
1

TECHNICAL REPORT PART B

1. Explanation of the work carried out by the beneficiaries and overview of the progress

1.1 Objectives

The overarching aim of HYDRALAB+ is to strengthen the coherence of experimental hydraulic
research by improving the infrastructures so that they can not only facilitate progress in the
discipline but also better address climate change adaptation issues. This aim will be achieved by
delivery of the following set of objectives:

1. Widen the use of and access to major and unique environmental hydraulic research
infrastructures in the EU.

2. Bring an enhanced interdisciplinary approach into the field of experimental environmental
hydraulics by blending knowledge from a range of sub-disciplines such as ecohydraulics,
morphodynamics, hydraulic structures and ice engineering - together in integrated research
activities to address future challenges concerned with adaptations to climate change
embodied within a holistic approach.

3. Develop  instrumentation  beyond  the  present  state-of-the-art,  for  new  inter-disciplinary
and  complex applications such as morphodynamics in the presence of biota (ecohydraulics)
and/or hydraulic structures.

4. Demonstrate the effective flux of data between different types of experiment and also
beyond to external users, such as sharing experimental data among numerical modelling
efforts and field campaigns, and also transferring data to the wider scientific community and
other stakeholders, including government agencies.

5. Broaden our reach by using new (social) media-based methods to engage and train the next
generation of experimental hydraulic researchers. Use webinars, that can be shared via
recorded video (for YouTube) to create a novel and lasting archive of training material;

6. Reaching out to the experimental hydraulic research community beyond HYDRALAB in
Europe, and the wider world, by involving them in the process of achieving results and by
making them directly aware of project achievements.

7. Test, publish and disseminate protocols for dealing with adaptations to climate change in
environmental hydraulic facilities.

1.2 Explanation of the work carried out per work package and task

1.2.1 Work Package 1; MGT: Management of the consortium, led by Deltares

Main objective of this work package is the coordinated and integrated management of the
consortium.

Task 1.1 Consortium management by Deltares, DHI, HRW, UHULL and UPC

The management structure of HYDRALAB+ has been set up following the positive experiences with
previous HYDRALAB projects. Overall coordinator of the consortium Deltares has taken care of the
contacts with the EC. A consortium bureau has been established at the coordinator’s premises.
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Task 1.2 Coordination by Deltares, DHI, UHULL, UPC and HRW

Five Management Team (MT) meetings were organized to give guidance to the HYDRALAB+ project.
Minutes of meeting have been uploaded as deliverables. The MT consists of the coordinator and
representatives from four of the participants, who are responsible for the coordination and
monitoring of Networking Activities (NA’s), Joint Research Activities (JRA’s) and Transnational Access
(TA).

Task 1.3 Transnational Access monitoring and management of the user selection procedure led by
DHI

Monitoring and management of the user selection procedure were carried out by the representative
of DHI in the management team of HYDRALAB+. In close cooperation with the coordinator the
following aspects of the transnational access programme were monitored:

· The text of the call for proposals, including the communication with the European research
community  and the planning of the calls

· The selection of the User Selection Panel (USP) members
· The selection criteria
· The extension of the deadline of the call for proposals
· The procedure for the proposal selection
· The deliverable made after finalising the selection process after the first call

A 1st and a 2nd call for proposals were organized. USP’s, consisting of independent expert members
and representatives of the research infrastructures selected the best proposals based on a set of
pre-defined feasibility and quality criteria. The independent International Advisory Board (IAB) was
involved to review the user selection procedure. After the first call, 17 projects out of 77 were
selected, which has been reported in deliverable D2.1 with some projects already completed and
others underway. The second call resulted in 53 proposals.  At the end of the present reporting
period (28 February 2017) the selection procedure was not completely finished with the user
selection panel meeting for the hydraulics and environmental research proposals taking place during
the second reporting period.

The percentage of women in the USP was 42%. To ensure consistency among the USP’s, Peter Davies
– chairman of the IAB - was a member in two of the USP meetings.

