage systems it
was decided to consider only the typology of SUDS suitable to the
characteristics of Badalona, i.e., pervious pavements, infiltration
areas/trenches and green roofs;
Regarding the early warning system it was decided to consider a tool for

flooding and CSOs events.

CoP meeting-2

e Date: 18/12/2018 (from 9’30 to 14’00 approx.)

¢ Obijectives:

1.

Validation of the hazard and risk maps for pedestrians and vehicles
developed for T1, T10, T100 and T500

Validation of the proposal of location for the adaptation measure on
SUDS

Validation of the proposal of a new bathing water quality protocol to be

used by the Badalona city council

e Main results:

21



Dé.7 Final portfolio of actionable research problems/
challenges exploitation and development

March 2019

& BINGO

Minor comments on the hazard and risks maps were done regarding the
inaccuracy of some results due to recent works in the urban surface. It
was agreed to update the maps with these recent upgrades. The final
maps will be directly used by the city council (civil protection
department).

The city council made some modifications on the initial proposal for
SUDS locations considering more realistic potential implementations.
The modification of the existing bathing water quality protocol was
accepted. The city council will analyze in detail how to implement it in

the following bathing seasons.

Figure 3. COP meeting-1 (Left); COP meeting-2 (Right)

Table 7 presents the attendees of both workshops who were the same.

Table 7. Sectors and roles of workshop participants

Sector Stakeholder Role in th?* Nur_nl_)er of
workshop™ | participants
. : Aquatec E 3
R&l (Public and Private) CETaqua E 1
Municipal Ajuntament de Badalona A S P !
level
,\SAL:JF:;Z al Area Metropolitana de Si P 1
I Barcelona (AMB)
level
utilities — Water Aigiies de Barcelona S 1
companies
TOTAL | 13

*Collection of municipalities

** Stakeholders affected by the problematic conditions of the complex issue: A
Policy makers responsible for designing, approving, implementing solutions: P
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Stakeholders relevant to the solutions development: S
Experts: E

3.3. Final Porffolio of Actionable Measures
Actionable measures

The final portfolio of Actionable Measures resulted from M28 workshop and the
subsequent CoP meetings consist of a list of 3 measures. This is a summary of them:

1. Inlets increase and overall increase of the drainage and retention capacity
of the network. In order to increase the inlet capacity to the drainage system,
conveyance and retention of stormwater runoff, the number of inlets and the
capacity of the existing sewer system must be increased by adding new inlets,
new pipes (sewers) and some retention tanks. This includes:

o 12.427 new inlets

e 9.478 m of new pipes

o 4 mixed (anti-flooding + anti CSO) retention tanks with a total volume of
150.000 m?3

« 10 anti-CSO retention tanks with a total volume of 82.000 m?

2. Nature Based Solutions, implementation of SUDS (Sustainable Urban
Drainage Systems). SUDS are drainage systems that mimic natural drainage
by managing potential flooding and protect watercourses and rivers by using
natural treatment processes. This is why they are considered as a typology of
Nature Based Solutions. There are four main benefits that can be achieved by
SUDS: water quantity, water quality, amenity and biodiversity. SUDS can take
many forms, both above and below ground. Some examples include: green
roofs, pervious pavements, bioretention systems, swales, wetlands, soakaways,
infiltration basins, etc. For Badalona, the typology of SUDS selected according
to its feasibility of implementation (available space, rain characteristics,
maintenance costs, etc.) are: infiltration areas/trenches, pervious pavements

and green roofs.

3. Early Warning System. The early warning system is a technological solution to
reduce vulnerability (particularly the exposure), to anticipate problematic
situations (floods and Combined Sewer Overflows (CSOs)) and to automatically

launch the corresponding emergency protocols to avoid impacts on citizens,

23



Dé.7 Final portfolio of actionable research problems/ Z
challenges exploitation and development @ BING 0
March 2019
beaches or public assets. This includes weather forecast, automatic flood risk
mapping, estimation of beaches’ affection by pollution, communication

interfaces, mobile applications, etc. The emergency protocols could imply:

closure of beaches, traffic restrictions, building’s protection, etc.

Planning

An estimation of the implementation cost of the measures will be provided in the
framework of BINGO project as well as the results of their potential implementation in
terms of risk reduction and thus in direct and indirect benefits for the risk owner, the
Badalona City Council. With these results, the City Council will have quantified

arguments to decide on their implementation or at least to prioritize between them.

Responsibilities

The Badalona City Council has the end responsibility to select the adaptation
measures to be finally implemented. This is something that has not been decided yet. It
is expected that the results of BINGO project (mainly the cost-benefit analysis currently
being performed) will help to prioritize the implementation of the measures and to give
the necessary quantitative arguments to support them and to obtain the necessary

funding for their development.

Accordingly, the exact time horizon for their implementation is not yet available.

3.4. How did the CoP evolve

The Badalona CoP evolved through the different activities gradually into an effective
tool. The number of attendees was satisfactory in all workshops, with around 25
attendees on average, and with representatives of local stakeholders and upper
administrative levels such as the Catalan Water Agency or the provincial government.
This wide representativeness allowed the involvement of key persons in both the
decision-making process that affects the evolution of the project, and the

dissemination of the project results.

The contribution of local stakeholders was crucial to focus on the research and to
validate the project results ensuring its profitable use at local level (Badalona city
Council). The role of high-level stakeholders (administrations, research centers, etc.)

was also crucial for the dissemination and replication of the results.

One issue worth pointing out is that the CoP cooperation was effective through the

face-to-face meetings (workshops and other meetings). The use of a communication
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platform such as Basecamp did not provide any improvement in the established
cooperation given that it was not really used by the stakeholders.

3.5. The future of the CoP

Once the BINGO project is finished, the plan is to keep track of the implementation
process of the measures as well as of its impact in Badalona. The CoP will be
dissolved, but the contacts will remain.
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4. BERGEN RESEARCH SITE

4.1. Revisit of first Actionable Research Lab

The M28 Workshop “Solving the Unsolvable” was held in Bergen November 16", 2017.
In Bergen, the municipality is continuously working towards a sustainable stormwater
management, which entails a shift from traditional buried stormwater systems towards
a more surface-based and local stormwater handling. Finding the necessary area for
such solutions is a difficult task in densely populated urban areas and requires expert
knowledge on the existing system at hand. It also requires that the reason for the area
demand is properly communicated to relevant stakeholders such as spatial planners
and private property owners. Due to this, Bergen K has initiated a web-portal where the
public can share and geo-tag pictures of water-observations in their surroundings. This
information gathering serves two purposes: 1) To gather information about water ways,
flow directions and existing infrastructure to increase system understanding and
knowledge, and 2) to raise public awareness of stormwater and related challenges.
The wicked problem selected for the M28 workshop was “How to succeed with public

involvement?”, i.e. how to get the public to use the web-portal.

Figure 4. Layout of the developed web-portal

@ Bergen
Kommune
@ Back 1. Choose category 2. Set Location 3. Observasjon 4. Feedback 5. Summary Next @
] 5 3 o=y &
t
& &

o Tap in the map where you want to register message, or search by address.

Q  Type streetname..

egarasvanm

&
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Through group- and plenary sessions for problem definition and solving, the M28

workshop resulted in an implementation plan ready to be carried out and criteria for

measuring success were defined.

The main actions were:

1) Engaging residents and target groups,

2) Planning and executing events that raise awareness and promote the web-portal,
3) Promoting the web-portal internally in the municipality,

4) Securing a good domain for the web-portal.

Number of pictures received through the web-portal and number of focus groups
engaged were, amongst others, defined as success criteria and targets were set.
Detailed actions and a complete description of the M28 workshop is given in BINGO
D6.6 “Interim portfolio of actionable research problems/challenges exploitation and

development”.

4.2. CoP Activities, January 2018 - February 2019

On March 18", 2019, the last official workshop and CoP activity ‘Up to the CoP’ within
the BINGO framework at the Bergen research site was held. The objectives of the
workshop were to disseminate latest BINGO results, follow up plans from the M28
workshop and evaluate the overall CoP evolution and project participation.
Stakeholders from relevant agencies of the municipality were invited and present at the
workshop, in addition to a few new participants from the Agency of Water and Sewage

Works (Bergen K) who were curios on the results of the BINGO project (Table 8).

Agenda

- Introduction to the BINGO project (NTNU) and revisiting previous CoP activities
(NTNU)

- Evaluating plans and actions decided in M28 workshop (Plenary discussion)

- Results and outcomes of participating in the BINGO project (Bergen K)

- Latest research and results in BINGO (NTNU)

- Evaluation of BINGO patrticipation / CoP (Plenary discussion)

In addition to bringing all stakeholders up to speed on latest BINGO activities and
results, the plenary sessions resulted in 1) an updated implementation plan for the

‘wicked problem’ “How to succeed with public involvement?” (rendered in Section 4.3),
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2) a discussion and common understanding of how the CoP has evolved (presented in

Section 4.4) and 3) suggestions for keeping the CoP alive after BINGO (Section 4.5)

Table 8. Sectors and roles of workshop participants

Number of Role in the
Sector S
participants workshop
Norwegian University of o
R&l Science and Technology 2 Facmt_ator /
organizer

(NTNU)

Agency for Water and
Sewerage Works
Agency for Planning and
Building Services
Department of Climate,
Culture, and Business 1 Participant
Development

(9) | Organizer

(3) | Participant

Figure 5. Presentation and discussion of BINGO solutions

4.3. Final Porffolio of Actionable Measures

The ‘wicked problem’ addressed in the M28 workshop (report in BINGO D6.6) was
“how to succeed with public involvement?” and most of the actions defined (as solution
to this) was based on communicating the developed web-portal. Throughout the last
year, many pictures have been received through the web-portal, but not as many as
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targeted. A strong correlation between communication efforts and received

contributions from the public is observed.

Bergen K has visited students at one of the local schools in the Damsgaard area and
asked them to test the web-portal. The feedback from the young test group was that
the web-portal is difficult and cumbersome to use. According to the students, a mobile
application, or simply calling and reporting to the municipality, would be easier than
logging into the web-portal. This feedback has been valuable, but it has resulted in a
lower effort in promoting the web-portal to the public than what was initially planned in
the M28 workshop. The idea of a digital platform for public engagement is, however,
not rejected, and Bergen K wish to further develop the digital solution. In addition to
providing the municipality with valuable information about drainage system
infrastructures and conditions during rain events, a digital communication tools is
beneficial for educational purposes and allows the public a greater impact on their
surroundings. Furthermore, the data collected can be useful to other agencies and

operational departments of the municipality.
Actionable measures

It was there for concluded in the final workshop “Up the CoP” to continue the

commitment to the initiative and the following actionable measures were suggested:

e Continue collaboration with local schools

e Revise the objectives and functional requirements of the digital
communication platform

o Explore existing applications and/or offers from suppliers

e Build / launch new application

e Implementation plan from BINGO D6.6

4.4, How did the CoP evolve

Overall, the CoP has strengthened and facilitated the communication internally in the
municipality, across municipal agencies and between the municipality and the public.
All stakeholders agree that the CoP has promoted knowledge and relations to other
agencies and employees in the municipality such that interdisciplinary collaboration
has become easier. Interdisciplinary collaboration is inevitable in the work towards
climate adaptation, and the CoP has provided a scene for creating a common
understanding of this, along with a common understanding of the challenges and

solutions. The CoP has been a meeting point for establishing the necessary relations
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needed to collectively work on climate adaptation. The results of BINGO communicated
at CoP events, and to all stakeholders, will be used in future works of the municipality
such that a holistic urban planning can be achieved. Another positive side-effect of
working together in CoP and research projects is that is sends a signal to the city
government that the work of the municipal agencies is provident. This may increase

their momentum at the political level.

For some stakeholders it was difficult to pin-point individual benefits from
participating the in the BINGO organized CoP workshops. One identified cause of this,
is that although interdisciplinary and holistic planning has become easier, are still
struggling with bridging the gap between the results of the research and highly detailed
urban plans and stormwater management. In the BINGO project, Bergen K has had a
limited budget and increasing the Municipality’s use of internal resources in other
projects could potentially help overcome this is in the future. Furthermore, impacts,
such as better communication and strengthened collaborations, are more ‘hidden’ than
physical measures implemented at sites and they grow slowly over time. Highlighting
and exemplifying how this has evolved over time might motivate stakeholders to
continue prioritizing CoP as a working method. The reflections at the end of the
workshop revealed several “hidden” benefits of the CoP, benefits that the participants
did at first not link to BINGO, but in the reflections it became clear that BINGO and the
CoP had been a vehicle to make it happen. This showcased the importance of
reflections of the process and outcome in order to become aware of indirect and more

hidden outcomes.

4.5. The future of the CoP

There are no concretized plans to continue the CoP officially. Bergen K is, however,

currently participating in another project, BEGIN (https://northsearegion.eu/begin/),

where their budget is higher and where many of the same challenges treated in BINGO
are being addressed. BEGIN is even more implementation-focused, and several of the
BINGO CoP stakeholders are already involved in this project. The temporal overlap of
the two projects creates a natural bridge between the two and a continuation of the

collaborative approach is secured.
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5. TROODOS RESEARCH SITE

5.1. Revisit of first Actionable Research Lab

The ‘unsolvable’ problem in the Troodos research site discussed in the M28 Workshop
was about the role of desalinated water and groundwater in securing the domestic
water supply of rural communities in the downstream area of Peristerona Watershed

under climate change.

The Water Development Department (WDD) developed the Vasilikos Western Nicosia
Conveyor Water Supply Project to improve the security of potable water supply in
Nicosia and 28 communities in western Nicosia (including downstream Peristerona
area). The main impacts of the solution are: (a) access for rural households to
continuous and good quality water supply, (b) increase in water price for rural
households, (c) increased cost of the water losses of the local distribution network

(non-revenue water) for the communities.

Several complementary actions to improve the effectiveness of the desalination supply

measure were discussed among the participants, including:

e the use of treated sewage water (reuse of reclaimed water) for irrigation for
alleviating the pressures on water resources and increase the water availability for
domestic uses;

¢ the installation of water saving equipment for both domestic and irrigation water use
for saving water;

¢ the maintenance and repair of the water distribution systems for minimizing
leakages and water losses;

e the strict implementation of restrictions on borehole drilling for regulating

groundwater extraction.

All participants agreed that the net outcome of the desalination measure is positive for
the communities and inhabitants of Nicosia, and that the reduced abstraction of
groundwater could improve the quantitative and qualitative status of the aquifer.
However, further research should be conducted on the implementation of the measure

and the above complementary actions to optimize water management and water use.
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5.2. CoP Activities, January 2018 - February 2019

A CoP workshop entitled ‘Discussing adaptation options for securing domestic and
irrigation water supply in the downstream area of Peristerona Watershed under climate
change’ was organized in Peristerona on 20 February 2019. In total, 12 persons
attended the workshop (Table 9).

The objectives of the workshop were:

o to keep stakeholders updated on the BINGO process and activities
e to discuss the desalination measure and three additional measures for domestic
and irrigation water supply

e to define follow-up actions

Table 9. Sectors and roles of workshop participants

Number of Rolein the
Sector . *
participants | workshop
R&I (Public and Private) 2 (Cyl) 0]
Municipal level 3 A'S
Utilities — Water companies 1 P, E
Utilities — Irrigation associations 4 A,'S
Sector Organizations 2 E

* Stakeholders affected by the problematic conditions of the complex issue: A
Policy makers responsible for designing, approving, implementing solutions: P
Stakeholders relevant to the solutions development: S
Experts: E
Facilitators: O

Figure 6. Overview and updates of BINGO activities (left); Presentation of adaptation
measures (right)
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The workshop consisted of three main parts. In the first session of the workshop, Elias
Giannakis (Cyl) gave a short overview and updates of BINGO activities, supported by a
powerpoint presentation, and outlined the objectives of the workshop. Christos
Zoumides (Cyl) gave a short presentation of the four adaptation measures for

improving water supply and water use management.

The selected adaptation measures for ensuring the continuity of domestic water supply
to rural households are: (a) the use of desalinated water for the downstream
communities of the Peristerona Watershed, (b) the maintenance of groundwater
recharge systems along the Peristerona River. The selected adaptation measures for
ensuring a sustainable management of irrigation water supply are: (a) the adoption of
irrigation scheduling decision support systems to improve irrigation water use
efficiency, (b) the use of treated sewage water for irrigation in the downstream

communities of the Peristerona Watershed.

In the second session of the workshop, the participants scored the selected four
adaptation measures against 7 criteria for irrigation use and 8 criteria for domestic
water supply used, which had been selected by the stakeholders during the BINGO
M22 workshop ‘Participatory Evaluation of Climate Change Adaptation Measures’.
Finally, in the third session of the workshop, the participants discussed follow-up
actions to achieve the objective of securing domestic water supply and improving

irrigation water use management (see Section 5.3).

For the domestic water supply sector, groundwater recharge systems were more
preferable to participants compared to the use of water desalination. For the irrigation
sector, irrigation scheduling technologies were more preferable to participants
compared to the use of treated sewage water. However, several concerns were raised

(see Section 5.3).

5.3. Final Poriffolio of Actionable Measures

Water desalination

One of the main concerns of stakeholders regarding the use of the desalinated water is
the financial viability of the project. Community councils, which are the local water
supply authorities, can select the source of water (i.e., desalinated water vs
groundwater) for domestic use at their own discretion. However, taking into account (a)

the pressures the households will exert towards the use of groundwater due to the
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lower price, and (b) the lack of technical expertise in communities to manage and
support the requirements of the project, several concerns were raised regarding the
demand for desalinated water. Community leaders noted that citizens will be willing to
pay the increased price of desalinated water because it will ensure access to
continuous and good quality water supply. However, citizens should be more aware
about the impacts of climate change on water resources to better appreciate the
importance of securing the domestic water supply. WDD could organize together with
the local communities, workshops to increase citizens’ awareness about climate
change risks and challenges. Moreover, the provision of technical support to local
communities from WDD is required for the proper management and operation of the
measure. One alternative solution could the establishment and operation of district-
level water supply authorities by the Water Board of Nicosia to overcome the

abovementioned barriers and allow an integrated management of water supply.

Groundwater recharge systems

Regarding the groundwater recharge systems (i.e., check dams), the community
leaders mentioned that the institutional/governance framework for the maintenance of
the check dams is not clear. Local communities are responsible for the removal of
sediment and the WDD is responsible for the maintenance of the gabion structure.
However, the communities don’t have the financial resources to properly maintain the
check dams, while when interventions in the riverbed are required they need to ask
permission from the WDD; as a result, most of the times these systems are not
properly maintained. Better coordination between the WDD and local community

councils is required to overcome these administrative obstacles.

Use of treated sewage water for irrigation

For the irrigation water use, the majority of the farmers participating in the workshop
mentioned the need for farmers to have access to treated sewage water, which is by

far the lowest-cost water source for irrigation.

Irrigation scheduling technologies

Farmers also agreed that irrigation scheduling technologies currently cannot be
adopted by the farmers because of (a) the high establishment and operational cost, (b)
the presence of low-cost water supply sources. Participants suggested two solutions to
overcome these barriers: (a) the government should provide financial incentives for the
uptake of these technologies through the increase of the subsidy rates from the Rural
Development Programme of Cyprus, (b) a collective action for sharing the high costs.
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5.4, How did the CoP evolve

During BINGO lifetime, two main instruments were used in the Troodos research site to
establish an integrated and participatory approach to climate risks and challenges,

namely:

(a) participatory workshops (M8, M15, M22, M35), enabling stakeholders’ participation
in critical tasks along the project implementation

(b) actionable labs (M28), oriented to address together with stakeholders critical

‘problems’ based on a design thinking approach

All workshops and the actionable lab were conducted in a participatory manner that
strengthened the trust and collaboration among the participants and fostered a mutual
learning process among scientific and non-scientific stakeholders. Efforts were made to
secure the presence of both internal (community leaders and farmers) and external
(government officers and researchers) participants. Four out of the five workshops and
actionable labs were conducted in the research site in order to maximize the
participation of community leaders and farmers, i.e., risk owners, and create a relaxed
and trustful working atmosphere. The timing of the workshops, that is, late afternoon —
early evening, was primarily determined by the availability of the local participants,
including the community leaders, who have other day time jobs, and farmers. Sharing
meals after the end of the workshops also facilitated informal discussions and

exchange of experiences among different stakeholders.

In general, the stakeholders in Peristerona Watershed considered as most effective
means of keeping alive the established communications channels and collaboration
process, the regular organisation of meetings and workshops (e.g., every 6-9 months).
On the contrary, the stakeholders showed little interest in using the Basecamp. The
majority of both farmers and community leaders (local stakeholders) are older than 60

that may partially explain their lack of interest in the use of such communication tools.
Lessons learnt from the CoP in Cyprus:

(1) The active participation and cooperation of stakeholders during the workshops
and actionable labs revealed their willingness to better understand the risks of climate
change, share their perceptions and discuss different adaptation options on how to

confront these risks.
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(2) The regular interaction between local community leaders, farmers, government
officers and researchers can contribute to a better understanding of the water-
climate risks at the region. Local stakeholders provide in this mutual learning process
the empirical information regarding the actual conditions and practices of water
resources management in the region for both irrigation and domestic water supply
sectors, while the government officers explain the policy background and resource
issues and the researchers present scientific evidence of the impacts of climate change
on water resources and the cost effectiveness of adaptation options.

(3) The main discomfort expressed in the CoP was related to the complex and
multidisciplinary nature of climate change. Both community leaders and farmers stated
that the government has to support them in order to improve their ability to withstand
the impacts of climate change through the provision of adequate financial, human and

technical resources.

5.5. The future of the CoP

All stakeholders acknowledged that the future could be better for the region with better
organization and public awareness on water conservation. We are committed to seek
competitive funds for new research projects to maintain the most effective, according to
stakeholders’ preferences, communication channel, that is, the regular organization of
meetings and workshops. Already, within our WATER JPI INNOMED (Innovative
Options for Water Resources Management in the Mediterranean) Project, which started
in June 2017, we continued the cooperation and meetings with the agricultural
stakeholders. Considering the structure and organization of future workshops, the aim
is to have a representative sample of stakeholders covering all relevant disciplines

such as agriculture, water, environment and economy.
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6. WUPPERVERBAND (Wupper Association (WA)) RESEARCH SITE

6.1. Reuvisit of first Actionable Research Lab

The M28 workshop for the two Wupper case studies “DE1 — Not enough water” and
“DE2 — Too much water” was held on the 10" of November, 2017. Besides general
discussions on the case study contents and contexts, the major aim of the workshop

was the determination of potentially suitable adaptation measures for both cases.

First of all, the major risks and hazards for both case studies were determined. For
DE1 these are especially changes in the precipitation distribution, increasing water
demand with increasing heat and dry periods as well as increased demands on aquatic
ecology affecting the GroRRe Dhinn reservoir. DE2 instead, concentrates on urban
floods in the city of Wuppertal due to a concentration of precipitation. For both cases,
the major advantages have been stated, which were:

¢ already existing necessary data,
¢ already running discussions of many types of measures,
e ongoing investigations in a suitable context and

e good transferability for other regions.

Afterwards, potential adaptation measures were determined by the workshop
participants. Examples are the reduction of outflows from the dam, water savings on
customer side or the reduction of line losses for DE1 and the use of public areas as
retention areas, the acquisition of suitable land by the municipalities or the education of
people affected by existing risks for DE2. Furthermore, for both case studies relevant
stakeholders and parties to be included in the upcoming work were identified and
agreed on, data availabilities were evaluated and potential hurdles for the

implementation of adaption measures were summarized.

Finally, the participants of the workshop agreed on an outlook on pending work and
next steps. IWW got the task to provide two short documents, one document for each
of the case studies containing the outcomes of this workshop. Furthermore, workshops
on both case studies in a smaller frame were planned for 2018. Thus, the M28
workshop at the Wupper research site set an important basis and framework for the

further ongoing investigations the BINGO WPs 4 & 5.

37



Dé.7 Final portfolio of actionable research problems/ 2
challenges exploitation and development @ BINGO
March 2019

6.2. CoP Activities, January 2018 - February 2019

Workshop 1
Date: 04.06.2018
Title: DE2 — Prioritization concept for adaption measures for urban flood events (1)

Objectives: The main objective of the workshop was the presentation and discussion
of a concept that defines how different adaptation measures could be evaluated and
prioritized with respect to costs and efficiency, including monetary and non-monetary

parameters.

Activities: Due to an urban flood event that occurred few days before the workshop
(29.05.2018), the necessity of an evaluation and prioritization concept for adaption
measures was underlined. Furthermore, fact sheets for different hotspots in the city of
Wauppertal that might be vulnerable to urban floods were presented. Based on these
discussions, IWW presented a first concept for a cost-effectiveness analysis (CEA)
considering both, monetary and non-monetary parameters. This concept allows the
prioritization of different potential adaptation measures. The workshop participants
discussed the concept and agreed on the different parameters that should be included
in the CEA.

Plans: At the end of the workshop plans for the pending work were set. It was agreed
that all participants have a closer look on the presented CEA methodology and give

feedback to IWW. Furthermore, the date for the next workshop was set.

Conclusions: The workshop participants agreed on the methodology to conduct the
CEA as presented by IWW for the prioritization of different potential adaptation
measures. Furthermore, a set of potential non-monetary parameters for the CEA was

determined.

Workshop 2
Date: 10.07.2018
Title: DE2 — Concept of priorities for urban flood events (2)

Objectives: Determination of a weighting methodology of the different parameters that

shall be investigated in the CEA for the DE1 case study.

Activities: At the beginning of the workshop the updated fact sheets for the different

hotspots were presented. IWW presented the methodology how the weighting of the
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parameters should be realized. Afterwards, this methodology was applied by all

participants during the workshop.

