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deliverable summarises the outcomes of the actionable research conducted between
BINGO researchers and stakeholders. The actionable research labs accommodated in
the M28 workshops enabled researchers and stakeholders to work together in real
time, sharing their different experience and knowledge on the ‘unsolvable’ problems,
identifying, prototyping and testing actionable solutions. A range of complex problems
was addressed across research sites including the ‘wetting’ and ‘drying’ of the edges of
Veluwe, the development of a digital platform for gathering information on urban
drainage systems and water resources and the engagement of public to use it in
Bergen, the security of the domestic water supply in Troodos with the use of
desalinated water, the development of adaptation measures for addressing weather
extremes in Wupper catchment, and the promotion of the hydric resources
management into the political and public agenda in the Tagus site. Opportunities and
constraints for the implementation of the suggested adaptation solutions were identified
across the research sites, while future activities have been already planned for the

finalisation of the implementation plan of the solutions.
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1. INTRODUCTION

It is the ambition of BINGO to test and operationalize a collaborative approach on co-
production of knowledge for addressing complex problems related to climate change
through innovative solutions. A Community of Practice (CoP) has been set up and
facilitated in each research site, according to the context specificities of the sites.
During the first 24 months of the project 19 workshops have been facilitated at the six
research sites corresponding to the first three steps of BINGO’s CoP road-map. These
are the setting of the scene and the establishment of a common understanding of the
water-climate risks, our preparedness and the identification of actionable measures for
addressing some of these risks/problems. During these first three workshops at each
site, BINGO researchers in collaboration with local stakeholders identified

complex/unsolvable problems that require further attention.

Workshops M28 were devoted to “solving the unsolvable” and to accommodate an
actionable research lab. Through these living/social labs, researchers and stakeholders
(water managers, irrigators, policy makers etc.) worked together in real time, sharing
their different knowledge and experiences on the complex (unsolvable) problem,

identifying and prototyping actionable solutions and testing the suggested solutions.

The design of the actionable research labs was based on the Soft Systems
Methodology (SSM) principles (Gasson, 1994; Checkland and Poulter, 2010; Burge
Hughes Walsh, 2015). SSM provides a tool for tackling problematic situations. It's a
tool for investigating systems’ requirements in which participants mutually learn their
way from finding out about the situation, to taking action to improve it (Gasson, 1994;
Checkland and Poulter, 2010). During the 2nd BINGO Progress Annual Meeting (June
2017), the Actionable Research Labs were introduced and practiced. Water
researchers and managers, through a roleplaying exercise became familiar with SSM

principles and processes, i.e., defining, ideating and prototyping of ideas and solutions.

The main purpose of this report is to describe the process of designing actionable
research between researchers and stakeholders and present the ‘unsolvable’ problems
addressed across the research sites as well as potential actionable measures. After
this introductory section, the structure of the report is as follows. Chapter 2 presents

the guidelines for designing actionable research labs. Chapter 3 through Chapter 8
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present the outcomes of the ‘solving the unsolvable’ workshops for each of the Bingo
research sites. Chapter 9 summarises the outcomes of the workshops across research
sites.



2. Guidelines for the design of the actionable research labs

The successful implementation of the “solving the unsolvable” workshops requires the

participation of four stakeholders’ categories:

(a) stakeholders affected by the problematic conditions of the complex issue
(b) policy makers responsible for designing, approving and implementing solutions
(c) stakeholders relevant to the solutions development

(d) experts (including researchers)

Based on the SSM principles and the framework of Stanford Design Thinking (Institute
of Design at Stanford, 2016), the following guidelines and participatory tools for the
design and facilitation of the three actionable research lab exercises were provided to
the BINGO researchers.

2.1. Exploring and defining the problem

During the first exercise participants discussed the initial conditions that are considered
to be problematic. Developing a list of questions of 'why is it a problem’, ‘what causes a
problem’, ‘what are the effects of the problem’, ‘who is involved in the problem’, ‘who
wins and who loses from the problem’, ‘who holds the power etc. could help
participants brainstorming on the context of the problem. Considering that complex
situations cannot be adequately captured by words alone, participants could draw
pictures of the problem (with stick figures, simple drawings, boxes, arrows...) and/or
they could write their perceptions on XL post-it, which could be shared, placed and
connected on an AO sheet (on the table or wall) to obtain a “rich” picture of how and in

what environment the problem situation operates.

2.2. Ideating prototyping and conceptualizing solutions

During the second exercise participants brainstormed solutions that can address the
complex issue. Participants could write solutions on coloured cards or post-it and
directly place them on an AO sheet on the table or wall. During brainstorming, these
multiple ideas and solutions could be transformed into prototyping. Participants could
agree on three voting criteria, i.e., “the rational choice”, “the most

”

unexpected/innovative”, “the most likely to delight” and vote. After the voting, the group

10
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could agree on which solutions and how many (e.g., 1, 2, 3 ...) to move to prototyping.
During the prototyping process, subgroups were created for the selected solutions
discussing the activities and people that are part of each solution. Participants could
write the activities on coloured cards or post-it, place them on an A0 and map the

interactions with arrows, thus creating a conceptual model.

2.3. Testing solutions

The solutions testing could be done as a role play or as a facilitated brainstorming. A
compromise on the solution of the problem should be reached, while participants
needed to negotiate or brainstorm about the feasibility (technical, financial, institutional)
of the prototypes. Stakeholders could commit themselves in experimenting (in a self-
organized pilot) and/or putting in practice (in their own organizations and activities) in
an actionable roadmap the solutions that should be “immediately undertaken” as an

outcome to follow till the end of the project.

11



3. SOLVING THE UNSOLVABLE AT THE VELUWE RESEARCH SITE

3.1. Background

3.1.1.  Organisation of the workshop

The workshop was organised by the Province of Gelderland in Nunspeet, The

Netherlands on 7 November 2017. In total, 15 persons attended the workshop. The

agenda of the workshop is presented in Table 1.

Table 1 Agenda of Veluwe “Solving the Unsolvable” Workshop

Time

Session

10:00
10:30
11:30
11:50
12:30
13:30
14:30
15:30

Welcome and introduction

Vitens Case: Climate change and water supply
Selection of ‘unsolvable problem’

Joint exploration of the ‘unsolvable problen’
Lunch break

Taking actions

Testing actions

Wrap up

3.1.2.  Objectives of the workshop

The objectives of the workshop were:

— to select and explore an ‘unsolvable problen’

— toidentify actions for the different participants for the next 6 months

— to discuss continuation of the CoP within and beyond the BINGO project

3.1.3.  Material distributed to participants

— A large table with potential hazards, risks, measures and stakeholder

involvement at the Veluwe

— A table with the characterization of participants and their role in the workshop

(see Table 2), which allows a better understanding of the “range of end-users”,

and if some group was “overpowering”, and if other(s) were absent.

12
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3.1.4. Role of participants in the workshop

The roles of the participants in the workshop as well as the sectors they represent are

presented in Table 2.

Table 2 Sectors and roles of workshop participants

Number of Role in the
Sector . -
participants workshop
R&I (Public and Private) 3 ®)
Municipal level 0
Supra-Municipal 3 0:S
level
National level
Utilities — Water companies 2 S
Sector Organizations 6 S

*Collection of municipalities

** Stakeholders: S
Organizers: O

3.2. Short summary of workshop including outcomes and results

3.2.1. Project updates

Henk-Jan van Alphen gave a brief update on the status of the BINGO project, particular

the work done at the Veluwe research site.

3.2.2. Vitens Case

Jolijn Engelenburg presented a case which Vitens proposed to discuss with the CoP,
based on the diverging projections for water demand in the Netherlands (which ranges
from -15% to +30%). Three groups where asked to discuss how Vitens can deal with
these diverging projections. The first group was asked to find ways to decrease water
demand in the higher scenario. Additional locations for abstraction of groundwater

should be found at the edges of the Veluwe, in the agricultural areas, not at the center.

The second group advised against additional abstractions, but if it cannot be avoided,
then Kootwijkerbroek is the most appropriate. Each increase in abstraction should be
compensated or combined with demand reduction. The third group suggested
additional abstraction in the center of the Veluwe, because it is well protected.
Abstractions should be compensated by measures that reduce demand or increase

infiltrations.

13



3.2.3.

Unsolvable problem

There are many complex issues at the Veluwe, according to the participants. The case

presented by Vitens is a good example although the scope should be broader than

considering only the drinking water supply, according again to the participants. More

precisely, they identified a number of issues:

First, the difference between the wet and dry seasons at the edges of the
Veluwe is increasing. Some of the stakeholders have already noticed it, for
instance, in the ecological flow of the brooks and streams, in agricultural zones,
in natural zones and private properties. Private land owners report that the land
is either too wet or too dry (depending on the season); the latter is the most
pressing issue. In the agricultural sector, there is the Delta plan Agrarisch
Waterbeheer, which aims to improve the availability of water (quantity and
quality) at the edges of the Veluwe. It is a cooperation between the Land- en
Tuinbouworganisatie (LTO) en Waterschap Vallei en Veluwe. This could be a
potential platform for cooperation with the private land owners. At the edges of
the Veluwe, a number of streams are not in the desired state and need to be
improved. Too little flow has an effect on the water quality. Near Oosterbeek
high levels of nitrate have been reported; this is also an issue for Vitens.
Second, there is a risk of forest fires at the Veluwe high grounds. Policies to
solve this issue are gradually implemented.

Third, the increase in temperature in the Veluwe leads to changes in species
and biodiversity. The recreational sector notes the increasing number of ticks
and the emergence of ‘invasive exotics’ (i.e., species from other ecosystems
migrating to the Veluwe).

Fourth, a relatively new issue is the increasing acidity levels at the Veluwe,

which results in poorer soails.

After some discussion, the participants agreed that both the ‘wetting’ and ‘drying’ (and

in particular the increasing difference in both conditions) of the edges of the Veluwe is

the hardest problem to tackle. This is a complex issue that requires actions from a

broad range of different actors, who also have different (or partial) interests in the case.

The group identified the following actions for each of the participating actors:
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— Bekenstichting: 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 Water Board.
— Staatsbosbeheer: to study the effect of transition to small vegetation or CO2
storage through biomass.
— LTO: to link the BINGO results to the work in the Deltaplan Agrarisch
Waterbeheer
— 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

— Municipalities need to be involved as well.

In the second phase of the workshop, participants focused on a more concrete
example of drying at the edges of the Veluwe, namely, the drying up of the eastern
brooks during the summer. It is not entirely clear why this is happening. It is assumed
that a dry spring and summer cause the brooks to dry up. But the Veluwe groundwater
system is the source for these brooks and it typically responds very slowly to droughts.
It can also be caused by a broadening of the wet profile of the IJssel river that is
currently having its effect on the Veluwe edges. Only when these causes are clear,

solutions to the issue can be identified.

The effects of the dry brooks are both ecosystem and culturally related. Dry streams
have a big impact on the biodiversity of the area and the ecosystem in general, causing
animals and plants to disappear from the area. Also, the brooks are part of the cultural

heritage of the area.

Both causes and effects should be further analysed. The Bekenstichting, the
foundation that promotes the interest of the brooks and streams can organize a
working group to study these issues further and develop scenarios that can be further
explored by the Waterschap Vallei en Veluwe. The problem at the Veluwe is that
responsibilities are separated, without one organization having the ultimate

responsibility, such as in the dune areas in the west of the Netherlands. As such, it is
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difficult in this stage, to identify concrete actions to tackle this issue. However, the
province is identified as the primary risk owner and should take action to maintain an

integral vision on this issue.

The group acknowledges that much of the disparity in (perceived) interests is due to a
lack of knowledge and information about the issue. Therefore, each of the participants
will, in the coming months, inform its members or stakeholders about the issue, based
partially on the results of the BINGO project. Another way of achieving coherence in
approaching this issue is to involve the stakeholders in the formulation of policies and
visions for the future of the Veluwe at both the provincial and the municipal level. The
question is if the province and the municipalities are sufficiently open to such a level of

involvement.

Province, Vitens, Water Board and KWR will make further steps on this issue, involving
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
relevant stakeholders. Everybody is asked to think about other actors that need to be

involved.
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4. SOLVING THE UNSOLVABLE AT BADALONA RS

The main problem concerning urban drainage in Badalona is the management of the
heavy and moderate storm events that could exacerbate in a context of climate
change. These events producing flooding and water deterioration of receiving water
bodies have strong social and economic impacts in terms of people safety, direct and
indirect damages on properties, goods and urban activities. Although this is an
unsolvable problem and its full solution is not possible, the aim of the Badalona
research site in the framework of BINGO project is to provide the most advanced and
innovative tools and methods to mitigate the consequences of climate change in the
field of urban drainage. To achieve this goal the most effective adaptation measures
are being prioritized on the basis on cost benefits and multicriteria analysis and the full
involvement of all the risk owner and main stakeholders managing urban drainage

system in the city. The workshop will take place in January 2018.
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5. SOLVING THE UNSOLVABLE AT BERGEN RS

5.1. Background

5.1.1.  Organisation of the workshop

The workshop was organized by Bergen K and NTNU in Bergen, Norway on 16

November 2017. In total, 17 persons attended the workshop. The agenda of the

workshop is presented in Table 3.

Table 3 Agenda of Bergen “Solving the Unsolvable” Workshop

Time Sessions

12.00-12.15: Welcome and introduction to the workshop
12.15-13.00: Exploring and defining the problem
13.00-13.15: Coffee break

13.15-14.00: Ideating solutions

14.00-14.15: Coffee break

14.15-15.00: Prototyping and conceptualizing the solutions
15.00-15.05: Coffee break

15.05-15.50: Testing solutions

15.50-16.00: Debriefing — conclusions - evaluation

5.1.2. Objectives of the workshop

The municipality in Bergen wishes to mobilize the public to help gather information on

urban drainage systems and water courses. For this, they are developing a digital

platform where people can upload pictures and share information with the municipality.

Having the technical solutions in place, the remaining challenge is to engage the public

to use it. The objectives of this workshop were to address and find a solution to the

question “How to succeed with public involvement?” and to define an implementation

plan for the solution.

5.1.3.  Material distributed to participants

The following material was distributed to workshop’s participants:

- Workshop agenda
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- Background information on previous workshops and current plans for public

involvement

5.1.4. Role of participants in the workshop

The roles of the participants in the workshop as well as the sectors they represent are
presented in Table 4.

Table 4 Sectors and roles of workshop participants

Number of Role in the
Sector L
participants workshop*
Norwegian University of
Science and Technology 2 F; O
R&l (NTNU)
University of Bergen 1 s
(UiB)
Agency for Water and 6 o
Sewerage Works
Agency for Planning and 4 S
Building Services
Department of Climate,
Culture, and Business 1 S
Development
BSBI 1 S
Residents 2 S
*Facilitator: F
Organizer: O

Stakeholder: S

5.2. Short summary of workshop including activities

The workshop was opened by Bergen K and NTNU. An introduction of the workshop
topic and objectives was given along with a summary of previous workshops and

outcomes.

The workshop was divided into several working sessions, some of which were

executed in groups and some in plenary. The main sessions were:

I.  Definition of problem and its causes (group session)
II.  Solutions to the problem (group and plenary sessions)

lll.  Defining an implementation plan for the solution

In the first session, the participants were divided in two groups; participants in each

group brainstormed and discussed the aspects of the problem. Participants were asked

19



to discuss why public involvement is challenging, and find causes to why public

involvement may fail. Further, they were asked to address each cause and to discuss

possible solutions.

All causes and solutions were then assembled in a plenary session. Finally, an

implementation plan, including criteria for success, based on discussed solutions was

formulated.

5.3. Summary of workshop outcomes and results

Table 5 summarizes the outcomes of the problem definition and solutions

brainstorming.

Table 5 Causes of the problem and solutions

Problem: The digital platform for public involvement is not being used

Causes

Proposed solutions

The public does not
know about the
solution

e Promote the solution

e Find the right target groups (various organizations,
associations, media, schools, kindergartens, etc.)

e Communicate through several platforms: email, sms, public
meetings

e Short film / advertisement at movie theatres

The public is not
motivated to share
information

e Emphasize reasons for sharing information / help the
municipality. Both future risks and a positive vision for the city
should be communicated

e Focus on intrinsic motivation: ‘your input can make a
difference’

e Study cultures and identify what motivates each target group

e Municipal ‘garden’ where urban drainage management is
demonstrated (e.g. by raingarden, green roof, information
poster, etc.)

e Provide concrete examples of how the municipality use the
information

e Continuous communication of results (e.g. on Facebook)

e Disseminate outcomes of BINGO as popular science

e Organize competitions where contributions through the digital
platform are rewarded

e Informative stickers on manholes

e Define possible assignments/projects to be addressed by
students in school

e Use the World Water Day to draw attention

The public has a
concern that sharing
information with the
municipality will
result in a personal
responsibility

e Clearly communicate that the aim of gathering information is
mapping the current situation and to increase the
municipalities overall knowledge of watercourses

e Provide concrete examples of how the municipality use the
information

e Protection of anonymity

Social factors (such

e Target senior centers and the ‘senior university’

20



Dé.6 Interim portfolio of actionable research problems/ =
challenges exploitation and development @ BINGO

December 2017

as age, language,
etc.) hinders some
groups from
participating

Provide English versions of the information

Too many request
from the municipality

Focus on target groups
Assemble all information requests from different agencies of
the municipality into one digital solution

The digital solution is
difficult to use

Ask from feedback from a test-group
Ensure an easy-to-remember link to the platform

Low sense of
responsibility

Show good examples to enhance understanding of the
problem and individuals’ role in the ‘bigger picture’

Lack of knowledge

Communicate the problem and what information is seeked,
e.g. through a municipal garden

Discussion about engaging public to use the suggested technical solution

5.3.1. Implementation plan

Table 5 was used as a basis for the last task of the workshop, that is, the definition of

an implementation plan for the suggested solution. The following steps were agreed

upon:

¢ Engage residents:

o Contact and inform target groups (schools, Turlaget, Dugnadsgjengen, etc)

o Develop communication material:
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= Brochure: “What happens to the water?”
= Facebook: set up a page for the project

= Prepare information poster to be placed at Bryggen and/or
Hastenarparken

= Contact local platforms (Bergenseren, Kommunetorget)
= Contact Newton (TV)
o Formulate school projects
o Award contributors with movie tickets
e Events:

o Plan one or two events (e.g. world water day March 22" and/or earlier in

January/February)
¢ Municipal: Inform about the project internally
e Digital
o Create a simpler link
o Get domain ‘vannveier.no’
o Project

o Scoping: revise / refine purposes and goals of the project

5.3.2.  Success criteria

In order to be able to evaluate success, the participants defined the following

measurable goals:

Engage at least three target groups
Get 1000 contributions on the digital platform

Media coverage: at least one external media

w0 N PE

Pop-science promotion of the BINGO-project

5.4. Conclusions and remarks

The objectives of the workshop were reached and the city of Bergen has now a

tangible plan for how to proceed in the work committed to involve public. In order to
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secure the implementation of the plan, it will be further detailed with due dates and

responsible parties.
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6. SOLVING THE UNSOLVABLE AT TROODOS RS

6.1. Background

6.1.1.  Organisation of the workshop

The workshop was organised by CYI and I.A.CO in Nicosia, Cyprus on 23 November
2017. In total, 12 persons attended the workshop. The agenda and the invitation of the
workshop are presented in Table 6.