Task 1.4 Participant General Assembly by Deltares

This task includes the preparation for the plenary annual Participant General Assembly (PGA)
meetings and the travel and subsistence for each of the representatives to attend. The PGA consists
of one representative from each participant. The PGA met during the 2nd HYDRALAB+ Workshop
Event in Gdansk. The PGA was informed about the progress of the project. No decisions needed to
be taken by the PGA as there have not been any changes of programme or contract.
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Deliverables and work plan Work Package 1

Deliverable 1.1, 1.2, 1.4-1.7 ‘Minutes of Meeting of the Management Team’ was delivered within the
reporting period. Due to the change of Coordinator within Deltares the delivery of first products
suffered some delay, however they were finalised within the reporting period.

Deliverable 1.3 ‘Minutes of the Participant Meeting’ during the 1st HYDRALAB+ Workshop Event in
Hull, 26 January 2016 was delivered with some delay caused by the change of Coordinator within
Deltares.

1.2.2. Work Package 2; NA1: Outreach to new users and review procedure Transnational Access,
led by Deltares

Main objective: To give potential new users access to European top research infrastructure. This task
includes launching calls for proposals as well as the establishment of an independent user selection
of the proposals received. As mentioned above two calls were organized, after which the most
potential projects have been granted.

Task 2.1 Outreach to new users by Deltares, AALTO, CNRS, DHI, HRW, HSVA, LUH, NTNU, UHULL
and UPC

A joint call for proposals offering Access to all facilities was launched in November 2015. The
deadline for the submission of proposals was February 19, 2016, but was extended to March 11,
2016, to give the applicants more time to improve their proposals.

The 2nd call for proposals was issued in September 2016 with an initial deadline at December 2, later
extended to December 16, 2016.

These calls for proposals included a description of the access opportunities at each provider and a
proposal form. In each call, applicants were asked to submit a four-page proposal addressing the
following subjects:

· Scientific  context  of  the  study  (incl.  reference  to  the  state-of-the-art  and  relevant
measurements carried out in the past)

· Explanation of how the research contributes to climate change adaptation
· Scientific need to use this specific installation
· Methodology
· Proposed analysis of the results
· Publication Plan
· Data Storage Plan (focus: dissemination of knowledge and availability for the European

Research Community)
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In addition, technical details and specifications of the planned experiments could be added on a
separate page (maximum length of one page).

The scientific community was informed in the following ways:
1. The calls for proposals were placed on the HYDRALAB internet site (www.hydralab.eu);

Furthermore, the call itself, or a link to the call on the HYDRALAB internet site, appeared on
the web sites of the individual facility providers;

2. Personal contacts of the facility providers were informed about the call by email;
3. An advertisement of the call for proposals appeared in the IAHR newsflash;
4. The call was distributed through the e-mail systems:

a. Coastal list (Coastal_list@UDel.Edu);
b. Rivers-list (rivers-list@iahr.org);
c. Arcus-list (arcticinfo@list.arcus.org);
d. Geomorph-list (Geomorph-L@listserv.boisestate.edu).

5. The call was advertised on twitter using the @hydralabplus account. This new approach to
publicizing the call was used to help reach a broader audience.

Everyone considering submitting a proposal in these calls was strongly recommended to submit a
draft  proposal  to  the infrastructure manager  at  least  2  weeks before the deadline.  In  this  way,  the
facility manager could advise on issues like technical constraints, feasibility or eligibility conditions or
could provide additional information after which the proposers could further improve their final
proposal. Furthermore, the applicants with limited experience were helped to improve their
proposal.  If  another  facility  would  be  more  suitable  for  the  research  proposed,  this  would  also  be
part of the advice.

This supportive approach was very successful, and has led to many relatively high-quality proposals.