Plans: At the end of the workshop IWW shortly presented the next step in the
prioritization concept. The participants in the workshop were asked to give feedback
after the workshop with regard to open questions and comments to the prioritization
concept.

Conclusions: At the end of the workshop, the parameters that should be part of the
CEA were weighted (a percentage value was assigned to each parameter indicating its
weighting).

Workshop 3

Date: 20.09.2018

Title: DE2 — Concept of priorities for urban flood events (3)

Objectives: Update on the project progress, presentation and discussion of the final

CEA concept considering the parameter weighting of the last workshop

Activities: At the beginning of the workshop the participants had a general discussion
on the project progress. After that, remaining data requirements and potential data
sources were identified by the stakeholders based on an updated presentation of the
fact sheets. At the end of the workshop, IWW presented an updated version of the CEA
that was adapted to limitations in data availabilities.

Plans: After the participants of the workshop agreed on the updated CEA concept, the
next step would be the final data collection for and conduction of the CEA.

Conclusions: The participants agreed with the CEA concept that should be applied for
the DE2 case study. Participants that could support the CEA by the provision of data
agreed to deliver the necessary data.

Workshop 4
Date: 14.01.2018
Title: Adaptation to climate change for the case study “DE1 — Not enough water”

Objectives: Determination of final layout of adaption measures, methodologies to
determine the costs and effectiveness of the respective measures, determination of

data requirements and availabilities for the socio-economic analysis.
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Activities: At the beginning of the workshop, the participants agreed on the final

measures that were planned to be investigated in D5.3. Afterwards, it was discussed

how the expected effectiveness of each measure could be evaluated. This was

followed by a discussion on the cost determination for the measures.

Plans: Based on the results of the discussion, IWW would conduct the socio-economic

analysis. For this purpose, the WV would support IWW in close collaboration,

especially with regard to data requirements and open questions. Furthermore, the WV

would conduct further models to determine the respective measure’s effectiveness.

Conclusions: All participants agreed on the concept for the socio-economic analysis

and the final set of the investigated adaptation measures was defined.

Table 10. Sectors and roles of workshop participants

Sector Numt_)er of | Rolein thi
participants | workshop
Workshop 04.06.2018
R&! (Public and Private) 4 S,E
Municipal level 1 AP
Municipal level 3 AP
Utilities — Water companies 2 AP
Utilities — Water companies 2 AP
Engineering Office 1 S,E
Sector Organizations 4 AP, S E
Workshop 10.07.2018
R&I (Public and Private) 3 S,E
Municipal level 1 AP
Municipal level 2 AP
Utilities — Water companies 1 AP
Engineering Office 1 S,E
Sector Organizations 3 AP, S E
Workshop 20.09.2018
R&I (Public and Private) 2 S, E
Municipal level 1 AP
Municipal level 2 AP
Utilities — Water companies 1 AP
Engineering Office 1 S,E
Sector Organizations 4 AP, S E

Workshop 14.01.2019
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R&I (Public and Private) 2 S, E

Sector Organizations 4 AP S E

*Collection of municipalities

** Stakeholders affected by the problematic conditions of the complex issue: A
Policy makers responsible for designing, approving, implementing solutions: P
Stakeholders relevant to the solutions development: S
Experts: E

6.3. Final Porifolio of Actionable Measures

The original planning according to previous CoP meetings and the documentation in
D6.6 was to prepare discussion documents (working papers, each about two pages).
These have been prepared and discussed throughout 2018 and early 2019. Also the
plan was to continue in smaller working groups, evolving out of the CoP with all
stakeholders involved. The final actions due are to analyze the collected data on
adaptation measures and gather final data sets from stakeholders (e.g. final
simulations of the water level in the Grof3e Dhinn reservoir including adaptation

measures).

The final list of adaptation measures under analysis are for the case of flooding in the
city of Wuppertal (too much water”): Line protection, retention basin and technical
protection at buildings. For the case of raw water shortage (“not enough water”) the
final list includes: Reduction of low water elevation downstream of the reservoir, pipe
connection between GroRRe Dhiinn reservoir and Kerspe reservoir, use of alternative
sources or ways to absorb water deficit (like bank filtration from another catchment or
water saving measures). The mentioned measures are currently in the final stage of
analysis. Final data packages are expected to be delivered early April by the
Wupperverband and the final analysis is expected to be finalized by the end of April in
cooperation between IWW and the Wupperverband.

6.4. How did the CoP evolve

Throughout the project the CoP helped to establish multidisciplinary working
groups on the two most important issues for the Wupperverband: Urban Flooding in
Wauppertal as well as Raw Water Shortage in the Grol3e Dhiin reservoir. In 2018, the
problems became visible, since a flooding in Wuppertal happened. Moreover, during
2018 the water levels in the Grol3e Dhin reservoir but also in other regional reservoirs,

dropped significantly. These events raised the interest of stakeholders participating in
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the additional workshops of the CoP. Besides these formal meetings bilateral working
contacts also evolved from BINGO, essential for the final steps in the project,
especially in BINGO’s Work Package 5. These bilateral contacts helped to overcome
barriers in data collection, which was not always possible to pursue during discussions
in the formal meetings with several stakeholders at once. In summary, the CoP gave
multiple stakeholders facing the same risks a forum to discuss and work on
adaptation strategies and measures. Evolving group discussions where helpful to
define common objectives and define common indicators to evaluate adaptation
measures. The evolving bilateral contacts in addition to that helped to gather necessary
data for the BINGO project.

6.5. The future of the CoP

The collaboration of the CoP’s participants represented a valuable contribution to the
results gained in BINGO so far. However, during the work on the two Wupper case
studies, a broad set of potential subsequent in-depths investigations could be
identified. The BINGO CoP that was established for the Wupper case study represents
a suitable starting point for these further investigations. As the work on future problems
will again require the close collaboration of a variety of stakeholders from R&D
institutions, governmental authorities, NGOs or similar, the existence of the CoP can
significantly facilitate the beginning of any pending work.
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7. TAGUS RESEARCH SITE

7.1. Revisit of first Actionable Research Lab

The first Tagus CoP Actionable Lab (WS M28) took place late in 2017 (16" November)
and was devoted to explore the following issue: “How to push the topic Hydric
Resources Management into the Political and Public Agenda?” (# institutional;
#communication, # citizenship, # schools....)”. In this first approach, participants
explored “What would it mean to have the Hydric Resources Management into the
Political and Public Agenda?” from the perspective of farmers, citizens, policy makers,
decision makers and regulators.

Then four roadmaps were designed and explored (i) For a General Political Agenda; (ii)
For a Political Agenda in Tagus Site; (iii) For a General Public Agenda; and (iv) For a
Public Agenda in Tagus Site. Each of those roadmaps stressed already some posible
actions to be developed, engaging the several stakeholders (see Figure 7)

Figure 7. Briefing from WSM28 Roadmaps

For a General Political Agenda

1. To propose a regular Government Ministers Council dedicated to water issues
2. To activate the National Council for Water
3. To stress a review of the actual legislation
a. ldentification of struggles and needs near main actors and related sectors
b. Benchmarking of best regulation practices
c. Scenarios Design on implementation impacts considering different
solutions (i.e. minimum levels; pro rata solutions; general data sharing,
etc...)
d. Use of a design thinking approach
4. To create a Water Join Force near different sectors (media, political forces,
economic agents and citizen organizations)
5. To involve the Environment Ministry to stress an inventory of water uses and
availabilities
6. To involve the Economy Ministry to stress investments in water start-ups and in
real time monitoring innovation technology

7. ... Toinvite the President of Republic to participate in a BINGO Workshop!
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For a Political Agenda in Tagus Site

To stress a “regime pact” around water issues in the region

2. To reduce conflicts of use stress by a join force to overlap legislation struggles
and responsibilities’ clarification (i.e in Vale Real)

3. To promote a discussion at the region around the social and economic values of
water

4. To discuss the irrigation qualification and possible investments in water storage
capacity

5. Mapping possible Mini-Hydric solutions implementation

For a General Public Agenda

1. To propose the integration of “water issues” in the school curricula (in a similar

way as to recycling issues)
a. Training on “water issues” for teachers
b. Didactic and friendly learning materials production

2. To promote an “H2-School Context” (engaging all school community towards a
more efficient water use)

3. To promote “H2 Weeks” for children and families (i.e. Summer Camps) near
water spots (i.e. Castelo de Bode Dam, rivers) and around water diverse uses
experiences (i.e. agriculture)

To promote a Senior H2-School

To engage utilities in promoting a “Water Saving” National Context

To promote a “Water Cycle Citizen Curator” Price, sponsored by the President of
Republic

To promote “water issues” near “water sports” activities

To ensure more investment from public and private actors in water

communication and awareness-raising programs

For a Public Agenda in Tagus Site

1. To promote a “Water Day” in local schools (“Our Water, Our River”)
To promote public visits/tours to the Tagus River and its water infrastructures

3. To prepare a multimedia product around water issues, resources and uses in the
region
To implement a “Water GEOcaching” in the region
To promote public debates around water issues joining different actors (water
utilities, citizens, farmers, researchers, ...) “let’s talk about water!”

6. To promote an integrated awareness-raising Campaign - “Save Water, Save your
Day” (advertising panels, ATM machines, water bills, local radios and press,

municipal newsletters; social networks, morning TV programs, ...)
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This workshop gained a lot from former co-productions and established interactions
between participants. It also took place in a moment in Portugal and Leziria do Tejo
where the whole population was still debating the large impacts of big fires during
summer 2017. Also, a severe “drought” conditions were announced by public
authorities and emergency initiatives were stimulating a public debate. Therefore, this
actionable lab attracted even more the interest of stakeholders.

7.2. CoP Activities, January 2018 - February 2019

The second Actionable Lab session (WSM48) took place in 12th October 2018 devoted
to “Make it Happen in Tagus Basin” and engaged 26 participants from 12

organizations.

Table 11. Sectors and roles of workshop participants

Sector

Name

Number of
participants

Role in the
workshop™

R&I (Public and Private)

National
Civil

LNEC -
Laboratory for
Engineering

SPI — Portuguese
Society for Innovation

11

E

Municipal level

CIMLT - Leziria do
Tagus Inter-Municipal
Community

Supra-Municipal level®

ARHTO - Tagus and
West River Basin
District Administration

National level

DGADR - Agriculture
and Regional
Development National
Board

IH — Hydrographic
Institute

Utilities — Water companies

EPAL — Lisbon Water
Supply Utility

P (1)
S (2

Sector Organizations

ABL - Loures
Beneficiaries and
Irrigation Association

ABLGVFX - Lexiria
Grande of Vila Franca
de Xira Beneficiaries
and [rrigation

A&S
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Association

COTR- Operational and
Technological Center
for Irrigation

CAP — National
Confederation of
Farmers

FENAREG - National
Federation of Farmers
and Irrigation
Association

*Collection of municipalities

** Stakeholders affected by the problematic conditions of the complex issue: A
Policy makers responsible for designing, approving, implementing solutions: P
Stakeholders relevant to the solutions development: S
Experts: E

Agenda

This second session of the actionable lab aimed (i) to refresh BINGO so far WP results
and CoP co-productions; (ii) to identify key feasible action to put in practice (making
happen) from CoP previous Roadmaping; and (iii) to make a flashback of CoP
experience and to set a pos-BINGO Agenda (see Figure 8).

Figure 8. Tagus WSM48 Agenda

WS M48 — 12t October 2018

9.30h — Welcome & Housekeeping

9.45h — WS Housekeeping

10.10h — BINGO so far...

10.30h — Back to Roadmaps

10.50h — Exploring solutions to make it happen key actions
12.20h — Commitments & Detailed Collective Agenda
13.00h — Lunch Break

14.30h — BINGO CoP Flashback

15.00h — Forecasting BINGO experience transfers

15.35h — Lessons to Spread and Pos-BINGO Agenda

16.00h — Farewell Cofee & Testimonials Videos collection

The workshop took place in a very participative way, and the results ensure that the

network of contacts and commitments can continue in the future, giving rise to new
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collaborations and shared goals and actions. However, some threats posed by climate

change may not be locally resolved, and the participants have this clear notion.

The BINGO project was also developed for bringing closer together the scale of

solutions to the scale of local problems and, in this commitment perspective, it was

easier for each participant to feel motivated to act, since the outcome to be produced
must also express the usefulness of a joint action facing specific problems of local
economic sectors or the sustainability of territories and all human daily activities.

The commitment that calls for a more prominent political engagement concerns a water
Task Force and mobilizes an agenda programming that is no longer specifically local or

regional, reflecting an influence for action that reaches national decision-making levels.

In the “Bingo so far” session the project team presented the main forecasts for the Tejo
Basin region due to the expected impacts of climate change and also summarized the
reasons for the exposed susceptibility of various economic sectors and society in

general.

The availability of water may not be problematic (based on the decadal predictions).
However, uncertainties in the medium term should be a concern. For instance, the
saltwater intrusion in the upper region of the Tagus estuary depends mainly on the river
flow and very low river discharges may be problematic for the agriculture in this region.
Also, the risk of salinization increases if the periods of drought can cover several
consecutive years. In relation to agricultural land inundation, forced by spring tides and
severe storm surges, a significant change in the severity is not expected, however, for
the dyke overflown consequence the severity can increase for very low likelihood
scenarios (return period over 100 years).
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Figure 9. Tagus “Bingo so far...” moment
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Therefore, the major susceptibilities can be due to the lack of exclusive storage
regulation capacity, considering water resources management. There is also a
significant uncertainty regarding the potential increase demand due to client’s behavior

during extreme episodes.

Then, participants refreshed and reviewed the previous measures road mapping co-
productions for a political and public agenda and identified (by a shopping technique) in
a common wall paper, the ones that participants considered more relevant and
feasible. The wall panel also allowed that the results are immediately visible, showing
the focusing tendencies regarding certain measurements (see Figure 10).
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Figure 10. Shopping relevant and feasible measures to develop together

"
(}
if &

“; Rl [
= —
i W S
Shaal =
— T !rl... == ~5:=
& e -t L
L w > J
= T ° J
s LS N

1

=
~
-3

The policy level (general and local) of action was the privileged level (recruiting more
than half of the choices on the part of the participants (see Table 12 and Figure 11). If
we take into account the weighted measures above the general mean, we find that
these measures focus on government measures to support investment, the inventory of
water uses and needs, the requalification of infrastructures (through the initiative of the
local political agenda), and organizational aspects as well as the defense of a debate at
local level. However, the public level of defended measures expresses other type of
action, focusing more sensitizing aspects. Only the need for debate is pointed up as

consensual regarding the priorities for both levels of action (general and local).
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Table 12. Results of Shopping Measures to develop

Type of measure and measures

M|”‘Dﬂ Mean

GENERAL POLICY AGENDA

1. Ministers' meeting on water issues

2. Activate the National Water Council

4 Task Force on water involving the mediz , poltical associations and citizens’ organizations

5. Encourage the Ministry of the Environment for an exhaustive inventory of the uses and availability of water

§. Encourage the Ministry of Economy to promote an Investment Program (start-up on water and technological innovation for real-time monitoring)

7. Invite the actual President of the Republic Marcelo (very popular in Portugal) to a BINGO workshop

LOCAL POLICY AGENDA

8. Political on water in the region

9. Clarification of legislative responsibilties and legal blockages (the example of the Roval Vala)

10. Premoticn open debate at regional level on the social and economic value of water

11. Investment for regualification of the irrigation system and storage of water

12. Mapping of mini-hydric infrastructures in the region

GENERAL PUBLIC AGENDA

13. Introduction of the topic "water” in school curricula (it is reguired teacher training and friendly didactic resources)

‘4. H20 Prize in schools (eco schools)

15. Program entitied "Week dedicated to water” for families and children (School ys program, tours and experi in

16. Senior Program H20 School

17. Contest on saving water with the involvement of utilities

18. Prize «Citizen Curator / ambassador of the water cycle, with the involvement of the current President of the Republic

18. promotion of water issues requiring sport activities and the water resource

20. ion and igns involving public and private funding

LOCAL PUBLIC AGENDA

21. Prometing Water Day in local schools

22. Organization of public vizits to Tagus Basin and infrastructures for raw water capitation, treatment and distribution

23. Multimedia preduct about water matters, resources and uses of water in the region

24, Water Geocaching in the region

25. Public and cpen debates «Let's talk about waters

1 PN P EN T 5 M A S S S N A S L= P ES N M e e e s T P e L

Figure 11. Shopping Results by typology of measures

Measures’ voting

Considering that each measure could receive a total of three votes, if (and only if) the

distribution of the choices were absolutely equitable, it is also interesting to verify the

measures less scrutinized by the preference of the participants.
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In relation to the least voted measures (with zero choices), we highlighted the local
measure focusing on the commitment (obviously at an inter-municipal level and
involving other entities) for water management. This non-preference and
marginalization of this type of measure denounces, perhaps, that the territorial and
organizational division of political competences can be an obstacle to take into

account.

The need for investment is felt at the local and general level, and related to
infrastructures, not to promote knowledge or awareness. Awareness, moreover, is a
cross-cutting need, particularly linked to the school context. Of course, the local level
reflects more localized and incisive aspects of intervention, a more focused debate on
regional issues and the requalification of regional water infrastructures. However,
funding for regional infrastructures will have to be addressed at a supra-regional level
(despite this need of funding is pointed at the local level), since political commitment at

the regional level is seen as critical.

These considerations reveal that water issues, while appealing to physical
interventions and new infrastructures or requalification of existing ones, highlight the
political aspects of the commitment and the importance of the political agenda as a
mobilizing factor of society. In fact, expressing the political agenda (general and local)
56% of the priorities for action, it is important to consider that the management of water
uses and needs is not only resolved promoting physical measures or new
infrastructures (curiously, the mapping of possible new mini-hydric expressed no
preference of choice). What is really in focus, and what stakeholders expressed more
forcefully (by the preferences and marginalization of certain solutions), is the degree of
commitment, political and pubic, and the promotion of awareness and debate.
Curiously, the initial workshops of the BINGO project have built this shared framework
of references (about climatic change and regional impacts), and stakeholders are now

able to equate the measures they can effectively take to practice.
Measures in practice

Participants were then invited to rethink their alliances and to choose the measures
they will put into practice. The debate proved to be quite fruitful, and the various

references were expressed on a tree-shaped wall panel (see Figure 12).
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Figure 12. Concrete measures ideation

The tree symbolizes the possibility of various spring ramifications, but the debate
began to focus on issues of public awareness, the uncertainty of forecasting
scenarios, and the importance of each social actor to act in the social space of their

direct influence.

This moment of preparing the mobilization of concrete measures for collective action
was, however, a turning point revealing that stakeholders were then focusing on their

real capacity for action and influence.

7.3. Final Portfolio of Actionable Measures

In this way, there were 4 commitments assumed by the stakeholders around four
tangible action to develop together, as following (the enunciated content reflects the
reformulation as developed by stakeholders) — see Table 13.

Table 13. Final Portfolio of Actionable Measures

1. TASK FORCE (measures 4 and 5)

Opportunities and objectives:

e Policy briefing and meeting with the ministry of the environment

e Agovernment council

e An inter-ministerial commission regarding an exhaustive inventory of the uses and availability of water
supplies;

e  Meetings with parliamentary groups.
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2. OPEN DEBATE (measures 10 and 25)

Opportunities and objectives:

(these objectives should be mobilized taking into account the opportunity of WATER DAY, March 22)

Debates 'Let's talk about water'
Multimedia Product

Contacts with local radios
Muppies in local supermarkets

3. GUIDED TOURS (measures 15 and 22)

Opportunities and objectives:

(these objectives should be mobilized taking into account the opportunity of WATER DAY [sessions at school], and
guided tours will be held the following day, March 23rd, involving the families of the children)

Link the water issues to citizenship one in school sessions

Exhibition of BINGO Video in schools

Guided tours to water infrastructures and local rivers (where does the water come from? Come and visit
our river)

4, SCHOOL ACTIVITIES (measures 13 and 21)

Opportunities and objectives:

(these objectives should be mobilized taking into account the opportunity of WATER DAY, March 22, and in close
association with others events such as Guided Tours and the Open Debates — see above)

Video exhibition of partners and managers of the water sector (EPAL, ADP ...)
School Games alluding to water issues

Specific class session in a local school (Azambuja / Santarém)

Exposition alluding the Water Day

Three of these four actions are mostly focus on the public agenda (and especially the

local public agenda) — 2. launching local debates, 3. guided tours and 4. school

activities - even the political agenda was mainly address by mobilizing a Task Force

around a Policy Brief to present and disseminate near national policy bodies.

These commitments required the direct mobilization of stakeholders, and during the

session, for each set of actions, two participants were indicated to animate and

facilitate ongoing activities to “make them happen”.

While Action 1 — “Policy Brief Task Force” and Action 4 — “Schools Activities” are still

under construction, Action 2 — “Open Debates” and Action 3 — “Guided Tours” already

took place last 23th March in Valada (in the Tagus River Basin), engaging LNEC,
CIMLT, EPAL, DGADR and SPI in the animation of a very participated Open day -
“BINGO meets Tagus” (see Figure 13).
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Figure 13. Concrete measures ideation
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a better future under
CLIMATE CHANGE
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Sabado, 23 de Marco 2019

This event was held in a local public space near the river where families use to make
picnics and spend time together. From 10.00 in the morning till 17.00 in the afternoon,
several activities were set up: visits to the Water Treatment Station (around) and the
Valada Water Capture Spot; several Speed Talks with population around BINGO
results with the involvement of the several stakeholders; a BINGO game; several
animation activities around water and climate change challenges and a children spot
where these ones were invited to make illustrations to a shared panel (see Figure 14).
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Figure 14. BINGO meets Tagus - 23th March 2019
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7.4. How did the CoP evolve

In Tagus River Basin there were 6 CoP workshops, all of them enabling both focusing
on BINGO issues and ongoing tasks, mutual stakeholders relationships enhancement
and a series of (more) general commitments around a collective and shared awareness

and knowledge around water and climate change challenges.

Participants were asked about what was really relevant with the CoP experience and
stressed the following topics:

Valorization of the network of contacts

Promotion of adaptive measures under uncertainly context

Strengthening water governance

Exchange of experiences

Responses adapted to climate change

BINGO partners will play an active role in irrigation planning over the next 30
year

e Endowment of agricultural crops
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e Evolution of irrigation systems

e Scenarios and analysis of the groundwater availabilities should be replicated in
other regions

e Mini-hydro and other infrastructures are opportunities to compete for financing

o Cross-analysis between BINGO results and national water resources
investment planning

e Contingency plans should have better information (shifting agricultural crops for
not losing profitability)

Finally, testimonies were made with local project partners to express their perceptions

(Figure 15) on two key aspects:

1. To what extent has the BINGO project reinforced the understanding of the
impacts of climate change on water resources and their management?

2. What was the great take-away you got of the project for yourself?

Figure 15. Workshop testimonies

In general, the testimonies emphasize the common experience exchanges, which has
contributed to a more detailed understanding of the impacts of climate change,
particularly on an adjusted scale to crop agricultural needs and irrigation forecasts (as
referred by stakeholders localized at the local level) and understanding each

stakeholders’ concerns and role to address join actions.
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The greatest take-away was expressed in the opportunity to continue to exchange
experiences and information, improving shared common knowledge, and to keep
going in the relationship nursed during the CoP experience. The community of
practices was also a community of knowledge production, and it is hoped that the
network of contacts can be projected in the future and lead to new collaborations.

The collaborative environment of the Workshop provided a trans-institutional debate
on proactive measures. This debate was also marked by tensions and cleavages not
neglected between public and policy sphere, local and general levels, but also by the

distance between dream and reality, expectations and real commitments.

The capacity of implementation forced a review of resources for common action and of
effective political influence leading to an adjustment of stakeholders’ expectations,
which forced the rejection of certain measures in spite of their previous high score and
manifest interest (for example, the requalification of hydric infrastructures and irrigation
system that require an appropriate financing).

This adjustment of expectations is not negative, because it calls for a real and close
commitment oriented towards the plausibility of its implementation in collective actions,
mobilizing immediate resources of influence and accessible political and institutional

contacts.

Main identified constrains were the difficulty to ensure the presence of the decision and
political level in a constant way during all CoP interactions. That’'s why the policy brief
task force has been identified as a CoP task to develop still during the BINGO period. A
possible way to overcome this constrain in further projects may be to schedule “High

”

Level” meetings around “Project so far...” interim results in order to build a more
ongoing strength bridge between co-produced research and the decision makers,

ensuring their interest and commitment with actionable actions.

7.5. The future of the CoP

After BINGO CoP experience, most stakeholders expressed already their intention to
keep in contact and to keep going celebrating and up-to-dating their mutual relationship
around mutual and shared actions. One of the main add-value of the joint action
already resulted in 23th March event was that “it was possible” and very “rewardable”,
and that this kind of activities can be replicated. The local population and community

that participated in this event also valued a lot this kind of “knowledge” share and
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transfer and challenged the BINGO team to develop further initiatives and toolkits near

the youngest and school audiences. This reinforced the Action 4 — “School Activities’

and the development of the “BINGO Game” towards a youngest public.
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8. CONCLUSIONS

A final portfolio of actionable measures for addressing water problems to climate
change was developed in Deliverable 6.7. This report summarizes the activities
undertaken by the Communities of Practice (CoPs) across the six research sites to
collaboratively provide solutions to their specific challenges and reflect on their
evolution and future. Between January 2018 and March 2019 a total of 12 CoP events
were organized in Cyprus, Germany, Spain, Netherlands, Norway and Portugal.
Different organizations led the CoP activities across the six research sites in
collaboration with various stakeholders, focusing on different types of solutions to their

specific climate-water problems.