Table 6 Agenda and invitation of Troodos "Solving the Unsolvable" Workshop

r

Time Session

08:30-09:00 Registration
09:00-09:15 Welcome - Introduction to BINGO project
Elias Giannakis, The Cyprus Institute

09:15-09:30 Domestic water supply in the downstream [ :
communities of Peristerona Watershed

Aris Konstantinou, Astromeritis Community
09:30-09:50 The Vasilikos Conveyor project

Panagiota Xatzigeorgiou, Water Development
Department

09:50-10:30 Exploring and defining the problem
10:30-11:00 Coffee break

11:00-11:50 Ideating solutions

11:50-12:45 Testing solutions

12:45-13:00 Conclusions - Evaluation
13:00-14:00 Light lunch

6.1.2. Objectives of the workshop

The ‘unsolvable’ problem in the Troodos research system, which was discussed during
the workshop was “securing the domestic water supply of rural communities in the
downstream area of Peristerona Watershed under climate change: the role of

desalinated water and groundwater”. The specific objectives of the workshop were:

- To better understand the problem of securing the domestic water supply of
downstream communities of Peristerona Watershed
- To investigate the role of desalinated water as a solution for securing the

domestic water supply of those communities.
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6.1.3.  Material distributed to participants

The following material was distributed to workshop’s participants:
- Workshop agenda

- Project flyers

- Cards, post-it & markers

- Evaluation questionnaires

6.1.4. Role of participants in the workshop

Selected external and local stakeholders were invited to the stakeholder workshop. The
attending external stakeholders were officers of two governmental departments, i.e.,
Water Development Department and Geological Survey Department, and of the Water
Board of Nicosia. Local stakeholders were represented by the community leader of
Astromeritis village. The roles of the organizations that are represented by these
stakeholders are presented below (Table 7). The workshop was held during working
hours in Nicosia, which affected the participation of community leaders. See Annex | for
the full list of participants.

Table 7 Sectors and roles of workshop participants

Number of Role in the
Sector L -
participants workshop
R&I (Public and Private) 4 (Cyl) O, E
— Municipal level 1 A
— National level 4 P, S
Utilities — Water companies 1
Sector Organizations 2 (IACO) 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

Others (specify): O (Facilitators)

6.2. Short summary of workshop including activities

The workshop consisted of three main parts. In the first session of the workshop,
participants were welcomed by Adriana Bruggeman (Cyl). Elias Giannakis (Cyl) gave a
short overview and updates of BINGO activities, supported by a powerpoint
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presentation, and outlined the objectives of the workshop. Aris Konstantinou
(Astromeritis community leader) described the existing domestic water supply
conditions and water usage in the downstream communities of Peristerona Watershed.
Panayiota Hadjigeorgiou (Water Development Department) gave a brief presentation of
the Vasilikos Western Nicosia Conveyor Water Supply Project, which aims to ensure
reliable and continuous potable water supply for the downstream communities of

Peristerona Watershed, through their access to desalinated water supply.

Overview and updates of BINGO activities in Cyprus

In the second session of the workshop, participants discussed the unsolvable problem,
that is, the security of the domestic water supply of downstream communities of
Peristerona Watershed, its causes and impacts, in order to obtain a clear picture of the
problem and its context. Participants identified the key players involved in the problem
(authorities, sectors) and their interactions (e.g., who wins and who loses from the
problem, who holds the power) and discussed how these relationships will be affected
with the introduction of the desalinated water. The main findings of this working group

session were summarized on flipchart sheets.
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In the third session of the workshop, participants brainstormed solutions that can
optimize the option of transferring and using desalinated water. Participants identified
the main actors involved in those solutions and explored their feasibility (technical,
financial, regulatory). The main findings of the discussion were again summarized on

flipchart sheets.

Discussion about the main actors involved in the suggested solution

6.3. Short summary of outcomes and results

6.3.1. Causes and impacts of the problem
Participants identified the following main causes of the problem:

(a) Poor water demand management during the last 50 years

(b) Climate change impacts; reduction of precipitation

(c) Population increase

(d) Changes in lifestyle that require more water consumption per capita

(e) Old water supply distribution networks with high leakages

(f) Uncontrolled urban development; due to the expansion of residential areas, in
some cases domestic water supply is used for irrigation in residential plots, where

buildings have not yet been constructed.
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(g) Lack of state planning for defining the zonation of the area (e.g., agricultural); the
territory of the area has radically changed due to 1974 war.

Participants agreed that the main impacts of the problem are: (a) disruptions in
domestic water supply, and (b) pressure on groundwater bodies.

6.3.2. Key players

The key players in the existing water supply situation are the community councils,
Water Development Department, Public Health Services, Geological Survey
Department, District Administration, and the Auditor General. The community councils
are responsible for managing and providing (selling) water to households. The Water
Development Department, which is the regulatory authority for water resources and
water management, provides technical support to community councils. The Water
Development supplies the Water Boards and some local authorities with bulk water
supply. Water quality checks are performed at least once a month by the Public Health
Services. The Geological Survey Department supports the communities if there is a
need for further groundwater exploitation. The water charges of each community are
checked by the District Administration and are approved by the Water Development
Department. The accounts of community councils are checked annually by the Auditor
General of the Republic of Cyprus.

The Water Board of Nicosia is in charge of domestic water supply and the supply
network in the larger area of Nicosia. They can take over water supply responsibilities

of nearby communities (economies of scale).

6.3.3. Infroducing the solution

Desalinated water as a source for domestic supply was considered an unfeasible
solution by the stakeholders during the M15 BINGO workshop. However, many other
communities in Nicosia district, which are reliant on groundwater resources for
domestic water supply, are experiencing insecure water supplies and deterioration in
water quality. Secondly, water supply for the urban area of Nicosia was not secure
either, because the city depends on a single pipeline for its desalinated water supply.
To improve the security of potable water supply for Nicosia and 28 communities in
western Nicosia district the Water Development Department developed the Vasilikos
Western Nicosia Conveyor Water Supply Project. The project includes a pipeline from
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the Vasilikos desalination plant to the Nicosia service area, pumping stations, storage
reservoirs and local conveyor pipelines. The project is implemented in phases, with the
downstream Peristerona area as the last section, and is expected to be completed in
2021.

6.3.4. Impacts of the solution

e The price of water will increase; today the cost of groundwater abstraction for
Astromeritis community, including its transfer, is 0.30 euro/m®. The Water
Development Department will sell to community councils desalinated water at a
price of 0.82 euro/m?®; households will pay more than 1 euro/m?®.

e The current water losses in the distribution network will become much more
expensive.

e The cost of the improvement of the local water distribution networks will be covered
by both Community Councils and the Water Development Department.

¢ Community councils remain the local water supply authorities; they can select the
source of water (i.e., groundwater vs desalinated water) for domestic use at their
own discretion. Thus, community councils can determine the demand for the
desalinated water since they can also use groundwater from boreholes.

e According to the Water Development Department, previous experience has shown
that communities, which have access to both desalinated water and groundwater
resources, use water more rationally, compared to communities with access to one
source of water.

e According to the Astromeritis community leader, community councils are aware of
the problems with the quantitative and qualitative status of aquifer, and will allocate
boreholes a role as a back-up source. For example, in the past decades in
Astromeritis five boreholes were operating, whereas today only two boreholes
remain feasible to operate.

e Regulatory acts, which explicitly mention that one of the objectives of this project
(i.e., Vasilikos Conveyor) is the protection of aquifer, could further enhance the use
of desalinated water. On the other hand, considering that groundwater is the main
source for irrigation, the provision of desalinated water for domestic supply may

increase abstractions of groundwater for agricultural use.

29



It is expected that local households will be willing to pay the increased price of
desalinated water because it will ensure access to continuous and good quality
water supply.

Concerns were expressed about the financial feasibility of the project since
community councils can still abstract groundwater for domestic water supply, which
is a cheaper option. One solution that can ensure the financial feasibility of the
project could be the imposition of restrictions on borehole drilling and groundwater

extraction.

6.3.5. Opportunities for improving the solution

The Water Board of Nicosia has formally declared its intention of establishing and
operating provincial water supply authorities, which will allow an integrated
management of water supply.

The Union of Communities is against the creation of provincial water supply
authorities, but each community could independently select to join. In general,
communities don’t want to lose the control of domestic water supply because this
would result in an important loss of revenues.

The charges of Water Board of Nicosia are lower than the fees the Water
Development Department charges the communities, according to the Water
Development Department officers.

An important part of the volume of water distributed through the community water
supply network is not recorded by the consumers’ water meters due to water leaks
that are detected in time, damages to the network by third parties and poor position
of water storage tanks. Community cannot manage these problems effectively. In
many cases, community councils are also unable to collect households’ late fees.
The use of treated sewage water for irrigation and green infrastructure can alleviate
the pressures on water resources and increase the water availability for domestic
uses.

The installation of water saving equipment for both domestic water use and
gardens could result in significant water saving

The regular maintenance and repair of the water distribution systems could
substantially minimize leakages and water losses. The very ageing parts of the
water distribution network should be replaced because the corrosive capacity of

desalinated water will damage it.
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e Awareness campaigns including lectures in schools, seminars and distribution of
informative leaflets could educate local society and youth on climate change and
water resources challenges and the importance of water conservation.

e The environmental cost associated with greenhouse gas emissions for the
production of desalinated water has been incorporated in the bulk price of water
(0.05 out of 0.82 euro/m3).

e Further research could be conducted on the implementation of the above issues
and opportunities and on the effect of the increase in water prices on water

management and water use.

6.4. Conclusions

Two main factors were considered in the economic feasibility of the discussed solution:

e The large social benefit for households, which will have continuous access to
good quality water (i.e., ensure water supply irrespective of climatic conditions)

e The ratio of 60% desalinated water and 40% treated water from dams

All participants agreed that the net outcome of the discussed solution 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. The
financial cost of the solution is high. However, the social benefits of the option

counteract this investment.
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7. SOLVING THE UNSOLVABLE AT WUPPERVERBAND (Wupper
Association (WA)) RS

7.1. Background

7.1.1.  Organisation of the workshop

The workshop was organised by IWW, Wupperverband and INTERSUS in Wuppertal,
Germany on 10 November 2017. In total, 30 persons attended the workshop. The

agenda and the invitation of the workshop are presented in Table 8.

Table 8 Agenda and invitation of Wupperverband “Solving the Unsolvable” Workshop

Time Session

09:00-09:15 Registration

09:15-10:00 Welcome - Introduction to
BINGO project

B e

© g Amm WOTAGEE e —
LR

-
B e vt v b e e Py

10:00-11:15 Climate change in the Wuppertal - St e e 1 A 843 g e g
catchment area - adaptation o T D o S v ey e
options to climate change risks e B e e
and their assessment gty =
11:15-11:30  Coffee break g
11:30-12.30  Summary and final discussion v o
Owmainn e
c e —ww D . T A .
R L T - B V= .- -
1000 huneh (e

13:00 End of workshop

7.1.2.  Objectives of the workshop

The ‘unsolvable’ problem in the Wupperverband research system, which was
discussed during the workshop was “weather extremes in the Wupper catchment area:
risks and concrete adaptation measures — preparation of two case studies”. The

specific objectives of the workshop were:

- Discussion on the first case study proposal "Too much water - flooding due to

heavy rain"
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- Discussion on the second case study proposal "Not enough water - ensuring
security of supply"
- Finding interested stakeholders for in-depth work on case study proposals

7.1.3.  Material distributed to participants
The following material was distributed to workshop’s participants:

- Program flyer / workshop agenda
- Invitation letter with objectives of workshop

- Evaluation questionnaires

7.1.4. Role of participants in the workshop

The roles of participants and the sectors they represent are presented in the Table 9.

See Annex | for the full list of participants.

Table 9 Sectors and roles of workshop participants

Number of Role in the
Sector . =
participants workshop
R&I (Public and Private) 6 O, E
Municipal level 2 A P
Supra-Municipal level’ 4 A
National level
Utilities — Water companies 14 A, S
Sector Organizations 4 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
Others/specify: O (Facilitators)

7.2. Summary of workshop outcomes and results

7.2.1.  Protocol of the agenda

BINGO-overview and status of work

After a brief welcome and introduction of the participants, the BINGO project was
briefly introduced by Juliane Koti. Following this, Marc Scheibel presented the status of

work from work packages 2 and 3. In particular, the experiences gained in dealing with
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the data from the weather models and the first results of the measurement campaign
were discussed. In summary, it can be stated that the use of regional climate models is
particularly suitable for statistical evaluations, such as long-term behavior and trends.
Concrete situations can be derived from this as possible scenarios to which one should
be prepared. The introduced measuring campaign proves to be technically stable
(good for the operational business) and already shows good, usable results.

In the first two BINGO workshops in 2016, the risks, challenges and potential for
conflict due to weather extremes in the Wuppertal catchment area were discussed. In
May 2017, the third workshop focused on possible adaptation measures and focal
points of investigation in the Wuppertal catchment area. Based on this, the aim of the
fourth workshop was to discuss two concrete case studies, which can be further
elaborated in 2018. Therefore, following the presentation of the work status from work
packages 2 and 3, Marc Scheibel introduced the subject of two case study proposals in

the Wuppertal catchment area.

Overview and updates of BINGO activities in Wupper

The first case study entitled "Too much water - floods by heavy rain" should deal with
the city of Wuppertal. One risk is the increasing soil sealing, which is a problem not
only for Wuppertal also for the whole North Rhine-Westphalia. In addition, there are
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problematic factors such as rising heat periods, urban densification and the resulting
socio-economic damage potential caused by urban flooding, as well as an increasing
concentration of precipitation (to put it simply: "Continuous rainfall becomes a
concerted heavy rainfall and greater periods of drought"). For a case study in the city of
Wuppertal, there are several advantages:

e necessary data are already existing
e many types of measures conceivable are already in discussion or in the HWRM
e ongoing investigation in a suitable context (mutual synergies)

e good transferability for other regions

The second case study entitled "Not enough water - Ensure security of supply!” should
refer to the situation at the Great Dhiinn Dam. Factors which justify the problem are
e.g. changes in precipitation distribution, increasing water demand with increasing heat

and dry periods and (increased) demands on aquatic ecology.

The benefits of choosing this case study on "Not enough water" are:

¢ already very good data set and experience (experienced situations)
e some measures already considered and in the discussion
e ongoing investigation in the appropriate context (interest and mutual synergies)

e good transferability for other regions

35



Discussion about the two case study proposals in the Wuppertal catchment area

Climate change in the Wuppertal area - adaptation options to climate change risks and

their assessment

Discussion on the first case study "Too much water - flooding due to heavy rain"

In the discussion of the first case study "Too much water - flooding caused by heavy
rain" in the city of Wuppertal, in addition to the drivers already identified by Marc
Scheibel - increasing sealing, increasing heat stress, urban densification and
increasing concentration of precipitation - further factors were identified, such as the
resulting damage: the individual behavior of those affected, population development,
urban land use planning (which may influence the emergence of heavy rainfall events
through regulations such as green roofs), as well as the general economic situation, as
municipalities would be more likely to develop land to generate revenue due to

economic constraints to generate.

Options for action or adaptation included the use of green and other public areas as
retention areas and emergency waterways, the acquisition of suitable land by the
municipalities, the targeted promotion of such measures by the federal and state

governments, and the education of those affected.

Stakeholders involved are politicians (including specialist committees), land-use
planning and all participating ministries (which would require significant contributions),
citizens and funding agencies. It was made clear that land-use planning alone cannot
fulfill this role (input from and coordination with other ministries is necessary, e.g. urban
planning and development) and that this is a cross-cutting task. The coordinating office
for climate protection of the city of Wuppertal is an important contact for BINGO
(project "Best Climate" and from 2018 in-house teams on the topics heavy rain and
heat islands). Assessment criteria used to allow decisions on options were: potential
damage and frequency (with annuality sometimes seen as less meaningful for heavy
rainfall events); besides purely economic categories, human health is also necessary
(analogous to the HWRM-RL); the question of whether land must be purchased; and

side effects / secondary effects on quality of life (and thus acceptance).
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Data availability in Wuppertal is basically good to very good (presentation by Marc
Scheibel). Another source of concern could be the impact analysis on heat islands
(Wuppertal City Climate Protection Coordination Office). As a requirement for the
results of the analysis, the participants needed transparency of the results and open,
understandable and clear communication. It was also noted that it was currently

unclear whether annual events for heavy rain should be communicated.