Task 2.2 Review procedures Transnational Access by Deltares, AALTO, CNRS, DHI, HRW, HSVA, LUH,
NTNU, UHULL and UPC

User Selection Panel

An independent panel of experts was assigned to judge all received proposals using pre-described
selection and ranking criteria. The USP consisted of a majority of independent members, not related
to the Hydralab partners:

· Hydraulics and environmental research panel: 8 independent members and 2 dependent
members

· Oceanography panel: 4 independent members and no dependent members
· Ice research panel: 5 independent members and no dependent members

The 2 dependent members are from HYDRALAB+ partners. Representatives of the facility providers
were present at each USP meeting with an advisory role only.
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Well  before  the  meeting  all  proposals  were  distributed  to  all  sub-panel  members.  Because  of  the
large number of proposals received for the hydraulics facilities, three panel members were
appointed to judge each proposal in detail. They returned their judgments on the so-called User
Selection Form and these forms were distributed to the providers prior to the meeting. These three
members  were  given  the  lead  in  the  discussion  during  the  meeting.  The  opinion  of  the  other  USP
members was as valuable as those of the three appointed members however.

Common User Selection Panel Procedure

To achieve a uniform and unbiased approach of user selection, the facility providers participating in
HYDRALAB+ have used a common user selection procedure. In summary, this common user selection
procedure includes the following:

· Joint calls for proposals are being issued when possible
· The applying user groups are given the possibility to submit a preliminary proposal which

then can be improved based on the remarks of the facility manager
· A  USP  of  experts  in  the  fields  covered  by  the  facilities  is  formed  consisting  of  at  least  4

members of whom a majority is not related to the particular facility
· The independent panel of experts will judge all proposals received, using pre-described

selection and ranking criteria. It is being ensured that the experts do not have any
involvement whatsoever in the proposals reviewed

· In a USP session each proposal will be discussed and the acceptance of a proposal is based
on the majority agreement of the USP-members. The facility manager will only provide
additional information to the panel where necessary

· The USP drafts a short-list of user groups to be granted access
· The user groups granted access will be informed
· In case of non-acceptance the applicant is informed by email from the facility manager with

a summary of the comments made by the USP. The applicant is advised to revise the
proposal and submit it at a subsequent call, unless the short list already exceeds the
available number of access days or in case the proposal received a C-rating.

The user selection procedure was sent to the USP before they received the proposals.

Selection criteria and weighing

The selection and ranking criteria deal with:
· Eligibility and feasibility
· Conformity with the objectives of the EC
· The number of access days required for the project
· Fit within the logistics of the host institute
· Relevance  of  the  possible  outcome  of  the  project  or  to  the  theme  “adaptation  to  climate

change”
· Scientific level of the proposal
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The individual scores that could be given to the selection criteria were: A/a = good; B/b = acceptable,
but should be improved; C/c = poor, reason for rejection. During the selection process a more
detailed ranking was sometimes used: A1 (excellent), A2 (very good), A3 (good), B1 (good, but
should be improved on some minor items), B2 (acceptable, but should be improved on certain
items), B3 (acceptable, but needs improvements on important items), C (poor, reason for rejection).
These criteria were included in the user selection forms, which were sent to the USP members along
with the proposals.

To assess the various scores of the selection and ranking criteria using an objective and uniform
approach, a common weighting procedure was agreed. With respect to the criteria mentioned in the
user selection form, which every applicant received with the call, the following steps were taken to
come up with a final ranking of proposals to be granted access.

Firstly, two primary criteria for granting access to a proposal were:
1. The proposal had to be eligible and feasible;
2. The project had to fit within the logistics of the host institute.

Feasibility is defined as technical feasibility, e.g. the facility should be suitable for the proposed
research  project.  If  one  of  these  conditions  was  not  met,  the  proposals  were  rated  with  a  C  score
and were not granted access.