In Troodos research site (Cyprus), a research institute supported by an SME
collaborated with local stakeholders (community leaders and farmers) to investigate
solutions for securing the domestic water supply of rural communities and ensuring a
sustainable management of irrigation water supply. Desalinated water for domestic
water supply will ensure a reliable and continuous potable water supply for the
downstream communities, however, the price of the water for rural households will
increase. Farmers supported the use of treated sewage water, which is the lowest-cost
water source for irrigation and stressed the need for the subsidization of irrigation
scheduling technologies. Follow-up actions with agricultural stakeholders on irrigation

water management have already been put in place.

The increased climate-water awareness achieved by the CoP in Cyprus was also
observed by the Veluwe CoP (Netherlands). The actionable measures in the Veluwe
CoP, led by a water research institute, in cooperation with a water supply company and
the provincial authorities, were mainly about developing and sharing knowledge and
involving stakeholders in various collaborative platforms to address policy issues.
These efforts, which fit well within the Dutch political culture, made groundwater

management a more prominent topic in the overall management of the Veluwe.

In Bergen (Norway), a university worked together with the municipality on urban water
management. The CoP strengthened the communication capacities of the municipality
with the general public and established the necessary framework for collectively
addressing climate change challenges. The CoP experience and co-produced
knowledge will be utilized by the municipal agencies for formulating sustainable urban

development strategies. In Badalona (Spain), the research on urban flooding under
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climate change was taken to an operational level. Here a water management company
collaborated with the city council authorities on urban flooding and flood protection and
mitigation measures. The actionable measures were technical solutions (e.g.,
Sustainable Urban Drainage Systems, Early Warning Systems); the estimation of their
costs and benefits will provide the city council the necessary information for prioritizing
their implementation. The CoP in Wupper research site (Germany), where a research
institute collaborated with a water management association, also focused on
operational research. The final list of actionable measures includes technical solutions
for both the case of urban flooding (e.g., network protection, retention basin) and
drought (e.g., pipe connection between reservoirs).

Finally, in Tagus (Portugal), the collaborative approach of the CoP mainly aimed at
increasing awareness of the impact of climate change on water resources through
measures such as school activities and launching of local debates. Most of the
stakeholders expressed their intention to keep the established communication
channels alive and to put more emphasis on the mobilization of young people through
activities in schools. The main identified constraint in Tagus was the difficulty to secure
the presence of ‘high-level’ policy and decision-making persons during all CoP
interactions. Thus, future CoP activities should better link co-produced research with

policy makers in order to ensure their commitment to support the actionable actions.

The CoP interaction between researchers and stakeholders was valuable for all parties
involved across research sites. The CoP experience in Badalona stresses the
importance of local stakeholders for the validation and exploitation of the scientific
results as well as that of high-level stakeholders for the dissemination and replication of
the results. Similar results were reported in Troodos research site, where the
interaction between local community leaders, farmers, government officers and
researchers contributed to a better understanding of the water-climate challenges in
the region. In Wupper research site, the CoP gave a forum to stakeholders facing the
same risks, to discuss and work on adaptation strategies and measures providing in

parallel valuable contributions to BINGO research.

The knowledge co-production through the interaction of researchers with stakeholders
during the CoP events and the establishment of regular communication channels was
acknowledged across all research sites as an important element for adaptation to
climate change. BINGO research teams are currently seeking national and European
competitive funds for new projects to maintain the regular interaction and cooperative

research on climate-water adaptation measures with stakeholders.
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ANNEX | - LIST OF WORKSHOPS PARTICIPANTS

List of Veluwe workshop participants

5% Stakeholdersbijeenkomst BINGO-Veluwe, 19 juni 2018
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List of Badalona workshop participants

WORKSHOP PARTECIPATION

Badalona, 26/01/2018
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List of Bergen workshop participants

NTNU: Tone M. Muthanna & Erle Kristvik

City of Bergen:
e Byradsavdeling for Byutvikling, Bymiljgetaten (Parkseksjonen og
Vegdriftsseksjonen)

o Jan Ove Strand og Frode Krydsby
e Byradsavdeling for Byutvikling, Plan og Byggesak (Plan)
o Ingunn renolen
e Byradsavdeling for Byutvikling , Vann- og avlgpsetaten (Direktgr, Stab,
Myndighetsavdelingen, Markedsavdelingen, Prosjektavdelingen,
Planavdelingen)
o Magnar Sekse (delvis), Martin Opdal, Jac Van Geel, Gunn Eklund
Breisnes, Sigrid Teige @ye, Per Lasse Reinertsen, Beate Hggh, Hogne
Hjelle (delvis), Nazia Zia, Marit Aase
e Byradsavdeling for Klima, kultur og naering, Klimaseksjonen
o PerVikse

Absent due to calender conflict:
Mary @kland, BSBI Byradsavdeling for sosial, bolig og inkludering.
Eva Brit Isager, Byradsavdeling for Klima, kultur og nzering, Klimaseksjonen

Anne Britt Storheim, Byradsavdeling for Byutvikling, Bymiljgetaten ved Parkseksjonen
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List of Wupperverband workshop participants

Termin zum Hochwasser-Prioritaten-Konzept der Stadt Wuppertal, 10.07.2018

Teilnehmer:

Blicker, Ute

Stadt Wuppertal

Luppus, Frank

UWB, Stadt Wuppertal

Nobis, Hubert

UWB, Stadt Wuppertal

Lorza, Paula Wupperverband
Vollmer, Fabian Ww

Strehl, Clemens IwWw

Massing, Christian WSW
Mittelstadt, Robert Hydrotec
Koukolitschek, Ursula Wupperverband
Scheibel, Marc Wupperverband
Heinenberg, Daniel Wupperverband
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List of Tagus workshop participants
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a better future under
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LNEC, 12 outubro 2018
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CIMLT Alexandra Machado /r\*(/k '\ M
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CMETOC - Marinha Luis Quaresma

COTR - Centro Operativo e de Tecnologia | Gongalo Rodrigues
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DGADR Alberto Freitas ?47,{@

7
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Instituicdo

ICNF
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Municipio de Chamusca

Maria Cebola
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Veluwe workshop presentations
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CoP Veluwe - Terugblik Cyprus

BINGO 3rd Year Annual Meeting,
Cyprus, Nicosia, 22-24 May 2018

\ WP3— Analysiéof the Water Cycle b
1. Main achieyemepis by M36
a achietenpis

Cyprus - Pedieos

Objec’(lve Extremal ep|sodes + land-use change + reservoir scenarios

Main messages:
= Climate change induced floods are likely to cause

inundations

= Urbanization increases surface runoff and thus peak
flows

= Reservoir management is significant for flood
protection

 WP3 — Analysvlof the Water Cycle .

t Maln acmew\emepté by M36

Germany - Wupper
Obijective: Decadal predictions + extremal episodes + land-use change scenarios

;\ W” ,\« ‘\‘:{l“pl,. N\W W

Main messages:
= Water use changes affect water availability, land-use

does not
» Runoff increase in summer not significant i
= Runoff decrease in winter and spring is significant

& BINGO
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\ WP3 — Anaiysulof the Water Cycle .

% Main achlexerl‘w by M36

The Netherlands - Veluwe
Objective: Decadal predictions + land-use change scenarios

Locaion A Locaton E : — = — : o
3 = S

g o \ ©; m Eon : ,
5'\-“"”1" g : ;
% : "’r”*”;! " 2 .“LWI"W YWY e oF
N ; b= =7 e
L - [} ==

20 20 020 a0 o018 20 | ‘ | e

A\ I

Main messages: 'r“'*-*ﬁ 1-‘-ﬁvnm
= Increase in groundwater levels (all decadal predictions are .. . =

wetter than reference)
= Low regions prone to water shortages
= Large effects of land-use changes: increase of groundwater

\ WP3 - AnalysA{f the Water Cycle .

‘* Mapn acmekenm by M36

Norway - Bergen

Obijective: Decadal predictions + land-use change scenarios —

Main messages:

= Increase in reservoir inflow will cover increase in water /
consumption 1_ ’.'/ A _
= Several parts of the sewage network are prone to future ; £/ |- ] i r
increase in CSOs, also due to higher runoff ! J N/ e
= Land-use effects? | # o S A F
/ o /
Lol _-;A o = L :2 L = i 5_: L
\ L
\ WP3 - Analys of the Water Cycle

\} Main acmeé\en!w by M36

Portugal - Targus
Objective: Decadal predictions

Margern Esquarda - techurge

River fiow (mm] for 18 precipiation ingut

Recace [rervpas)

] — ] — T R

Main messages:
= Inundation hazard at estuary with no significant changes

= Salinity increases during droughts, abstraction should only
be done during low tides

= Groundwater recharge changes between -21% to +49 %

= Higher runoff in river basins comapred to the past

» Floods?

. O,
Wcrayse s ereme e e fom)

& BINGO

73



Dé.7 Final portfolio of actionable research problems/
challenges exploitation and development
March 2019

\ WP3 — Analysi; of the Water Cycle "
1. Main achievemepts by M36
Ma achetoneis b

Spain - Badalona

Objective: Decadal predictions + land-use change scenarios

" Fatirn time senes ranfull dats 2015-2004 —
" Te 10 years = o
i ot Jf‘\./
g =
i
Main messages: .
= Noincrease in precipitation intensity and thus no increase
in flood hazards until 2025 high hazard:
= Until 2100 flood risks increase by 48 % (RCPs) +26%

= Noincrease in CSOs until 2025 -> Worst case scenario
shows increase on max. number (18%) and volume (53%)
= Bathing hazard shows no significant increase
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| &
2 better future under
CLIMATE CHANGE

BINGO
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BINGO

Badalona workshop presentations

BINGO

a better future under

CLIMATE CHANGE

Q \ .
\
LA .
Projecte BINGO-M28 workshop
onant solucions a problemes
A impossibles
~
IV workshop del projecte BIN
Badalona, 26 de galer de 20
e Rl e
0 ¥ [ /
Introduccié ﬂ)envmguda / i

| I‘.

Agenda

09:00 Introduccié i benvinguda

09:15 Darrers avengos del projecte europeu BINGO al cas
d’estudi de Badalona
¥ Projeccions climatiques per la ciutat
¥ Calibracio y validacio dels models de simulacié
¥ Avaluacio del risc

10:45 Pausa cafe

11:15 Discussio grupal

12:30 Conclusions i anunci proper WP3 Badalona
12:45 Final

é AQUATEC CETAQUA .

CENTRO TECHOLOGICD CEL AGUA

4 ¢ /
Introduccio |'benvmguga |

et

Providing practical knowledge and tools to end users, water managers and decision-
makers to batter cope with all climate projections, including droughts and fioods.

BINGO
Research Sites

- Tres BINGK) pespect mae. tecnwad hecg fron the Eirogeen ©rwr - mww 9 @NTAU iy @ W W
Uri's Keeizon 2000 Awsaarth aed Ieowmben pRogrsmn, - =
i s Grant Agreement wanbar 04179, S @ @umms Mt W A s T o
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. 7

Introduccio

» /

i benvingud,a

e

WORKSHOPS PROJECTE BINGO OBJECTIU

Identificacio/percepcié dels riscos derivats
del canvi climatic pel sistema de drenatge
urba de Badalona

Esta Badalona preparada per fer front als
reptes derivats del canvi climatic? Quines
mesures d'adaptacié s’haurien de
considerar?

M8-Objectius

M15-Preparacio

M23-Avaluacié d’alternatives

M28 (M33)- Implementacio
d’actuacions

M40/M48 Transferéncia

Introducc

Adaptacié de Badalona al canvi climatic

Proposta de testeig d’actuacions
Realitzacié d’un roadmap de les actuacions

Avaluacié i transferéncia de resultats

. 7

10

» /

i benvinguda

seleccionades en el WP3

Objectius del workshop

BINGO i presentacio dels resultats

o Definicid de tots els actors implicats i el seu paper
o Proposta de testeig d’actuacions
o Realitzacié d’'un roadmap de les actuacions

L ;

®* Mantenir els stakeholders al dia dels progressos del projecte

® Discussié sobre la implementaci6 de les actuacions pre-

]

/

/

BINGO

@ better future under
CLIMATE CHANGE

V workshop del proje:
Badalona, 26 de G

u @EU_BINGO

20

-

BADALONA CAS D’ESTUDI
Progrés — Gener 2018
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Badalona cas d'estudi N / /

. /

Index /
~

S—

1. Caracteristiques principals del cas d’estudi

2. Objectius

3. Full de ruta

4. WP2: Projeccions climatiques per la ciutat

5. WP3: Calibracio y validacio dels models de
simulacié

6. WP4: Avaluacié del risc

6 AQUATEC CETAQUA

Badalona cas d’estudi » [ /

1 — Caracteristiques principals del cas d’estudi A ,"‘

o Morfologia | dimatologia
adverses

= Area urbana altament
urbanitzades

Y- Risc dinundacions

> Medi receptor vuinerable a les
DSUs

o Diferents stakeholders

Mar Mediterrani

Badalona cas d'estudi » 1 o/

/
2 — Objectius .4 WDV

Adaptacio del sistema de drenatge en un context de canvi climatic \

Inundacions
o

3

d'oci

c
o
[11]
o ]
& Impactes socials i Impactes socials, )
g economics mediambientals i econdmics o
o
-
=
1 7 3 7 1 N B
a
2 Reducci6 Reduccio Reduccio | Reduccio Evitar la >
= del risc dels danys del rise dels pérdua de L
L sobre economics dels impactes confianca a %
ﬁ persones | _sobre_bens banyistes econdmics I"Ajuntament o
5 vehicles i propietats sobre el
2 turisme, i
3 altres
\ activitats
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Badalona cas d’estudi 2

3 — Full de ruta

Model hidraulic
1D/2D:

desenvolupament i EERTRREEY-ZH)
calibracio » Calibracié del mode! 1Df2D

*1 de 2 campanyes de recollida de

mostres a la xarxa de clavegueram
(e e LS < Deteccié de DSUs i presa
sediments a a mostres en temps real.
xarxa de *Recollida de mostres de
clavegueram 'Ajuntament de Badalona
- d'un model de
transport de sediments a la xarxa
- Dy calibracio |
Model Mari: b
mitjangant els resultats de qualitat de
LI EUEUE  fes mostres de DSUs en temps real i
de calibracio les recollides per PAj
Badalona cas d’estudi »

3 — Full de ruta

Avaluacio del risc
per inundacio

Avaluacio del risc
associat a
problemes de DSUs
Per a diferents escenans
(resuftats WP2)

Possible tis « Unié de prediccions de radari
d'aquestes dades de simulacié de models 1D/2D i model
per a dos sistemes |8 Ll - o

alerta inatis
Badalona cas d’estudi .

4 — WP2: Projeccions climatiques

WP2 Freie Universita

5 Berlin Qué soén els models climatics?

| Climate Models === E ion of regional series
for downscaling at local station

Els Models generals de circulacié (GCMs) son generats mitjancant computacio
d’equacions genériques que es basen en lleis fonamentals de la fisica que
consideren circulacions atmosfériques, d'aigua i de radiacions que es veuen
afectades per activitats naturals o humanes per tot el globus terrestre.
Representen el clima mundial mitjangant una malla tridimensional amb una
resolucié horitzontal de 250 a 600 km i vertical de 10 a 20 km. 12
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4 — WP2: Projeccions climatiques A ,'-
WP2  Freie Universitit Queé son els models climatics?

Dos tipus de GCM
segons el periode:

Horizontal Grid
(Latitude-Longitude)

= Condicions
climatiques
histériques fins el
present

= Condicions
climatiques
projectades a futur
(escenaris climatics)

13

Badalona cas d’estudi

//‘ / 4

4 — WP2: Projeccions climatiques A i ," &

WP2  Freie Universiti Ygerin  Quants models en podem trobar?

N’hi ha més de trenta
grups de recerca que
han desenvolupat el seu
propi GCM

Alguns estimen un grau
d’augment de
temperaturad’l grau i
altres fins a 6 graus.
Sobre pluja, alguns
preveuen fins a un 20%
de reduccid i altres un
augment del 40%

14

/
4 — WP2: Projeccions climatiques A j’ s

Badalona cas d'estudi » 1 _r’f

WP2  Freie Universitiit Belin -~ Perqué son diferents?

= |’estructura basica d’aquests models és comparable i aquests
difereixen només en detalls. Els diferents models donen
importancia a uns o altres elements, com per exemple el
refinament de I'estructura vertical de I'atmosfera.

= A I'hora de realitzar una projeccié d'un model a 100 anys, s'han
de realitzar hipdtesis sobre el creixement de les activitats que
resulten d’emissions de gasos d’efecte hivernacle. Es impossible
predir I'evolucid social i tecnoldgica al mén per els propers 100
anys.

= Aquestes incerteses avui en dia en tracten mitjancant I'adopcio
de diferents escenaris (Representative Concentration Pathways

(RCP)) .
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Badalona cas d’estudi » /,,[ g Y,
4 — WP2: Projeccions climatiques A / e 4

Queé son els models climatics
regionals?

WP2

Extraction of regional series
for downscaling at local station

= En la gesti6 del risc, en concret per la escala regional i local (<10.000 km?)
es requereixen els anomenats Models Climatics Regionals (RCM).
Aquests ofereixen molta més resolucié espacial i temporal en les dades i
son generats a partir d'un Model de Circulacié Global (GCM) mitjancant

un procés de “downscaling” (reduccié de I'escala). 16
Badalona cas d’estudi » /,/ 7 /
4 — WP2: Projeccions climatiques A /. /.

Queé sén els models climatics
WP2 Freie Universit: a
regionals?

B ion of regional series
for downscaling at local station

= En tenim de dos tipus: dinamics i estadistics. Els primers resolen
equacions basades en la fisica per descriure els processos atmosfeérics i
fan servir el GCM com a condicié de contorn. Es a dir les cel-les petites
(RCM) estarien dintre de les gran (GCM). El segon tipus resol relacions
estadistiques del GCM i dades registrades regionals. Per tant, aquests no
es basen en resoldre relacions fisiques (atmosfériques)

Badalona cas d’estudi » , ‘ 74

Vol ",
4 — WP2: Projeccions climatiques A / e\ )

-

’l‘ - Queé necessitem per fer un analisi dels
Tun

riscos en zona urbana?

WP2 Freie Universita

Global Climate Models == Regional Climate Model

= Una de les propietats comuns per les conques urbanes és que la seva extensio és
molt més petita que les conques rurals. En aquest sentit I'estudi hidrologic urba
requereix de curtes durades de pluges i una elevada resolucio espacial.

= Per fer una analisi dels riscos en zona urbana, per la situacié actual i a futur, es
requereixen models climatics regionals amb alta resolucio espacial i temporal i
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Badalona cas d’estudi » /'/ ¢ /4
4 — WP2: Projeccions climatiques A i /‘. |\

wp2

g
©
(0]

Spatial maps of return levels (IDF curves)
Task23

Quina tasca han realitzat a la
Universitat de Berlin?

= Projeccions climatiques. Es
simula un historic fins a
I'actualitat i es parteix
d’aquestes  dades  per
analitzar el futur, més enlla
de 10 anys. (projecte

- europeu EURO-CORDEX)

= Prediccions  climatiques
desenals. Es simulen els
propers 10 anys a partir
d’'un instant amb dades
registrades reals. (projecte
alemany Miklip)

19
Badalona cas d'estudi R //' | /
4 — WP2: Projeccions climatiques A',‘ s \\ A
S
- Quina tasca han realitzat a la
WP2  Freie Universitat a 5 §
Universitat de Berlin?
Decadal
prediction
starting from /
observed state o o
Climate
projection
starting from
arbitrary state
20
Badalona cas d'estudi » //' /
4 — WP2: Projeccions climatiques /»v,' s W\ |
LSS S

WP2 Freie Universitat Berlin

Projeccions Climatiques
Han partit del projecte EURO-CORDEX
on es va fer servir el Model Global
Climatic MPI-ESM verificat amb el
reanalisis ERA-Interim.

= Per crear climatologia i series continues

de variables hidrologiques han realitzat
un downscaling mitjancant el seu propi
model  climatic  regional (RCM)
anomenat COSMO-CLM. La maxima
resolucio espacial és de 12 Km i
temporal de 24 hores.

= Periode d’analisi historic: 1979-2005
= Periode d’analisi futur: 2051-2100

Quina tasca han realitzata la
Universitat de Berlin?

The EURO-CORDEX domain is
a standard reference domain for
Europe defined as part of the
CORDEX Experiment

(http://www.cordex.org/) ”

& BINGO
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Badalona cas d’estudi s / l /

4 — WP2: Projeccions climatiques A ,"'

Quina tasca han realitzata la

Freie Universita - . .
Universitat de Berlin?

WP2

Prediccions climatiques desenals
= Es parteix del projecte Miklip (http://www.fona-miklip.de) finangat pel Ministeri
d’Educacié i Recerca alemany amb l'objectiu de desenvolupar un sistema de
prediccié desenal de classe mundial. Aquest es basa en el Model Global Climatic
del Max Planck Institute MPI-ESM.
= Downscaling espacial i temporal fins a 2,2 Km i 5 minuts respectivament
= Periode d’analisi: Historic: 1979-2015. Futur: 2015-2024

LT

aru

22
Badalona cas d’estudi s ,/' /
4 — WP2: Projeccions climatiques A ,"t
Quina tasca han realitzat a la
WP2 . : '
Universitat de Berlin?
J—— ERA- Istarim. 0.75°
- [
Global ERA-Interim (Reana.) / "’"":'T"r T A
MPI-ESM (MiKlip) =
12km COSMO-CLM 0.11° .
(CORDEX-EU) =
.
2.2km COSMO-CLM 0.02° ;
at research sites, A
for extremal episodes
23
Badalona cas d’estudi »
4 — WP2: Projeccions climatiques A 74
".dkg.
wp2  freie Unwversitat (i serin  De quina informacié disposem?
Projeccions climatiques Prediccions climatigues desenals
EUZE::{ZSEX 1979-2005 5"::'::&:5 1979-2015
12km 2051-2100 e 2015-2024
r“» T R S ﬁ&;_
" ey S N
o S & ~
- 3 S ' a
BT =
- 24

BINGO
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4 — WP2: Projeccions climatiques A ,’ e\ ;

Quin analisi hem fet?

Prediccions climatiques desenals

5“::::""; 19792015
it 20152024

= Necessitem pluges de projecte
per a diferents periodes de retorn .. .
i per aixo calen les corbes IDF

= Les corbes IDF actuals de
I’observatori Fabra sén [
conegudes. PR X,

= S’han construit les corbes IDF de
la cel-la que cau sobre Fabra,
mitjancant analisi d’extrems an
(GUMBEL) per comparar amb les i
de Fabra actuals i poder validar '
els resultats facilitats per la FUB il s s ek

Badalona cas d’estudi » / /‘

4 — WP2: Projeccions climatiques A ,'/ W\
S

WP2  Freie Universitit @ Berlin Quin analisi hem fet?

Prediccions climatiques desenals

500
Analisi de series de pluja historiques 1979-2015 ——10F fabra 75

i ® 39T

i T i o l - 60 ~10F foba T10

: (t+7)075

3%0 o a0

300 \ = Aquestes diferencies s’ajusten per T

0 |\ les dades historiques i s’apliquen S b

N\ a futur (BIAS)

Inteasity (mm/h)

:
v
s

150 O xX
100
50 <2
0 X
0 20 40 60 80 100 120
Duration (min) 26
Badalona cas d'estudi » y / /
4 — WP2: Projeccions climatiques A J" \\ A
oS
WP2  Freie Universit Quin analisi hem fet?

Prediccions climatiques desenals

5 10 15 20 25 30 35 40 45 50 55 60
2 |482% 402% 367% 344% 330% 324% 320% 316% 310% 305% 301%  299%
5 |288% 236% 219% 204% 198% 196%  194%  192%  188%  184% 181% 178%
10 |247% 201% 187% 174% 169% 168%  166%  164%  161%  158%  155%  152%
25 [218% 177% 166% 154% 150% 149% 147% 146%  143% 140% 137% 134%
100 [196% 159% 149% 138% 134% 134% 133% 131% 128% 126% 123% 121%
500 |182% 147% 138% 128% 125% 124%  123% 122% 119% 117% 114% 112%

o | Analisi de series de pluja historiques 1979-2015

27

0
Deration (min}

BINGO
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Badalona cas d’estudi » /./’
4 — WP2: Projeccions climatiques A 1 /'-

wP2 ¥ Bertin Quin analisi hem fet?
Prediccions climatiques desenals
500
Analisi de series de pluja futures 2015-2024 - -
450 Decadat w—(F fabra T10
400 s
—_—
350 =t

ity stake

Segons aguest model |—r

Intensity (mm/h)
b
2

historiques i per les futures, per veure
; = - si tenim increment o reduccié.
,~:—- £ - = Si els resultats ofereixen intensitats
. Py superiors al futur, es realitzard un
procés de downscaling temporal per
Ll poder obtenir les corbes IDF.

200 els propers 10 anys [——rs
150 ploura com a molt amb 9
100 la mateixa intensitat
50
0
0 28
Duration (min)
Badalona cas d’estudi » y /
4 — WP2: Projeccions climatiques A 1l A
w2 freie Universitat (Ml MBertin  Quin analisi hem fet?
RS
Projeccions climatiques
EURO-CORDEX = Aquesta resolucié espacial i temporal
1979-2005 - . .
24 hores no és suficient per poder construir les
12 km 20512100 corbes IDF amb durades de 2 hores.
o = Pero, es podria fer I'analisi de maxims
(GUMBEL) amb les dades de pluja
cada 24 hores.
= Per tant, és possible realitzar una
o comparativa de les intensitats
Yot horaries a les 4 cel-les per les series
~®

Badalona cas d’estudi - I I

4 — WP2: Projeccions climatiques A0

WP2  Freie Universitat E'.?l gatin  Conclusions

® Fins el moment s’han analitzat les dades de les prediccions
climatiques desenals (MIKLIP). Es conclou amb aquest
model que els propers 10 anys no s’esperen intensitats
superiors a les actuals.