Implementation hurdles for implementing measures against heavy rainfall are: unclear
responsibilities for "wild" surface runoff (e.g. via roads), the prevailing opinion in road /
traffic planning that water "does not belong on the roads", the discrepancy between
concern and decision-making responsibility, the difficulty of realizing the necessary
citizen participation (many critical questions on land valuation and insurance exist
here), as well as the relatively unconcrete, "soft" pressure to act (because of future and
abstract problem). The time horizon for comprehensive implementation of measures
and implementation of "full" risk management is medium to long term (20-30 years).
Uncertainties should be clearly stated in communication, since heavy rain forecasts

concern always probabilities.

Discussion on the second case study "Not enough water - ensuring security of supply"

The Discussion on the second case study "Not enough water - ensuring security of
supply" (Great Dhiinn dam) Marc Scheibel identified various drivers: increasing sealing,
changes in precipitation distribution, increasing water demand with increasing heat and

dry periods and (increased) demands on aquatic ecology.

Options for action or adaptation were a reduction in line losses (in particular in the
distribution network, municipal utilities), efficiency measures, the merger of the water
associations into a single network, a new plan approval (e.g. for minimum outflows
from the dam) and the reduction of evaporation from the water surface of the dam. In
addition, the water savings on the customer side was addressed as an option.
However, it was stated in detail that lower water charges (to consumers) are in

principle not possible; the resistance would be too great.

37



The district government as an important licensor was seen as an involved player. As an
evaluation criterion to allow decisions about options, the possible loss of image in the
event of changing / deteriorating water quality was mentioned. Data availability on the
topic is basically good to very good for the Dhiinn dam (presentation by Marc
Scheibel). In addition, there are already several feasibility studies. For possible
networking of the water associations. As a requirement for the results of the analysis, it
was important for the participants that both conflicts of use and prioritization are
presented, as well as the costs and benefits of possible networking / interconnection of
the water boards. In any case, the results should be developed in cooperation with the
operators / suppliers (in particular those present: Water supply association Rhein-

Wupper, Wupperverband and WSW Energie & Wasser AG).

Implementation hurdles for implementing measures were seen as existing institutional
structures, the duration of changes in these structures (also with regard to planning
findings) and the desire of each individual association to remain independent; the
difficulty in communicating supply bottlenecks in the region (and consequently low
acceptance of the problem) and the differences in the treatment of surface water and

groundwater (in case of a change to temporary supply of groundwater).

7.2.2. Outlook and future workshops

For the further elaboration of the two discussed case studies in the fourth stakeholder
workshop, the project team will prepare a 2-page working document for each case,
based on the results of this workshop. These two documents are expected to be
distributed in January 2018 to the workshop participants via email. These documents
shall be the background for two additional workshops with smaller groups. One
workshop will focus on case study 1 "Too much water - flooding caused by heavy
rainfall (Wuppertal region)" and the other on case study 2 "Not enough water- ensuring

security of supply (Great Dhinn dam area").

In summary, the planning of the future work and the outlook can be structured as

follows:

e Nov 2017: Contact of case study partners by IWW
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e Jan 2018: Preparation of a two-page case study document (working paper) by
IWW and coordination with interested case study partners (objectives, criteria,
methodology, data)

e 1st Quarter 2018: Appointment and realization of two case study workshops in
small groups

e Oct 2018: First evaluation of the results as well as discussion of the results in
the fifth official BINGO M40 workshop in a big round.
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8. SOLVING THE UNSOLVABLE AT TAGUS RS

8.1. Background

8.1.1.  Organisation of the workshop

The workshop was organised by LNEC in Lisbon, Portugal on 16 November 2017. In
total, 33 participants attended the workshop. The agenda of the workshop as well as
the invitation are presented in Table 10.

Table 10 Agenda and invitation of the Tagus “Solving the Unsolvable” Workshop

Time Session —
. BINGO
09.00h — Welcome & Housekeeping e e
09.40h — “‘BINGO Share Moment” on
interim activities
10.00h - Tagus Research Actionable Enﬁwﬁsﬁ‘oﬁi‘i‘m'?& !5,3625505, e
Living Lab Challenges S T ek o i e s o S ek hies aECEa
mbm;v 'f» :«Lu,nsm - Actionable Lab — Resolver o Iresol fejo, organizado pelo LNEC, EPAL,
10.30h — Exploring the Problem s it o 10 LIEG o st 5, 6 e pornir e 2417, s 900 500 505
:mmw-;lg:m 3:;:0" :u:ﬂ ’:fs"x !I;lvmn:::onz:f: nda Politica e Piiblica (ao niveis institucional, da
e
11.15h — To do’s — Exploring actionable e
10.30h - Explorago do Problema
roadmaps e
12.00h — Designing a Roadmap for e Bable gt b i
Another Agenda in Bacia do e e
. across Europe: Portuga, Spain, Cyprus, Genmany, te Nethertands and Norway.
Tejo YWER - BmIWW @ BNTNU ¢
12.45h — WS Evaluation, Tools
Assessment and Next Steps
13.00h — Farewell Lunch

8.1.2. Objectives of the workshop
The objectives of the workshop were:

- To share BINGO results so far

- To explore “How to push the topic Hydric Resources Management into the
Political and Public Agenda?” (# institutional; #communication, # citizenship, #
schools....)
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8.1.3.

Material distributed to participants

& BINGO

The following material was distributed to workshop’s participants:

— BINGO stickers & cards for individual identification

— General program

- WS#M22 Adaptive Measures co-productions

— Individual Permission form for data sharing

— Individual evaluation form

— Tools Evaluation Form

8.1.4.

Role of participants in the workshop

The types of the organizations represented in the workshop are portrayed in Table 11,

while the roles of participants in the workshop sent are presented in Table 12. See

Annex | for the full list of participants.

Table 11 Characterization of participants (types of organizations)

Policy bodies
National Regional Local
DGADR - Agriculture and | DRAP LVT — Agriculture & | CIMLT — Leziria do Tagus
Regional Development | Fishing Regional Department | Inter-Municipal Community

National Board

IPMA — Portuguese Institute
for Sea and Atmosphere

ERSAR — Water Regulator

ARH Tejo - APA -
Environment Portuguese
Agency / Administration of
the Tagus River Basin and
West

Associations

ABL — Loures Beneficiaries and Irrigation Association
CAP — Portuguese Farmers Confederation
ABLGVFX - Leziria Grande and Vila Franca de Xira

Beneficiaries Association

Water Utility

EPAL — Lisbon Water Supply Utility
Aguas Ribatejo — Ribatejo Water Supply Utility
Aguas Santarém — Santarém Water Supply Utility

Research institutes

LNEC - National Laboratory of Civil Engineering
SPI| — Portuguese Society for Innovation

Table 12 Sectors and roles of workshop participants

Number of Role in the workshop”
Sector o
participants
R&I (Public and Private) 15 E F
— Regional / Municipal 4 AP S, E
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level

— National level 5 A P;S E
Utilities — Water companies 5 A 'S E
Sector Organizations 4 A S E

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

8.2. Short summary of workshop including activities

8.2.1. Welcome and Housekeeping

Participants were welcomed, as usual, by BINGO team and invited to have a coffee
while socializing with each other. Five Working Tables were previously prepared to
accommodate 5 main actors’ perspectives: #1 farmers, #2 politicians; #3 decision
makers; #4 regulators and #5 citizens. Participants were invited to pick randomly a
card corresponding to each actor perspective and to sit at the corresponding table. The
facilitator ensured that all participants were familiar with the WSM28 role in the BINGO
WS’ roadmap and with the participation ethic code. The working day agenda was

shared and participants were briefed on the planned interactions and exercises.

8.2.2. BINGO Mulheim Moments

A brief presentation of BINGO Mulheim Annual Meeting moments was introduced and
shared by DGADR (Bingo member), from the point of view of a stakeholder participant,
focusing on the dynamics of the project and presentations’ outputs.

8.2.3. BINGO Share Moment

Then BINGO LNEC team (Teresa Viseu, Manuel Oliveira and André Fortunato) briefed

participants about BINGO ongoing activities and results regarding climate predictions.
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As in former meetings, this presentation initiated a fruitful debate among all participants

regarding the provided information.

8.2.4. Tagus Research Actionable Living Lab Challenges

The facilitator briefed the participants on the theme to explore in the Actionable Lab
(“How to push the topic Hydric Resources Management into the Political and Public Agenda?”
(taking into perspective dimensions such as: institutional; communication, citizenship, schools
curricula....) and helped participants to remember previous co-productions and

developed rationale in former WS.

The dynamics of the Actionable Lab were also explained in detail, as participants were
expected to co-produce two actionable roadmaps for addressing the topics under

discussion: Roadmap #1 for a general Agenda and Roadmap #2 for an actionable and

immediate Agenda in the Tagus Site.

WSS5_M2E Solving Ihe insohvabie ... (na Baca 00
(Actionatie Lab) LNEC, O rman 2017

Fal” o
WS25_MZ3 Sohing the insaivatie . (na Backa SO e
\ (AcBonableLab) LAEC 5 mae 2617

Actionable Lab wiaw i

4 Grandes Objetivos (corda) w22

¥ Mo vtrews & Aveid condicts in water m
ouessibiiiy for the differest users

¥ AN (oseqeences 008 damages to m
activivies n urbas aed rwral areas

« Adapmwe reslbence and ramformation
STWErds PEAILIETEN MANAQe MRt 7 inges

8.2.5. Exploring the Problem: Roleplaying

In order to explore the problem, each Working Table was invited to adopt its actor
perspective (#1 farmers, #2 politicians; #3 decision makers; #4 regulators and #5
citizens) and to figure out and prepare a roleplaying on “What would it mean to ...
(each actor perspective) ... to have the Hydric Resources Management into the
Political and Public Agenda?”.
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WS#5_M28 Solving the insolvable... (na Bacia do T§
(Actionable Lab) LNEC, 3 maio 2017

“S sapatos” para inspirar

AGRICULTORES POLITICOS

0O que SEriad [ns parspactiva de cada um dos “sapatos”| TEF @ questéo da
gestdo dos recursos hidricos na Agenda Politica e Publica?

o Tips:
Duracdo e

} Imaginam uma situacioe

45’

a
b}
C.

Participants of each Working Table shared their outcomes through a short performance
and a Quick Scan of co-productions was settled around the main dimensions to be

addressed in roadmaps.

8.2.6. To do’s —exploring actionable roadmaps

Inspired by previous exercises and previous co-productions, participants in each
Working Table were invited to develop an actionable roadmap following a teasing
exercise: “What needs to be done in order to effectively put the Hydric Resources
Management into ... the Political and Public Agenda?”.
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W5#5 M28 Solving the insolvable ... (na Bacia do
{Actionable Lab) LMEC, 3 maio 2017

... To do’s! (explorar Roadmaps)

Roteiro #1 ... no Geral Roteiro #2 ... na Bacia do Tejo

Festin Sos reourses hidricos na
Agenda Poirtia = Publia®

Participants in each Working Table developed a specific roadmap: (i) Citizens: General
Public Agenda; (ii) Decision Makers: Tagus Site Public Agenda; (iii) Regulators:
General Political Agenda; (iv) Farmers: Tagus Site Political Agenda; and (v) Politicians:

Both Agendas’ integration (transversal).
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8.2.7. Designing a Roadmap for Another Agenda

A global Agenda was drafted based on each Working Table contributions and a global
discussion and debriefing was developed around common issues and immediate

feasible initiatives. Participants also agreed to meet again in early 2018 to continue

further on monitoring and developing the Roadmaps.

8.2.8. WSM28 Evaluation, Tools Assessment and Next Steps

At the end of the morning working session, participants were invited to review the
CoP’s Tools used during the five workshops and to contribute to their evaluation
(Annex IlIl). Also, participants fulfilled the individual WSM28 evaluation form and were
invited to follow BINGO activities and outcomes in the Basecamp Platform. Participants

continued on networking interactions during the lunch.
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8.3. Short summary of outcomes and results

8.3.1. The Problem

“How to push the topic Hydric Resources Management into the Political and Public
Agenda?” (taking into account perspective dimensions such as: institutional,

communication, citizenship, schools curricula...)

8.3.2. Exploring the Problem

“What would it mean to... (each actor perspective) ... have the Hydric Resources

Management into the Political and Public Agenda?”

e Fair dialogue, transparency and clear criteria when dealing
with public administration

e Projects valued and approved according to water efficient
-, -~ use criteria

- e Farmers optimize available water management in their
= 'ﬂ daily activities
ol :.':
( e Research is oriented to farmers’ concerns and challenges
AGRICULTORES
e A Government Task Force around Water concerns
involving different Ministers is settled and the President of
Republic pays a special attention and dedication to the
theme
e Investments on new equipment and reconverted/new
H irrigation solutions are assumed and implemented
\M;‘ e Legislation is no more a difficult barrier to act
¢ . . . . .
ﬂ 1 \' e There is enough and reliable information available to
)/ = everyone
! e Spread technical skills are available and supporting both
| decisions and good practices

FOLITICOS e Diplomatic Affairs with Spain regarding integrated Water

management are a relevant deal and plays a relevant role
in the Government Task Force

e Critical barriers in order to enhance good and enlarged
collaborative governance are identified and solved
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e Good alignment between different decision levels

e Enough and reliable information is shared and available to
all actors, thus helping joint decisions

e Enough and trained Human Resources participate also

o actively in data collection and a real time monitoring
L system is a true tool

e Decisions are more focused on structural strategic plans
than on emergency ones

o

"
l ' e There are no financial constraints impeding structural
RES

investments
BECISO e There is a reduction of water use conflicts due to better
and controlled licenses

e Companies decide to invest on public awareness around
“water issues” (less water consumption) through a
company costumers “open doors” policy and an early age
school program support (“the water long path till my tap”)

o Legislation is still a difficult barrier to act, but misguided
and confusing interpretations are clarified and reframed in
* order to enable efficient activities for the sector

- e There are investments on better and effective monitoring
1 L and control tools and means (human resources)
e General Investments on facilities support a reduction on
water stress and use conflicts

REGLILADCORES

o Still confused about what real means “water stress”, about
what people should do to face it, and about what to expect
from public administration examples

e Tired from “words and words” that common people don’t
understand

e Lessons from ancients and grand-children (learned at the
school!) inspired individual actions to take care and to
save water

CIDADAOS o ... “if not us, what would happen, when...?” (citizens feel
that nobody else does significant things to care about
natural resources

The main identified relevant topics and challenges to address were the following:

¢ Data & Information — complementing tacit and technical knowledge to enhance
awareness, to deepen perceptions on what can make the difference and to
enlarged implication

¢ Regulation & Social Rules — enabling better understanding, actions and control

e Structural Investments in facilities & human resources — supporting structural

approaches instead of “reactive” and “emergency” ones
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8.3.3.

Communication — exploring social networks and traditional “coffee corners”
settings and innovating through “experimental” and “face-to-face” learning

moments

To do’s — exploring actionable Roadmaps

The following Roadmaps have been designed:

For a General Political Agenda:

1. To propose a regular Government Ministers Council dedicated to water issues

2.
3.

7.

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

... To invite the President of Republic to participate in a BINGO Workshop!

For a Political Agenda in Tagus Site

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

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

To promote a discussion in the region around the social and economic values of
water

To discuss the irrigation qualification and possible investments in water storage

capacity
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5. To map possible Mini-Hydric solutions implementation

For a General Public Agenda

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

8.3.4.

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
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!”

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, ...)

Additional Comments

This workshop profits a lot from former co-productions and already installed

interactions between participants, but also occurred in a particular moment in Portugal
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and Leziria do Tejo where the population still griefs and debates the heavy impacts of
big fires during late Summer. Also a “severe drought” situation was announced by
public authorities and emergency initiatives were marking a public debate and daily
concerns. Therefore, the question adopted for this actionable lab, the BINGO so far
moment, the debate and the co-productions resulted in an increased engagement and
interest from participants. The focus in the real question and concrete actions in a high
collaborative and creative environment was also very valued and stimulated to be
continued. At the end of this Workshop it was decided that besides this report, an
executive summary (in Portuguese language) should be produced with the main CoP
co-productions and with the first roadmap designs in order to support high-level
contacts/meetings with decision makers and politicians. It was also suggested that
some of the ideas of the Roadmap for the Tagus Site should be developed and

implemented engaging local stakeholders, even as an experimental model.

51



9. CONCLUSIONS

An interim portfolio of actionable research problems was developed in the Deliverable
6.6. The actionable research labs accommodated in the workshops across BINGO
research sites enabled researchers and non-researchers to work together in real time
and address ‘unsolvable’ problems, already identified in previous workshops that

require further attention and actions.