Eligibility means that user group must satisfy the following three conditions:
· The user group leader must come from EU member states or associated states
· The total amount of researchers from outside EU member states or associated states may

not exceed 1/3 of the total number of researchers in the group. Only some exceptions to this
rule were acceptable, to be discussed prior to the selection meeting with the coordinator

· The user group leader is not from a HYDRALAB+ partner or associated partner
· The total amount of researchers from HYDRALAB+ partners and associated partners may not

exceed  1/3  of  the  total  number  of  researchers  in  the  group.  Researchers  from  CNRS,  not
being CNRS-Grenoble or CNRS-Toulouse, are not being considered as HYDRALAB+ partner.
Exceptions to this rule can be made for ice related research, because of the small research
community, to be discussed prior to the selection meeting with the coordinator

· Both the user  group leader  and the majority  of  the users  must  come from a country  other
than the country where the legal entity operating the infrastructure is established

· The user group members do normally not have access to a similar facility

Secondly, the proposals were judged on their scientific merit, i.e. the relevance of the possible
outcome of the project (selection criterion 4 in the user selection form) and the scientific level of the
proposal (selection criterion 5) were equally important and each contributed 50% of the proposal
assessment.
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If  two proposals  were equally  rated in  the previous step,  the conformity  with the objectives  of  the
EC was taken into account (selection criterion 1). This includes the internationality of the group, the
percentage of first-time users and percentage of female users.

Finally,  the  amount  of  access  required  for  the  project  was  considered  (selection  criterion  2).  A
reduction in the number of access days requested could be proposed to the user group if the USP-
panel considered that the objectives could be achieved with fewer access days.

USP meetings

Three USP meetings were held to assess the proposals received for the different subgroups after the
1st call:

· Hydraulics and environmental research panel: 3-4 May 2016 at DHI Hørsholm, Denmark
· Ice research panel: 3 May 2016 at DHI Hørsholm, Denmark
· Oceanography panel: 11 May 2016 at CNRS Grenoble, France

One USP meeting was held to assess the proposals received after the 2nd call:
· Ice research panel: 1 February 2017 at Aalto, Helsinki.

The meeting for hydraulics and environmental research proposals, held on 7 March 2017, will be
reported in the next reporting period.

Based on the opinion of the USP-experts and the selection and weighing criteria, a final score was
assigned to each proposal. It was decided to grant proposals with an A-rating (viz. A+, A or A-; A1-A3)
access to the facilities proposed, provided that sufficient access days are available in the relevant
type  of  facilities.  Those  with  a  B-rating  (or  B1-B3)  were  advised  to  improve  their  proposals  and
submit it at a subsequent call if sufficient access days are still available for the particular facility.
Proposals with a C rating were rejected.

The average quality of the proposals in this round was very high. Consequently, a large number of
proposals were given a high rating. Unfortunately, the limited budget did not enable us to grant all
high rated proposals. The procedure to manage this situation, the following procedure was agreed
by the USP to allocate access from this call:

1. All proposals with a rating above B were ranked in order of merit by the USP;
2. If there were more access days requested in those highly ranked proposals, then only the

best were granted, until the facility provider had allocated 2/3 of the access days available
from the contract.

One proposal with a B2-rating was granted with 0 access days (H+_LUH_12_GWK_Hydromast). This
proposal was sufficiently interesting and it was acknowledged that this proposal can be added to
another project without extra costs. The device can easily be installed in the flume during a certain
project and be tested by the user group without interfering the main project.
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Deliverables and work plan of Work Package 2

Deliverable 2.1 ‘Report First Call for Proposals’ has been delivered with a slight delay, due to the
overwhelming amount of proposals received. Agreed delivery date is 31 August 2017 and the
product has been submitted 21 December 2016.

Deliverable 2.2 ‘Report Second Call for Proposals’ is to be submitted 31 December 2017, the draft is
in process.

1.2.3 Work Package 3; NA2: Building a virtual HYDRALAB Community, led by SAMUI

Work package main objectives are to raise awareness, to encourage interactive communication with
the next generation of experimental hydraulic researchers, to facilitate active involvement of
stakeholders,  to ensure deliverables meet specific industry and community needs, to encourage
interdisciplinary collaboration in the field of experimental hydraulics and to provide effective access
to past, present and future HYDRALAB+ results.