= |les resolucions espacials i temporals de les projeccions
climatiques (CORDEX) ofertes per la FUB no sén suficients
per construir corbes IDF d'una o dues hores. Sesta
treballant per comparar les series de pluja historiques amb
les futures i en cas d’obtenir un increment sistematic en
intensitat es construiran les corbes IDF després de realitzar
un procés de downscaling temporal.

® |a incertesa dels models és molt gran, per tant no podem

quedar-nos amb els resultats d'un Gnic model. 30
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Vo2 i
WP3: Analisis integrat del cicle d’aigua A /

Badalona cas d’estudi » 1 1 /

Model acoplat 1D/2D (InfoWorks ICM de Innovyze)

368 km de xarxa i 11338 pous
62 sobreeixidors

4 comportes

1 diposit (33,000 m?)
Caracteritzacio hidraulica del

embomals (“Gully 2D" nodes) basada
en experiments de laboratori

Malla 2D no
estructurada 352 zones de
amb 79141 infiltracié 2D
celles

MDT amb |¢
2m de cella

Badalona cas d’estudi » j [ /

/
WP3: Analisis integrat del cicle d'aigua A /

Calibracio per episodi extrems

1. Seleccio dels episodis:

Precipitacio | Intensitat maxima 20min | Intensitat maxima Smin

(mm) (mm/h) (mm/h)
22/08/2012 255 426 (T=0.4) 74.4(1=06) Calibracia
28/07/2012 465 56.4(T=0.8) 912(T=08) Calibraca
03/10/2015 341 81(T=21) 1224(T=11) Calibracia
14/09/2016 217 645 (T=11) 142.3 (T=6.1) Calibracs
18/06/2016 246 60.3 (T=0.5) 105.6 (T=0.9) Validacio

2. Tractament de les series de dades
3. Calibracio quantitativa i validacio dels episodis seleccionats

i Coeficient Model hidrologic de | Tipusde | Infiltracié | Infiltracié
- = rugositat (s-r:sn) pérdues superficie inicial final
Carrers i teulats 0,016 Fived Impermeszble |
| permeabies | 5 [ Horton | Permeatie | 20mmm | 72mmm |
32
Badalona cas d’estudi » / A /
/ f

WP3: Analisis integrat del cicle d’a@;a

Localitzacié d'alguns sensors (14 limnimetres i 3 pluviometres)

33

& BINGO
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Badalona cas d'estudi » _ #

WP3: Analisis integrat del cicle d’a'gua

Calibracio de la xarxa de clavegueram
Limnimetre BA20 Conca del Maresme

R
A R A
L T —

i
A
A\

SISTESIILIIIIENOF
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WP3: Analisis integrat del cicle d’aigua
Calibracio de la xarxa de clavegueram
Limnimetres BA16 Conques de Sant Ignasi de Loyola i Rambla
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WP3: Analisis integrat del cicle d’a'gya \'-._

4422383034 Brvee)

Calibracio de la xarxa de clavegueram
Limnimetre BA4 Conca de Marti Pujol

=\ e b Ot

Badalona cas d’estudi »

\
tegrat del cicle d'aigua
e e e ———

Calibracio de la xarxa de clavegueram
Limnimetre BA2 Conca de Canyadd
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=
Calibracio de la xarxa de clavegueram b smsclomd =
Limnimetre BA21 Subconca de la Vallmajor
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Badalona cas d’estudi »

WP3: Analisis integrat del cicle d’aigua

Calibracio de la xarxa de clavegueram “Efectes a la superficie”
Carrer de Moli de la Torre amb Doctor Daudi: 14/09/2016

41
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WP3: Analisis integrat del cicle d’aigua

Calibracié del model 1D/2D per DSUs w;;v;‘lm |
1. Seleccid de les conques g
> Conca Maria Auxiliadora (85% Area
impermeable)
» Conca Riera Canyado (40% area
impermeable)
2. Instrumentacio de les DSUs
3. Comparacié entre dades mesurades i
dades simulades (calats, forma del
limingrames, etc.) per alguns episodis

seleccionats
Precipitacio | i (21
1= (mm) {mm/h)
05/06/2017 15 24 a3 Calibracié
138 213 275 56
12/08/2017 52 216 208 Calibracié 42

& BINGO
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WP3: Analisis integrat del cicle d'aigua A L

Mesures de DSUs en temps real
Maria Auxiliadora

Mesures de DSUs en temps real

Duradio i

frequiénda DSUs it

Web Server 2EER2

Procés
d'adquisicio
de dades

BeagleBone

Badalona cas d'estudi » / /1
f /

5 — WP3: Analisis integrat del cicle d’aigua A L

Mesures de DSUs en temps real

= Nova plataforma per a mesures en temps real desenvolupada per ZCT, sota la
supervisio d'’AQUATEC

45
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5 — WP3: Analisis integrat del cicle d’aigua A j’ R\

Mesures de DSUs en temps real
* Nova plataforma per a mesures en temps real desenvolupada per ZCT, sota la

supervisio d’AQUATEC
\ =
|
[
46
Badalona cas d'estudi s //' /
5 — WP3: Analisis integrat del cicle d'aigua A / \\ A |
S ]
Mesures de DSUs en temps real
= Nova plataforma per a mesures en temps real desenvolupada per ZCT, sota la
supervisio d’AQUATEC
47
Badalona cas d’estudi » //‘ /
5 — WP3: Analisis integrat del cicle d'aigua A ,"‘

Mesures de DSUs en temps real
= Nova plataforma per a mesures en temps real desenvolupada per ZCT, sota la

supervisio d’AQUATEC
s mme——
g
B= a- [+
[ S Famaw | 5 dwon o o 0 T

- através de un sistema de ultra-bajo consumo

Russo, B.*'*', Ortega, A, Sanchez, J. C., Lopez A™', Ortega J.2, Guasch R.=, Montes J.°

-~ Monitorizacién cuantitativa y cualitativa de alivios en redes de alcantarillado

& BINGO
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WP3: Analisis integrat del cicle d'aigua A j \ J

Resultats de la calibracio per DSUs (nivell)

1. Maria Auxiliadora “Vandalisme™ a les instal{acions

Maria Asatiadern 05-06-1087 tvert)

2. Riera Canyado

Wiern Camyadto (1526-2017 Fvent)

;

Slera Camyado (0346-2017 Evvt)

a9
Badalona cas d’estudi » /l' ‘/ /
WP3: Analisis integrat del cicle d'aigua A |\

Model de transport de sediments a la
xarxa de clavegueram

* Caracteritzacio sediment
o Primera campanya de recollida de
mostres amb I'Ajuntament de
Badalona i Aigues de Barcelona

o Segona campanya de recollida de
mostres amb I'Ajuntament de

Badalona i Aiglies de Barcelona
* Modelitzacio transport de sediment:
o Aportacions conques capcalera
o Transport a la xarxa de clavegueram

Badalona cas d'estudi

WP3: Analisis integrat del cicle d’aigua A /. A\

Zare 45T

Resultats primera campanya de recollida de mostres (01-02/12/2017)

WO~
@ m
N o] i
e ] \
w0 " 60 By
1o % 3 {1
M 4 s a0 "
= \ ] ¢
3 . Dy =1.5mm :
e P27 Timd L ,'_%_;”,I' 4
Mat.Organica=4% | » ' 1+ " o1 "os Mo

Trvaria os particudss (e

SORRA

I Y

Densitat (T/m?) 2.65 273 294 277 265 266 266 2.66

Matéria organica (%) 4.5 3.6 9.8 6.0 23 14 12 1.6

Dy, (mm) 13 2.0 1.0 14 19 17 11 16
51
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WP3: Analisis mtegrat del cicle d'aigua A / \\/

Sediment a la xarxa de clavegueram

Rieres naturals
Dsp=1,5mm

p; = 2.650 kg/m?
MO =2%

Diposit Estrella
Dy =1,2mm
P, = 2.540 kg/m?
MO =11%

clavegueram
Dsp=1,5mm
p, =2.710 kg/m*
MO = 4%

DSUs
Dades mesurades
de qualitat

Dades simulades
de qualitat

Badalona cas d’estudi -

WP3: Analisis integrat del cicle d’aigua

Proposta segona campanya de
recollida de mostres

* Periode sec previ de 2 a 3 setmanes
* Xarxa de clavegueram completament urbana

Badalona cas d’estudi N

5 — WP3: Analisis integrat del cicle d’aigua

Desenvolupament del modul de transport de sediment

InfoWorks' ICM
Pty wsgeatos Cakchmert Nodeting

Capaactiva (2*Ds)) == Processos d'erosio
Capa sedimentacid

©——) Processos de sedimentacio
Capa matriu

5 Flux
—p Capa sense creixement
Capa activa

Capa passiva (no g . Capa passiva
erosionable) ——p Limit d'erosid (r— ]
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5 — WP3: Analisis integrat del cicle d’aigua il f-

Desenvolupament del modul de transport de sediment

InfoWorks ICM

e Cachnsat Mot Valors inicials
Dades de sediment de la conca ‘
\\ W
Caudal tem sec_ Pyl st
e ) | (P =
. superficie pous
precipitacio e v
Guily Pt Fiushing
\ Episodi de prempltamo
Caleuls per cada pas de temps I.‘"d_’
Model . Erosio superficie ) [ Acumulacié als pous ity Pt Build-Up
escorrentia [ Acumulacio a la)] [ Erosid sediments
erficie us
.+ Achers and Vihite
l = Velikanov

= Kul
Resultats )
Altura de Concentracio
sediment {m) {mgh} 55

Badalona cas d’estudi » / Y

WP3: Analisis integrat del cicle d'aigua A

Modelitzacio transport de sediment: aportacio
conques capgalera

Calibracio:
- 18/06/2016
« 16/09/2016

Model
d’erosio de
sediment en
una conca

HEC-HMS MUSLE
- Area conca Estimacio erosio sol en =
» Longitud i pendent funcio de : =
linia maxim pendent « Intensitat precipitacio -
» Precipitacio « Tipus de sol I
Badalona cas d'estudi R
WP3: Analisis integrat del cicle d'aigua o) ,'.
Modul de transport de sediment: InfoWorks' ICM
Primers resultats temps sec Fudty et Catchmet Modktiing

Water Quality

AST ¥
AP
\L“ %\'\9 o
AV A

— Weekday InfoWorks  —— WeekdayMesured

57
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WP3: Analisis integrat del cicle d'aigua A ,". /

Millora del model mari:
Actualitzacié del model desenvolupat en el Pla Director de Badalona (COWAMA)

-
Z

Desenvolupar una eina per avaluar %
impactes de DSUs en funcid de la  ;
concentracié d'Eschericha Coli

7 N

Diferents Diferents
condicions escenaris de
climatiques canvi climatic

58

Badalona cas d’estudi » y I Y/
WP3: Analisis integrat del cicle d'aigua A
o o

Mostres de qualitat recollides per I'’Ajuntament de Badalona

Excellent 410
4 =, Sufficient: 14
¥+ insufficient: 37
No data: -

. Excellent 391

: Sufficient: 26
e P " - Insufficient: 37
Excellent: 408 No data: -
Suficent 15
LETL SR IS  Piatjs del Coco
© No data: 2 P

= =
o - Aol Pon
S

Badalona cas d’estudi
WP3: Analisis integrat del cicle d’aigua ‘i

Millora del model mari:
Caracteristiques del model

* 3 dominis anidats:
o Per poder tenir en compte la interaccio vent —

superficie aigua
* Decaiment de les bactéries:
o Mortalitat T90 (temps perque tingui lloc una mortalitat

del 90%)

Hidrogrames entrac
(model 1D/2D) E. Coli

Datos de bibliografia
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WP3: Analisis integrat del cicle d’aigua

Millora del model mari:
Calibracio del model: Dades projecte EFFIDRAIN
1. Recollida de mostres en les DSUs de
les conques
= Conca Maria Auxiliadora
= Conca Riera Canyado
2. CMS (Concenfracid mitjana de

lesdeveniment) en 5 episodis en e, i onsonis
uf.c/100 mL e 1238 587 89w 0
= [[[[HHH
Data MA RC Funcio e

24032017 ND | 2110° | Cabracié -
[sosp017| 7490 | 3410° | cobrcs | G B e
o0 €20 029 ©:20 020 %2002 020 020

3 heras on tosel
61

*

Badalona cas d’estudi

WP3: Analisis integrat del cicle d'aigua

Millora del model mari: Calibracio

Concentracio

mitjana
hidrograma 108
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WP3: Analisis integrat del cicle d'aigua

Millora del model mari: Calibracié

Concentracio

mitjana
hidrograma 103

63
Badalona cas d’estudi » l 71
/ /
WP3: Analisis integrat del cicle d'aigua A )
b
Millora del model mari: Nova batimetria (zona Barcelona)
—
64
; s [ /
Badalona cas d'estudi /

'
6 — WP4: Avaluaci6 dels impactes en episodis extrems A e

Avaluacio dels impactes en episodis extrems

Vilassar de Mar, EL PAIS 13 OCT 2016

97



Dé.7 Final portfolio of actionable research problems/
challenges exploitation and development

March 2019
Badalona cas d’estudi » /[' ,/
6 — WP4: Avaluacié dels impactes en episodis extrems A | ,"
Quins riscos analitzarem? (gﬁ%
- Nt
Inundacions urbanes

3. Danys a edificis 4. Interrupcio de negocis
(danys indirectes)

Analisi segons intensitats de pluja actuals i futures

Badalona cas d’estudi s { f /

/

6 — WP4: Avaluacio dels impactes en episodis extrems A ,"t

Quins riscos analitzarem?

Abocaments al mar

A

1. Riscs pels banyistes per 23 Perdua de confianca en 3 Afectedo a les activitats
contaminacio ques per de platges

Analisi segons intensitats de pluja actuals i futures

Badalona cas d’estudi » y /

6 — WP4: Avaluacié dels impactes en episodis extrems A ,'.

Analisis del risc per a vianants
Criteri de perillositat . Criteri de nsc

Risk Matrix

10 20 30
Vakeerty (rval

Criteri de vulnerabilitat

c F D
Index de WEdxt | 99depersones | Densitatde
3 <150>65 | estrangeres poblacio

_ 15 @Cin/3<25

*En cas de existence d'edifics Crtics Gins I'ares censal, &3 zums 0,3
2 [D+CH)/3.
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6 — WP4: Avaluacio dels impactes en episodis extrems A | / R Y/ A |

Mapes de perillositat per a vianants (T1, T10, T100, T500)

——

Badalona cas d’estudi » 1 [

6 — WP4: Avaluacio dels impactes en episodis extrems A | [ \\ /Z

Mapes de vulnerabilitat per a vianants

i [is<ocompcas |

*En cas Ge existencia d’edificis critics dinz Farea cenza, e3 zuma 0,3
# (D+CHF)/3.

Badalona cas d’estudi

6 — WP4: Avaluacio dels impactes en episodis extrems A | / \\ 4

Mapes de risc per a vianants
. - -

N

n
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6 — WP4: Avaluacio dels impactes en episodis extrems f»( | f t \\

Analisis del risc per vehicles
Criteri de perillositat = Criteri de risc

Risk Matrix
=

epth (m)

a0
a0 10 20 3D a0 L0 60 T

Sriteri de jitat
Nivell de

[Intensitat vehicular |

vulnerabilitat _
5000 > VFI < 10000 |
Badalona cas d'estudi » / 4 /
6 — WP4: Avaluacio dels impactes en episodis extrems ”'/l l/ \ 4

Hazard maps for vehicles

Badalona cas d’estudi » v,
6 — WP4: Avaluacid dels impactes en episodis extrems A \\ /4

Mapa vulnerabilitat per vehicles

Nivell de
| vulnerabilitat |
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6 — WP4: Avaluacio dels impactes en episodis extrems A | e

Badalona cas d’estudi » / 7 /

Mapa de risc per vehicles

Badalona cas d’estudi B / /

6 — WP4: Avaluacio dels impactes en episodis extrems Ve il

Danys a edificis i interrupcié de negocis
if  Model danys )

directes Model de danys indirectes
Usos del sol Danys economics

d'inundacio anys
dan:

indirectes

76
Badalona cas d’estudi E /j’ { /X
/Iy, i
6 — WP4: Avaluacio dels impactes en episodis extrems A f.' Yo
Danys a edificis fraas
= Actualment un périt esta realitzant un oot
EDOO0E

estudi de camp per construir corbes
de danys per diferents usos del sol.
Aquestes seran emprades pel model

F00.00€

Camage [€/m?]
&
-]
-

w000

de danys a edificis. 200,00 €
= S'estudiard també el calat que woone | f S
podriem tenir dins dels habitatges a -t = S

0.00 050 10 15 o0 w0 a0

partir del calat al carrer. Gepth [m]
GF and B No Basement No Ground Floor
o o | MaxDepthi02m T
i J"I N 7z}, | sroundFiaar
g
=
&l Basement & _J Bazement

77
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6 — WP4: Avaluacio dels impactes en episodis extrems A

Danys a edificis

= Exemple de mapes de danys i Dany
Anual Esperat a edificis a Marbella

do< |\ EAD: 1,066,939.68

<
% a0
a0
0 a2 o1 os 0g 1
Probabiey
Floor 1 T10 T100
Ground Floor 13,006.50 € 347,09878 € 1,185987.82 €
Basement - £ 1,103,993.19€ 6,431,706.19 €
Total 13,0050 € 1,451,091.97 € 7,617,694.01 €
yr 1 0.1 0.01
78
Badalona cas d’estudi » / /
/
6 — WP4: Avaluaci6 dels impactes en episodis extrems A jt

Interrupcio de negocis

INPUTS Conversio
usos del 5ol - Activitats

O o,

T| wn—a
1777 3w | OUTPUT
2.2 o
A ik S
B oireces | I | clomic.. | B)
—_— — per cada . T
us del sol
USOS DEL SOL = 'D' + u"'D?
b [D€)=a+BX, +BX,+ WD + "D +2 |
INDUSTRIALS
OBRES OVILS
ORONES Variables explicatives
VEHICLES AUTOMOVILS

HABITATGES | COMUNITATS DE PROPIETARES

79
Badalona cas d'estudi » / o/
/ ’
6 — WP4: Avaluacio dels impactes en episodis extrems A ,"'
Danys a vehicles
Sedan Pickup Truck s”‘{,’:’.l’:’" Sports Car MiniVan
o as B vy
Depth Damage Depth Duuge anl Dlnng! Depth Damage Dq;& DIII’F
(eet) (%) (feet) (%) (feet) (%) (feet) (%)  (fee) (%)
0 0 0 0 [ 0 [ 0 0 ]
05 76 05 52 05 0 05 14 05 0
1 28 1 203 1 138 1 292 1 17.8
2 462 2 344 2 306 2 528 2 383
100 = po—
-~
USACE (2009)
)
£ -
1
P —
Fw — Sp
TR =5 2 - l g e Pickup Truck
Hipotesis: el vehicle no 0 — — — Sports Uity Vebide
perd I'estabilitat 2 == Spats Ca
10 1 Mini Van
a
00 1.0 20 30 40 50 60 70 &0 90 100110 80

Depth (feet)
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Badalona cas d’estudi » !_/’ f /”
6 — WP4: Avaluacio dels impactes en episodis extrems A f. R\ 74

Adaptacio de les corbes de % a €/m?

—dn | meeee Picksp Tk ‘
— — Gports Lhility Vebick:  — - — Sposts Car
o M Vi Weighled ame
- [
EUO L.6oa -
2w '
HE]
i
w senmnes Pickip Truck
20 — — = Sports Utility Vetncle
e
1o Mini van ;
nno 10 20 AR 40 50 60 0 R0 A0 1040 110 L2 ns L 15 o b3 an
h (feet) Depih im) .
Vehid Area en Preu mitja E;iat Depreciacio dPreu r_!_":];_] % a
Smce planta (m?) €) m; Iia:na (%) eprecatis) | gadalona
| Sedan | 18,253 € 12 87 2,373 a3
7.54 17,599 € 13 90 1,760 7.5
8.80 58,337 € 13 90 5,834 1.5
8.80 103,949 € 12 87 13,513 0.5
| Minivan  [ECEL] 29,961€ 13 90 2,996 7.5
81
Badalona cas d’estudi A /,/ ¢ v,
6 — WP4: Avaluacié dels impactes en episodis extrems A // /

Danys a vehicles

Definicié de patrons amb diferents
densitats de vehicles

Badalona cas d'estudi »

6 — WP4: Avaluacio dels impactes en episodis extrems A {1 \\/Z

Danys a vehicles

La ocupacié vehicular (%) es
relaciona a cada cel-la. Els cotxes
es suposen distribuits al municipi
segons els patrons determinats

Velicular area
associated to each
cell. It will be a % of
the cell according to
the pattem where it
15 located on.
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6 — WP4: Avaluacié dels impactes en episodis extrems A | |/ 17ea\

Danys a vehicles

= La corba de danys ponderada s'aplica
a cadascuna de les celles. S’han
considerat diferents periodes de
retorn (1, 10, 100 | 500 anys) per
calcular els danys.

Dany Anual Esperat (EAD)

= Mapes de danys
20€
5 Lse EAD: 320,983.31€
S
g 12¢
& 08€
§
2 gae
00€
0 0z 04 06 08 1
Probability
Badalona cas d'estudi » v /

/ /
6 — WP4: Avaluacio dels impactes en episodis extrems A | | a&)

Danys a vehicles

Inudation Claims for Vehicles in Badalona Municipality

160.00 0
i B
140.00 80
S 12000 [2/09/1999][31/07/2002] 0 2
g 10000 = "
3 50 E
g ww CONSORCIO DE w0l
- I COMPENSACION =
* DE SEGUROS * il
20
2000 10
000 Lol Lo
1.2 3 ST 112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Rainfall events
@ Damage (€) @# Claime
= Pluges des del 1998 fins al 2014
85
Badalona cas d’estudi B / / /
/i
6 — WP4: Avaluacié dels impactes en episodis extrems A / \\ 24
e )

Danys a vehicles

Rainfall event on 14 Setember 1999 Rainfall event on 31 July 2002
a0 150
350 — %200
E 300 £ 250
FELU] T=3.3 anys T T=1.7 anys
2 00 § 200
2150 :

£ 100
£

50
o0

Servei Meteorologic
de Catalunya
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6 — WP4: Avaluacié dels impactes en episodis extrems

Danys a vehicles

2.5€
i 205€
S 20€ 04
5. F04€
g g ©3€
& 5 o02eq 2002
E = .
2 E 0.1€ 1999
2 o0e - . . r
0 2 4 6 8 10
mi.] 247 |
Metodologia para la evaluacién de dafios a vehiculos expuestos a
inundaciones en zonas urbanas
Damag hodology for posed to flooding in urban areas
Martinez-Gomariz, E.**, Gbmez, M.°, Russo, B.“'*, Sanchez, P2 y Montes, J.A®
87
K [ ]
! /

/
CONTACTES f

i WIVER

Badalona cas d’estudi

6 AQUATEC

Beniamino Russo (brusso@aquatec es) CETAQUA
Luca Locatelli (luca locatelli@aquatec.es) CENTRO TECNOLOGICO DL AGUA

Eduardo Martinez (eduardo martinez@cetagua.com) 5

N
WWW  www projectbingo.eu u @EU_BINGO
A4

» I J
BINGO PARTNERS A o
el Lt

o i 6 AQUATEC
@“w“ FWR = EIWW = cemaqua

-
®NTNU i InterSus i
:m:‘;‘;" l""“ﬂ“]’):::l‘_"f o SUSTAINABILITY SERVICES  Lreie Universitat ﬁ:§; 7 s P o e

s@ Iesrre BIACO LI erar | pamr...

Gruwe Azuas de Portupal

Aigiies de (4 WUPPERVERBAND

Oiragio-Garal o 8 AeaMetropalitana  =_Provincie
9‘3 A R o AMB : 550" “Gelderland
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Ordre 8el dia ,j /
09:00 Introduccié i benvinguda
09:15 Progrés projecte BINGO
10:45 Pausa cafe
11:15 Discussio grupal
12:30 Conclusions i seglients activitats
13:00 Final
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BINGO

BINGO

a better future under

" CLIMATE CHANGE

\ .