In Veluwe, the participants agreed that the ‘wetting’ and ‘drying’, and in particular the
increasing difference in both conditions of the edges of Veluwe, is the hardest problem
to tackle. The problem requires specific actions from a broad range of different actors
such as the provision of data on the status brooks and streams, water balance
analyses and the study of the impact of CO2 storage through biomass. In Bergen, the
main objective was to mobilize citizens to provide information on urban drainage
systems and water resources through a digital platform that is currently developed. The
‘unsolvable’ problem in the Troodos research system was to investigate the role of
desalinated water as an adaptation option for securing the domestic water supply of the
rural communities in the downstream area of Peristerona Watershed. Participants
agreed that the net outcome of using desalinated water is positive for the communities
and inhabitants of Nicosia. Two complex problems were investigated in the
Wupperverband research system related to weather extremes impacts, namely, “too
much water - flooding caused by heavy rainfall” in the Wuppertal region and “not
enough water - ensuring security of supply” in the Great Dhiinn dam area. This resulted
in several actionable adaptation options such as the use of green and other public
areas as retention areas, the merger of the water associations into a single network,
the reduction of evaporation from the water surface of the dam and educational
activities. The inclusion of the hydric resources management into the political and
public agenda was the ‘unsolvable’ problem addressed in the Tagus research site. To
effectively include the hydric resources management in the political and public agenda
participants took into account perspective dimensions (e.g., institutional,
communication and citizenship) and designed four roadmaps: a general political
agenda, a political agenda for Tagus, a general public agenda and a public agenda for

Tagus.
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In all workshops, specific opportunities and barriers for the implementation of the
suggested solutions as well as key actors to promote these solutions were identified.
Future activities and workshops have been already planned for the finalisation of the

implementation plan of the tested solutions.
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ANNEX | = LIST OF WORKSHOPS PARTICIPANTS

List of Veluwe workshop participants

No | First name, surname Organization

1 |Cees Collé Provincie Gelderland
2 | Emmy Bergsma KWR Water

3 | Erik Klein Lebbink Staatsbosbeheer

4 | Flip Witte KWR Water

5 | Henk-Jan van Alphen KWR Water

6 | Jolijn van Engelenburg Vitens

7 | Marcel Vossestein

8 | Rino Jans Bosgroepen

9 | Sjoerd Rijpkema Vitens

10 | Suzanne Buil Provincie Gelderland

11 | Teun Spek Provincie Gelderland

12 | Wim Zeeman Stichting sprengen en beken
13 | René Holdert Gelders Particulier Grondbezit
14 | Wietse Bruggink Provincie Gelderland

& BINGO
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List of Bergen workshop participants

No | First name, surname Organization

1 | Marit Aase Agency for Water and Sewerage Works

2 | Monica Jackson University of Bergen

3 | Frode Krydsby Agency for Planning and Building Services

4 | Jan Ove Strand Agency for Planning and Building Services

5 | Rolf William Rasmussen Resident

6 | Helge Hellevik Resident

7 | Erle Kristvik Norwegian University of Science and
Technology

8 | Tone Muthanna Norwegian University of Science and
Technology

9 | Torstein Dalen Agency for Water and Sewerage Works

10 | Per Vikse Department of Climate, Culture, and Business
Development

11 | Svein Petter Kveim Agency for Planning and Building Services

12 | Beate Hggh Agency for Water and Sewerage Works

13 | Gunn Breisnes Agency for Water and Sewerage Works

14 | Ingunn Renolen Agency for Planning and Building Services

15 | Mary @kland BSBI

16 | Nazia Zia Agency for Water and Sewerage Works

17 | Magnar Sekse Agency for Water and Sewerage Works
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List of Troodos workshop participants

& BINGO

No Mr./Ms First name, surname Stakeholder characterization: Affiliation &
Institution

1 Ms Adriana Bruggeman Researcher; The Cyprus Institute

2 Ms Agathi Hadjipanteli Executive engineer; Water Development
Department

3 Mr. Ayis lacovides Consultant; IACO Ltd

4 Mr. Aris Konstantinou Community Leader; Astromeritis Village

5 Mr. Elias Giannakis Researcher; The Cyprus Institute

6 Mr. George Demetriou Technical Manager; Water Board of Nicosia

7 Mr. George Zittis Researcher; The Cyprus Institute

8 Mr. Marios Mouskountis Consultant; IACO Ltd

9 Mr. Ntinos Poullis Executive engineer; Water Development
Department

10 Ms Panayiota Hadjigeorgiou Executive engineer; Water Development
Department

11 Mr. Christos Christofi Hydrogeologist; Geological Survey
Department

12 Mr. Christos Zoumides Researcher; The Cyprus Institute
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List of Wupperverband workshop participants

No. Institution Vorname Nachname Unterschrift
1 |Bezirksregierung Kolin Madeleine Berkemeier (9’5“-*(""’“"
2 | Stadt Wuppertal Ute Blicker 4,1 ( i (495
/ 7 A -
3 |InterSus Stefan Gorlitz / g/;\
A]
4 Rheinisch-Westfalisches Institut fir Biedivecns Hein [
Wasserforschung GmbH (IWW) J
- -
5 | Wupperverband Daniel Heinenberg ‘1‘,‘_ M
6 | WSW Energie & Wasser AG Markus Klemann m
7 | Wupperverband Torsten Klingenhoff
n
8 | Technische Betrieb Solingen (TBS) Tycho Kopperschmidt %J])M/
Rheinisch-Westfalisch f PR
einisch-Westfalisches Institut fir : : ,,// 2
2 Wasserforschung GmbH (IWW) dulisne Katl \/J LM/”
10 |Bergisches Energiekompetenzzentrum Lara Lehnstaedt 4// é(z/@ﬂaﬁg—
11 | Wupperverband Alexander Locke ’éé_
12 | Wupperverband Paula Lorza E«/\x gJAu(d’,’( (r
13 | Wupperverband Thorsten Luckner //Q/
v
& 7 )
14 |Bezirksregierung Disseldorf Bruno Meyer %
7
Technischen Betriebe der Stadt Leverkusen ; 5 /
15 Simone Moller \
(TBL)
16 |Bergisches Energiekompetenzzentrum Simon Moéser \ﬂ /f/‘
2/ lg”
7
Landesamt fur Natur, Umwelt und v
17 | Verbraucherschutz Nordrhein-Westfalen Nicole Miiller N n MJ
(LANUV) "
3 \ \
18 |Wupperverband Peter Nieland !L(@M
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No. Institution Vorname Nachname Unterschrift
e e
‘\\ a \ S
19 |Verbraucherzentrale NRW e.V. Fatma Oksiiz \ 1 é j{ ((
. A\
20 | Bezirksregierung Koln Lars Plewa (9:6 e
21 |Stadt Remscheid Marc Riehmer
22 | Wupperverband Marc Scheibel //Z(/“
Rheinisch-Westfalisches Institut fir
- Wasserforschung GmbH (IWW) Clemems apehl [ " L)M
24 | Stadt Wuppertal Susanne Varnhorst il
25 | Kommunal Agentur NRW GmbH Stefan Vocklinghaus (/ & (7}
/
26 | Wasserversorgungsverband Rhein-Wupper Glnter Wasserfuhr

LT WSW E\A‘U’\f{& % \,\)QMfz/é&

st

At

Mit meiner Unterschrift erkldre ich mich damit einverstanden, dass Fotos, die
wahrend der heutigen Veranstaltung gemacht werden, fiir Zwecke der
Veranstaltungsberichterstattung und allgemeinen Offentlichkeitsarbeit in
verschiedenen Medien veroffentlicht werden.

?—m‘}f Lopnd | %ﬂ%

Zﬁ oD thiar ¢ lmwdt kfm@@ é‘iomo\ | /(Q{;@@L

i
(LT uwh \’JFJ

, £
S0 U3 W'l 3

pelud

Aehif

A B
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List of Tagus workshop participants

Name

Organization

5th Tagus WS
16th of Nov 2017

Sdnia Pinto

Aguas de Santarém

Paulo Machado

Aguas de Santarém

Inés Matos

Aguas do Ribatejo

José Gervdsio

Aguas do Ribatejo

Isabel Maria Guilherme

ARH/Tejo - APA

X

X

X

X
Helena Alves ARH/Tejo - APA X
Catarina Madaleno ABLGVFX X
Pedro Vaz ABLGVFX X
Jodo Alves Moreira ABL X
Alexandra Brito CAP X
Natasha Oliveira CIMLT X
Alberto Freitas DGADR X
Claudia Brandao DGADR X
Vasco Costa DRAP_LVT X
Basilio Martins EPAL X
Margarida Monte ERSAR X
Paula Freixial ERSAR X
Vanda Pires IPMA X
Ana Estela Barbosa LNEC X
André Fortunato LNEC X
Elsa Alves LNEC X
Fernanda Rocha LNEC X
Jodo Craveiro LNEC X
Manuel Oliveira LNEC X
Maria Jodo Freitas LNEC X
Maria José Henriques LNEC X
Paula Freire LNEC X
Rafaela Matos LNEC X
Sheila Holz LNEC X
Silvia Amaral LNEC X
Solange Mendes LNEC X
Teresa Viseu LNEC X
Rita Andrade SPI X
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ANNEX Il - WORKSHOPS PRESENTATIONS

Veluwe workshop presentations

BINGO

a better future under
CLIMATE CHANGE

The INCO proect hes receved funcng Mrom the Gurcpest Umons Morson 2320
B OVELDN rIETITE e he Srat Agreement nurher 84T

UPDATE M28

Veluwe, The Netherlands

Henk-Jan van Alphen

"""""""" “BINGO Veluwe Workshop W28 -

Nunspeet

A d

\ \\ [N
./ .\ a Mihlheim Meeting
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|\ .
_, )\ Hydrogeological setting

\ N .
BN\ [Hydro_geological setting

Viluwe Isohypsen jaron S0 in cm NAP
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\ ™

\, N
"Water balance Veluwe

P

Veluwe surfacearea 125000 ha
Rain 830 mm/j — 1037 Mm?3/j

brooks and streams
40 mm-50 Mm?*

groundwater extractioqs
private

24 mm-30 Mm*
roundwater. extractions

& derinign water

80 mm-— Mm*

Scheza 2933

S=3cm I002

Error of 20 % 5

\ N
\V/ §-j1;‘e,_Characteri5tics Summary

*  Slow responding system due to deep groundwater levels

* Sensitive to changes in land use and climate because
evaporation is large and the variation in evaporation between
different land covers is large

* Potential conflicts between drinking water and nature

* Strategic groundwater reservoir for the Netherlands

Relate changes in groundwater levels to:
* Service continuity
* Veluwe streams

* Groundwater levels for nature
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\ .

A \leluwe Lysimeter station

Veluwe Lysimeter Station

— — —

6 lysimetersin heather

\

\ ™

N Evapotrgnsplratlon by trees

Pot experiment (179 trees)

* Aim: to improve evapotranspiration numbers of coniferous and deciduous
trees.

* 10 differenttree species

* Semi-controlled conditions using automated subsoilirrigation.
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¥ 1 N\ '
B\ . \ d | - I -
", .\ 1a Model simulations
N\ L

Historical Recentpast(l)  NearFuture(27) Climate

scenarios(3) o Scenarios(2)

Projecttions ez
sround 1750 18802015 ol e e
sround 1850 Sxiwzsedi=t | Tamperste 2050, 2100
around 1950 R e Wiarm 2030, 2100

\

%
W
W

N

AR N
‘Decadal prediction based on WP2

Potential groundwater recharge
Difference dry and wet: 6000
+- 1000 mm (25%),

2.5 years of recharge

——wet
| === moderate

e dry /

(mm)
¥ 0§ 4 8

o+ - - - =

2015 2017 2019 2021 2023 2025

& BINGO
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\ L3
_\ 1 Outlook for year 3

1. Update evapotranspiration model.

2. Simulations with WP2 data (recent past and
near future).

3. Combine near future simulations with water
and land use scenario’s.

11

\ L3
_\ ‘Solving the Unsolvable”
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Bergen workshop presentations

BINGO

a better future under
CLIMATE CHANGE

M28 Workshop:

«Solving the unsolvable»

The BINGO project nas recened funding romhe Europsan Union's Honzon 2020
Rasearch anainnovation programme underihe Grant Agreemsent mumbperé41738

M28 Workshop:

“Solving the unsolvable™”

Agenda

12.00-12.15: Introduksjon— M43l for dagen
12.15-13.00: Utforske og definere problemstilling
13.00-13.15: Kaffe/benstrekk

13.15-14.00: Idemyldring: Lgsning

14.00-14.15: Kaffe/benstrekk

14.15-15.00: Prototype og konseptualisering
15.00-15.05: Kaffe/benstrekk

15.05-15.50: Testing av I@sning

15.50-16.00: Konklusjoner/Evaluering
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Program for |

1. Introduksjon — mal for dagen

2. Problemformulering

3. ldémyldring: hva er mulige Igsninger?
4. Planlegging av I@gsningen

5. Test av lgsning

BINGO Bringing INnovation to4

a better future under Funded by Horzon 2020

CLIMATE CHANGE Cocedinated by LNEC - Portuga I.II G ' ais]]

wpP1 & Levere praktisk kunnskap og verktey for klimatilpasning
Koordinering | A% og risikovurdering | vannbransjen!

B WP2 - Klima BINGO
i Klimaprojeksjoner EIger Research Sites
_+  og nedskalering —~—
WP3 —Hydrologi &
Analyse avvannets !
kretsipp
1 WP4 - Risiko

0‘0

WPS5 - Strategi «l
Tilpasningstiltak

og strategier |
H wpe

i Anvendbar

i forskning!

wp7 O

Formidling og ! “

kommunikasjon

2ceived landng from the Luropasn Q@rwe mww 2 BNTNU  1lnerSes .. S W Moo
sasarch and nravaton prog . - - e T
irbet 64175 S Qe @ mmm— S M O s T e S @
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BINGO Bringing INnovation x,;‘

a better future under Funded by Horzon 2020

5  CLIMATE CHANGE Cocedinated by LNEC - Portugat

wp1

Koordinering ' &4

B WP2 - Klima
i Khimap
WP3 —Hydrologi [
av vannets

WP5 - Strategi =
Tilpasningstiltak
og strategler

Anvendbar

forskning!

Qrwe mww 2 @NTNU  121nterSes .. S Wi meaco
S @ @ mm—— ) S MG s Suee e @

M8: «Setting the scene»

VA-etaten 18.02,2016

M15: «Are we prepared?»

Svartediket 29.09.2016

Svartediket 11.05.2017 - unsolvable» —+  M48: «Up the CoP»
' VA-etaten 16.11.2017
6
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Preparation of urban drainage systems to avoid
CSO during extreme precipitation conditions

Hvor vi slapg

Tiltak (ID) Beskrivelse

o Reservoarer og flomveier for utjevning av flomtopp (ved ekstrem nedbor og fare for

wdeleggelser/skader)
Ml Beboerinnvolvering for innhenting av informasjon
Min Separering av fellessystem
MIV "Takrenneprinsippet” - Lgvstien: separat vannvei for a lede rent vann fra fjell til fjord
MV Kontinuerlig méling av vannkvalitet (resipient)
MVI Blagranne overvannsipsninger
MV Redusere infiltrasjon/innlekk til aviepssystem og antall uloviige pakoblinger
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«Solving the unsolyat

Hvordan lykkes med
beboerinnvolvering?

Introduksjon — mal for dagen
Problemformulering

ldémyldring: hva er mulige lgsninger?
Planlegging av I@sningen

Test av I@sning

W gm N

10
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guing el

* Utforske og definere problemet
—Hvorfor er det et problem?
—Hva forarsakes problemet av?
—Hva er konsekvensene av problemet?

—Hvem er involvert?
—Hvem taper / hvem vinner?

11

@Dvi ng“ p

* |démyldring: Lgsninger
— Alle Igsninger er gode
— Skrives opp pa et stort ark

«Valg» av lgsninger (rangering)
Valg av lgsning for videre arbeid

12
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Vs

@ving 38 4

Lasning: Konsept
* Mindre grupper
* Hva innebaerer Igsningen:

— Aktiviteter
— Personer

Post-its pa AO — tegn interraksjoner?

13

-
guing i il

* Suksesskriterier for Igsningen?
— Nar er vi forngyde?

14

73



BINGO PARTNERS

@“”“*’*‘***“"““ FWR ‘CIWW @ rauaLocy
BNTNU Intersus Freie Umversntﬁt Berlm m

Kunnskap for en bedee verden SUSTAINABILITY SERVICES

B e S $|ACO Ltd &EPAL  Sama

@ - e . WUPPERVERBAND
juntament de Badalona :

— s = provincie
Diregio.Geral da Agriculty Area Metropolitana =
DG ADR g pasematimento Rural “ A AM B d:garcelona : Gelderland

CITY OF BERGEN

15
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Troodos workshop presentations

BINGQO ©®épovrag Kawotopia otnv Tpéxouoa Awaxeipion Yoarwv -

" bettier futuee Lnde

et Eva kAUTEpO MEAAOV KATW and KALMatikeg aAAayEg
|

«Awaoddhon mapoxrg vepel UEPEVONG OTIG KOWVOTNTEG
mdvm fqghxdvnt; anopporig Motapol nepwtspwvaq unoé
tou adpadatwpévou vepol Kot

!eunv vSdaTwv»

kwpog lakwPidng
Aczukwoia, 23 Noqﬁp(oo )

Bl = e e AIACO U4 [ RESTS

R\ g - g
", .\ )« Mpdypappa Epyaoctiplou

09:00-09:15 KaAwoopopa — Ewoaywyn oto Mpoypappa BINGO

09:15-09:30 apoyr vepol ULEPELVONG OTLG KATAVTN KOWOTNTEG TG ASKAVNG aItopponG
motapov MNeplotepwivag

09:30-09:50 Enéktaon tou aywyol Baolkol otn Autikr) Asukwoia

09:50-10:30 Awcpsivnon Kat oplopog tou ipofAnpartog

10:30-11:00 AwdA=ippa - Kadig

11:00-12:45 Zulftron £ TWV TPOTEWOUEVWY ETIAOYWVY Kot AUCEWY

12:45-13:00 Juunepdopata - AfloAdynon

13:00-14:00 Eladpt ysbpa

& s AACO ud

AN TL.Eiﬁqi\l‘E’ DITRD:
N/ AR =

+ Epesuvnuikd MNpodypappo ota mhalowa tou Opifovra 2020 tnc Eupwnaikhc Emrpomic
+ Avdpkela: 2015-2019

+ IToyeUEL OTNV TOPOXH TPOKTIKWY yWITEWVY KOl Epyalelwy oTOUC XPHOTES Kol
Swayeprotég vepoU, otoug Anteg anoddoswv kal otouc dopeic yapalne
TOALTIKAG

+ BeAtiwon Twv KAMPaTKwy PovTEA WY YL KaAUTEPI KATOVOnon Twv MpokATgEwy g
KAtk adhayrc

= Inpaocica (Motapog MNeplotepwveg)
= MAnuopeg (Neduaioc Motapdc)

+ Mépavtne Kompow, oto MNpoypoappo ouppsteyouv dhdec mévte ywpec: MNoptoyahia,
lonavia, Meppovia, OAMavbia kol Noppnyia

|E Tue Cvr-nl.rs MA.A.COu1d
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\ Ztoxo\&gu BINGO -

g\x

Yopohoyikd £mm

A Observations 1981.2010 o 4
(pEoeg TpEg)

Msiwon Bpoxoémrwong
Kard 5.70mm 10 Xpovo
{2020-2050)