Task 3.1 Reaching out to the research community by SAMUI, LNEC, UHULL, UPORTO and CNRS.

The HYDRALAB+ project has built on the existing web presence and experience to create an online
project networking platform that is promoting communication within and beyond the existing
community.

Task 3.2 Developing HYDRALAB online communities by SAMUI, LNEC, UHULL, UPORTO and CNRS.

Three specific communities have been identified as critical to fulfil the main objectives of the
HYDRALAB+ project, namely the hydraulic experimental researchers, next generation of
experimental researchers and stakeholders’ communities. Work here will now focus on new and
effective methods and approaches for networking with those three specific communities.

HYDRALAB+ has successfully broadened our reach by using new (social) media-based methods to
engage with researchers beyond the Hydralab community. We have successfully grown our Twitter
following by 30-50 people per month so that now we have almost 600 followers and have used this
to create a weekly online event known as ‘#FlumeFriday’ to share experimental work. This has
achieved a reach of over 200,000 impressions from over 200 shared tweets. This provides the
HYDRALAB+ community with a platform to deliver our new online training resources to a much
broader audience as well as enabling researchers, particularly the Next Generation of Researchers
(NGR) to network and share ideas and experimental results. It is notable that our twitter community
reaches beyond HYDRALAB+ members and beyond Europe.
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Task 3.3 Establish open access to interactive HYDRALAB inventories by SAMUI, HRW and CNRS.

The development of a knowledge platform has started to provide easy and long term access to
information accrued over the past projects as well as the actual HYDRALAB+ project. Links will also
be established with other inventories of research infrastructures, hydraulic facilities and instruments
developed outside the HYDRALAB+ project.

Deliverables and work plan of Work Package 3

Deliverable 3.1 ‘Online Networking Platform Design’ was delivered with some delay.

Deliverable 3.2 ‘Online Communities and Social Media Design’ was delivered with some delay.

Deliverable 3.3 ‘Online Networking Platform Implementation’ is to be finalised by 31/08/2019,
preparations are starting.

1.2.4 Work Package 4; NA3: Training the Next Generation Researchers (NGR), led by UHULL

The objective is threefold:

1. To provide training workshops for NGR in environmental hydraulic experimentation and
measurement techniques;

2. To build a virtual training resource to share knowledge and expertise of the HYDRALAB+
network with the wider environmental hydraulics community;

3. To build a platform to exchange researchers between laboratories.

Task 4.1 Training workshops for the NGR by UHULL, Samui, UPC, CNRS, DHI and NTNU.

The first training workshop was held in Toulouse during January 2017. The workshop aimed to
demonstrate a variety of optical measurement techniques and to develop an improved
understanding of scaling theory and the practical implications of scaling associated with different
types of physical models. This was delivered through four activities:

1. Lectures on scaling issues in flume experiments;
2. Laboratory experiments, including Laser Doppler Anemometry, Particle Image Velocimetry,

ombroscopy and optical altimetry using fringe projection;
3. Data analysis to investigate the limits, advantages and weak points of different

measurement techniques;
4. Two lectures on state-of-the-art 3D-3C scanning PIV and an overview of scaling issues

associated with research in HYDRALAB+.

There were 34 applications to participate in the 1st HYDRALAB+ NGR’s workshop. Following a
rigorous selection procedure, 16 participants were invited to attend the workshop. The gender
balance of the participants was 38% female and 62% male which is similar to the gender balance of
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the applications received. The median age of participants was 29.5 years which was 1 year lower
than that of the applicants. Participants work in in 10 different countries and were of 11 different
nationalities. Following the trend in applications, the most participants were working in the UK.
Most of the participants had already obtained a PhD with 25% of the participants currently studying
for a PhD and on average the PhD students were near to the start of their 2nd year of study.