WY Projecte BINGO-M28 workshop
i Donant solucions a problemes
impossibles

Discussio grupal
~
7 —

IV workshop del projecte BINGO
Badalona, 26 de ggger de 20

s T i E1 e=vsnco
T
» / /
Agenda / /
o o ¢
09:00 Introduccié i benvinguda
09:15 Darrers avengos del projecte europeu BINGO al cas d’estudi de
Badalona
10:45 Pausa café
11:15 Discussié grupal

¥ Conclusions WS3

¥'Definicié dels problemes i de les actuacions

¥'Implementacid d’actuacions:

¥'Definicié de tots els actors implicats i el seu paper

¥ Proposta de testeig d’actuacions

¥'Realitzacié d’un roadmap de les actuacions
12:30 Conclusions i anunci proper WP3 Badalona
12:45 Final

6 AQUATEC CETAQUA

CENTR TECNOLDGK0 EL AGUA 2

Conclusions WS3 - /x‘ /
Definicio dels problemes Vel /“
o los
. 1 seguimiento de 16
?::i‘ukl::a alh:::ruen episodios de Buvia

aru ey

Moy

olagyy TS perty

8/06/2013

P g 3
Cap o Oopzrt g i
e e ——
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Conclusions WS3 » !I 4
Definicié dels problemes A Ifl:- \ 7

urbanes
olmpades socials i Impactes socials,
econdmics

Preparacié del Sistema de clavegueram
per a reduir

mediambientals 1 econdmics

A

S\ 7R

Reduccio
del risc
sobre
persones i
vehicles

Ambits

Reduccia

derivades

Evitar la

Reduccio Reduccid
dels danys del risc dels pérdua de
economics dels impactes confianca a
sobre béns banyistes || economics |\ I'Ajuntament
i propiefats sobre el
turisme, i
altres
activitats

Conclusions WS3

™ L]

Definicio de actuacions W d

Fitxes d’actuacions

Mesurs 1 Matejs carrers | Objectiuz | AL Rl | Amit | i, i, iv, ¥
— Descripcic de
Lorzeode _ — ‘4 Factuaci |
5i el responsanle &5 rAjuntament
indicar Famit
| Responsable (5] >
de Factuacio = srma imalicacia [4,2, 3]
1= minim
3= maxim

valorar el cost i Finangament de Cast de Factuacit ordre de magnitud
jpossibles fonts ractuscié Fonts 4= finangament

Marc legal
Indicar FAvantatges
avantatges i Inconvenients.
desavantatges A | B | c | o | ARres

| | | | I
aN
Espai per a la puntuacid de les actuacions proposades | 5

Conclusions WS3 ’ / } | /
Definicié de actuacions e il e

[T Uistat de fitxes amb 16 mesures d’adaptacio
1 Neteja carrers
2 Augmentembornals Dacord amb la discussio i els vots dels
3 Control erosi6 conques stakeholders, les mesures finaiment seleccionades
4 Neteja de llieres han sigut:
5 Trampes de sediments O Augment capacitat xarxa (Mesura d’adaptacio 9)
6 Neteja clavegueram 0 Sistemes d'alerta anti-inundacions (Mesura 15)
7 sups 0O SUDS ( Mesura 7)
g  Sstemesemmagstzematge a ApgAm‘ent embomnals (Mesura 2)
individual QO Diposits de retencié (Mesura 11)

9 Ampliacio capacitat
col-lectors existents
Millora estructures anti-DSU

existents

1 Dipésits de retencio
Trampes de sediment a la

xarxa
13 Tractament DSUs

14 Barreres anti-inundacio
15 Sistema d'alerta Inundacions
16 Sistema d'Alerta DSUs

108



Dé.7 Final portfolio of actionable research problems/
challenges exploitation and development

March 2019

: /! /)
Mesures seleccionades 14 /
. \ /7
el J . \
Mesura 2 [ Objectivs [ ri [ Ambit i ii
Descripcid Increment del nimero d actuals inc Ia itat de captacio d’escorrentia
superficial a Ia xan@ de davegueram
Ajuntament
Ambits implicats: 5
. Habitable > Area
d'Espais Piiblics i Mobilitat /
Area d'Urbanisme
ol Grau implicadié (1, 2, 3)
Empresa 2
constructora
F de Cost de Factuacio Estimat amb el Pla Director
Factuacié Fonts de Partida press
Marc legal Pla Director de Sanej ions prioritari
Evita escorrentia su| icial durant episodis extrems, el deteriorament del mobiliari pablic i
- la segy peﬂ(-1elesr — Re
" 2 Caldra fer obres 2 la via publica i molt probablement haura d'anar acompanyat de canvis de
e col-lectors per augmentar-ne la capacitat.
2 A B C D
2 3 1 1
Mesures seleccionades
Mesura 7 SuDs | objectius | riRn | Ambit
i de urba ible (basades en la natura) que permeten infiltrar o retenir
Descripcio en el terreny I'aigua de pluja evitant que aquesta arribi a Ia xana de davegueram. Tipologies:
teulades verdes, bases de retencio, rases d'infiltracid, paviments porosos, etc.
Ajuntament .
Ambits implicats: K
* Badalona Habitable > Area
Hespcmabie d'Espais Péblics i Mobilitat /
Area d'Urbanisme
. BaQanna Prospera i Sostenible
> Area de Medi Ambient i
Sostenibilitat
Altres actors = 2
ol Grau implicacio (1, 2, 3)
Emp. constructora 2
F de Cost de I'actuacio >1ME
! Fonts de F icipal, subvencions P
Marc legal Normatives municipals, Plans de Gestié del Risc d'Inundacions
Reduccio del volum, cabal i contaminacio de I'aigua d'escorrentia. Possibilitat de recarrega
B d'aqifers. Beneficis ambientals, socials i estétics.
d'espai, 3 vegades req i pre-t iunelevat
A B C D Altres
3 2 |3 3 |
M leccionad 14
esures seleccionades /
o W - :
Mesura 9 Augment capacitat (SRR r | Ambit | i,i
xarxa s
D S Sx;b;f‘!udédelscol-ledms i per tal d'incr Ila i idraulica de la
Ambits implicats: .
* Badalona Habitable > Area
d'Espais Publics i Mobilitat /
Area d'Urbanisme
plicats Grau implicacio (1, 2, 3)
1
constructora
[; de | Costde l'actuacio Estimat amb el Pla Director
F'actuacio Fonts de Partida pressupostaria
Marc legal Pla Director de clavegueram (prioritari aprovar-ho)
A Permet I'assimilacio de major quantitat d'aigua a la xarxa i per tant suposa una
reduccio de Pescorrentia superficial i de |a seg deles
Inconvenients Interrupcio del transit i aitres molésties durant la realitzacio de les obres.
A0 [ (| Altres
T I [z [ 9
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» / ¥ /A
Mesures seleccionades S /
" | /. ALV

Mesura 11 Dipsits de i6 | Objectius | R, RIl Ambit | i,ii, iil,iv,v
ipcio D de diposits de retencié de pluvials a la xana de clavegueram
Ajuntament
Ambits implicats: .
. Habitable > Area
d’Espais Publics i Mobilitat + Medi
Ambient+Urbanisme
ﬁi‘::‘"’ Grauimplicacis (1, 2. 3)
s 2
G Empresa i AMB (antiDSU)
F de | Costde l'actuacio Elevat
Factuacié Fonts de finangament Concessio, impostos
Marc legal Pla Director de Sanejament
A Mesura efectiva si es controla optlmamenL Pot servw per evitar inundacions ifo DSUs.
& Permet que la seccio dels col-lectors aiglies avall sigui menor.
d'espai elevat, costos de i0 lotacid i i elevats
B8 C D Altres
3 3 2 3

10

» V] /]
Llistat de mesures / {

44 o
,A J [‘ A\l
Mesura 15 i dalerta anti-i i [ Objectius [ R [Ambit i, i
R Desenvolupament d’un sistema d'zlerta primerenca anti-inundacio que avisi | serveixi de
; inacio en situacic d &nci zones i avis 2 |2 poblacio, etc.
R bl ?:lml ent- Departament Proteccio
Altres actors PR
ienp Grau implicacio (1, 2, 3)
. Costder: <100kE (a r!ivel local) o 100k€-1ME€ (a nivel
- metropolita)
¥
Fonts de finangament
Marc legal Directiva europea d‘inundacions (obligacio d‘incloure amb els pians de riec d‘inundacions)
Permet preveure una ini i6 | mitigar les seves consequéndi
I S Requereix de I'existéncia d'una o varies persones responsables per Ia recepcio de les
alertes.
A B [+ D Altres
3 12 |3 1 | 3
Activitat grupal

0 Definicio de tots els actors implicats i el seu
paper

O Proposta de testeig d’actuacions

0O Realitzacié d'un full de ruta de implementacio de
les actuacions
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Activitat grupal

» i /

Activitat grupal

QO Grups de 4-5 persones amb perfils diferents

0 Brainstorming d'idees per la definicio dels actors implicats, possibilitat de testeig /
analisis de la eficacia de la mesura

Q Definicio / proposta de un full de ruta per la implementacio de cadascuna de las

mesures d'adaptacio
Q Debat final

2

13

@ = KWR = EIWW ¢ GERax©

CENTYR TREHDACORT XL A0
-

gl z:z ] n ters u S Freie Universitat 2

Norwegian Lniveesity of
Sclcnes and Technobogy SUSTAINABILITY SERVICES

B Rt ABLACO 1d pEaL  wamr

Grupe Azuat de Portural ‘.W

. Aigues de WUPPERVERBAND

= provincie
Diragao-Garl 5 Agricultu ai =
DG AD R oDimmoniments Rural A AMB 3 g¢ Burcelona Gelderland ., ;o

& BINGO
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BINGO

BINGO

a better future under

¥ CLIMATE CHANGE
|

. REUNIO DE PROJECTE AMB ELS
PARTNERS LOCALS

“A o AQUATEC CETAQUA @f‘ Allstamient de Badalona Aigiesde s AMB -

Badalona
23 Oct 2018, 9:00-14:00

The SINGO project has received funding from the European Union's Horzon 2020
Research and Innovation programme, under the Grant Agreement rumber 541739,

N \.
\Agenda \ "

P PN

Part 1 (WP4): De 92 11'00 aprox.

= Revisio resultats entregable 4.4
o Repas metodologia avaluacié del risc per vianants i vehicles
o Criteris
o Avaluacio del risc
= Nivell acceptabilitat risc
= Revisio mapes de risc
o Inundacions persones
o Inundacions edificis
o Inundacions vehicles
o CSO: dies amb risc inacceptable/platja

\Agenda \

\ e
e

Part 2 (WP5): De 11‘00 a 14'00 aprox.

= Mesures d'adaptacié
1. Increment embornals, nous col-lectors i nous diposits
2. SUDS
3. Renaturalitzacié arees de capcalera
4. Early Warning System

Quantesiaon?

= Segiients accions
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BINGO WP5S. Proposal of SUDS adaptation measures in Badalona for the
cost-benefit analysis.

Contenido
BINGO WP5. Proposal of SUDS adaptation measures in Badalona for the cost-benefit analysis............... 1
B IO Y o T T o 1 USSP SPUSSSPURPS 2
2. Proposed location of the SUDS (... ettt e e 4
2.1. INFIEratiON Tre M CRE S D O OIS . et oo e ettt e et e e e et e e 5
2.2. Bioretention gardens/ rain BAardeNns .o.oiiii e e ee e e e e e e e e e nanes 7
2,30 Permeable PavemIEnts . e e et e e e e ae i n e e e et tn e anren 8
2.4. Detention ponds / retention ponds / Detention Basins ........cccevvivieiiiiee e e 9
T O L o I L PP PP PSPPSR 11
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Study of the effects of Combined Sewer Overflows on the bathing
sea water quality of Badalona

<

1. Introduction and aim

Combined Sewer Overflows (CSOs) at Badalona (Figure 1) compromise the bathing water quality
up to few days after each episode. CSOs occurs 3 to 9 times every bathing season and generally at
rainfalls with a depth larger than approximately 2 mm (BINGO D4.4).

This study guantifies the duration of sea water pollution at the beaches of Badalona after CSO.
Particularly, it correlates the duration of insufficient bathing sea water quality with the quantity of
rainfall. Furthermore, it show how these results can be used to improve the current management
of the bathing sea water quality of Badalona.

Figure 1. Plan view of Badalona with some of its beaches.
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BINGO

Bergen workshop presentations

l a better futurs undor

CLIMATE CHANGE

\ Bl NG 0 Bringing INn&¥ation to onGOing Water Management
o bettlr Pt yrocer Funaed by Horzon 2020 A 3
L o C}“ﬂ\ﬁ CHENGE Coordnsted by LNEC - Partugsl www.prO]ectbmgo.eu

Levere prakiiak kunnskap og verkisy til akisrer og endebrukers | vannbransjen for
klimatiipasning og riafkovurdering!

Tilpasningstiltak
of strategier

§

._.__ll_.___.n____ﬂ______

Formidling og

\ \
BNTNU

\ .
Commuwnity of Practice (COP) i

1. «Setting the scene»

Februar 2016

2. «Are we prepared?»

September 2016
3. «Yes, we arel» 4. «Solving the
& unsolvable» | 5.«Up the CoP»
Mai 2017 i
November 2017 ars 2019
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|

\ LA
_Community of Practice (CoP)

Organisere samspillet mellom ulike aktgrer som har interesser i prosjektet

Roadmapping:

Scoping

Rammer, grenser og mal for prosjektet.

- Forstalse av status quo

- ldentifisere refevante aktgrer

Eksisterende utfordringer

Visjon om baerekraftig utvikiing

- Ekstrapolere gjeldende trender inn i fremtiden

- Forutse potensielle barierer

Backcasting

- Tenke tilbake fra fremtidig scenario til i dag (med

minst et mellomliggende steg)
Hva md til for 3 nd milene for fremtiden?

Transfer

Oversette identifiserte tiltak til handling
i ansvarlige

aktgrer, etc.

|

VA-etaten 18.02.2016

M8: «Setting the scene»

Perceptions of climate
risks in Bergen

\ 13
WS 1. «Setting the scene»

LA
LS 1. «Setting the Scene»

Drikkevann Overvann
Muligheter Risikoer Muligheter Risikoer
* Nokvann * Darlig * Separering av * Urbane flommer fra
® i di ingsgru avigp/overvann intens nedbgr
drikkevannsforsynin | nnlag *  Helhetlig *  Urbanisering p3
gog * planlegging bekostning av
* Styre fosyning fra . Apne grentarealer
kilder avhenging av over i * Di j ing
vannkvalitet med hensyn pa gkt
nedbgr
*  Involvere kritisk
personell til riktig
tid

& BINGO
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\ \ "
.\ \«Bergen Research site

Overvannshandtering Drikkevannsforsyning

* Byen forsynes fra flere
bynare kilder

* 5 behandlingsanlegg

* Samkjgringstunneller

* Vintertgrke 2009/2010

* Omradesatsing Vannforsyningssikkerhet i et
Damsgard fremtidsperspektiv

* Bratt terreng

* Overvann fra fjell og
urbane omrader

* Kombinert system

Oppgradering av systemet: hva ma systemet
tale i fremtiden?

g BNTN

.\\

\7\,(5 2. «Are \7ve prepared?»

N PN

M15: «Are we prepared?»
VA-etaten 18.02.2016

* «Visioning»
* Diskusjon om beredskap
* Governance gaps

8
\\ .
\ WS 2. «Are we prepared?»
glﬁ . 2100
|
s
—o
ey
Penpemmmges
Mareritt
9
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A

\

BNTNU

W\ .
\ // ‘\WS 2. «Are we prepared?yums

Klimatilpasning

Detoffentige tar srovar og redzerer
forekomzten av Sifeidige sjoner
Overannzzirates) .
forankres i overoranete:
neriet
() e ord bere
de juridiske
hoicringene
.
Ostarrcamiing
Utvikding av verktoy
| |
Na Fremtid

L
2. «Are we prepared?»

10

Beredskap

[=]

o Forebygging: krav til VA-rar

11 reguleringsp

Hvilke prinsipper styrer Bergen kommune etter mht. virkninger av klimaendringer
(vannressurser, oversveémmelser), forebyaging, kompensasjoner etc. ? Er disse kjent?

o Bergen kommune har prinsipper og de er til en viss grad kjent.

i 15 ar har Bergen kommune hatt felles kemmunaldirektgr. Det betyr at
etatslederne har mgttes med jevne mellomrom. Det har bidratt til 3 fa pa plass VA-
rammeplan i reguleringsplaner. Beslutningsvilien og forstaelsen pa toppniva om at
disse tingene henger sammen er der.

o Det styrende prinsippet er tverrfaglighet. Bergen ligger litt foran ift blagrenne
I@sninger. Viktig & aldri slippe disse prinsippene eller & slutte & «selge» de.
11
!
A A LS
. \WS 2. «Are we prepared?»
| vy .\ e
~Gouernance gap” Tittak Suksesstaktorer Mulige interessekonflikier
Integrering av strategisk Fi et cen strategicke At den strategizke Flomeier som hensnssomer:
overannsplan i P er wedtatt figr | konflikter med veisiers
kammunepiarens areaidel politisk kammunepianens sresidel Avsetting aw ar=al | betyzoe
vedtas. omrider.
MﬂrinE Ansvar of Bruke ge 'nuiﬁnmnz\ri har il
jeri 4 pluinee
(MOU 2013:16)
@&t kunnzkap: kimaerdringer | Deits i prasjekter som anre synige, saime inn ideene
o kansekuenser for overvann [ HORDAKLIM o BINGD God oversikt over aktuelle
vannfarsyning - srtartet Bt kunnzkapen: Al inn aktgrer [hvem trengervid ha
owenvanrsprobiematick pd med)
arenaer som allerede Liste ower konferanser
eksisterer
Detaljering implementering: (Utvikie /i bruk snalytiske [ Har falk som forstdr moceliene | Mangs! pd kompetanse of
Strategiske planer £ Erktgy of moceller Kimrer d utnytte mangfoideti | ressurser
takticke /operasjomeile pianer pruppentil d sesigne cat nye
overvanrssystamet pd Annen byutvikiing “ctjeler
Damsghra ressursene
M oppi takt 12
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|

N\ ~
\'a WS 3. “Yes We Are!”

LI

3. «Yes, we are!»

Mai 2017

Gjennongang av tiltak for
klimatilpasning

13

I 1
\ W

"~
& '\hWS 3. “Yes We Arel”

Titak(ID)  Beshrivelse

Reservoarer og flomveier for utjevning av flomtopp (ved ekstrem nedber og
M
fare for gdeleggelser/skader)
Ml Beboerinnvolvering for innhenting av informasjon
M Separering av fellessystem
"Takrenneprinsippet” - Lgvstien: separat vannvei for 3 lede rent vann fra fjell til
MV
fijord
MV Kontinuerlig maling aw vannkvalitet {resipient)
MWl Blagrenne overvannslgsninger
MW Redusere infiltrasjon/innlekk til avigpssystem og antall uloviige pakoblinger 14

\!
N\ ) WS4 «Solving.the Unsolvable»
VA

!

4. «Solving the

unsolvable» Hvordan lykkes med beboerinnvolvering?
November 2017

1.  Problemformulering

2. |démyldring: hva er mulige
Igsninger?

3.  Planlegging av igsningen

Hvor tar regnvannet velen? Select message category
Vi ensker cbservasjoner av vanmveier og
forhold som kan endre vannweiene, Silk kan o Varytveier

du bidra til & forebygge skader, Ta bikle,

kommenter og hjelp oss med & holde

flordene rene og neeromrader trygge!

Felg prosjektet og f3 mer informasjon pa

wawee facebook nofvannveler 15

& BINGO

119



Dé.7 Final portfolio of actionable research problems/

challenges exploitation and development
March 2019

|

| LY
\/\./$L‘4L «Solving the Unsolvable»

1. Engasjere beboere
* Kontakte relevante organsisasjoner
* Lage kommunikasjonsmateriell
* Konkurranser

2. Fokusdager

3. Informere internt i kommunen

4. www.vannveier.no

Suksesskriterier:

- Klarer & engasjere en av tre brukergrupper
- 1000 bidrag

- Et eksternt medieoppslag

- Populeervitenskapelig formidling av BINGO

|
\

i
'~ WS 5. “Up the CoP”

o

Hvordan har det gatt med
beboerinnvolvering?

3
b Brukermedvirkning

INVOLVING

the citizens of Bergen

®: ore
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l\, | ‘\\ .
LW/ Y VA-etaten

» Oppfelging av «Solving the unsolvable» -
beboerinnvolvering (v/VA-etaten)
- Separering Lovstakksiden
- Modellering og datafangst
- Brukermedvirkning

19

Workshop 18.03.19

A ‘ '\\ \ . J
. Oversikt over omradet.

Avrenningslinjer,
nedbarsfelt,
flomveier,

mottatte meldinger
om hendelser, mm...

Workshop 18.03.19

" \\\Og na har vi start® opp arbeidet med
‘"\ LA modellering av elveflom

21
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\
\ ‘L\é\vstakklien = Bmhn%rgaten. Separering
|

s

Nytt avlgpssystem for

Lovstakksiden:

- Dokumentere status pa
funksjon av dagens
system

- Dimensjonere et
fremtidig robust og
baerekraftig system i et
endret klima.

Workshop 18.03.19

\

\ o
L¢v$§gkk|ien — Bghmergaten. Separering
-

Veien videre:

Kontroll av resultat fra
forprosjekt
«Lovstakklien —
Bohmergaten
separering. Utredning
av overvanns-
handtering i
oy Lovstakklien —

‘ - Bohmergaten».

Workshop 18.03.19 =

\
\ LA

. .« Brukermedvirkning

Vellykket markering av Verdens vanndag

22. mars er Ve dag. Vann- og og ilj inviterte 44 elever

fra 7.trinn p3 Kyrkjekrinsen skole til en spesiell markering.

https://www.bergen. NOg: 9081 farticle-153536

24
Workshop 18.03.19
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\
\ A

.. \» Brukermedvirkning

™ @

INVOLVING
the citizens of Bergen

Workshop 18.03.19

\ W .

Workshop 18.03.19

\

\\ L3
Evaluering/diskusjon rundt temaet for forrige workshop
P Lo

ems »

— Hvordan har det gatt? s o riraat
det regnet i Borgen cumd Ouls

s, ' -

— Har vi nadd noen av malene vi satte o : E E J
® -~ o

— Hva kan vi gjgre videre?

Workshop 18.03.19
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\! .
: ‘Hva\h\ar vi oppnadd og veien videre

v’ @kt samarbeid pa tvers av etatene (CoP) => helhetlig
planlegging og felles oppgaveforstaelse

v/ Samarbeid med forskningsinstitusjonene => gkt
kompetansen og forstaelsen for faglige utfordring og
okt forstaelse av resultat

v Beboerinvolvering => Kommunikasjon med elever og
beboere har gitt storre forstaelse mellom kommune
og beboere/brukere av omradet (stakeholders)

Workshop 18.03.19 =

) \| [

. 1a_Veien videre

USamarbeid med Nykronborg skole fglges opp,
administrativt og studenter (opplegg rundt
temaet vann).

@kt interesse for a ta vann inn i undervisning.

UResultat fra BINGO tas i bruk i videre arbeid i
kommunen

QVidereutvikle verktgy for kommunikasjon med
beboere

29
Workshop 18.03.19

\ -
\ 'a WS 5. “Up the CoP”

P

CoP: Veien hit og veien videre

30
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Tone Muthanna
(tone.muthanna@ntnu.no)
Erle Kristvik

(erle kristvik@ntnu.no) BINGO

abegter fures ondee
CLIMATE CHANGE

WWW P—
Connect W www.projectbingo.eu o @EU_BINGO

with BINGO: 6 projectbingo.eu @ Project BINGO -
{ \ ™
N
BINGO PARTNERS,
N7V b

gm ZWR = E|WW & AQUATEC

tivesly o . ‘s Intersus Freie Universitit if

ol T hoye SUSTAINABILITY SERVICES

ot v e 4 ream

B i ABLACO Lid pEraL  (wamr
TS E Aiglies de A WUPPERVERBAND
g Auntamen de Badalona Bareel A r———

Direclo-Gerad letropolitana ;p!u\‘inclc
9 - D a 10w oms"nns;‘a A AMB :,na::::ﬂ::; : celderland CITY Of MeRi2ra
32
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N ‘ @ BI NG 0 E:Lr;?ing INnS¥ation to onGOing Water Management

abetthr Tuluhe under Dy Hortzon 2020 - F
c%\rz FHeNGE Coordnated by LNEC - Partugal www.prOjectblngo.eu

W“Ei Levere praktisk kunnskap og verktsy til akterer og endebrukere i vannbransjen for
Koordinering | Kiimatilpasning og risikovurdering!

b wez-xima
i Klimaprojeksjoner
et og nedskalering
Analyse av vannets i
kretslgp |
P wea- Risiko
'Y} i Konsekvenser av
i ekstremvaer

WPS - Strategi O
Tilpasningstiltak |
og strategier |

- Thve BINGO prcpect fvs (weehvad orn Da Esropee @rwe MWW Do @NIND T

Uricrta Festzcn 2000 Remearch an -
et G A mersertra bt S41793 e o Qe B rn Y W T o

BNTNU

A\ .
Co mrhu nity of Practice (COP) ey
1. «Setting the scene» | . "
Februar 2016 ) : 7[_——

2. «Are we prepared?»

September 2016
3. «Yes, ! i '
wenwaels || weocsmie || o pdiecrs
Mai 2017
. November 2017 i Ma2013
2
R \ .
N A\ .
| ~Bergen Research site
\ oAl i = -
Overvannshandtering Drikkevannsforsyning
= Byen forsynes fra flere
bynzere kilder
= 5 behandlingsanlegg
= Samkjgringstunneller
= Vintertgrke 2009/2010
+ Omradesatsing Vannforsyningssikkerhet i et

Damsgard fremtidsperspektiv
= Brattterreng
= Overvann fra fiell og
urbane omrader
« Kombinert system

Oppgradering av systemet: hva ma systemet
tale i fremtiden?

8 "

w

)BINGO
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Resultater fra BINGO
| .