¢ 8 % "o 1%

« AfloAOynon ENUTTWOEWVY TWV KALaTikwy aAaywyv kat n enidpaocn toug oe
BaowkoUg topeic Onmwe Ta vowkokupld (U8peuon) kat n yewpyia (dpdevon)

\sztioxok\gg BINGO

* BeAtiwon kAwpamikwyv npoBAEPewv o Tomiko eninedo

Observations Climate Model 0 125 25km

1981-2010 2021-2050 i}
Daily Average Max Temperature[°C]
Bl20-21 [J24-25
[21-22 [[]25-26
[C22-23 [EW26-27
[123-24 EW27-28
Mean Annual Rainfall [mm) S A
[J200- 250 [EES00 - 600
(11250 - 300 [EEN600 - 700
1300 - 400 700 - 800
1400 - 500

\J};Txo‘\gg BINGO

. Avvauu(n unoxhuaxwon TWV KALUATIKWY dESOUEVWY yiLa TNV HOVTEAOTOLNOT
Enpamwv KaL n)muuupwv

Ll

8-11 Jan 1589
Poak: 50.9 m* /s
Volume: 6.153.000 m*
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» \
" s1é)01 Tou BINGO
— -

* Epmhokn Twv Xpnotwv vepou yia
KOADTEPT KATavOnon Twv
npokAfjoewv nou adopoiv Toug
uddrivoug ndpoug

* Alepelivnon Kat LEPAPXNON HETPWY
npooapuoynic kat Staxeiplong twv
kivbuvwv énwe n Enpaoia

I\ “\. r r - r
\\; I'l,apq\K?Z\\ouBnon powv o€ cuvepyacia pHe TAY
| Ny I ‘ By
) 2 o v ;.I’;" .
\ ‘-\\ MapakoAouBnon SAMAOUTIOTIKWV EPYwV
S\ i~ o ouvepyaocia peto TAY & TIE

1



“ ‘-\\ NMapakoAoUBnon Péwv vepol oto 5Acog
‘\ | . OE CUVEPYQGio pE To Tuua Accwv

b Zm{)’z\gnon: (D:-:Bposdploq 2016

A

AvayvwpLon Kiviuvwy GXETIKA UE TIC
KAHaTIKEC aAAaYES

— Apdeuon

—Yépeuon

H §npacia (peiwon PBpoxdmwong)
anotelel to facikotepo kivduvo yia
TIc SUO QUTEC XPNOELS VEPOU OTIG
Kowotnteg tou Motapou
MNeplotepwvac

HE Cyrrus
STITUTE

A\ ’ -
‘";_ZQVQK\I.'E;\I{SK;: lovviog 2016

A1.A.CO ud

6 OUVEVTEUEELC OXETIKA e TNV TOALTIKN Kat Tn StakuBépvnon Twv vddtvwy mopwv

— 3 kowotapysg (U8peuon), 2 apSsuTIKA TP AT, 1 KowoTapyng (avakukAwpévo)

MoAttikeg & appodidtnrec: Eexabapeg & Soulelouv owotd

E€aptnon amd unodyelo vepod yia avaykec apdeuonc & Udpeuaong

Y8peuon: emapkeic MOGOTNTES yia KAAUDN avaykwv, EMUTAEOV YEWTPHOELS yLa
EKktaktn avaykn. H intnon otn Katw Movi eivat ota 6pla tng mpoodopac.

AvakukAwpEVO VEPO: vEQ TINYN yia apdeuan

B B

A1A.CO 1d
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oy
b \2/ Zuv\dy;\non: iente’uB.ptog 2016

* AvayvwpLon Kot 15999 %} i
e Sr—re—
UPLOTAPEVWV KoL B ! 4 72 % P
mBavwv PHETPpWVY S el 00
QVTLLETWITLONG TNG e et IS ML A

' 3 Ao Xy Y
¢npaotag  Tommntazs 4 [y
B v YT
e
l:. = B B

N 30 ZU\(c\tthon: Méuog 2017
N P hand

* Ofpata SlakuBEpvnong TwV HETPWV
QVTILETWTTLONG TNG Enpaoiac (poAot,
apuodlotnteg, tépol)

* KaBoplopog kpitnpilwv yla tnv
a€LOAGYNOT TWV KOWWVIKOOLKOVO UKWV
EMUTTWOEWV TWV HETPWV TTPOTAPHOYHC
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i, S\ : -,
\i_t\qgm TG SNUEPLVIG CUVAVTNONG

Ot oTo)X 0L NG ONUEPLVHG OCUVAVTINONG Eivat:

¢ H 8iepevivnon tou poAou tou vepoU adaAdtwonc
otV StaodhdAion g mapoxnc vepou USpeUONC OTLC
KOWOTNTEC

¢ H avayvwplon kat Siepevvnon mibavwv
CUUMANPWHATIKWV AUOEWV

ZuvornTikn lNapouoiaocn
Aywyou BagiAikou — Asukwoiag TAY

Navayuwta Xadnyswpyiov
Avtepn ExteAsouxkog Mnyavixog
NMpoiotapsvn Yrnpeoiag Mpoypappaaopos

23 NoepBpiou 2017

Mepiexopeva

((:

|

I m Avadykn YAotoinong Tou Epyou

m Xuvormmikn MNepiypagn

m [1pdodog Epyaciwv

B Avapevopeva ATroTeEAéoparta
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!\:‘n' j}" Avaykn YAomoinong Epyou
AN

Ygglompm KardoTaon:
®  HAsuxwoia uSpoboTeital amd Tov aywyd TEpTEPAVOU Kol oo Tov aywyd ZTaupofouviou.
L] Am::umu :w'crlxng Trnlmg uﬁpoﬁo'rno'ng - EUdAWT N lEIJ'!‘pc‘T.REIG uﬁpr_m:.rng O
TEQITTTLLGT TEXVIKIC QOToxiag Tow anuepvol oucTaTos TIpoync Tomuou vepod
m O u\rwvog Imgp-oﬂouvl'ou r_wm n"crru..\glu.luévog Kl nupmnﬂialnpoﬁhﬁum pE TV
ECWTEQKT ETRKAAUY) — PITTOPE va ETTREGTE! TNV TIOISTITA Tow veEpol
m 01 Srjpor Aokardpiag kol Toepiou upodotolvrar ammd Tov aywyd Malipa
B O aywyds Malépa gival TETOAMWPEVSS UE TEPIODICUET) TTAPOXETEUTIKGTITA TTOU OTO
péhhov Ga afuvars va kaAiywa Tic ohoEva GuiaVONEVEC OVAYKEC OE VEPD

m O 28 Korvatnre g GuTIKig Mcauopmg Kai nploptlmg |
A:un.uclmq uﬁpoﬁorwwal wg EM To TAEioTOV amo /
WVEWTPRTEIC, UEPIKES ammd Ta TayudiukioThpia Tapagol ko m_/(
Khnpouw, k@moleg amd Tov aywyd MepioTeplvac

m Amouoio evahhokmikic Tmwiic uBpoddrnong -
TpoBhnpe  copdhoiag  O0pEuong  (TOIOTKG Kol
TOTOTIKG)

- Emﬁr_wuum ToU Trpuﬂ\hnua'mg hoyw TN mumlmg SQ%‘IW
uMu:Img (pEMOpEVN OTOBOOT  YEWTPRGEWY,
XEIPOTEDEUET) TN TroISTTTag)

. . . — e

m  Meplopiopevn  TOPOXETEUTIKOTTO  Oywiywy — E
ouyvd Tpofhnuara AaToupyiag L-

W\ (}é' Avdykn YAomoinonc¢ ‘Epyou
[

AYTH IMNA ANTIMETOMIZH NPOBAHMATOX:

L] EWCIp[IO\fI] meg rrohmxm yia amefdpmmon g UBPEVOTIC OO TIC KOIPIKEG l:anrBl]chg omy
EUPUTEDN TEQIOKN TNC BUTIKAC AEUKWOINEC — GPOAGTWHEVD VEPO WE EVarhaKTIK Ty

m  Héog oywydc peTapopdc Trow Ba BeAnoe Ty afioToTIa Tou TUCTILGTOC TIApoXTiC TTOIoU
VEPOU OF OAEC TIC TEQIOYEC TN EUPUTERPNC NEUKWGIOS TTou onjucpa udpodotolvTal ETE amwd
TEMOATIWUEVOUS aywyolg EiTE aTmd YEWTPHOEI]

[ ] muowﬁem] pe Tov oywyd Tepoegdvou wa oUEnom TG suehifiog Swyeipiong Tou
ouaTpaTog LBPOBATNONG TNE AEUKWoIag

m  Néeg Befapevig amobikevong mou Sa Trapéyouv oogdiea ubarompounBaag 48 wouv ang
TEpIOXEG HEAETNG KaTd TIG PEPEC angurig

= IToGIOKA avTIKaTAoTaoT) Tou Trahamod aywyol ITaupofouviou

5“-

Fevikn Alatagn Epyov Aywyog BagiAikoU-Asukwaiag

EpL0 KEVOVLKNG AE o gyl ol
Tapey) 30.000m% nuisa ot I¥A ke
o ) 22000 m3npEpa e 28 KoudmTeg

o asn AGTATTWOTG
ISEN Bashsxod

Tevip .
Tapoy 52.000m nuépa oo IYA (ce

x
ayuyd Teaoedavau]
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~ Epyo Aywvog Bam)\n(ou —®donA

To!momn&mpemc:&ooMlcmtsz
& HEPOUG aumun \'umnm Ta omoia SUvavrar va

= Qon A ook Sdoveia 29 ived)

] TmmwlsmthgAmKnmqos
Tpia uipara:

= Tprpa 1: Xowokotria — Zravpofouivt,
®  Adpkea 16 priveg
B Aywydc (16Km, 800mm, DI )
®  Acauevi Xopoxoriag (10.000m?)
®  Acfapevi Fravpofouviou (10.000m* )
= Avthootdoto Kodivou

= Tuipa2: FraupoBoivi — Nrjcou — Kayoma
B Mdpkewa 14 priveg
B Aywydc (30Km, 800-300mm, DI)
= Acfapevi Kayoud (1.200m°)
®  Avthwootacto Nricou

= Tphpa3: Nicou -Asukwaia
m  Mwdpkswa 14 prveg
B Aywydc (23Km, 800mm, DI)

L Hmwmwmwmmm

= i HEXOL TO Méoyou
B | Moitta Asmdraans Nepot iag £xeL 160 oAokAnpwe: { a6 o TAY

f:] Bacxoy

‘Epyo Aywyo6g BaoiAikoU — @don B
- - s, 3 ‘ "‘""‘}t’ ",

H Mehém Brwopomrag mhnmﬂ'pcc amo 1o TAY uem ponBea g Evpwirdikng Tpdmedag
Emevaloewy (ETE) ko cﬁrmot Toia evOAAOKTIEG oevdpia — Zevdpio 1: MARpng avamTugn Tou
‘Epyou, Zevdpio 2: Ma pnv kdvoupe TiTota, Zevdpio 3: No kdvoups 1o eEAGoTov, kol kaTeGete
we BEAMOTN emhoyr] To Zevapio 1, ue kegahmouykr Sarmavn TepiTrow €56 k.

Eféraon equTdmrac épyou - XpNUCTOOIKOWOUIKG Gvahudn) (TOUEIGKWY pOWv, TYUN
XpnuaTedoTnorng, Somavi EMEVBUONS kol Afimoupyiag & cuvirjpnong)

¥pnpaTooikovopikol ArikTeg (i=4%) ATrareiTan xprjparobaTnan yia

m  Kofopn Mopoloo Afla (FMPV) = € (91 5k, bamd  vasvai 0 £pY0 OIKOVOpIKG
m  Eourepiroc BoBusc AmdBoane (FRR) = -25% ferl

Aaohowm oumuh'.g Epyou OV OKOVOLIKD £ur||1q:lu me Treproyric (ouvuTroAoyiZovTal Kol Ta
KORWVIEG OPEAN / KOGTT aTrd TV TRAYLGTOTIoINGT TS EMEVEUOTC)

AeikTeg Oikovop EmiSoong (i=5%!
. lKﬂCV i (i=5%) To £pyo CUUBGAAE aToug
m  KoSapr Mopoloa Afia (ENPY) =€ 80 6ex. OTAKOUC TG TIEPIPEPEITKIIC
m  Eowrepikog Bodpoc AmoGoang (EIRR) = 14,9% Tohmkric Mg EE km ou'w:lﬁr:l
m  Adyog OpEhouc-Koatoug = 1,3 e T OTpaTITyikT
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\ gyl

4! Jé, ATroTéAcopa MeAéTnG BIwoIHoTNTAS
AN/

A

B AVGAUOT EUQICENTiag — (TTROCTIONICUGS TV eKDICINWVL UETORANTWN TOU Epyou)

m Mg pikpr ahhoyr] BETIKD ) GpwiTIEr| OTO KOGTOS CPAACTWPEVOU VEROU, 1] OTa AEMoUpYIKG
égoda Tou TROEPXOVTOl aTTO TV TIRchGynon Tou vepol Ba PTTopoUoE va £XE BEYaAD
CVTIKTUTTO 0TV IKOVOUIKT ETG00T Tou Epyou

®  ADOAGYNOT PICKOU — (TIOITIKN EKTIUNGT), THROANWN KOl PETMAoUOC KIvBUVOU)
] L\wunupxowcmﬁom KWEUVOL TIOU WO aTTORREOUY TS TV UADTTOINGT A T AZmougyia
Tou Epyou

m To ‘Epyo afiohoyrjbnke Bemd xon meptjpénke omig efayyehieg Tou TMpoibpou g
Anpokpariag

®  H Kunpiokr] Anpokpario umeypaws ong 181002016 cuppwvia Sovaakng opBaong pe v
ETE yia xpruaroSotnarn Tou épyou Kamd 75% (€40 ex.) pe:

m [MepioSo amomAnpwyic 20 ypéva

m  Emmdmio: 1.85%

A (} Mpoodog Epyaciwv =4
AN

DATH A

m  H Opiomkn Mehim kol To kaTaokewaoTikd oxEdia e Ppdone A avapévera va ohokAnpwoliy
£vTeg MoepBpiou 2017 (ZopRaon TAY15/2015)

m  H Mehétn Exmipnong tTwv Emmmwcewy oto Mepifahhov eToipdomes ko urofhnBnge oy
MepiBakiovmien Apyn (Zopfacn YT11/2017). AvopéveTal yWpdTEuoT) PEXm To TEAOC Tow ETouc

= H mpopnGena cwhrjvwy ko sfaprnudTwy Bpiokerm o eEEkEN péow g Tuppwviag Micico ko
avapévera n Trapakafr ya T $don A péxe To Tékog Tou 2017

® H évopEn Twy KOTOOKEUQOTIKUW Epyaoiiw Tng ®dong A TMpoypoppaTileTal evidg Tou 1w
efaprvou 2018, ko 1) ohoxANpLooT) ovapEvETm oTa péga Tou 2020

DATH B

m  H évapén g opomeng pekimg e daong B mpoypapparniferm evrog Tou 2018 ko avapévera
v ohokAnpwiel oTa pEoa Tou 2019

m  H mpopnSen owhfviov ko eE0pTnudTwy Tpoypappanifetm TEhog Tow 2019
m  H ohoxhfipwon Twy KOTOOKEUQOTIKLIY EQYOOILY avauévera Téhog Tou 2021

AprpEg Tow 2022 GAeg o Kowotrres g Avtryg Mesaopiag Sa Eyouy npocBacn oe

(ﬁ' TigoAdynon vepou =Fi
[

® Mapéxs kivimpa yia va evBapplvel TNV OTOTEAESUATIKA ¥pRon Tou vepol GUUQWYE PE TOUS
KA M.48/2017 (o 1wyl amd Ampikio 2017)
= Topgwvo pe v OSnyia Miaioio yia 1o Yoara 2000/60/EK, ka Tov Mepi MpooTagiag kol
Laaryeipromnc Tww YEaTwy Nopo 13(1W2004,
m O ypRoTeg vepol Ba TIDETTE VA GUVEITPEPOUY ETTAPKLIC OTNY GVAKTNOT) TOU KGOTOUS Twy
UTIMpEaIoY UBaTog

m  Doov apopd oto vepd udatoTpopnBeg o XprioTeg Ba TIPETTEl Va CUVEITREPOLY OV
avakmon tou 100% tou ool KOOTOUC TpoUnBEIas Tou vepol BBREVTIC

TEAN mapoyri; vepod UBpevong

¥oarompopn e Xpnuomoowovour  Mepifpoihoviikd Ol Kootog
K KOTTOC & Kdotog Mdpou £/m3
£/m? £/m*

Eviaio ZuoTnpa NoTLow Aywyol
(KYE Aeukwoilag, Apecol koL
Adpvakag — AULOYWOTOU) 077 0.05 0.82

Aywyde Baotukod -Asukwoiog
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Wupperverband workshop presentations

BINGO

o better future undler

CLIMATE CHANGE

x R\ .

WETTEREXTREME IMWUPPEREINZUGSGEBIET
BINGO-Ubersicht und Stand der Arbeiten

Juliane Kog, WW

4. STAKEHOLDER-WORKSHOP

Nuppertal, 10.11.2017
i E
The TINGT proect hax recened fundng from the Surcpesn Union's Sorzen 2020 u @EU BINGO
- e e Grat Agresmant. nurie 841TT =1

BlNGD Bringing INnowvaion o onGOing Waker Management

abetter rbure under Eimmiar o Horizon S0
" CLIMATE CHANGE Hoonmiiar won LNES - Fasugs

www.projectbingo.eu

wed o Schafrt praktisches Wissan und Instruments fr Endverbraucher, VWasssrverbdnds &
Koordination i Entscheldungstrager T0r sinen besssren Umigang mit den Folgen des Kimawandsis.

"I"Jl'l' DLl WNTHL ESiesrn

B i e e — T

BINGD
Forachungsstandons

BINGO
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All sites developed
land-use and

gl |11 I
115 ANy

Main achievements »
Modelling
reservoir management
river runoff 42 &= o3
———- I o
l' \ / \\J/ \4-:/
FEs e
\_;)LAJ._..A.LM.._A

soilwater \

Ngi to solve (future?)
W ’ ——

European water
problems
estuaries /

. e
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Main achievements » /jl V
WP3 objectives and main achievements /‘r ]‘ /
o S

field work

\’.9{9 n

se o

Yo hydro 2

scenarios ’L;j_

b

fi’ o
x o
o 2015-2024 water use ﬁ

scenarios

v

-

)

=

o
!

o™

WPS Risk Treatment & Adapti

1%: e
£ °\s°°
2 e land-use
A SCenarios
Agenda » ,j/ ‘ ,/
4. Stakeholderworkshop el J N\ 4
. ‘*
900-945  Registrierung und BagriBung
9.15-10:00  BINGO-Ubersicht und Stand der Arbeiten
*  Kurze Ubersicht 2um Projekt BINGO
. mwmnmw - wedtare Mo e und Indces A >
. Falistuden 2u den T 3
Aunlw»w WWMQ«
o Zuweng Wasser - Versorgungask o=
1000 11.30 Kimawandel im  Wuppereinzugsgebiet -  Anpassungsoplionen  an
Kimawandelrisiken und deren Bewertung

o Dishussion 2u ersien Faistude 2u viel Wasser - Uberfutungen durch Stariregen”, weiche mogiche

geadirieisien” weiche
mighchs Handungaoplicnan kincen wir Uns vorstelien um e Versongung mt Rob- und Brauchwasser
optmal Ty o und wekihe Ink wrden DOnOBGt Ut BRI Dy lrienen
'_Sc-enngwm»

11:15- 1130 Kafleapouse

11:30- 1230 Zusammenfassung und Abschiussdiskussion
*  Resumee der Falstuderdskussonen

. A Zende O Zur wateren Vorg r besde Falatuden (Roflen der Akteure.
O %00 von Erg E o ) und de b
d«EerMm‘le

1230- 1300 Mittagsimbiss 6



f & better fulure under
CLIMATE CHANGE

Wupperverband

Untersuchungsgebiet Wupper
Arbeitspakete WP2 und WP3

Marc Scheibel (schei@wupperverband.de)
Paula Lorza (pla@wupperverband.de)

4. BINGO Workshop
Wuppertal, 10 November 2017

A d

u @EU_BINGO

Wupperverband
UNTERSUCHUNGSGEBIET WUPPER

Niederschlagsaufkommen
im Einzugsgebiet:
Mittlere Jahressumme
zwischen 800 und 1.400
mm/Jahr

! Hohenprofil: i sTIIIIIIIIIIIIiiiiiiioos
' von ca. 480 bis ca. | ' Saisonale
e I ! Verschiebungen:

| + Einzelne Monate trockener, |
« Starkregen im Sommer '

|
| * Winterhochwasser weniger,
'
'

< mehr

e | T o R T

$ =1 fm=mmmmmmme——memeeme———eeeaa '
____________ 3o ! Der April wird trockener...

. Braunerde: ca. (Abnahme von ca. 25 mm vom E
i

1
1 |
75.3% der { I. mittieren monatiichen Niederschiag)
' gesamten [
‘ Flache (813 knv) | —
Landnutzung Anteilin Prozent  Flache [km?] - :
Wald 328 266.8 :’““x"’
Griinland 30.8 L S | N S O ettt '
- -- ‘ | ! ...der November feuchter '
Versiegelte Flachen 253 205.6 50 it (Zunahme von ca. 20 mm vom |
Acker 87 703 (; : mittieren monatiichen Niederschlag) |
Oberflachengewasser 20 159 ‘ o
Andere 04 32 2
Summe 100.0 812.3 e
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Wupperverband » BINGC
UNTERSUCHUNGSGEBIET WUPPER Y Eumﬁr?&: NE

Arbeitsschritte und Ziele mit Bezug zur Hydrologie innerhalb des EU
Horizon2020-Projekt BINGO (Bringing INnovation to onGQing water management)
- (Arbeitspakete WP2 und WP3):

1. Aufbereitung langjahriger historischer Zeitreihen (110 — 55 Jahre)

2. ldentifikation und Ausprégung von vergangenen Wetter Extremen und Anomalien

3. Ableitung von statistischen Kenngréen und Schwellwerten von klimatologischen
und hydrologischen Indikatoren zur Beschreibung von Wetter Extremen

4. Analyse der bereitgestellten Klimarealisationen flir die Zukunft (z.B. MiKlip,
ReKliEs-De) und Vergleich mit den historischen Daten (Trends)

5. Berechnung von Szenarien auf Basis der klimatologischen und weiterer
Einflussparameter wie Landnutzung oder WWassernutzung und deren
Auswirkungen

6. Optimierung des operationellen Vorhersage Modells (verbesserter Dateninput,
Schwellwerte zur rechtzeitigen Einleitung von Malnahmen) ’

Wupperverband » y "I"_ ' /
UNTERSUCHUNGSGEBIET WUPPER WP2/und WP3

L e (WD
Sy anh'bawln
ommml Bamme )

-
A4 ! ;
e AN
e NP
; el :"-"1].?1 1 SLEE R WD
P T . %rm» s ) Fade A d [DWD )

" ’ -‘- k?nnmnawm )‘FMW““ o

i'ﬁfhmﬂ'#ﬁlmlll -
s -&ggfwhi‘vw*'ﬁ?mq e

55 Jahre Schreiberdaten
15 Jahre Radardaten

s “*-» e T g e EAKL A
whmm ey L L
S e e :éf.ﬁﬁ'f?.““‘wawmf: e
P ::.x;h_ i Pr- (! : eww-‘ma
e ":;n N i 110 Jahre Tageswerte
e f%f:'i*.m Ubersicht Stations- und

[
a2t
%

oy Radardaten

Messtyp | Zeitliche Auflésung | Riaumliche Verteilung | Klimatologische
Reprisentanz
Tageswerte niedrig niedrig bis mittel hoch
Schreiber | mittel bis sehr hoch mittel hoch bis mittel
Radar hoch hoch niedrig 4
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Wupperverband
UNTERSUCHUNGSGEBIET WUPPER

Klimaprognosen )
: aus regionalen
§ Global ERA-Interim (Reana.) /
= Modellen (RCM) MPI-ESM (MiKlip) .
ﬁ 12km COSMO-CLM 0.11° il |
: GE (CORDEX-EU) o
AEncorin TR, Freie Universitat Cf L% Berlin
1979 1989 2000 2015 2024 ey 2.2km COSMO-CLM 0.02°
Time Period at research sites,

for extremal episodes

Ubersicht Rasterschwerpunkte
Referenzdaten und ausgewahite
Vergleichsstationen

Input - Klimadaten (Beispiel vom RCM)

COLM-0.11° - Wuppar Catchment - 02. Aug. @0200 UTC

51°20'N mmihr

I a0

S51™0'N 20

- 14

BIN 10

o= 8

50°50'N 2

o ¥ | R W <o S0 s 2

i = §W0'E TE TNE Om;n‘:;yicmnm:;mﬂm
Wupperverband - /.! iy »
UNTERSUCHUNGSGEBIET WUPPER WP2 und\,Wl%
TopoRast: notwendiges Tool zur Verwaltung der Rasterdaten

0
e g D B s
- Kiw Schvalm

o) [DAD ) ®Haps nRommananl

®DosseidortGomesheim ( OLigerachiid @WD)

rrrvanid- sl
SHAEINNL ey

i O ANt v 0 (OVYD)
AW @ hiTenath midhasen (Kerspa-TS)

n)
ngesa- Talspeme
n

RN G
A gher Talspe e
“—“@Nulentach DWD)

o= ‘wﬂm&bﬂb ﬂ'(l'f\""

Varm

eGummenstacti ]
4 18 %
L &ﬂuwmmmxen
SommeF TP

@ Erpaish nhen

\J
TEST
® Bemineh Glsbeh Paran
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f

Wupperverband / iy y
UNTERSUCHUNGSGEBIET WUPPER wﬁz und WP3

Vergleich zwischen verschiedenen Bias-Korrekturverfahren und gemessenem

Niederschlag im gesamten Referenzzeitraum

45000

—  Neumuehle rainfall station

o No béas correction
~ (CDFt bias correction
~ SeasGLM bias correction
30000 ///;
E 25000 - .
<
7
Wupperverband w /.l i
UNTERSUCHUNGSGEBIET WUPPER wPZ und\\NPB

Vergleich zwischen verschiedenen Bias-Korrekturverfahren und gemessenem
Niederschlag fiir zwei unterschiedliche wasserwirtschaftliche Jahre

- “nasses” y - “trockenes” 'NI,\ Stationsdaten SNEM
s _.‘-f'"‘ h o ,~/\ Unkorrigiert
) P
- & |\ SeasGLM-Korrigiert
- Sl wn M\
. 5y | CDF-korrigiert
w"‘ ‘_'-F'_‘
wo ,,”‘, /' .
: Iv:‘r.’l '.1
r/ d_)-"
' P ol ;
o o y
v —':.' ’_’—'}f—/
. e
-= F . (
= /j__’:.‘f
£ ~ -]
7 o
" l’_? = ({',J_/_”_‘,_.-;—"’J
’ fj_ézfﬂ'
7o 3 i L ) , 8
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Wupperverband - 41

ey /s
UNTERSUCHUNGSGEBIET WUPPER WP2/'und WP3

Hydrologische Modellierung (hier: NASIM) [slitity S P te Re (1 = Y- (o =% 203 km?
Dhiinneinzusgebiet aufgeteilt
in neun Gebiete

Inputzeitreihen:
a) Daten von den
b) Srationen

c) Daten von den

d) Klimamodelleri . '\.
iz
F‘L/l
>
. e .
* ® Ranfal stotons ¥
2 s Oberlauf GroRe
i oumesmret== - Dhiinn Modell
egel Neumiihle
. (Kalibrier spunkt)
Wupperverband ot ,} i [}
UNTERSUCHUNGSGEBIET WUPPER WP2/und \WP@

Beobachteter und simulierter Abfluss flir zwei wasserwirtschaftliche Jahre mit
verschiedenen Datenséatzen (Oberlauf GroRe Dhiinn Model)

Dunkel blau: beobachteter

= (o A\ O 0 i s b AbﬂUSS;
j\:: :,'::”.__ S Rot: sim. Abfiuss mit
2 PR NT— o Stationsniederschiag;
. :,\A:: WO Schwarz: sim. Abfluss mit
= A e o 2w o unkorrigierien Daten;

Turkis: sim. Abfluss mit CDF-

sf / = korrigierten Daten

-0 an ) ae .
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Wupperverband - /./ 1 /
UNTERSUCHUNGSGEBIET WUPPER WP2/'und WP3

Beobachteter und simulierter Abfluss flir zwei wasserwirtschaftliche Jahre mit
verschiedenen Datenséatzen (Oberlauf GroRe Dhiinn Model)

Dunkel blau: beobachteter
Abfluss;

\ Rot: sim. Abfiuss mit
o R Stationsniederschiag;

Schwarz: sim. Abfluss mit
unkorrigierten
Niederschlagsdaten;

Turkis: sim. Abfluss mit CDF-
korrigierten Niederschiagsdaten

Wupperverband | '
UNTERSUCHUNGSGEBIET WUPPER WP2/und WP3

Weitergehende Unter-suchungen zu Indizes:

Diirreklassifizierung durch SPI (Standardised Precipitation Index)

und entsprechende Ereigniswahrscheinlichkeiten (Lioyd-+ughes ung
Saunders, 2002}

SPI fiir Juni fiir den e o
> 2,00 Ustrem feucht 2.3
ganzen Zeitraum: Lovbe e — as
r Station Bever " 100bis 1,49 Muderal feudhit 92
i 0,00 bes U s Mild feucht 131
- Referenzzelle V.00 bz 038 Mild trecken 381
E o 100315 1,49 Medcrat trecken sz
150015 1,99 Sehr trocken 44

SP1 - Juni

2200 Fxtrmm iriken 33

~— Station Sever
~ CDF-Korrighernt
Unkomigierte

1
——  SmasGLM-Korrigiert

h ..:‘. : P 7 g H 2 B = = 12
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Wupperverband -~ 4

UNTERSUCHUNGSGEBIET WUPPER )“62 und WP
SPI (Standardised Precipitation Index) SPEI (Standardised Precipitation Evapotranspiration Index)

ALA - MU ALA

SPE1 - Imontn (March - May)
SP1 - B maonth (March - Mary)

W\/VWW & =

581 Gronth (Nov. - Apr.)

SPE) - -manth (Mov. - Ape )

i
$

s CDFE bias-corrected - id ID12 (¢ ponds to Bever o
e NoX bias-corrected - centroid ID12 (corresponds 1o Bever .

8

Wupperverband o
UNTERSUCHUNGSGEBIET WUPPER

refe Universiti erlin a a Eecadal
Frie U sml®8 t Nachste Datensatze e

starting from
observed state

Climate
projection

und stochastischer Wettergenerator starting from
arbitrary stale

Dekadische Klimaprognosen

Observed
climate data
(atlecations)
Anomalies of the global mean surface temperature:
l Observed evolution and ensemble mean forecast starting 2017 @
= @ 2017-2020 @
() =x8 Statistical e X® Obeonatorns (1ayearmean) @
models 8 o0 @9 @ Forecust (4-yesr mean) (7]
mete! = ] .
)=ty [ PR g oo ot
E o el
l— E sssase .;-.’.
— == $ st RO
X1 . Generated g
. 24 sequence of
"N ’ weather -1
'l ) a8 *
N FONA
H E Ot S "-ua—l-h———.m v T T v
e R - 14 - 1o e e 1.8 0 2008 2010 ao01n A
Years A Shaw infobox

http/Awww.fona-mikiip.de/decadal-climate-prediction-system/decadal-forecast-for-2017-2026/
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Wupperverband il /.’ 7 £
UNTERSUCHUNGSGEBIET WUPPER WP2/und WP3

Simulierter Abfluss: 1979 — 2024 (Referenzpegel: Neumiihle)

) Dunkel blau: beobachteter
r«"". Cos. O - Neumnitie Abfluss;
Sen Q- COFY beas oo

wm A Sen Q-R1 no-tias com A /
M Schwarz: sim. Abfluss mit
— Sin. Q-R2 no-dies <o / unkorrigierten
Sim 0 - R3 no-teas comr Niederschlagsdaten;

Sim 0 - Ré no-teas com
sxexe -
S O - RS no-teas corm

Turkis: sim. Abfluss mit
S 10 ot oor CDF-korrigierten
e | /| Sen O-RT no-tiaa com Niederschlagsdaten

A Sm Q-R8 no-tas com
Sim Q - RS no-tas <o

r-"\ Sen Q- R10 no-bas con

Eseoue -

Wupperverband
UNTERSUCHUNGSGEBIET WUPPER

Simulierter Abfluss: 2015 - 2024 (Referenzpegel: Neumiihle)

/| Sim. QR no-bies corr.
N1 Datum  Kum.Q[m?] Diff. [3]
.\ Sim. Q - R2 no-beas cor.

o 4 2 i 31122024
=2 o N Sim. Q - R3 no-bias corr, R1 e 51252290
Sim. Q « R4 no-bias coer,
31122024
4458579,5
A+ €im. Q « RS no-bias corr. £ 07:30 2 =
Sim, Q - RE no-bias cor,
o ¢

Kumulierter, simulierter Q — R1 ist ca, 13% groBer als
kumulierter, simulierter Q — R9

Sim. Q - RT no-ties corr,

Sim. Q - RB no-bies corr.

Bith. G - R o-blas 6T, RS ergibt den kleinsten kumulierter Q.

\ SeiQ«RID oDk o R1 ergibt den groRten kumulierter Q.

e -

16

95



4 4 1

und WP3

%

Wupperverband A
UNTERSUCHUNGSGEBIET WUPPER WPZ

Simulierter Abfluss: 2015 - 2024 (Referenzpegel: Neumiihle)

Ungeeignete Interpretation: ,Es wird Hochwasser am Daher - statistische
29.07.2022 geben” KenngroRen!
B A" |- Haufigkeiten von
he Uberschreitungen bzw.
0 £ Unterschreitungen definierter
= = Schwellenwerte aus der
- Historie statt absoluten
. s Mengen
i - Trendanalyse
-« - Bestimmung reprasentativer
Indizes
i ,Wie oft?“ statt ,Wann?“
17
Wupperverband .1". f /
UNTERSUCHUNGSGEBIET WUPPER 2/ und.WEﬁ

Anzahl von Ereignissen - MHQ Uberschreitungen (> 8,79 m3/s): 1979 — 2024
(Referenzpegel: Neumiihle)

[WHC threshold exceedance (2015 - 2024 - Decadal MHQ threshold exceedance [1985 - 1995 -
sim. O at Neumihle hydrometric station [ > 8.79m3s) Meumiihle wydrometric station [ = 8.79 m*/s)

MAC  ——————

3 Sirn. 1y COFL b cair. -
[
2w
a
= NG — - o
K3
13
] 2z 4 [ ] 10 12 11 o ¥ 2 ] 4]
Humber ol veourrences rumber af accuriences
Decadal MHQ threchold encesdance (1995 - 2045) - Diocadzl MHO threshald cncoodance (2005 2045
Neumihle hydrometric station [ = 8.73 m?/s) Heumilhlz hydrameteic station [ = 8.79 méf)
wn.o-cortees corr. [T i, 21— S0 biag cerr.