W\ /4 -\

\ L?«x BINGO resources

* Tlgjengelig pa www.projectbingo.eu/resources

@ onso iy A

WP2

& BINGO
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FUB Decadal predictions — BINGO D3.4

Projected Monthly precipitation
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‘ A1}  sammenligning av metoder for disaggregering av FUB data
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N AR w
ALY WP2

Wik ol

* Klimafaktorer 2070-2100:

+ Statistisk nedskalering av GCM nedber og
temperatur (méanedlig)

* ‘esd’ —verktoy utviklet av MET

RCPE 0D
m| | [H
St Uiy
v
g ) e
is I S T I

FU AL M3 OND W MU RS 0% MM AL s OND M AL A3 OWD

10

. .
T WP2

Pl W ° Sesongvis nedskalering av nedborsstatistikk
=l ° ‘esd’ — verktoy utvikletav MET

1 Prasant: 1961-1990
2 Futwrs: 2071-2100
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> BINGO

X
\ WP2

\V /4 -.\ l’.\-

IVF-kurver Florida 2070-2100

+ Statistisk nedskalering av GCM
nedbor (degnverdier)

+ Skalering av ekstrem degnnedbor til
ekstremnedbor med lavere varighet

Interisy (MmTe
o 10 20 % @ 5 & M
v

15 30 L wa w0 T 1430
Durston jmin}

L
N WP2

IVF-kurver Florida 2070-2100

Statistisk nedskalering av fremskrivninger
fra Klima21000-rapporten (degnverdier)
Videreutvikling av skaleringsmodellen
Skalering av ekstrem degnnedbor til
ekstremnedboer med lavere varighet

Carmoie Factors for 91 daks - grouped by Ristam penod [yesrs]
i “ @

Ao ke ey Feat{

Duraton [rwn] 13

WP3

14

130



Dé.7 Final portfolio of actionable research problems/
challenges exploitation and development
March 2019

A .
N f .
\
.\ 1a WP3 Vanniorsyning
Leakages Populaton growth Storage capacity
Scenarie (-] {people/month) (M}
Base 30 177 265 2 SW(t) - RR(1)
Low 20 88 265 wal 5C
High 40 301 300

RCP45

R

08

010 2040 270 210
RCPBS

lerrmmns.

2010 2040 207 2100

080

g
£
z
g
5
<€
&
@
=

P s L T YT
3
ol M
|
] 24
ST @0 2w 200 © 20 w0 £ 210 15
— Boa Lesk L LeakH == Popl Pop SCH

Modellering av systemet:

* Verktgy
* SWMM

* Kalibrering
* Kampanjemalinger
* Regionalisering av
parametere

* Simulering
* Hendelse vs tidsserier
* Strategier for tid- og
ressurskrevende
simuleringer

O Fresh water
16

\ \§

\ \ |
", .\ ' WP3Damsgard
Masteroppgave:

A regionalisation technique for urban ungauged catchments
- Jonas Mittet (2017)

o ‘
|
TLIID  STORCANA N SeRoNaw L i \ i ] ' § iki
SSLILLED [E) o T 3 I LIS L -
sToscANA 00w 0arn oiss 0an e o i e
S3txD " < w307 0 3 :
SSKONOW 0563 s w

et saqestues ¥

T Sem awss X
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A

AN .
. WiP3: Resultater Damsgadrd

+ Simulering: Antall hendelser

200~

FUB1-FUB10 Scenarios for 2015.2024:
Distribution of simulated anaual number of evants ordered by network nodes

= ¢ g : 2 £ = 2
Node 1D
138
AR L3
N W msgard
y g
AN P3 Damsgar
= = = =
+ Simulering: Utslipp
Cumulative discharge:
Projected discharge 2015-2024 (FUB1-FUB10) compared to historical period 2004-2015 (Obs)
() Node #3 {b) Node 26 (c) Node &7
M - 3008 % T Moox chsngs = €3 67 %
Min change = 28.04 % Min change = 2653 % Mn change = 3428 % )
© y )
b= dl o 4l s ‘f
= -
i Jf
o / & ;
§‘° - ; b
eo g - (| 24 ;
Ts [ i
8= o 1 i
)
; |y
P - [ %
V4 4
s{ o 8{”
2016 2020 2024 2016 2020 2024 2016 2020 2024
Time Time Time 19
AN A\ :
", .\~ WP3Damsgard
N .\ | a®
= Simulering: Driftstid
141 Nade 23 Conbed genot ) Node &3 Scenano
— 1
1) Node 36 Scenaso oy
g L mais .
% ull= an = [ -
L "
{41 Nads €7 Conbol peros 1) Node ¥7 Scenaro
-« o
= (s
e ) gE 20
0102 03 04 65 0 0 G2 0 10 7t 12 0t @ 0 84 5 G0 67 ca 0 70 11 12

& BINGO
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» BINGO

X
WP3

* Ytelse avregnbed ved klimaendringer

®)
= TR
~— Scanafod| L ™~
- Scenano 1 5 8 \\
+- Scenaiio 2
= Scanario 3 § 8 NG
- Soanano 4 ' \
. » Scenaios| § 8 .
e ~4— Scanano 6 x \
23 N
g 5 10 15 20 25 30 35
? Ksat (cmvn)
¢
g2 ©
£
R E ¢
} -
=
g e
3w
~
. i
5 10 15 20 26 0 % B § 10 15 20 26 30 35 21
Ksat {cmvh) Ksat {cmh)

LS
\ \
WAL WP3
*’ sustainability

* Ytelse av regnbed og grenne tak ved
klimaendringer
* Fordrgyningshehov ved kombinasjonslgsninger

550 . : "
E EOnly DB
Y MGR + DB
E 40 = [BRC + DB
- E [T GR +BRC + DB
g
5§30
3
£20 T )
g
]
>.2) |
B 10} T I
g . - T |
TRD BER osL
22
\ \
\ | AL LA
\ WP3
\ \ .
N .'\ |
Masteroppgave:
S Norwegian
Applicability of urban streets as temporary open floodways Hydrﬂrqlal
- Thea Ingeborg Skrede (2018)
3 -
Maximum depth-velocity produc([’"zfsl inthe Maximum depth-velocity product Im2/3] inthe
street from Watesshed B, T= 25 year street from Watershed B, T= 100 year
Figre 7- Hozard poteniial in the stioer for warershed B with o )00 yeor renpm period
23
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\ ! .

\ \
A\ .‘\ bty

WP4

24

'\\' . \ .

s WP4 -Risiko
2k,

c.ex ’ , !

Frekvens- og konsekvensanalyse av ugnskete hendelser

Hendelser sortert pa Sarbarhetsanalyse
* Varighet * Eksponering
« Timing (arsstid) * Mottakelighet
» Timing (tid pa degnet) + Kapasitet

25

h A\l ™
A\ /4 \ WP4 - Risiko

NG/ SR b

Frekvensanalyse ugnskede hendelser

e

of Everts [Man

Nmber of Events [Mas yaar) -y

Sexscn-

> Sumeres Winter &

e

Low Low of year

somare " e

v

Ouruticn- st - e -

> vl I IS N T e T N T e T T T e T

Ewet 1D su| a2 a3 sih|se|ss wu | we weL | w2 | wes

26
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0 =,
WL “WP4/-Risiko
Nodel Node 2
! w 3R v
i ,
Figure | fak mutrix for Node § : Figure 1 Fiak it for Node 2
29
| .
)
\ .\ \(\‘
WP5
30
\ .
\
P WP5

SRINCING SNACUATION T ONGIINE
WATER MARADEMENT

-4 BING : "

ca

alaeim fitsre
CLMATE SN E

ERINGING MNOVATION TD ONCOING
WATER MANAGIMENT

31
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A Y .
AV ST WP5

BINGO D5.4 - Identifiserte ‘Governance needs’
* Risikoanalyser
» Ansvarsfordeling nasjonalt / regional / lokalt
* Nasjonale retningslinger
» Strategi for overvann inn i kommuneplanens arealdel
» Styrke samarbeid pa tvers av fagfelt

Municipal Master plan
X P
|
v |___!  Municpalsubplan: |
Municipal sub-plan: spatial planning —i i tor + strategy
| . O
l .
Master plan: Master plan:
Drinking water Wastewater
32

AR .
| | wWPS5: Pagaende arbeid

EPiC Series in Engineering EPIC
Enginesring
Volume 3, 2018, Pages 20282032
HIC 2018, 13th International m
Conference on Hydroinformatica (‘\

Finding cost-effective solutions for climate
change adaptation in Bergen using extensive
climate, economic and spatial data

Clemens Strehl’, Erle Kristvik ? and Juliane Koti'
' TWW Water Contre, Moritzstr, 26, 45476 Miilbeim an der Ruhir, Germany
c.strehl@iww-online.de.j.koti@iuw-online.de
‘D of Civil and Eavi | Ex ing, NTNU, 7491 -Trondbeim, Norway
arla.kristvikéntnu.no

ZIWW " s

A .
"\, | wWP5: Pagaende arbeid

% « Simulere effekt av ulike klimatilpasningstiltak
— MO: Do nothing (baseline)

— Ma1: Lokal overvannshandtering

M2: Trygge flomveier

— M3: Separering av overvannssystemet

HIWW "0 s

Sources icons: Bing.ce (crestive commons CCO ficence] and Matzinger etal. [2017s]

& BINGO
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W .
© . .WP5: Pagaende arbeid

Tiltak og
Kostnads-data

@

FIWW "0 55

Sources: Bing de {creative commons CCO licence|, NTNU and Matzinger et al. (2017a)

R

AN /)

At .
.\ WP5 —P3agdende arbeid

Masteroppgave:
Implementing Sustainable Drainage Systems in Early Urban Planning
- Guro Stokseth (2019)
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fend i e | wie | oesie | el Ordar of peantyin early ubanplanring
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iy | i s |
| C—
|
pt=g) Pty 3%
A \ 1a WS 5. “Up the CoP”
N/ . . erLo
WM LY P

Erfaringer fra BINGO-prosjektet
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Tone Muthanna

(tone.muthanna@ntnu.no)
Erle Kristvik [ &
(erle. kristvik@ntnu.no) BINGO

a better future under
CLIMATE CHANGE

n

-
W wmproject (v
Connect ww "WW.projectbingo.eu @EU_BINGO

with BINGO: T @ Proiect BI
ﬁ projectbingo.eu roject BINGO <5
\ ~\_\ .
BINGO PARTNERS:
! -R‘ i

@;’wzu KWR =" EIWW ¢ AQUATEC
::: [ntersus Freie Universita ; i

SUSTAINABILITY SERVICES erlin

B T

Grupe Agum ¢e Portyrat

Diregaa-Geral de Agric * Area Metropolitana =_provincie
DGADR (ofmominentoRural é AMB i i Gelderland

CIY OF 2N

39
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Troodos workshop presentations

BINGO ©®épovragKawotopiootnv Tpéxovoa Aaxeipion YSdtwv—
Lt e Vot KAAUTEPO HEANOV KATW Ao KALHATIKEG AAAOLYEG

0
«ZYZHTHEH METPON NPOSAPMOTHE STHN KAIMATIKH
AN\AI'H rn A THN EZASQANIZH THE YAPEYZHS KAI APAEYZHE
e KATANTH NEPIGXH TOY NOTAMOY NEPISTEPQNA»

. -
eplotepwva, 20 DeBpouapiou
e Euspain it rean 20 asaanansmosassn oy, S| A CO Lid E }‘:;gvrﬁ;:

\\\‘.«_ Npdypapupa Epyactriplou

17:00 - 17:10 KaAwoopiopa

17:10 - 17:20 Eruokoénnon Spaotnplottwy rnpoypauparog BINGO

17:20 - 17:40 MNapouciaon LETPWY MPOCUPHOYNS YLa TNV UEPELON Kal Apdeuon
17:40 — 18:20 MoAukpitnplakn avaluon Twy HETPWY TPOCAPHOYAS

18:20 - 18:40 AdAeppa - Kadéc

18:40 - 19:00 Enopeva Bripota - EpwInoeLg

19:00 - 19:15 Zupnepaopata - A§loAoynon
B Tz e AI.A.CO d

\ Tl. ewa\t\to BINGO;

* Epeuvntiko Mpoypappa ota maiota tou Opilovta 2020 tng Evpwrnaiknig Enmucpornig
* Audpkela: 2015-2019
* ITOXEVELOTNV MAPOXH TIPAKTIKWY YVWOEWV KAl EpYAAELWY OTOUG XPHOTEC KoL
SayelpLotégvepol, otoug Afrnteg anodpdoswy kal otouc popeic xdpagng
TIOALTLKNG
* BeAtiwon TwVv KALLATIKWY LOVTEAWYV YL KAAUTEPN KOTOVONGH TWV TIPOKANGEWV TNG
KALLaTIkA G aAAay g
- Znpaoia (Motapdg MNeplotepwvag)
-> NAnuopeg (Medraiog Motapoc)
* Mépavtnc Kumpou, oto Mpdypappa cUPPETEXOUV GANEC TIEVTE XWPEC: MopToyalia,
lomavia, MNeppavia, OMavsdia kat NopBnyia

B Tt e A1.A.CO uid
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"\Agtokéyn&n&{umdmewv TwV KAYeTIkwv aAAaywy otn

_Beppokpgaiacs

WRF-CESM-RCP8,5 Annual Temperature Change WRF-CESM-RCP8.5 Annual Temperature Change
MID(2036:2065)-CTL{1986:2015) END(2071:2100)-CTL(1986:2015)
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“C e I
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\Agtoi\évngh EMUMTWOEWV TWKALHATIKWV aAAaywv
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Kékkivn emupdveia: Znph nepiodog
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Observations Climate Model 0 125 25km
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Daily Average Max Temperature[°C]
20-21 [J24-25
[D21-22 [[25-26
[J22-23 [@26-27
[J23-24 [EW27-28

T max

Mean Annual Rainfall [mm] B e A

[1200 - 250 [I500 - 600
[[1250 - 300 600 - 700
1300 - 400 700 - 800
[~a00 - 500

Prcp
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'\E\gtiunan"‘ p\f:z\)\ovuxd)v erunédWy eLopong oto ppaypa

| 1980-2010: Méon ewopor oto dpdypa ehdyxou porg Opodvia | 2020-2050: Méon :wpm\mMm:vawpmk Opoivia
Flow {Mm*/yr) = 10.4 Mm*/year |Flow {Mm’ fyr) =7.2 Mm?/year
EL { |35 4
31% reduction

B R S S o R S e S S e L i S S S St o S ] [ 8 R DO ARy ISRy P PO 15
25 25 1
20 20 4
15 L e e e RO LTt |
ol | ________________ | I . _ | |J

| III ,,,,,, I_I ,,,,, |_I‘ I I A | I . 5 I,JJJLL LI.I.[;. nLIJ l”_lll I
‘ﬁ“‘ ICLRC U R «,‘)* PR SNV N 101‘ A g R e R @ ot o

\ _I'lgpa\&g&oﬁenon POV O€ ouvepyacia pe TAY
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N \ \ 1\ . MapakoAovBnon géwv vepou oto §aoog

L L\ L~ ot ouvepyaoia pe to Tpqua Aacwv

¢ EMmAoKD TWV Xpnotwy VEPOU yla
KaAUTEPN KaTavonaon Twy
TPOKANGEWV ToU adopouV TOUG
vSATIVOUC TIOPOUC

* ALEPeUVNON KAL LEPAPXNON LETPWVY
TIPOCOPHOYNC KaL SLaxeiplongTwy
Kivéuvwv onwg n Enpacia

N\ 1 zm{&y;non: ®eBpoLEpLOG 2016

*  Avayvwplan Kivouviwv OYETLKA LE TLC
KALLOTIKEC aAAQYEG
— Apbeuon
—'Yépeuaon

* Hénpaoia (peiwon Bpoxomtwaong)
anotelel To Baoikotepo Kivduvo yla
TLG SUO QUTEC XPHOELC VEPOU OTLG
Kowotnteg tou Motapol
Neplotepwvacg

ﬁ '{‘Hs Cyrrus ~A|.A.CO uid

IR] INsTITUTE
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N

\ B\ «
\Zuvs‘\k\tgﬂgag: louviog 2016

* 6 OUVEVTEVEELC OXETLKA JE TNV TTOALTIKNA KAl TN StakuBEpvnon Twy USATIVWY TOpWV
— 3 Kowotdpyes (08peuon), 2 apdsuTika THAHaTa, 1 Kowotdpxng (avakukAwpévo)

* MMoAitikeg & appodiotnreg: EexdBapeg & Soulelouv owaotd

* E€aptnon amo unoyeLo vepo yia avaykeg apdevonc & Udpevong

* 'Y8peuon: eMApPKELC TTOTOTNTEC YLt KAAUY N AVAYKWY, ETWITAEOV YEWTPNOELS YLOL
£ktaktn avaykn. H ntnon otn Katw Movr eivat ota opLa tng npoodopdg.

*  AVaKUKAWREVO VEPO: vEQ TINYN yla dpdeuon

B B A1.A.CO 1
\\ | \3~ .
V4 iuvgy;\non: Zemeuﬁptoc 2016
SUCS . |
* AvayvwpLon Kot “: ” i
Lepdpxnon 5

upLoTAPEVWY KL

mlavwy pHETpwv iz [x (o|/] @@
QVTLUETWITLONG TNG B e 1 1 7 O
H LR ] *i¢
EVIDOIOLOLC, o fommtnm [ [l
= Y

No3n Zm{&ygqon: Mduog 2017

* Qépata dakuBépvnong Twv HETPWY
QVTLLETWIILONG TNG Enpaociag (poAot,
appodLotnTeg, mopot)

* KaBoplopog kpitnplwy yla tnv
a§LOAOYNON TWV KOWWVLKOOLKOVORLKWY
ETUNMTWOEWY TWV HETPWY TIPOCAPHOYNG
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N iu%&y‘;\t‘non: NoéuBptog 2017

* H 8iepelivnon tou poAou Tou vepoU
adardtwong otnv Stacddaiion g
apoxnG veEpoU UEPELONG OTIC
KOLVOTNTEC

* AvaAuon EMUTTWOEWY TOU
OUVYKEKPLUEVOU HETPOU

* H avayvwpion kat Stepevvnon
MBavwV CUUTANPWHATIKWY AUCEWV

"
\2;6x01 ™Tg ONUEPLVAG ou?:dvrnonq

OL oTé)0L TNG ONUEPLVAG oUVAvVTNONG Elvat:

* Jultnon KaL avaAuon TWV ETIAEYHEVWV HETPWY
NPOTaPHOYNG OTNV KALLaTLKr aAAayn) yia tnv e§acdaAion
TG UEPEVONG KOL APSEUONG YLA. TNV KATAVTN EPLOXT TOU
Motapou MNeplotepwva

* Méow:

— MoAukpLTnPLaKDG avaAUGCHG TWV HETPWV TIPOCUPHOYIG

— EkTipnong KOotoug-odhEAOUG TWV HETPWY TIPOCAPHOYNG
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\. !'Y‘\'\ Opadyparo EAéyxou Porig

| Perners warnrstes
|| Elevatian sbavs saxioved fmi)

‘ *  ZTOXOG: EKTIUNON AMOTEAECUATIKOTNTAG TWY

‘ -n“’:m , GPaypATWY EAEYXOU PORC OTOV ELTACUTIONO

1 ETQ;T’.TW ToV UToyeiwv udatwy

| +  SuveXric pétpnon ponc: yedupt Navaytac (TAY)

* Metproetg2 dpopég tnv fSopudda otig

anoBéoelg motapol (AS), oto yedipt (OB) kat
oto ppaypa Opovvtag (OC)

* Metprosigemunedou vepou OE SLATPICELS

*  Aentopepn tonoypadikr xaproypddnon tou
dpdypatogeréyxouv otnv Opolvra

*  Métpnon voug Wpartog oto ppayua

Opouvrag
T R1.A.CO d
K { o ’ ’ ’ r
. Am ﬁpukomta Dpdypdtwv EAéyxou Porc
| NN/ . \'_A
Napatnp. Mo} | YmoMoy.Pofi | YmoAoy.Pori | Ymohoy.Porj | EMmAoutioncs
Nepiodog PB AS OB oc
e (105 m?) %P8 %P8 %PB %P8
2011-15 a8 90 88 61 26
205 0
[
% i 80 8
§25:: 50 ';
“ s j l J ‘ | 20 g
240 k. | ,lu‘ Ui .l_u_il.‘ L } La <

== Precipitation (right axis)
~=—Water level in Well 1 {left axis)
-Stream discharge (right axis)

N

NN

—\Vater level in the check-dam reservor (left axis)

——Water level in Well 2 (left axis)

Opadyparo EAéyxou Porig

N T

* Kata v nepiodo 2011-2015 (4 xpovia), n GUVOALK TOCOTNTA EUTAOUTIOHOU OTO GPayHa

eAéyxou porg Opolvtag ftav 12.5 Mm? , i} 3.1 Mm? / xpdévo

* Xwpig To Pppdypa eAéyxou porig, o epmiouTiopos Ba ftav 1.4 Mm? / xpovo

= SUTAACLOG 0 EPTAOUTIOHAG TWV UTIOYELWY USATWY Adyw Tou PpaypaToq

* Etiolo koéotog ouvtnpnong: 1,000€ - 1250m? avd enevéudpEvo Eupw

) ]l'm; Cyrrus

Djumas H, Bruggeman A, Camera C, Ellades M, Kostarelos K. 2017. The impact of a check dam on
INSTITUTE  groundwater recharge and sedimentation in an ephemeral stream. Wates 9(10), doi:10.3390/w9100813

AI.A.CO u1d

& BINGO
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el

| TsX@aonieq npoypdipatiopol apdsuong

\

I10)0¢: BeAtiatonoinon apdsuong kat e§otkovounan
vEPOU

Eykataotaocn awoBntipwy vypaociag edadoug o
apdeudpevo edatwva Kal nataroduteLa

Tuvexn¢ napakoholBnon uypaoiag edddoug
Eykataotaon aypo-HeTewpoloyikou otabpol kat
ouvéxetg Ajdn dedopévwv (Bepuokpaoia,
Bpoyomtwon, kTA.)

Metprioeig apdeuang (poAol)

O TPOYPAPMATIONOS ApSEVONG GTOXEVEL OTNV HELWON
NG AMWAELAG VEPOU

10-20% &efoikovopunon vepol

Kootog sykatdotaong ~ €3,000 / tepdayo

A1.A.CO Ld

- 0,90 m® ava enevéudpevo upw

| TsX@aonieq npoypdipatiopol apdeuong

AN
NN
Méon vypaoia edadoug (EAmawvacg)

1%
I o) leerrerereremmerer s vege + ) premes { e m————TT T . A 1
£ I i *
£ ‘ w | | w §
SN LT é
- B e B | ot v e o e e st
¥ o A | R J I\ | <

5 4 \ §
g
= 2

» 2

el

—pcgianem  ——Vypaoi 1

*  EVTOTopog anwAewwy e Baaon tnv udato-ikavotnta edadoug, Tayeia amoppor g
apdeuong AOyo xapaktnpLoTikwy eSadoug

* [poypappaTIopog ApSEUCNG: CUXVOTEPEG APSEVCELG ME IKPOTEPES TTOCOTNTEC (WPEC)

| TsX@aonieq npoypdipatiopol apdeuong

Mdon uypasie cbadoug ac 10, 20 ke 40 cm Bddy Yypaoia edagous o 10, 20 ke 40 cm Salin
Naxavodutela (Avedtn) Nevertodurcie [Xowina)
% it /
g ] elE A — = .
£, [~ B aaval . é |
i N KA R r
. | — \‘\ N <\'\ [ i= lh\--\ [ N
g = ) A | | 4 K e — = -
| 5% _’ o ~J VAN SR J N £ froe— IS J\‘;—'-“\i‘
T Y 2 ~ =

b e I3 — Ve SR ST —

* Evromniotnke dtatrpnon av§nuévng vypaoiag ota pabutepa edadika otpwpara (40 ek.)

* HrmBavi pelwon otig Wpeg dpdeuong va aUEHoEL TV LYPACLa OTA AVWTEPT OTPWHATA
Tou £8ddouc onou Bploketal To PLIKO cUOTNA TNE TOTATAS

* Nepatépw mapakoAovBnon Kot TPoYPAPHATIoNOC dpdeuong
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‘Epyo Aywyog
BaotAwkou: B’ ddon
(2021)

pnon VE ﬂ,acbahatwonq Emnéxto®n tou SIKTUoU WG TIG KaTavtn

}V?‘Lﬂ]l‘s (!VI’]C anoppoqc nepmepwva
TéAn napoxrc vepou (G8pevong
YéaronpouriBeia Xpnuaroowovout  Nepifaddovikd Ok Kdorog
X6 k6aTOG & Kéorog Nopou €/m*
€/m’ €/m? TeAwr T yla ta
Eviaio Zootnpa NéTou Aywyod VOIKOKUPLA = 1€/m?
(KYE Asukwalag, Aspecol kat
Adpvaxag ~ Aupoxwotou) 077 0.05 0.82
Aywyog Baotuxot -Asuxwoiag

To KOOTOE KATAGKEUTC TS ENEKTAONC TOU aywyol ot Autk Aeukwola (28 kowdtnteg nephapBavopévwy
¢ Neplotepwvag Kat tou Aotpopepitn) elval 11.4 ex. €, pe etrjolo kbéotog ouvtripnong 117,000€.

To kdoTog Napoyrg tou vepol adpaAGTwang oTig KoWATnTeg ¢ NepLotepuiva katL Tou Actpouepitn
(xatavaAwon vepou = 266,815 m3 (2015) eivat mepinou 267,000€.

H rpoe€ddAnon ¢ agiag Tng enéviuang Tou RETpoU yia 30£tn (MepAapPavopEvou TOU KOOTOUG KATAOKEUNS
Ko cuvrr']pncng) eilvat 4,458,000, tou avtiotoEl oe 1.5 m? adaAaTwpévou vEPOU avd EMEVOUOHEVO EUPW
OTO OUVKEKDWEVO PETPO.

Tun Cyrrus %LA.CO Lid

X ﬁon a&ﬂl\quwuévou vspou W dpdeuon
AN

To pétpo auto apopd tnv petadopd AVAKUKAWHLEVOU VEPOU OO TNV Hovada
enefepyaoiac AUNATWY 0TOV ACTPOUEPITN YLa TNV APSELON YEWPYLKNACYNC

To KOOTOC KATAOKEUN G KATA pocEyyLan avépxetatoe 185,000€ (otabpog dvtAnong
apdevutikol vepoU & SiKTUO CWANVWOEWY) KAL TO ETHGLO KOOTOC CLUVTHPNONG
nepinouv 2,000€.