.y o= o I
o 1 i d 1 = [2 ! L} Ll o 1 2 3 L3 &
Noamibser ol oooarnences Numbearof accurrances
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Wupperverband -~ # /) 74
UNTERSUCHUNGSGEBIET WUPPER 2 und.W,F,‘;ﬁ

Anzahl von Ereignissen - MNQ Unterschreitungen (< 0,084 m¥/s): 1979 — 2024
(Referenzpegel: Neumiihle)

Eclow MMNO threshold (2015 - 2024) - Cecadal below MNQ threshold cocurrence (1985 - 1995) -
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UNTERSUCHUNGSGEBIET WUPPER WP2 und WP3

Trendanalyse: 1979 — 2024 (Referenzpegel: Neumiihle)

Trend analysis - Q max

—— Trerdine ots. Q, slope: 0.024

@ ~—— Trerdline R10, sope; 0.062

®  Yoarly Q max: Neumuahla station [1065 - 2017]
& Yearly O max: simubsted with R10 (2015 - 2024)
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BINGO Feldstudien / Messungen

Verdunstungsmessungen (iiber Grasreferenzflichen):

* Verdunstung ist eine wichtige Komponente des Wasserhaushaltes und somit des
Wasserdargebotes = Verlust fiir die Abflusshildung

Bodenfeuchtemessungen:

* verbesserte Kenntnisse liber den Einfluss des Bodens auf die Abflussbildung und
Ableitung von Anfangsbedingungen

Riumliche Verteilung des Niederschlages:

+ wichtig zur realistischen Abbildung der Abflussbildung und —konzentration (fiir Planung,
Bemessung und Betrieb von Anlagen und dem Hochwasserschutz)

Ziel: Bestimmung von Schwell- und Warnwerten zur Beurteilung
von Prognose-Szenarien = Optimierung der operationellen
Modelle zur rechtzeitigen Entscheidungshilfe: agieren und nicht

nur reagieren! .

Wupperverband o /! "_,“' : /
UNTERSUCHUNGSGEBIET WUPPER BINGQ Fe dstqﬂiéﬁ

BINGO Feldstudien / Messungen
Verdunstung und Bodenfeuchte

Start mit dem Einzugsgebiet der GroRRen Dhiinn

22828
T
1
0t
&.m...
4 222
| =3
| &5
i 1

a
a Legende
- © Gound preapiation stysons (N ppenvemand|
®  ERAdRIM TALEW)
A ERAmI RSV

98
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Wupperverband
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/ . . 7 /A"
UNTERSUCHUNGSGEBIET WUPPER BINGQ fﬁldstudieh

¢ Station Niederhagen: ca. 300 m stromaufwirts der Station Neumiihle — im Betrieb seit 1983
- Installation von einem Lysimeter (Eijkelkamp) — installiert auf Wiese, Oktober 2016
- Bodenfeuchtesensoren: SMT100 (Truebner) und STM (Decagon) / Matrixpotentialsensoren: MPS6

©truebner

Bodenfeuchte-und Temperatur

Wasserspavrung (pF-Wert)

Wupperverband -
UNTERSUCHUNGSGEBIET WUPPER
pF-Kurven (Wiese)
ahn g |
~(aGo)Bvy é
- aGofv . i
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e £és |
::: ' b Miteboren
E 8 10-0.2 ym
? Enge Grob-
B poren
3 50-10 ym
‘ Weits Grobe |
@ poren
> 60 ym l
[} 10 20 3'0 40 L 60 70 B‘»O

Wassergehalt [Vol.-%]

= Analyse von Bodenproben im Labor (Wiese,

Laubwald und Nadelwald)
= Interpretation von Messungen

(Decagon) —installiert auf Wiese, Laub- und Nadelwald, Dezember 2016

Luftkapazitd | Nutzbare Feldkapazitit

Fak$apazitat

-
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UNTERSUCHUNGSGEBIET WUPPER BINGQ Feldstudien

Zeitreihen von Bodenfeuchte vs. Niederschlag und Abfluss
- = Installiert im Dezember 2016

= Interpretaton von  Messungen  vs.
5 \r”'\ - L -\_\ @
——'\\ — Ergebnissen vom Labor
4 Lot e
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Station Niederhagen (Lysimeter)
und Pegel Neumuhle

WJV =

Zeitreihen von Bodentemperatur
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UNTERSUCHUNGSGEBIET WUPPER BINGQ F a|dstudien
’ o ’ \ )4
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{19) Sanaar

() Galeway

= Verbesserung des ersten Testsystems

= Auf der Suche nach einem optimalen Standort (Installation im Jahr 2018) 26
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Zeitreihen von Verdunstung, Bodenfeuchte und
Wasserpotential (Eijkelkamp):

Surebop Ny 71, 3017 7,45 A0 werbl Frickey, Sarm B, 2617 €237 B0

& ] | 4 J !
f ’ J-- iR FLL I E & MY a R N )|
B L PO S Y [ T N DN S B V) I YR O R

Niederhagen station (lysimeter)

= Installiertim September 2016
= Kontinuierliche Zeitreihen seit Mai 2017

Wupperverband Lo ," ' /
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Vergleich zwischen potentialle Verdunstung - PET (nach HAUDE) und tatséchliche
Verdunstung AET (gemessen):

| N N W0 P VP T A ./ R 0 . P o L £

PET (nach Haude) - jahrliche Summe (Station PET (nach Haude) — tagliche Werte (Station
Neumiihle) Neumiihle)
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UNTERSUCHUNGSGEBIET WUPPER WP2 / WP3 - Nﬁﬁ"lf te _Sclzlﬂlri_t__l,aé

1. Bias Korrekturen mit Mustern aus Radardaten
2. Vertiefte Analyse und Aufbereitung der Indices wie SPI, SPEI, WEI (Weather Extremity Index),
Vorregenindex, etc. mit den dekadischen Prognosen
3. Weitere statistische Auswertungen der Ergebnissen der hydrologische Modellierung mit zukunitigen
klimatologischen Szenarien
4. Sociohydrologie: Hydrologische Modellierung mit zukinftigen Land- und Wassemutzungsszenarien und
Ausweriung der Effekte (Szenarien wurden auf Basis wvon SCENES storylines im
Verbandsgebietskontext festgesetzt)
- ,Economy first®
- Sustainability eventually”

T Wasserverbrauchsentwicklung
L T e i [ — [Liter pro Einwohner und lap] fiir Wuppertal
Wupperverband » Diskussion: KOI‘I)J!‘IU nikation/
UNTERSUCHUNGSGEBIET WUPPER von Ursi erhgite;ﬁ

Kurzfristige Prognosen
(Hochwasser)
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UNTERSUCHUNGSGEBIET WUPPER Unsicherheiten - Biliglel DWB

Ruhrgebiet und Berg. Land ) ‘51 Niederschlagsvorhersage
?‘r?‘ fiir das von lhnen ausgewahite
§‘ Teilgebiet, Hohe: 600-800m

Welche groften Niederschlagsmengen (mm/h) sind wahrscheinlich?
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103



Wupperverband ’ y [/ A
UNTERSUCHUNGSGEBIET WUPPER Extreme Wetter Ereignisse

Resultierende Handlungsfelder: ~— =

Wasserversorgung,
Wasserqualitat, Hochwasser
und Sturzfluten

Wupper. . - /‘Trockenperioden:
September 1959 -~ 2012-=2015.

&S -

Hochwasser und Sturzfluten:
Juni 2013, Januar 2011,

November 2010, Juli 2008,
August 2007....

Hochwasser
November 1890

Wupperverband y | _/I
UNTERSUCHUNGSGEBIET WUPPER BINGOQ Fallstudien

1. ,,Zu viel Wasser - Uberflutungen durch Starkregen*

Kategorien: Jdhrlichkeit:

g_@__& Entwasserungssysteme

ciif
Adfy I
[ ,'l;'

f" Wild abflieBendes

&85 Oberflachenwasser Gewaisser

o

Oberflache

=== Flusshochwasser

§i E Grundhochwasser

Objektschutz

. Gefahren-/Katastrophenabwehr

34
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UNTERSUCHUNGSGEBIET WUPPER BINGOQ Fallstudien

1. ,Zu viel Wasser - Uberflutungen durch Starkregen®

Faktoren fiir die zunehmende Problematik:

+ SBteigende Versiegelung der Flachen: In NRW wurden in den letzten Jahren
durchschnittlich ca. 10 Hektar bislang unverbaute Flache mit Stralten oder fur Siedlungen
bebaut.

- Beispiele - Verbandsgebiet (2000 — 2015):

Zunahme in den letzten 15 Jahren:
Odenthal: 0,37 km*® Versieglung
Wipperfurth: 1,39 km® Versieglung
Hiickeswagen: 1,61 km* Versieglung Ee
Wuppertal: 2,55 km® Versieglung o
Solingen: 3,91 km* Versiegiung ’
Remscheid: 2,16 km* Versieglung
Marienheide: 1,16 km* Versieglung
Radevormwald: 0,88 km?* Versieglung

+ Das hat zur Folge: Hitzeinseln in den Ballungsgebieten, Férderung konvektiver Ereignisse,
hohere Abflusskonzentration, héheres Schadenspotenzial durch Wertsteigerung
35
Wupperverband -~ ‘,f ]/} r:
UNTERSUCHUNGSGEBIET WUPPER BINGOQ Fallstudien

1. ,,Zu viel Wasser - Uberflutungen durch Starkregen*

Faktoren fiir die zunehmende Problematik:

+ Steigenden Hitzeperioden haben zur Folge: Hitzeinseln in den Ballungsgebieten extremer,
Fdrderung konvektiver Ereignisse

+  Weitere Bebauung und hoherwertige bzw. technisierte Inventare: hohere Schaden,
Vulnerabilitat der Versorgung bei Ausfall

+ Zunehmende konzentrierte Niederschldge ( Die Jahresverteilung éndert sich:
,Dauerregen wird zu konzentriertem Starkregen und gréeren Trockenperioden®)

MONTAGSBERICHT 31.10.2017
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1. ,,Zu viel Wasser - Uberflutungen durch Starkregen*

Fallstudie Wuppertal ausgewahlt weil:

. bereits sehr gute notwendige Datenlage

. viele Malnahmentypen denkbar und bereits in der Diskussion bzw. auch im HWRM
. laufende Untersuchung im passenden Kontext (gegenseitige Synergien)

»  gute Ubertragbarkeit fir andere Regionen

Wupperverband
UNTERSUCHUNGSGEBIET WUPPER

1. ,2Zu viel Wasser - Uberflutungen durch Starkregen®

Diskussion zu fiihren uber:

. Welche KenngréRen bilden hier die Veranderungen/Unsicherheiten/Entscheidungshilfen
ab?
Vorschlag zum Klimawandel: Haufigkeiten von Uberschreitungen definierter Schwellwerte
(aus der Historie) statt absoluten Mengen
*  Welche Randbedingungen mussen einbezogen werden?
B \Vorschlag und Abstimmung der Bewertungskriterien:
» z.B.:vorhandene Restriktionen, Flachenbesitz oder Grunderwerb erforderlich,
Umsetzbarkeit bzw. Machbarkeit, Kosten der Malnahme, Wirkung, Effektivitat,

verhinderbare Schaden (Nutzen}, Wirtschaftlichkeit, Nutzen fur ,Gesundheit” bzw.
.Leib und Leben" berucksichtigen, Akzeptanz in der Burgerschaft und Politik

~ Zusammenstellung der Bewertungskriterien flr die erarbeiteten potenziellen
MaRnahmen.

~ Bewertung der einzelnen Maflnahmen in einer Bewertungsmatrix
(MaRnahmenkriterien und zugehdrige Gefahrenkriterien)

~ Ausarbeitung der Priorisierung der EinzelmaBnahmen (Ergéanzung der
Matrix). Steckbriefe ergénzen. Darstellung der Priorisierungsergebnisse in
der MaRnahmenkarte. Empfehlungen fiir die Umsetzung.

. Maéglichkeiten und Grenzen der Vorbereitung(-warnung) 26
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UNTERSUCHUNGSGEBIET WUPPER BINGO Fgllstudlen

2. ,Zu wenig Wasser — Versorgungssicherheit gewahrleisten”

Kategorien:
. [

+ Okologisches Schadenspotenzial nimmt zu ’% pr § L =l

+  Wasserversorgung eingeschrankter

+ Wasserqualitat andert sich

Dxvengaknk

Rormasserenmnahmen

[ Wasserkananiage

35
Wupperverband » i fi
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UNTERSUCHUNGSGEBIET WUPPER BINGO Fgllstudlen

2. ,Zu wenig Wasser — Versorgungssicherheit gewahrleisten”

Faktoren fiir die zunehmende Problematik:
+ Steigenden Versiegelung der Flachen:

o Grundwassemeubildung = Niedrigwasser, Erhdhung Bedarf, Hochwasserschutzraume
o Forstwirtschaft (Verdunstungsverhalten, Wasserqualitat - gerade bei
Trinkwassertalsperren)

+ Anderungen in der Niederschlagsverteilung:

o Verschiebung des Niederschlagsaufkommens innerhalb des Wasserwirtschaftsjahres
(trockene Winter und Fruhjahre)

o Bedeutet fir Riickhaltebecken: Verschiebung des Bedarfes von
Hochwasserschutz(rAumen)

o Spezial Trinkwassertalsperren: kurze heftige Ereignisse fihren in den naturnahen EZG
teilweise zu geringeren Abfliissen durch héheres Verdunstungs- und
Versickerungspotenzial

40
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2. ,Zu wenig Wasser — Versorgungssicherheit gewahrleisten“
Faktoren fir die zunehmende Problematik:

»  Temperatur = zunehmende Hitze- und Trockenperioden erzeugen erhéhten Wasserbedarf (z.B.
Bewasserung), Verdunstung, Wasserqualitat
» (erhdhte) Anspriche an die Gewasserdkologie

Fallstudie GroRe Dhiinn Talsperre (GDT) ausgewdhlt weil:

. bereits sehr gute notwendige Datenlage und Erfahrungen (erlebte Situationen)

. einige Malknahmen bereits angedacht und in der Diskussion

. laufende Untersuchung im passenden Kontext (Interesse und gegenseitige Synergien)
. gute Ubertragbarkeit fir andere Regionen

Wupperverband » ,.l "_ _/ ‘ /
UNTERSUCHUNGSGEBIET WUPPER BINGQ Fa Ilstt{\dieﬁ
ey 'm«nﬂvll‘wch- Elgenimer -]
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2. ,,Zu wenig Wasser — Versorgungssicherheit gewahrleisten*

Diskussion zu:

. Welche KenngroRen bilden hier die Veranderungen / Unsicherheiten / Ziele /
Entscheidungshilfen ab? Welche Berechnungen miissen dazu durchgefiihrt werden?

. Welche Randbedingungen miissen einbezogen werden? Wichtung der ZielgréRen.

. Handlungsrahmen, Akteure

. Maglichkeiten und Grenzen der Vorbereitung (operatives Vorhalten von Kenngrof3en /
Situationsanalyse - TASK, WATEXR)

Wupperverband » // . /
UNTERSUCHUNGSGEBIET WUPPER Andere, laufgnd ! Projekte

Datenanalyse und ~auswartung

= Hn
+ Talsparrantetriab
* Wasserqualitst

Arbeitstreffen
mit

Viasierverbinden.  qum
Ge—eince

b ! 12m) 0 eee s TR e St der Vet sage

Dynamisthe

waihaoren —_ Anwendung

‘ 4 Handlungslelttaden

11 Mg 10Mg y 9Mg aMo Mg
1M NOAA 2 M NOAA 3 M NOAA 4 M NOAA 5M NOAA
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WATEXR - Integration of climate seasonal and ecosystem impact modeling for an

efficient adaptation of water resources management to increasing climate extreme

WATEXR

events

1.1to 16

Impact
models

Co-development

Assessment
and uncertainty

4.1,4.7, 4.3

Wupperverband
UNTERSUCHUNGSGEBIET WUPPER

2. ,,Zu wenig Wasser -
Versorgungssicherheit
gewahrleisten“

MaBnahmen fiir die GDT:
Umgesetzt:

a. Zeitweise (kurz: wie lange?) Reduktion der Rohwasserentnahme aus der GDT |

um 20 Prozent
b. Ersatz teilweise durch Grundy (Selingen) — nur moglich fur Solingen und
Wuppertal?

In Diskussion:

a. Mit der Genehmigungshehorde in der Diskussion: Reduktion der
Niedrigwasserfihrung von 1.000 Us auf 700 U/s am Referenzpegel Manfort
b. Vernetzung der Rohwassergebiete . OST" und WEST*: VergroRerung des
Einzugsgebietes (Machbarkeitsiiberpriifungen) fiir potentielle Uberleitungen in
das Einzugsgebiet der GDT bzw. der angeschlossenen
Wasserversorgungsbetriebe
i. Uberleitung von der Kerspe-Talspere in die Vorsperre GDT (Druckrohr)
ii. Uberleitung aus der Neye/Eschbach Talsperre bis zum Wasserwerk
Scharholz des WV (Konzeptstudie EWR)

Denkbar:

a. Uberleitung aus der Kerspe-Talsperre an die Eschbachtalsperre (alte
Uberieitung aktivieren)

a. Verteilung zwischen BTV und WV

b. Wassersparende MaBnahmen (Gerate, Verhaiten)

Climate seasonal

prediction for adapring
Willer relourccs 10 CRUICMe ovenis

FEWS statt QGIS

/,,

1
"
]

| Trenddes etzien7 |
Jabviw

110



Dé.6 Interim portfolio of actionable research problems/
challenges exploitation and development
December 2017

Wupperverband / | ;
UNTERSUCHUNGSGEBIET WUPPER ,h‘

-------------------------------------------------------------------------------------------------
.

Vielen Dank fur lhre

Aufmerksamkeit BIGO

a better future under
CLIMATE CHANGE

AT
WWW  www.projectbingo.eu u @EU_BINGO n projectbingo.eu
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ANNEX Il - PARTICIPANTS EVALUATION

Evaluation of Veluwe workshop

The average score is given in bold next to each question (1: inadequate — 5: very good)

1. Meeting preparation and logistics

Meeting information provided in advance (e.g. dates, venue, agenda) 3,6
Meeting venue (adequacy of the room where the meeting took place) 4
Materials distributed during the meeting to support the sessions 34
Comments: -

2. Overall assessment of the meeting

Positive and collaborative atmosphere among participants 4.3
Duration of the meeting (1=totally inadequate; 5=adequate) 4,1
Opportunity for individual participation and input in the meeting 4,4
Comments: -

3. Evaluation of the sessions

Clarity of presentations/speakers 4
Discussions (moderation, conclusions reached) 4
Comments: -

II. In your opinion, what were the most positive and less positive aspects of the

112



Dé.6 Interim portfolio of actionable research problems/ &
2 BINGO

challenges exploitation and development
December 2017

meeting?