T avakukAwpévou vepoU ~ 0.12€/m?3.

H npoggodAnon tng aglag tou pétpou avépyetatoe 210,000€ — 24 m? ava
EMEVOUOHUEVO EUPU) OTO OUYKEKPLUEVO METPO

B s AIACO ud

148



D4.7 Final portfolio of actionable research problems/ é BINGO

challenges exploitation and development
March 2019

5

; X A0 P : .
\5;6)(0: yia 08pevon: Napoyr néctpou Vel oTa VOLKOKUPLA TG KABE
5\ ' / S ),
_Kowomac |\
NapakahoUpe orwe Pndioete and 1 (pkpn/apvnukn enidpaocn) w5 (uPnAn/Betikn enidpaon) v
EMSPUON TWV TAPAKATW 8 KPLTN LWV OTA HETPA TIPOCAPHOYIE YLA TNV APOXT] TTOGLUOU VEPOU OTA VOIKOKUPLA

Kpiedpio Nepuypedh kpuenplow Iuvezheony Adalar, Muxpd dody
erafuiong epmhounopol
undyeiwy ubétuy
1. | Mot wpol dBpeucng SawdTra wa MANSOIVIaL T Npdtuna RoWbtNTag a7
70w Ad0poly TO B0LI0 Vapd
2, | Demwitnra ¥ara n6oo Ta pETpa ayranckpivovtm atov aToxe s
3. | Kowwd anoloxn STVWSTTE TWY PETPWY W CVTOTONDEVOVTaL 0TI 39

npooSoxies wal va sivan, anobestd ond
sovaunvion ¥aL TOUE YPAOTES vepoi

4, | Qupane eupwotia SIVOTITH TLW PETPL VO EXOUN INIVOTIONTTIN 38
anerleoun 1600 vz ypovies Enpaciag ohdd v
noduoypins

5. | Edudenra Auvatdrte SOapuoy) G Twy udtpuwy und g ER )

TREYOUTEG UTIKES, TEYVIKEG, NaNHITINES 1)
opyuvwTe auvBsg

6. | Cuavopud cupwotia AuvOTSTT Tuy WETPWY Vi SHOUV WaVTIoN Tuwd EX )
eotin ot Bai
auvBhrsg
7. | Euchifia Auvardnta Twv ubTowy v avianokplowto o EX)
uetafalMipsveg cuvdiixss itnang vipad

Teyvud stogubnra AvardTTa SOaPUOy| G Tw pETowy BE aysTig s

8.
Ti RUS Gumohler [y slwaln #aTHETON TEXWRUY Y1 T
INSTITUTE OAVEin G 150 CUGTgHIIOH b S'.ACO Ltd

"\Ztéxog yia &p

Banpong

Napaxatolpe dnwe Wndloete and 1 (ukph/apvntikn enidpaocn) £we 5 (LPnAr/Betikn enidpacn) v
eNibpaon Twv Mapakdtw 7 KpLtnplwv ota HETpa MPOoapHoYnG i Ty apdeuon

von: E€aodditon Sikain MmoTeAEGUATIKAC KA BLOCLUNG
0XNG VEPOU apbeuang

Kpiripio Nepiypadn kpimpiov Tuvteheoig Toyxpova XpAen

R

apSeueng vepol

1 | Eysrudinra Katd n6c0 10 PETpa avianoxpivovto atov othyo EL

2. | Cuwavopned cupwotia | AuvamdTte Twy piTow vir SYOUY Wawmau| Twd E¥
X oc f & ¢ owBhusg
3 | Xupaned supwctia | STt T pétpur va Exauy avencuTtic 35
anotdsoun 1600 05 yponds npactaq ad we
nolJopfiplag

4. | Eduzbenra AuvomdTte SOaPUO|C Twv ubTowy untd TG Tpégouosg 356
duowis, TEES, VRTTIEG A OpyavwTsts ouvBKeg
5 | Sowwmned amoloxn SIVATIET TLOW PETPLV W CVTINOKEVOVTAL 0T 35
mpoaSoxizs <1 wm eiven onofiestd o T wowvwevin
TOUG YO OTEE VEpOD

6 | Euchifio AvvororTn Twv uETpwy v avianoxplvovton ot 33
prrafaldpeves ouvlixes Imnons vepol
7. | Teyned evomistnra AuvTTdTTTTE 2@OPUoYS TV METPWY JIE oYzt cumlia 33
{rx, 20moln MXTAPTIOT TEXVIKIY YU T] OUVTAPNON TOU
auarigioTog)

?‘,;';‘,,C‘{PJ‘,"; A1A.CO ud
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Wupperverband workshop presentations

BINGO

o better future under
¥ CLIMATE CHANGE

\ Workshop Hoch risil g t/
Prioritatenkonzept in Wuppertal und BINGO-Projekt

Fallstudie “Zu viel Wasser”

IWW/Wupperverband

Wuppertal, 04.06.2018

The BINGO profect b fecehved funding from the Europasn Utiers Herzen 2020
Fonearch a3 IMovaton Hogameme. vade: the Grart Agwemert runbe 841739

N/ Al

\ \\ L ]
Workshop \

‘\n',"

Inhalt

1. Projekt BINGO Ubersicht
2. Ruckblick Workshops und Konsens
3. Zeitschiene und nachste Schritte

4. Diskussion

Bl N G 0 Bringing INnovation to onGOing Water Management
D CUMATE ChAnge  roretventannin www.projectbingo.eu

Schafft prakttachee Wissen und Instruments fOr Endverbraucher, Wasservernands &

Entscheldungsiriger fmr einen beessrsn Umgang mit den Folgen des Kilmawandats_

3

§E

Tha BN meject s recaten uring fram s Esresaan Qe mwWw S aNTv L
Lricra e#n 120 Rammarch and Irrewen smgarens, , :
urcler i Grant Agresmant reber B41 T35 B Y e ) I W

BINGO
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Workshop

Inhalt

1. Projekt BINGO Ubersicht

2. Ruckblick Workshops und Konzens

3. Zeitechiene und nachste Schritte

4. Diskussion

N\

|
L
N\

"

L3
Ruckblick

I .
Detum 19.02 2046 30.09.2HE

03.00.2017 101127
Teinehmer Stk Wuppertal, Stadt Stact Sac
5 P 5 L T uppe ==
Waszervers. Rhein- & 5 cher Krei sienng = Krsi:
WEW, u. 7. Zenrum, = MR, WSW, Kommural
‘Wunperversand, Dusseidor!, Wuppertaler MEULNV, GOV, TBS, Wasserers. NRW, MEULNY, GDV, TBS,
ntersus, FAW Stadtwerke, Hycrotec, Rheirefiupper, Wupperverband,  Wasservers. Rheir
‘Wupperserband, Interms, MW Intermus, TWW ‘Wupper. Wupperverband,
Intersus, IWW
Ziske vorstelien, zzup iskoussi i
) . 5
singeiner Akteursdurch. KW 5
i 2 Zuavied Wsser —
el Wasser -
Aurzs Themenbersiche mit 2. Frioritit festzestelit fir ¥onsens: Keinriumis; Konsens: swei veref
Ergebinizse e ‘definieren; Wichtige Kriterien Falistudien |2u wenig
e 1 [t =5 / ‘Wasser”, Fokus Gr. Dhinn
g ex Serrinung  Siedungsentwisenng und zuwiel Wasser™,
g ete.im Arung = i und Fok e
im Stk Bersict]. Eigenvorsorge ntig, sowie it Fokus ‘Waggertal|; Kagperstionin
Konzentration auf Hotspotsim  Talspermen: Freizsil Risineren ArbeitsEnps
Stactzebist; iten p i im Laufe 2095
BINGO inputs [2.B. Simuiation i ' =
= genwazeTicahLrg,
Peynclogscher Ebene]. nfiltration.

“ \
\ e
-l

3
Ruckblick

Konsens in Stakeholderrunde

= U.a. Fallstudie ,zu viel
Wasser”, Stadtgebiet

Wuppertal

= Arbeit in Kooperation mit

Wupperverband / IWW / Stadt

Wuppertal / Wuppertaler

Stadtwerke

Weitere Arbeiten seit letztem Stakeholderworkshop
= Bilaterale Gesprache/Treffen zur Ausarbeitung der Fallstudien
= Vorschlag eines Fallstudiengebiets (Hotspots Mirker Bach)

= Erarbeitung eines Diskussionspapiers zum Fall

= Synergietreffen mit Hydrotec
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\\ ™

\Workshop )
alll

Inhalt

1. Projekt BINGO Ubersicht
2. Ruckblick Workshops und Konsens
3. Zeitschiene und nachste Schritte

4, Diskussion

\
K
\ \ |
\ .. Aligemeine Zeitschiene des Projekts BINGO

alll
Main Activities
v Today
)
i
e
S
T [ m ]
:.:::..;—..:...MM— |
! — | f 1] f %
S W L L L Ll
Sume 21T Jure JUTe
= \ s Draft R
=" | N raft Report
?’\“%'\bm | a9 S‘“‘?\' ( ) due by M43
| e
il ‘ dess Jan 19
\ \ .

p
Nachste Schritte Fallstudie “zu viel Wasser”
w ‘\

* Konsens liber Bewertungskriterien fiir
Gefahrdungseinschatzung je Hot-Spot
(Vulnerabilitat)

* Anwendung des BINGO-Bewertungskonzepts
* Festlegen von Fallstudienpartnern

& BINGO
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N

‘Workshop |\

\ .

2/ PN

Inhait

1. Projekt BINGO Ubersicht
2. Ruckblick Workshops und Konsens
3. Zeitschiene und nachste Schritte

4. Diskussion

\

W,

\V/. -\ '~ Offene Fragen

Grundsatzliche Leitfragen
* Welche Bewertungskriterien sind aus lhrer Sicht relevant?

* Wie benoten wir Kriterien ohne Simulationsgrundlage in BINGO?
(semi-quantitative Risikoeinschitzung, Expertenkonsultation etc.)

Abgeleitete Aufgaben
+ Heute: Definition Bewertungskriterien

* Festlegung Organisation und Zeitschiene
— Input Hydrotec (z.B. Datengrundlage je Hotspot)
— Input weitere Stakeholder

.
Offene Fragen

* Impuls Leitfrage: Welche Bewertungskriterien sind
aus lhrer Sicht relevant?

Betroffen-
heit
= Nicht
Monetar i
monetar

* Schadenan * Sensible Objekte wie:

Wohngebduden * Kindergdrten
* Schaden * Altersheime

Gewerbeimmobilien il - =
* Betriebsunterbrechung * Personenschiaden

& BINGO
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\ \\ .
' Offene Fragen

e
Wl T

Impuls Leitfrage: Wie benoten wir Kriterien ohne
Simulationsgrundlage in BINGO? (Schulnotenvergabe,
Expertenkonsultation etc.)

» 7.B. funfstufige Risikoeinschatzung (sehr hoch, hoch,
mittel, niedrig, sehr niedrig)?

* Bewertung im Workshop je Teilnehmer pro
Hotspot/Kriterium und anschlieBender
Mittelwertbildung?

* Andere Vorschlage?

NI .

\

TS | \
CQNTACS\l(\

Wupperverband IWW Zentrum Wasser
Marc Scheibel Clemens Strehl
(schei@wupperverband.de)  (c.strehi@iww-online. de)
Paula Lorza Andreas Hein

(pla@wupperverband.de) (a.hein@iww-online.de)

Daniel Heinenbe Juliane Koti
(dho@wipperverbandde)  (Lkoi@nnv.onine de) BINGO

& betser futurs under
. CLIMATE CHANGE
Fabian Vollmer

(f.volimer@iww-
online.de)

www iectbi
Connect ‘@ “Wwproiecthingo.eu o @EU_BINGO

with BINGO: 0 ™~ @ Project BINGO
\,\ ‘ \\ .
BINGO PAR E&x
| N .w =

@ wemee JOWR =55 EIWW 6 AQUATEC

J

. ﬁ.’.-[:.u...ll Wiversity of 6: lnte Sus Freie Universitat ‘-

Selonve wil Trchmmbogy BUFTANABRETY SRRVICEN

e e b

y e Goms #81.A.CO Lid }EPAL “Qcmu.r

e o P P i
Aluntament de Badalo Barcelona i Wesoas, Morsch usd Urne
—— = provincle
3 Area M itana —_provincie
0GADR Mpmamaiae A% AMB L' “Gelderland

CIY OF SUGIN

& BINGO
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BINGO

abetter future under
CLIMATE CHANGE

W
AN 1 \ Workshop Hoch isik gement /
A ; Priorititenkonzept in Wuppertal und BINGO-Projekt

Fallstudie “Zu viel Wasser”

IWWiWupperverband/Hydrotec .
47
H Wuppertal, 20.09.2018
‘ ‘
200
wnde the Grart A umber 84 1730
5 R .
b
Inhait

1. Konzept zur Priorisierung von Malinahmen
2. Kosten-Wirksamkeits-Analyse

3. Weiteres Vorgehen und Vi lichke

4. Diskussion

‘ KonifeRt zur Priorisierung von Mafnahmen
N g -\ | 2o

Ziel des Konzepts:

* Unterstitzung beim Entscheidungsprozess hinsichtlich der Umsetzung spezifischer
Hochwasserschut: Rnah (im Rah dieser Praxisstudie im Einzugsgebiet des
Mirker Bachs)

* Aufstellen einer Priorisierung umzusetzender MaBnahmen auf Grundlage von
Gefahrdungs- sowie Kosten-Wirksamkeits-Analysen

Bereitstellen einer Systematik zur Ubertragung auf andere Fallstudien
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L4 .
Konz‘egt zur Priorisierung von MaRRnahmen

W/ AU

Hochwasser-Prioritatenkonzept fir Wuppertal Hydrotec und Bingofallstudie

BINGO
+#ydyolec et
= Alle Hotspots in Wuppertal * Mirker Bach, 13 Hotspots
* Bewertung mit aktuellen HQ- * Bewertung mit aktuellen HQ-
Wahrscheinlichkeiten Wahrscheinlichkeiten + Veranderung
« Ziel: Priorisierung von durch Klimawandel
MaRBnahmen an allen Hotspots * Risikomanagement-Logik

Ziel: Fallstudie zur Anpassung an
Klimawandelrisiken und beispielhafte
Anwendung des Hotspot-
Priorisierungskonzepts

W\

|\ .
N Ko?zegt zur Priorisierung von MalRnahmen

Gefahrdungsanalyse
je Hotspotim

Ist-Zustand

Gefdhrdungsanalyse
je Hotspot fir die
Situation mit spez.

MaRnahme(n)

Priorisierung von
MaBnahmen durch
Kosten-
Wirksamkeits-
Analysen

Gefahrdungsanalyse
je Hotspot im

Ist-Zustand

Gefahrdungsanalyse unter Berlcksichtigung der Eintrittswahrscheinlichkeit sowie des
Schadenspotentials.
= Eintrittswahrscheinlichkeit wird durch die Jahrlichkeiten der Uberflutungskarten (y
beriicksichtigt (s}
= Das Schadenspotential setzt sich zusammen aus:
= Monetdren Schaden (Verschneidung der Uberflutungskarten mit GIS-Daten €
zur Lage von Wohnhdusern sowie bspw. HOWAS21-Daten)
= Der Anzahl betroffener Personen (Verschneidung der Uberflutungskarten mit %
Zensus-Daten)
= Der Anzahl betroffener Infrastrukturen (Verschneidung der
Uberflutungskarten mit GI5-Daten zur Lage der Gebaude)

&

i

& BINGO
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B

R LA
N Ko?zfext zur Priorisierung von MaRnahmen
/AN Y

Erwartetes Ergebnis der Gefdhrdungsanalyse im Ist-Zustand (ohne MaBnahme):

* Quantitative Bewertung je Hotspot und Indikator
* Risikoprofil” je Hotspot am Mirker Bach

0 .
X/ Ko?z'bkt zur Priorisierung von MaRnahmen
e P L

A\

Gefahrdungsanalyse
je Hotspot im

Ist-Zustand

Gefahrdungsanalyse
je Hotspot fir die
Situation mit spez.
MaRnahme(n)

Wiederholen der Gefahrdungsanalyse unter Berilicksichtigung der Implementierung
einzelner MaRnahmen.

0 .
\'\: Konzékt zur Priorisierung von MaRnahmen
WL\l T

Erwartetes Ergebnis der Gefahrdungsanalyse mit MaRnahmen:

* Quantitative Bewertung je Hotspot und Indikator
* Reduziertes ,Risikoprofil“ je Hotspot am Mirker Bach
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\

|\ Y
Kon;}a'et zur Priorisierung von MaRnahmen
AL

4

Gefahrdungsanalyse
je Hotspotim

Ist-Zustand

Gefahrdungsanalyse
je Hotspot fur die

Situation mit spez.
MaRnahme(n)

Pricrisierung von
Der Priorisierung einzelner Mafnahmen MaRnahmen durch
an einzelnen Hotspots erfolgt durch eine Kosten-
Kosten-Wirksamkeits-Analyse. Wirksamkeits-
Analysen

|\ ™
N Ko\mz‘egt zur Priorisierung von MaRnahmen
WA

Erwartetes Ergebnis der Kostenwirksamkeitsanalyse:

* Berechnete K irk kei i 1 je Hotspot
* Ranking-Liste aus Ergebnissen aller Hotspots

€ Schadenskosten 2 |
kosten \) e 2
Kosten Kosten Hotspot [ 34
= e
Nicht are Wir kei Hotspotzy | 43
=P =

£ Betroffene kritische
1= N Infrastrukturen

N \\ .
‘Workshop |\
AN/ RPN el
Inhalt

1. Konzept zur Priorisierung von Manahmen
2. Kosten-Wirksamkeits-Analyse

3, Wei Vorgehen und Vi R

4, Diskussion

& BINGO
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NI W
\ |\ _Kosten-Wirksamkeits-Analyse

Ansatz gem. Literatur* BINGO Anspruch Losung
* Vergleich von * Nicht nur Kosten als * Verrechnung des
MaRBnahmen zur monetare GroRe monetdren Nutzens im
gleichen Zielerreichung sondern auch Zahler mit den Kosten
«  Unterschiedliche Kosten monetarer Nutzen der MaBnahme
je MaRnahme (vermiedene * Normierung der
+ Unterschiedliche Gebaudeschaden) Reduktions-
eindimensionale * Mehrdimensionale Ziele zielerreichung,
Zielerreichung im mit unterschiedlichen Gewichtung und
Nenner, nicht ) B Kal Addition als eine Zahl im
«  Im Zahler nur Kosten als (Reduktion betrof_fgne Nenner
monetire GroBe ;ﬂnwohner und kritische
nfrastrukturen} Kosten abziiglich
Kosten monetarer Nutzen
Wirksamkeit 2. Nicht monetére
Schadensreduktion
*28:Levin/ It ozt Anatysz:
Lorcon.
\ R\ L
A\ i\ Kosten-Wirksamkeits-Analyse
Indikator Bewertungsansatz
Barwert der Kosten je MaBnahme
€ MaRnahme- (Investitionen + jahrlicher Betrieb)
kosten
Differenz aus Anzahl betroffener
€~L Vermiedene Wohngebaude x Erwartungsschaden OHNE
schadenskosten M ime zu MIT MaBnah
Differenz aus Anzahl betroffener Einwohner
Sy& L OHNE MaBnahme zu MIT MaBnahme

Differenz aus Anzahl betroffener Einrichtungen
A ¢ Betroffene kritische OHNE 2u MIT MaRnah
LI W infrastrukeuren

\ \ \\ .. . y
‘P\Kosten-erksamke|ts-AnaIyse

Normierung der nicht nicht-monetaren Risikoreduktion
* Vergleichbar machen zwischen Hotspots

* Beste Reduktion b 100 % zugewi , alle and erhalten Prozentzahl in
Relation zum Ergebnis der besten MaRBnahme

Gewichtung der Ergebnisse Wi Imagy; 2.76%
12.50%

nsitie Objekte

[Kindesgarten,
Altarshaim,

Pokaw): 19,44%

* Heranziehen der
Workshop-Ergebnisse als
Gewichtungsfaktoren Ohologie; 13,09%
* Indikator ,Anzahl

betrpffene Einwohner” SeALL 5 o

sowie ,Anzahl betroffene

Infrastrukturen® erhalten Bnscheankung

beide 50% Studtetwichng; Rettungsweg /
3R pekmalen; 4,17% Makitst; 12,50%

& BINGO
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s\ L3
. \_Kosten-Wirksamkeits-Analyse
al e

Je Hotspot zu berechnen:

€ MaBnahme- - a Vermiedene
kosten Schadenskosten l

Y

Kosten abziiglich
monetéarer Nutzen

Kosten

Wirksamkeit > Nicht monetare
Schadensreduktion

A

- Betroffene kritische

X 05 + iV rastreuren X 0,5
In % gempsse _
besten E';:-:n’i’sam

; LY
. Kosten-Wirksamkeits-Analyse
N/ P b0

W

Offene Fragen

* Konnen neben Karten zu HQ,,, Ereignissen auch Karten mit héheren/geringeren
Jahrlichkeiten bereitgestellt werden?

*  Wie verdndert der Klimawandel die Eintrittswahrscheinlichkeit betrachteter
Ereignisse?

= Ist weiterer Input an Hydrotec zur Finalisierung der Steckbriefe mit allen relevanten
Daten notwendig? Falls ja, wer liefert bis wann welchen Input?

* Bis zu welchem Termin kann Hydrotec eine finale Version der Steckbriefe liefern?

*  Miissen weitere nicht-monetdre Indikatoren beriicksichtigt werden, falls ja: Mit
welchen GréBen/Indikatoren sollen diese quantifiziert werden?

* Sollen auch Kombinationen mehrerer MaBnahmen einer Kosten-Wirksamkeits-
Analyse unterzogen werden?

3 A\l .
Workshop |-\,
\ al o

Inhait

1. Konzept zur Priorisierung von MaBinahmen
2. Kosten-Wirksamkeits-Analyse

3. Wei Vorgehen und Vi

4. Diskussion

BINGO

160



Dé.7 Final portfolio of actionable research problems/

challenges exploitation and development

March 2019

J U ‘,l

\ o
Weité}&s Vorgehen und Verantwortlichkeiten

* Sept./Okt. 2018: Finalisierung der Steckbriefe durch Hydrotec
« Einbinden aller notwendigen Daten (ggf. nach Bereitstellung anderer

Stakeholder)

* Okt. 2018: Bereitstellung der Steckbriefe durch Hydrotec an alle Stakeholder

Nov. 2018: Erstellen der Kosten-Wirksamkeits-Analyse und die resultierende
Priorisierung von MaBnahmen fiir den Fallstudienbereich ,Mirker Bach” durch das

IWW
§ \ .
Workshop |-\,
A\ \ A
PR Lo
Inhalt
1. Konzept zur Priorisierung von Mafnahmen
2. Kosten-Wirksamkeits-Analyse
3. Wei Vorgehen und i PR
4, Diskussion
R 1 .

b \ SR )
CONTACTS |
CNT P A

Clemens Strehl
(c.strehi@iww-online. de)

Fabian Volimer

(Lyollmer@iww-online.de)

& it
prti B L www._projectbingo.eu

with BINGO: e projectbingo.eu

BINGO

 better future wnder
CLIMATE CHANGE

o @EU_BINGO
@ Project BINGO
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\ ‘\,\ .
'BINGO PARTNER,
G0 PARTHERS,

@m&’mz‘“‘w ZWR = E|WW 6 AQUATEC

®NTNU

Selon

¥
oty

0 :': I ntersus Freie Université ;‘ 3 Berlin

SUSTAINAHILITY SERVICES

SpY

b orrore ABIACO Ld AL o

Ajuntament de Badalona Aigues de ) e
i Alunt: : Barcelona 7 ="
7 BT o = provincle
3 Area Metropalitar =_provin
DGADA Npimsenonn N AMB i Fam™ Coderland

QY OF RGN

& BINGO
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BINGO

& better future under

¥ CLIMATE CHANGE

A : \ Workshop MaRnahmenauswahl und
O\ Bewertungsvorhaben Grofie Dhiinn Talsperre

Fallstudie “Zu wenig Wasser”

Clemens Strehl, Fabian Volimer
ww

Wuppertal, 14.01.2019

- The B0 picfc e et i i e g i Hoten 2020
Remearch ardmovaton rogrurme, e the Crart AGreemat fumsbec 841730
BI N G 0 Bringing INnovation to onGQing Water Management
abetter fisture under Finariert von Horzon 2031 . .
> CLIMATE CHANGE i www.projectbingo.eu

Schaft praktiaches Wissen und Instruments fir Endverbraucher, Wasserverninds &
Entscheldungairager fr ainen besssren Umgang mit den Folgen dee Kiimawandals.