Positive aspects:

— positive and collaborative atmosphere

— everyone agrees on continuation of CoP after BINGO
— sharing information, meeting colleagues

— creating awareness

Negative aspects:

— hard to reach concrete results
— facilitator
— not many options to change in Veluwe water regime

[ll. What suggestions do you have for future meetings?

— work on concrete cases
— provide a number of presentations with concrete information

113




Evaluation of Bergen workshop

Unfortunately, time ran out and no time was left to workshop evaluation. It is planned to
contact participants and ask for an evaluation in order to use the feedback in

preparation for future workshops.
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Evaluation of Troodos workshop

& BINGO

Seven 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)

S03: Very useful and interesting meeting

4.7
s | s | a4 | 5 | 5 |
Meeting venue (adequacy of the room where the meeting took place) 5
s | s | s | 5 | 5 |
Materials distributed during the meeting to support the sessions A8
5 | s | 5 | [ 5 |
Comments:

2. Overall assessment of the meeting

Attainment of the objectives of the meeting

5 | 5 | | 5 | 5 E >
Positive and collaborative atmosphere among participants

5 | 5 | 5 | 5 | 5 | s >
Duration of the meeting (1=totally inadequate; 5=adequate)

5 | 5 | 5 | 5 | 5 | s >
Opportunity for individual participation and input in the meeting

5 | 5 | 5 | 5 | 5 | s >
Comments:
S03: The organizers of the meeting are the most appropriate persons to evaluate the attainment
of the meeting’s objectives

3. Evaluation of the sessions ‘ ‘

Clarity of presentations/speakers

5 | 5 | 5 | 5 | 5 5 >
Discussions (moderation, conclusions reached)

5 | 5 | 5 | 5 | 5 5 >
Comments:
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[I. In your opinion, what were the most positive and less positive aspects of the
meeting?

S01: The most positive aspect of the meeting was the common acknowledgement of
the large benefits of transferring and using desalinated water in the downstream
communities of Peristerona Watershed

S05: Stakeholders exchanged ideas and views during this useful meeting

S06: The less positive aspect of the meeting was the low participation of community
leaders; the most positive aspect was the very good structure of the meeting

[ll. What suggestions do you have for future meetings?

S01: Discussion about the insolvable issues of irrigation and specifically of irrigation
water saving measures

S04: The regular organization of such meetings can strengthen the collaboration of the
competent authorities and enhance the exchange of views and knowledge

S05: These meetings could be organized at the research site to maximize the
participation of community leaders

S06: Monitoring of the impacts of the suggested adaptation measures (e.g.,
acceptance and use of recycled water, reduction of water consumption per capita)
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Evaluation of Wupperverband workshop

Seventeen workshop participants completed the evaluation questionnaires. The

average score is given in bold next to the question (1: inadequate — 5: very good).

1. Meeting preparation and logistics

Meeting information provided in advance (e.g. dates, venue, agenda) 16 | 4,1
Meeting venue (adequacy of the room where the meeting took place) 16 | 4,0
Materials distributed during the meeting to support the sessions 17 | 3,9
Comments:

e not easily accessible by public transport, better accessibility

2. Overall assessment of the meeting

Attainment of the objectives of the meeting (the objectives of meeting were met) 15 [ 3,5
Positive and collaborative atmosphere among participants 17 | 4,2
Duration of the meeting (1=totally inadequate; 5=adequate) 17 | 4,3
Opportunity for individual participation and input in the meeting 16 | 4,5
Comments:

e the concrete goal has not become clear

e smaller discussion groups

3. Evaluation of the sessions No. @
Clarity of presentations/speakers 15| 3,9
Discussions (moderation, conclusions reached) 14 | 3,8
Comments:
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In your opinion, what were the most positive and less positive

aspects of the meeting?

Positive aspects:

e Case studies Dhiinn Talsperre
e Open discussion

e Covered topics

Less positive aspects:

¢ Not all participants / experts could attend
e Reference to the overall context is missing

¢ Too much content at status presentation

What suggestions do you have for future meetings?

e Concrete presentation of the project goals for Wuppertal and
overall project goals at EU level

e More time per topic

¢ Make context clearer

o Clarify specific goals
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Evaluation of Tagus workshop

CoP WS Tools Evaluation

At the end of the workshop participants were asked to score all tools used during the
BINGO Tagus workshops from 1 (not inspirational) to 3 (very inspirational), to justify
the most inspirational ones and to identify generalization constrains. The available list
was as follows:
v' General: Self Introducing Games; BINGO so far; CoP Flashbacks; Welcome&
Farewell (coffee & lunchs)

v WSM8: SWOT/RWC (Tagus Basin context); Shopping (on relevant and difficult
topics in Tagus Basin); Lego-PESTLE (on risk dimensions); Mapping (risk
perceptions in Tagus Basin); Storytelling (events); Personas

v' WSM15: Backcasting (dreams & nightmares)
v WSM22: Ideas Rope; CATWOE; Systemic Cross-test
v’ WSM28: Roleplaying; Roadmap

Participants should only score the tools used in the workshops they have attended (21

participants filled the questionnaire).

All tools have been scored with “inspirational” & “very inspirational” points and none
has received constrains with respect to generalization. Based only in the maximum

scores, the highest scored CoP Tools were:

® tools used in the current session (Roadmap and Roleplaying exercises);

(i) tools enabling interactions and networking (Welcome & Farewell
Coffee/Lunches and Self-Introducing Games);

(iii) tools based and/or oriented to data sharing and data co-production (Bingo
so far..., SWOT using Round World Café and Mappings); and

(iv) tools pushing to “other feet experiences” (Personas, Roleplaying)

Positive and negative aspects of the workshop

In our opinion the most positive aspect of the workshop was the confirmation of (a) a
relevant confidence between participants to share and discuss sensitive topics; (b) a
comfortable attitude towards workshop collaborative approach and ethic code; (c) a

very supportive coach to new members’ integration and participation; (d) a high co-
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productive ambiance and focus on potential “actionable” roadmaps co-design, directly
concerning each other’s and the Tagus Basin particularities; and (e) a sharing interest

in keeping going on multi-sectoral and multi-level participants’ engagement.

Participants stressed in their workshop Evaluation Form the opportunity to experiment
“different shoes” and rhythmic creative dynamics, thus enabling thedesign of concrete
solutions. The informality, the ideas’ exchange freedom and the quality of in-groups
debates were also valued and participants were very supportive to maintain this
approach in future meetings. The diversity of contributions allied with a concrete
problem focus was also underlined as a step forward in collaborative approaches and

feasible solutions design (even not yet so “out of the box™)

The most negative aspect of the workshop identified by participants was the lack of
time (i) to go deeper in the exercises and to ensure a full use of the table materials
from previous co-productions; (ii) to keep going on discussions and ideas development;
and (iii) to stabilize more robust conclusions and commitments to action at the end. As
this workshop was a “half day” session, it was also harder to ensure a more balanced
time allocation between “introduction and BINGO so far moment” and the creative
collaborative exercises; participants suggested a different time schedule organization
(less introductions and more time for collaborative exercises). Also, the meeting room
was nhot the room used in the previous workshops, and the participants suggested to

use the former one (an appropriation sign?)

Suggestions for future workshops

Participants suggested (i) to keep focusing in “concrete” challenges and creative
solutions design; (ii) to come back to “one day” workshop or just choose “one
collaborative exercise at once”, keeping the same rhythm and dynamics; and (iii) to
allocate more time to “debriefing” and going deeper in ideas and co-production

moments.

Comments on the Dynamic of the Actionable Lab

This was the 5th workshop in Tagus Site, so most participants already know each other

and are already used to BINGO collaborative debates. Even though some of them
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meet in other contexts, participants expressed during the meetings how they value to

meet and discuss, in the BINGO CoP collaborative way, with new people with different

perspectives.

In all workshops there are always new participants, and/or participants that didn't
attend all the meetings, and it is very interesting to notice how group always coach the
new members. As we noticed in the tools evaluation form, the self-presenting
icebreaker games have been very valued. As the time schedule of this meeting was
very narrow we skipped out this moment and some participants stated that they missed
it. As a matter of fact informal moments are really relevant and even though they were
initially strange to participants, they got used of it and pushed to not dismiss those

moments in the meetings.

Also, participants were more and more comfortable with the collaborative and "lab"
approach, as for instance, less and less they asked for explanations on how the
exercises should run. Participants are also valuing more and more the exchange and
debate moments and the creative co-production rhythm, even though some claims for

"more time to well structuring" ideas were expressed.

Most of participants are always struggled with available time for long sessions. This is
the challenge in developing such approaches, because, too long time allocation to the
creative exercises usually "narrow" the richness of outputs and as far as participants
are highly co-productive they feel more available to keep going in exploring the debates
and to request more time. Actually “lack of time” has been always a topic in all
workshops and this is a topic to figure out deeply as it is really almost paradoxical: the
more time is allocated to this kind of exercises, the most time participants demand to

be engaged in...

The focus in concrete and “actionable” questions and ideas, was also very valued this
time, eventhough in the first workshops patrticipants were mainly oriented to more
"conceptualizing" or "concept” debates. Actually, there is a path of joint confidence and
shared references allowing that "to do's" issues are gaining more and more room.
Participants also were more familiar with “actionable” tools, as co- productions are
revealing a core coherence of concerns and are gaining density on “how to address

them” while going deeper and deeper explored.
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TOP 8 Scored Tools Description

#1 - Roadmap (WSM28)

Each Group was devoted to design a roadmap with concrete actions and tasks to develop
ideas to be implemented towards pushing water issues to (a) a Public Agenda in general;
(b) a Public Agenda in Tagus Basin; (c) a Political Agenda in general; (d) a Political Agenda
in Tagus Basin; and (e) a high level integrated Political & Public Agenda. Each Group
shared their roadmaps in a common Wall Paper and began an actionable discussion.

Pros Comments: enables ideas creation sprints, supports ideas organization, enables
syntheses and feasibility approaches, quick focus on actionable tasks and activities.

#2 - Roleplaying (WSM28)

Participants were sorted by groups that should take the “shoes” of different stakeholders:
(a) politicians; (b) CEQ’s decision makers; (c) regulatory bodies; (d) farmers; (e) citizens.
Each group should work on a situation that revealed what should mean “to put water issues
in the political and public agenda” (the topic chosen to the actionable lab), taking account
“their shoes”, and perform it to all participants. A collective debriefing followed identifying,
drivers, triggers, solutions, conflicts and/or shared visions.

Pros Comments from Participants: allows to make real “real situations”, fosters mutual
learning , allows to “personify” ideas and different situations and worldviews, “out of the
box”, fun & revealing

#3 - Welcome & Farewell (lunch & Coffee) (general)

Participants are welcome with a coffee moment to enhance socialization and ice-breaking,
invited to have lunch together and stay a little more after meetings around a meal. Candies,
cookies, fruits and coffee were also available across the sessions in an informal mood.

Pros Comments from Participants: enables socializing and meets other stakeholders;
promotes informal networking outside the room; it's nice and warming

#4 - Self Introducing Games (general)

Participants are asked to present themselves by telling a personal tip, a story, a position
about a sorted word-card. Sometimes these games also enable to distribute randomly
participants by small working groups tables.

Pros Comments from Participants: promotes dialogues and initiatives; enables icebreaking
and interaction; increases participation; is appealing and is a stimulus.

#5 - BINGO so far...(general)

BINGO Research team shares on going work and results, followed by a debate and a
debriefing of ToP5 main ideas debriefing

Pros Comments from Participants: to feed daily life activities with BINGO results; to update
information; to better acknowledge BINGO project, to enable the building of a shared
communication base

#6- SWOT in RWC (about RS context) (WSM8)

Each of the four tables was devoted to one of the SWOT dimensions (Strengths,
Weakness, Opportunities and Threats) addressing 3+1 previous challenges: a) water and
services provision; b) urban floods; ¢) agriculture and droughts; and d) other issues. In each
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table participants were invited to give inputs and to promote the discussion about its SWOT
dimension and moved to another table after 15 minutes’ time. Each table maintained one
“resident facilitator” (some tables just preferred to maintain two facilitators) to keep the
discussion alive and to make sure that “all” contributions and ideas were registered in post-it
in the four available color “challenges” post boards. At the end, each table facilitator made a
short résumé and the collective production were placed in the big central table while an
open debate was facilitated.

Pros Comments from Participants: enables to focus in the Research site and reach different
points of view

#7 - Mapping risks (WSM8)

Participants were invited to state their perceptions on risk vulnerabilities as well as on
protected areas in the territory, in order to create a joint evaluation of “impact zones”. A big
map of the Lower Tagus Basin was posted at the room wall, and each participant sign on it,
by using different color post-its and brief words. Participants were invited to identify and
mark a) places they identify as more vulnerable to risks (using red post-its); b) places they
identify as less vulnerable to risks (using green post-its); and c) places they are more
acquainted with, since they usually move in.

Pros Comments from Participants: enables to share established knowledge, is interactive;
reveals perceptions about the territory and “blind zones”, enables a quick scan of eventual
critical points

#8 - Personas (WSMB8)

Each group built a “Persona” and explored a profile: (a) | am... a drought in Tagus Basin;
(b) 'am ... a little farmer at the Tagus Basin; (c) | am ... a teenager living at Tagus Basin;
and (d) | am ... a decision maker. Each group shared with everyone their “Persona” and
interactions between the different “Personas” were encouraged.

Pros Comments from Participants: very participative and pushed to think in a different way,
reveals accurate details that are usually lost in more conceptual discussions
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Overview of the Workshop evaluation by Participants

5th session — 16™ of november 2017
N° of evaluations: 30 (score scale: 1.00 to 5.00)

Achievement of meeting objectives 4
Relevance and added value to your activity 4,03
Meeting length (1=completed inadequate; 5=adequate) 4,03
Materials support provided at the workshop 4,14
Provided information in advance (e.g. date, location, schedule) 4,23
Richness of debate (moderation, conclusions, co-produced results...) 4,24
General evaluation of the meeting 4,27
Room layout (adequacy to the meeting) 4,3
Clarity of presentations/tasks/facilitators 4,31
Chance to participate and to contribute to the results of the meeting 4,47
Contacts and Welcome 4,57
Relevancy of addressed topics 4,72
Collaborative environment between participants 4,73
Collaborative environment between participants 4
Relevancy of addressed topics
Contacte and Weliorme
Chance to participate and to contribute to the results of the meating
Clarity of presentations/tasksMacitators
Aoom layout {adequacy to the meeting)
General evaluation of the meeting
Richness of debate {moderation, conclusions, co-produced results...)
Provided information in advance [e.g. date, location, schedule]
Materials suppart provided at the workshop
Meeting length { 1=completed innadequated; S=ade quate)
Relevance and add value to your activity
Achievement of meeting objectives
1 15 P 2.5 3,5 4 4.5
Comments in the WSM28 Evaluation Form
Positives
#2 Very dynamic ambiance allowing creativity and the emergence of innovative ideas
#3 Very important to put ourselves in other stakeholders roles
#5 Building concrete ideas
#6 Everything was OK
#8 In general high participation of all participants. The presentations on BINGO ongoing
activities and results were very clear
#11 Diversity of information and participants’ backgrounds. Interactivity between all
#13 informality
#14 The possibility to debate the different questions and to listen different opinions from
participants
#15 Rhythm; freedom of expression; exchange of ideas, even if not directly focused on the
exercises’ objectives
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#17 Keep going with ideas bloom

#19 Very dynamic

#20 Dynamism in results production

#21 The opportunity to address very concrete and real situations

#22 Participation and interaction between participants

#23 The debate successful and interesting in general. Very good. Surprising in some creative
aspects

#24 The approach to climate changes, namely to Tagus Basin

#25 Dialogue and interactivity

#26 Very important the opportunity to listen different points of view and different concerns.
Cross-checking opportunity. Listen what new researchers are doing

#27 Meeting around a very relevant issue with a very “hand-on” objective. We reached to
identify the problems and began to draft solutions in a very transversal way

#28 The addressed issues. The length of the meeting

#29 Rhythm and quality of the achieved collaborative work

#30 Diversity of contributions

Negatives

#2 Not enough time for tasks accomplishment

#3 Not enough time to cover all aspects of the issues.

#5 The room had not sufficient natural light and was not well ventilated. Delay in the meeting
beginning didn’t allowed to go deep in the debates

#11 Need more time to prepare the exercises

#12 The room was too narrow for so many participants

#13 Very short time to formalize with assertiveness the ideas. Too much “conceptual”
discussion between patrticipants

#15 The group division didn’t facilitate a “theme” orientation (random distribution not
facilitated!). Difficulty to focus on the object

#16 Too much time allocated to introductions and status reports. Lack of time to prepare ideas

#17 There were not many ideas “out of the box”

#20 More time is needed to go deeper in discussing the issues

#21 Lack of conclusions

#22 Need to close the meeting with conclusions

#23 The room has no good acoustic conditions and accessibility was not friendly; this should
be improved

#24 | realize how it exists a delay on addressing the issues

#25 More discipline at the time schedule

#29 Unbalanced time (too much details in BINGO so far session!)

#30 Too short time of length

Suggestions

#2

Longer sessions and with a break moment

#3

Presentations could have been more detailed and sent in advance.
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(Not clear the relevance of documentation available on the working tables)

#8 Maybe to make a break during the session to make it less speed-up. For such questions
more time was desirable

#13 To focus on “how to do” concrete actions/projects

#15 Another time distribution (less speeches and more time to participation)

#16 To keep the length of the workshop, but give more room to the discussion work

#17 Keep the methodology used today

#20 Coming back to an all-day dynamic, despite everyone’s time constrains. The relevance of
these issues deserves our availability for a deeper and profound debate

#29 The results of the modelling predictions should be presented in a more integrated and
synthetic way. New patrticipants should be invited to present themselves

#30 More time allocated to the workshop (morning + afternoon)
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