- Tha BIGE oeject am ecbnd Arcing from i Eursgaan QIR EIWW Bcnn BRTND M b e 9 W
Lkt eriesn 175 Fummar an Ineeusan smgas, = .

s o Grard Agrearmard russbas 84175 B Wy e [ S W i T = s
|

\ L3
,Stag\df.EaIIstudie »ZU wenig Wasser”

N/ a3}

Working Package 4:

-> Gefdhrdungen und Risiken hinsichtlich
einer moglichen Wasserknappheit in der
GroRe Dhiinn Talsperre wurden fiir den
Zeitraum 2015-2025 ermittelt

- Basis: Simulationen basierend auf 10
unterschiedlichen Klimaszenarien der FU
Berlin
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B AV .
\\\ .\ 1aMaBnahmenauswahl

A

dar for die 2 der Grofle Dahnntalsperre
(Gom
- Nt der in der Dis-
hussion: Recuktion der Needrigwass erfihrung von 1.000 Vs suf 700 s am Referenzpegel
Manfort [1]
- 1(ma2 der Jost
wnd WEST™: for

Oberteturgen in das Emmugsgebet der GOT brw. der sngeschiossenen Wasserversorgungsbe-
triebe
| Uberieitung von der Kerspe-Talsperre in die Varsperre GDT {Druckrohr)
& der ahipe

% ¥ des WW
(Konzeptstucie EWR) (1]
. 2 aus der Kerspe-Talsperre an die Eschbachtalsperre
(alte Oberiettung skthvieren) [1]
- chen BTV und WW [1]
- der der GOT (2
L MNur bei Bedarf bow. auf als
sousce mutren
[ 8 / rwmes Treffen
W 209.17) diese ist nach dem aten
relevant
dge aus Di i apier ,Zu wenig Wasser”

AR .
\?,,,,{ “\\“}Q\Maﬂnahmenauswahl

2. ,Zu wenig Wasser — TN —————

: %)
Versorgungssicherheit m
gewdhrleisten* ]
et . =]

e barge7) Radaktion der Ratmossstaronnio as dee GUT

8 ES trbackia AV CRUOIASSE (Sclipan) - UGN i Sokesgan imd + o & &
Wuzpeny = o Lo 2 be
o Distussion
+ WG o 0 du it =
[ y——— 00 L sd 700 s sass Ridarerczpeazed i fi
b Mooty foe plo OST" iy WEST Vorgrotanng s
ik Urerte \
] )
QDT {Doschrine) = . =
e Aassecwrer § N
= — %,
—
4

3
abirmtenan (Garin Vechitior)

Folie aus 4. Stakeholder WS (10.11.2017)

R .
. _Simulation der Wirksamkeit

Prognose ohne MalRnahmen:

Ot 301 SITAFRRG WoRer vedame i GO
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)
A éﬁaulation der Wirksamkeit

Erwartete Auswirkung der MaRnahmen:

COsarved 30 LeTsared wares vehime 0 5060 O WATer SCATCEY BT Theastn )

AV A t,/v'/\"-,.
LW ) \I

3 f

W

.
A _shnulation der Wirksamkeit

Risikoanalyse aus D4.4
Likelibood
Comequenc No. of deys
Scanero w:Shortage  with wolume
dmcrigtion [rairdel  tvent [No. Shortage wolume par  GOT<
‘and water delivery  per Durstion wolime day [Mis. thresheld
Scooariotile _ bomaor] sconars] _[dop) M) ] [
TOMN R LU st WY Taley” and 42 1 41 $o1 a2 4208
e Mm'le 2 . 2 o4 oars
5 2 . or oS
. r 2 o3 s
s »y s a0 s
L] 181 228 " A%0%
TOMN BT LU st WU "L caley™ and 42 1 us 348 29 508
e L 2 51 « s 0N
L] 181 s 19 As0%
4 "5 13398 1S X
TOMN 19 LU st WU “Dry” and &2 Mn"/a 1 195 ns 42 S.er
e 2 159 203 sy A
s 1608 84 wy EE
TOHN KLU It WY “Ralery” and 38
2 Mm'/a 1 7 395 s 2.34%

AR SN XA /
. Simulation der Wirksamkeit

Risikoanalyse aus D4.4
Ukslbood: | Beide Parameter
Comequan: Ne.ofden | (Wahrscheinlichkeit
Sconecls e:Shortage  withvolume | 8 Konsequenzen)
dmscription rairall Evant [N, Shoege | volume e GOT< Seerden dinch e
and watar delivary  per Outon wolime | deyMis.  themheld | o orenviellen
£omaor] sconaric]  [dep] _ Mis.?] | =] o]
TOHM K3 LU st WS Rk and 42 T o o a2 A ekt
e Mt 2 “ 2 o4 a
3 u ? or o
“ 7 2 o oas
s a4s a0 1%
L) 181 228 W A0
TOHN K7 LU 12 WY “Less raley™ and 42 1 us 348 29 159%
e Men'fa 2z n ar s o
s 31 1288 1 A0
. e 13,39 188 B
TOHN KLt W "Dy s 42 Mt/a 1 m s a2 serx
e ES 203 sz g
3 o8 am 8 e
TOHN KD LU bt WU ek and 58
: Mitfe 1 " au a1 2308
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NN "
| Kosten der MaRnahmen

Y a
MaRnahme Uberleitung
—Bau- und Instandhaltungskosten fir Leitungen, Pumpen etc.

—>vertragliche Kosten fiir Wasserabgabe (?)

Malnahme reduzierter Mindestwasserabfluss
—>Ggf. Kosten aus Vertragsstrafen (?)
—Kostendquivalent fur nicht erbrachte 6kologische Leistungen (?)

MaRnahme Grundwasserverschnitt
—Bau- und Instandhaltungskosten fir Brunnen, Pumpen, Infrastruktur

Weitere MaRnahmen?

\ \ by
\ WY

CONTACTS |
Ve b LY

IWW Zentrum Wasser

Clemens Strehl
(c.strehi@iww-online.de)

Fabian Vollmer

online.de) BINGO

& better futurs under
CLIMATE CHANGE

R
Connect ‘W ‘Ww-.proiectbingo.eu @EU_BINGO

with BINGO: G projectbingo.eu @ Project BINGO
\\‘ ‘ ~\'\ .
'BINGO PARTNERS,
\ Y /4 ‘TK‘ ERA

@ = KWR = EJWW 6 AQUATEC

U s 658 INTETSUS ¢ yriverese B

| Thehnobogy SUSTAINAIILITY SERVICKS

L | {:;;l;"‘;;’; %I.A.CO Lid g’EE‘AAL_m-W :&:&qguw“
Aigues de (A WUPPERVERBAND
(6 ooy B 220 ) e

— = provincle
Dirsqio-Geral do Agricuira gy 3 Area Metropollt e o 0
DGADA ummﬁw;fa * AMB : d:;;«r:mt:\; o Celderland

QY OF SRt
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Tagus workshop presentations

BINGO

abetter future under

¥ CLIMATE CHANGE

WS#6_Up to the CoP M48

Making it Happen in

Bacia do Tejo

Facilitagdo LNEC
maria jodo freitas ( mifreitas@inec.pt)
jodo craveiro (joravesro@inec.pt )

BINGO WP6_WS#M48
LNEC, 12 out 2018

- The BINGO project haz received funding from the Eurcpesn Union's Horizon 2020
B Research and innovation programme, under the Grant Agresment rumber 641729,

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

oy ,
\/ bOnt,

12 Oficina (M8) 2* Oficina (M8)
Setting the Scene (1) Setting the Scene (2)
CoP (WPE) Risk mapping (WP4)
LNEC, 16 fevereiro 2016 LNEC, 5 abril 2016

3* Oficina (M15) 4° Oficina (M22)

Are We Prepared? YES, we are (prepared!)
Backcasting & sdaptation resetting the scene”,
meazures with link to WPS preparing economic
Santarém, 25 outubro 3zzessments (task 5.2)
2016 LNEC, 3 maio 2017

5° Oficina (M28)

Solving the insolvable -Actionable Lab #1

Roadmap how to push HRM into the Political and Public Agenda?
LNEC, 16 novembro 2017

... a esta Oficina!

Esta é ja a 6° Oficina com STK da

Proximas Iniciativas:
National / Local Seminars(M40)

Tranzfer, outcome of Bingo 2z part of WP7.3

“Up the CoP” (M48)
what did we leam? Azzezzing the CoP and the project az
a whole

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

Bacia do Tejo!!!! @

Making it Happen
Up to the CoP — M48
Push HRM into the Political and Public Agenda!

LNEC, 12 outubro 2018

Bemn, vindo!!
%

... a esta Oficina!

OBJETIVOS:

... Partilha de atividade e
resultados so far no BINGO

... Identificar Agoes para Fazer
Acontecer (em desenvolvimento do
Roteiro Co-produzido)

... Flash Back da CoP e trabalhar
numa Agenda P6s-BINGO
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WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

WSi##6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

A medida do
que cada um "
estiver vai decorrer...
disponivel até 3 5.00 h
para partilhar

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

Declaracao de
Consentimento

Direito a
“Confidéncia”
e “partilhas

» BINGO
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WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

... Apresentacdo breve

v Nome

v Atividade, Organizacéao
—- ¥ (com base na palavra da carta)
- O que é que esta palavra

me inspira sobre a
Experiéncia da CoP
BINGO?

Eu sou do tamanho do que vejo, e ndo do

tamanho da minha altura 5
Fernando Pessoa

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

Equipe de Investigacdo
do LNEC

Duragao BI N G 0

2 bhetter future under
CLIMATE CHANGE

.; e -
20 g @

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

Back to Roadmaps Actionable Lab  Ws#m28

“Como colocar a gestdo dos recursos

hidricos na Agenda Politica e Publica?”

(institucional, comunicagao, cidadania, escolas )

Roteiro #1
... no Geral

Roteiro #2
... na Bacia do Tejo
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WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

Back to Roadmaps

Geral / Nacional

g woNop

Roteiro #1 ... Agenda Politica

Conselho de Ministros dedicado 3 Agua
Ativar o Conselho Nacional da Agua
Rever legislacdo atual usando Design Thinking

. Task Force sobre a Agua junto media, forcas

politicas e organizacdes cidadas

. Incentivar o Ministério do Ambiente para

promover um inventario exaustivo de usos e
disponibilidades de agua

Incentivar o Ministério da Economia a promover
um Programa de Investimentos para start-ups
em torno da dgua e inovacao tecnoldgica para
monitoriza¢do em tempo real

. Convidar o Presidente Marcelo para um WS

BINGO
10

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

Back to Roadmaps

Bacia do Tejo

8. “Pacto de Regime” em torno da Agua na

Regido

9. Clarificacdo de responsabilidades e

“impasses” legislativos (i.e em Vala Real)

10. Promover espacos de discussdo na regiao

sobre o valor social e econémico da dgua

11. Investimentos na qualificagao do sistema de

irrigagdo e armazenamento

12.mM possiveis impl tacdes de mini-

P

hidricas

11

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 oufubro 2018

Back to Roadmaps

Geral / Nacional

13.

14.
15.

16.
17. Concurso “Poupar Agua” — com o envolvimento
18.

19,

Roteiro #2 ... Agenda Publica

Introdugio do tema “Agua” nos curricula
escolares (formagdo de professores + materiais
didaticos friendly)

Prémio H2 Escolas — (Eco — Escolas)

Programa “Semana da Agua” para familias e
criangas (Campos de Férias, Passeios,
experiéncias em torna da agricultura

Programa Sénior H2 Escola

das utilities
Prémio “ Cidad&do Curador / Embaixador do Ciclo
da Agua” — com envolvimento do PR

Promocdo das questdes da dgua junto dos
pontos de desporto de dgua

20. Investimento publico e privado em campanhag,

de informacao e sensibilizacao
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WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

Back to Roadmaps

2

N

2

w

2!

[

215

Bacia do Tejo 2.

“Dia da Agua” nas escolas locais (“O nosso
Rio, a Nossa Agua)

. Visitas Publicas Guiadas a Bacia e as suas
Infraestruturas (pontos de captacao,
tratamento, etc)

. Produto multimedia sobre a agua, recursos e
usos na regiao

Water Geocaching na regiao

. Debates publicos abertos e atrativos a todos
“Vamos falar de Agua”

13

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 20

18

Tips ... Shopping

v Cada um tem 3 “pintas”
que pode distribuir como
entender para seleccionar
a(s) agBes a reter para
fazer acontecer

Use o critério de “feasibily”

14

WS#6 - Fazer Acontecer (na Bacia do Tejo!

(Up to the CoP — M48) LNEC, 12 outubro 2018

)

\'I
"’
——
=

... Fazer Acontecer

30’— (GT) Desenhar uma Agdo
concreta e fazivel numa Folha A3

20°— Apresentam

30'— Teste de Pressdo (Pros &
Contras)

20— (GT) Consolidac¢do das
Agdes

Até as 12.20h

Duragdo 100"

15
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WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018 & _

... Fazer Acontecer

Para Desenhar a Acdo (Roteiro)

v" (breve descri¢io)

v 0 que é preciso fazer?
v' Quem?

v Quando?

Duragdo 30

16

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018 g

... Teste de Pressdo

Duragdo 30’
17

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018 & _

... Fazer Acontecer

Para Desenhar a Acdo (Roteiro)

v (breve descri¢io)

v 0 que é preciso fazer?

v Quem?

v' Quando?

Duragdo plig

18

& BINGO
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WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018 g

... Consolidagdo de uma Agenda Coletiva

FAZER

ACONTECER!!!!

Duragao 40’

19

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

FULAO
- MOSSAR

Voltamos as 14.00h

20

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018
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WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

1? Oficina:

Setting the Scene (1)
CoP (WP8)

LNEC, 16 fevereiro 2016

SWOT | Shopping
LEGO | PESTLE

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

2 Oficina

Setting the Scene {2)
Risk mapping (WP4)
LNEC, 5 abril 2016

Mapping
Hydra :
Methaphor Storytelling

Personas

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

3* Oficina

Are We Prepared?

Backeasting & adaptation measures with link to WPS
Santarém, 25 outubro 2016

Backcasting: Sonhos & Pesadelos
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WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

4* Oficina
YES We are (Prepared!)

resetting the zene”, preparing economic azzessments (tazk 5.2}
LNEC, 3 maio 2017

CATWOES Systemic Cross-Test
Corda Mural

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

5% Oficina
Solving the insolvable - Actionable Lab #1

Roacmap how to puzh HRM into the Political and
Public Agenda?
LNEC, 16 novembro 2017

Personas Ideation
Roleplaying  Agenda

WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018

%@ @]‘é: ”g‘? . Duragio 30

27
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WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018 ' .

... Forecasting BINGO Transfers

10 ‘ — GT — Imaginam uma
situacdo em que um de vos (com a
experiéncia BINGO) interage com
alguém que nao passou pela
experiéncia BINGO

15 ‘— Roleplaying da estdria

10" — GT - Mote

Duragido 35"
28
_ - U _— —~-
WS#6 - Fazer Acontecer (na Bacia do Tejo)
(Up to the CoP — M48) LNEC, 12 outubro 2018 '
—
Duragéo 5 ... POS - BINGO Agenda

PTRRNGRK

... @ quando o Projeto BINGO acabar?

29

WS#6 - Fazer Acontecer (na Bacia do Tejo)

(Up to the CoP — M48) LNEC, 12 outubro 2018 M

“everything is impossible
unt“ it is done” (neison Mandeia)

v Ficha de Avaliacao

v Testemunhos

MUITO OBRIGADA, pelo empenho
e participagao!!! © © ©

30

& BINGO
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CONTACTS

Coordenacio do BINGO:

Rafaela Matos (rmatos@inec.pt)
{ Ana Estela Barbosa (aestela@inec.pt)

Focal Points do RS Bacia do Tejo: BI NGO
Rui Redrigues (firodrigues@inec.pt) ELIMATE mmae
Marta Rodrigues (mfrodrigues@Inec.pt)

r X
WWW  www.projectbingo.eu o @EU_BINGO

-w 31

BINGO PARTNERS

@ e WWR 225 EIWW P AauaLoGy
o NTNU l nters us Freie Universitat ‘}“3

Kunnskap for e bedre verden SUSTAINABILITY SIRVICES et R o ey

. =
@H’iﬁ'ﬁ"ﬁ’é ABIACO d SpEPaL  oShocmr

Aigues dew 4 WUPPERVERBAND
U o ] 3 ok

Direcio-Garal de Agricutiar 3 Ara Matropoll, = provin
9&9,':' 8 Dot A AMB : a'p‘&..a'mf’i’ - Celder

ITY OF RGN
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ANNEX Il = PARTICIPANTS EVALUATION

Evaluation of Badalona workshop
Total number of responses: 9

Average evaluation for each of the questions

Rating scale: 1= poor, 2= sufficient, 3= medium, 4=good, 5=very good

1. Meeting preparation and logistics

Meeting information provided in advance (e.g. dates, venue, agenda) 3
Meeting venue (adequacy of the room where the meeting took place) 4
Materials distributed during the meeting to support the sessions 4

Comments: (optional)

2. Overall assessment of the meeting

Attainment of the objectives of the meeting (the objectives of meeting were met) | 4
Positive and collaborative atmosphere among participants 4
Duration of the meeting (1=totally inadequate; 5=adequate) 4
Opportunity for individual participation and input in the meeting 4

Comments: (optional)

3. Evaluation of the sessions

Clarity of presentations/speakers 4

Discussions (moderation, conclusions reached) 4

Comments: (optional)

II. In your opinion, what were the most positive and less positive aspects of the
meeting?

Positive:
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- Group activity with positive attitude and interest from the different participants
- Recap of previous workshops
- Presentations directed also to non-technical profiles

Negative:

- Decrease in participation at the last part of the workshop
- Information about the workshop was provided only a week in advance

[ll. What suggestions do you have for future meetings?

- There is a need for more explanation from the municipality, particularly about
expectation and actions resulting from the BINGO project.
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Evaluation of Bergen workshop

We had planned to do an evaluation form, however in the end of the workshop we had
a very nice reflection time around the table where we discussed feedback and what we
had learnt from the CoP, and its positives and negatives. The summary from the
reflections are written in the comment sections for each question under.

1. Meeting preparation and logistics

Meeting information provided in advance (e.g. dates, venue, agenda)

Meeting venue (adequacy of the room where the meeting took place)

Materials distributed during the meeting to support the sessions

Comments:

Overall the participants found the organization and frequency of meetings to be good. They
liked to have this final follow up meeting to summarize the CoP experience. The invitations were
sent by email, which was ok with all participants. The timing, ¥ after lunch was ok.

2. Overall assessment of the meeting

Attainment of the objectives of the meeting

Positive and collaborative atmosphere among participants

Duration of the meeting (1=totally inadequate; 5=adequate)

Opportunity for individual participation and input in the meeting

Comments:

The meeting gave a nice and informative summary of the BINGO outcomes for Bergen, and
how these results had been and could be extended. The meeting atmosphere was good, with
overall very good participation.

3. Evaluation of the sessions

Clarity of presentations/speakers

Discussions (moderation, conclusions reached)

Comments:
We had only one common session, where the presentation was given in an informal way with
discussion and questions from the participation as we went along. It was an open discussion and
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reported by the participants as a good way to communicate the outcomes.

II. In your opinion, what were the most positive and less positive aspects of the
meeting?

Most positive:

- The workflow internally in the city between the different departments and with
some end-users have become easier. BINGO as a project has placed the issue
of climate change, urban stormwater and flooding on the political agenda, which
has opened new doors in terms of a higher level of problem understanding from
the political side. This has also resulted in opportunities to make changes that
has been really positive for the city.

- Seeing more than one side to an issue after the common discussion in the CoP
meetings.

- Enabling a more direct communication line by the networking in the CoPs.

Most negative:

It was a general reflection from several that should be clearer throughout the project
and process where the BINGO project has contributed to the cities work. However, it
was also reflected on the benefits were there in more ways than that they saw initially.

[ll. What suggestions do you have for future meetings?

There was a general positive feeling among the participants to the CoP way of working
and it was suggested that it could be continued in future projects.
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Evaluation of Troodos workshop

& BINGO

Ten workshop participants completed the evaluation questionnaires. Individual scores
are given below each question (1: inadequate — 5: very good). The average score is

given in bold next to the question; S = stakeholder

1. Meeting preparation and logistics
Meeting information provided in advance (e.g. dates, venue, agenda)

S01: Very interesting presentations
S03: Very useful and interesting meeting
S06: The government should maintain the check dams

5 | 5 | 5 | 4 | 5 | 3 | 4| 5 | a4 |5 45
Meeting venue (adequacy of the room where the meeting took place)

4 | s | 5 | 5 | 5 | 4| 5 | 5 | a4 | s 7
Materials distributed during the meeting to support the sessions

5 | 4 | 5 | 4 | 5 | 4 | 5 | 5 | 5 |5 7
Comments:

2. Overall assessment of the meeting

Attainment of the objectives of the meeting

s | 4 | 5 | 4 | 5 | 2 | 4 | 5 | 4 | 5 3
Positive and collaborative atmosphere among participants

s | 5 | 5 | 4 | 5 | 3| 5 | 5 | 5 | 5 7
Duration of the meeting (1=totally inadequate; 5=adequate)

s | 5 | 5 | «a] 5 3|5 |5 |5 |5 | *°
Opportunity for individual participation and input in the meeting

4 | 5 | s | s | 5 | 4| s | 5 | 5 | 5 8
Comments:
S03: We gained valuable information from the organizers of the meeting
S05: | enjoyed the meeting

3. Evaluation of the sessions

Clarity of presentations/speakers

4.8
5 | 5 | 5 | 5 | 5 | 4 | 5 | 5 | a4 |5
Discussions (moderation, conclusions reached)
5 | 5 | 5 | 4 | 5 | 4| 5 | 5 | 5 |5 48
Comments:
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II. In your opinion, what were the most positive and less positive aspects of the
meeting?

Most positive:

S08: We learnt a lot and we recognised the need for adaptation to climate change
impacts

S09: It is very positive that local people, i.e., community leaders and farmers are
interested to know and adapt to climate risks and challenges

S10: The biggest achievement of this meeting was that participants were challenged to
think about how to cope with drought risks and evaluate potential adaptation measures.

Most negative:

S06: Astromeritis, Katokopia and Pano Zodia communities should have attended this
meeting because they use water from Serraxis river to irrigate their fields

S09: More stakeholders should have attended such an interesting meeting

[ll. What suggestions do you have for future meetings?
S09: More stakeholders, both local and external, should attend such meetings

S10: It would be good more stakeholders from various backgrounds/disciplines to
attend these meetings

183




Dé.7 Final portfolio of actionable research problems/
challenges exploitation and development
March 2019

Evaluation of Tagus workshop

& BINGO

WSM8a WSM8b WSM15 WSM22 WSM28 WSM48

(N=23) (N=14) (N=21) (N=24) (N=30) (N=17)
Provided information in advance (e.g. date, location, schedule) 3,82 3,93 4,33 4,33 4,23 4,53
Contacts and Welcome 4,64 4,50 4,85 4,71 4,57 4,88
Room layout (adequacy to the meeting) 4,45 4,50 4,35 4,63 4,30 4,59
Materials support provided at the workshop 4,64 4,57 4,55 4,57 4,14 4,41
Achievement of meeting objectives 4,35 4,14 4,20 4,35 4,00 4,29
Collaborative environment between participants 4,78 4,64 4,67 4,78 4,73 4,82
Meeting length (1=completed innadequated; 5=adequate) 4,57 4,46 4,24 4,39 4,03 4,56
Chance to participate and to contribute to the results of the meeting 4,57 4,57 4,43 4,74 4,47 4,53
Relevancy of addressed topics 4,65 4,17 4,52 4,59 4,72 4,47
Clarity of presentations/tasks/facilitators 4,57 4,67 4,48 4,45 4,31 4,41
Richness of debate (moderation, conclusions, co-produced results...) 4,35 4,17 4,52 4,68 4,24 4,41
Relevance and add value to your activit 4,19 3,67 4,00 3,82 4,03 3,94
General evaluation of the meeting 4,57 4,10 4,41 4,54 4,27 4,41

Total
(mean)

4,20
4,69
4,47
4,48

4,22
4,74
4,38
4,55

4,52
4,48
4,40
3,94

4,38
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Collaborative environment between participants

Contacts and Welcome

Chance to participate and to contribute to the results of the meeting
Relevancy of addressed topics

Clarity of presentations/tasks/facilitators

Materials support provided at the workshop

Room layout (adequacy to the meeting)

Richness of debate (moderation, conclusions, co-produced results...)
General evaluation of the meeting

Meeting length (1=completed innadequated; 5=adequate)
Achievement of meeting objectives

Provided information in advance (e.g. date, location, schedule)

Relevance and add value to your activity

BINGO CoP WS Evaluations

2,50

mTotal (mean) MWSM48 (N=17) ®WSM28 (N=30) W WSM22 (N=24) mWSM15 (N=21)

3,00 3,50

B WSM8b (N=14)

4,00 4,50

mWSM8a (N=23)

5,00
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Summary:

» Tagus BINGO CoP was assessed at the end of each workshop interaction
regarding the following topics, using a 5 levels scale (from less to high
satisfaction)

1. Preparation and Logistics
= Provided information in advance (e.g. date, location, schedule)
= Contacts and Welcome
= Room layout (adequacy to the meeting)
= Materials support provided at the workshop
2. Session Dynamics
= Achievement of meeting objectives
= Collaborative environment between participants
= Meeting length (1=completed inadequate; 5=adequate)
= Chance to participate and to contribute to the results of the
meeting
3. Session Outputs
= Relevancy of addressed topics
= Clarity of presentations/tasks/facilitators
= Richness of debate (moderation, conclusions, co-produced
results...)
= Relevance and add value to your activity
4. General Appraisal
= General evaluation of the meeting

» The global and general evaluation of BINGO CoP workshop was very positive

to all the topics under evaluation and consistent all along the different

interactions:

o The most valued assets were the “Collaborative environment between
participants”, “Contacts and Welcome” and the “Chance to participate
and to contribute to the results of the meeting” with very good scores

(above 4,5 in all interactions).

o The “Relevancy of addressed topics” was also a topic that deserved an

overall very good score, with evidence to the first actionable Lab.

o The less relative scored topic was the “Relevance and added value to
your activity” in all interactions, even always with a positive good score,

balancing between 3,67 and 4,19.
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