The next training workshops are planned to take place at UPC in Barcelona, later in 2017 and at DHI
in Denmark in summer 2018. The workshop at UPC will focus on acoustic measurements techniques
and links to JRA2 whilst the workshop at DHI will be field-based and will link to activities in JRA3. The
timing of these workshops will ensure that we provide opportunities to different researchers and
also co-ordinate the training sessions with other work in Hydralab to make the best use of available
resources.

Task 4.2 New virtual learning resource for the environmental hydraulic community by UHULL,
Samui and all JRA partners.

The HYDRALAB+ community will make its training available for users of experimental facilities across
the globe. Knowledge and good practice in the use of equipment and facilities will be shared using
podcasts, webinars and video presentations. Each partner involved in Joint Research Activities will
contribute at least to one virtual training package to showcase new technologies and share good
practice in experimentation, instrumentation or data analysis.  Particular emphasis will be given to
developing training packages that promote the collection and analysis of high quality data that can
enhance future data flux in the physical modelling community. This approach has been explained
and discussed during the 2nd HYDRALAB+ Workshop Event in Gdansk September 2016.

The online platform has been delivered which makes use of YouTube to host our training videos
which can then be accessed via the HYDRLAB+ website and publicised using Twitter. The first video is
already available and each partner involved in the JRAs will add to this collection.

Task 4.3 New Researcher Internships and Links by UHULL, Samui, LNEC and UPC

Soon a web-based tool will be developed to enable NGR’s to link with HYDRALAB+ partners
throughout Europe. Two-week internship opportunities with funded travel and subsistence costs to
work on research projects (including JRAs and TA projects) will be offered at the relevant facility to
gain a significant range of experiences and valuable new skills.

Deliverables and work plan of Work Package 4

Deliverable 4.1 ‘Next Generation Research Workshop 1’. The original delivery date of 30/09/2016
could not be met because of the results of the first training workshop - held in Toulouse in January
2017 – needed to be included and the date of the workshop had to be co-ordinate with the
availability of laboratory resources. The report was delivered 27/03/2017, within 4 weeks
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Deliverable 4.2 ‘Virtual Training Platform’ was delivered as a web-based resource:
http://hydralab.eu/research--results/virtual-learning-resource/. It was created in September 2017;
an explanatory report has been uploaded as a deliverable.

Deliverable 4.3 ‘Virtual Training Videos’. The delivery date 28 February 2017 mentioned in the
Description of Activities indicates the start of this process rather than the production of a single
report and we aim to add to this resource throughout the project. Each partner involved in Joint
Research Activities will contribute.  An explanatory report has been uploaded as a deliverable.

Deliverable 4.4 – 4.7 are planned for 2018 and 2019.

1.2.5 Work Package 5; NA4: Themed workshop events for stakeholders, led by Deltares

Six ‘HYDRALAB+ Workshop Events’ for both participants and associated participants have been
scheduled. Each of the events will be organized at the premises of one of the participants of
HYDRALAB+. These events have proven to be a successful instrument for coordination and
dissemination of results in the HYDRALAB network and beyond. The events are also used for
organising themed workshops to engage directly with stakeholders like the facility owners, European
environmental community, industry, policy makers, climate change community, Transnational
Access users and international experimental hydraulic research community outside Europe.

Task 5.1 First HYDRALAB+ Workshop Event, 26-29 January 2016 by UHULL and Deltares.

This Workshop Event was successfully organized in January 2016 in Hull, UK. Besides the MT Meeting,
Participant and PGA Meeting and progress meetings a workshop with Facility Owners and the
experimental hydraulics community were organized. Also the first International Advisory Board
meeting took place.

Task 5.2 Second HYDRALAB Workshop Event, 19-23 September 2016 by IBWPAN and HRW.

This Workshop Event was successfully organized in September 2017 in Gdansk, Poland. Besides the
MT Meeting, Participant and PGA Meeting and progress meetings three dedicated workshops were
organized: ‘Workshop Policy Makers and HYDRALAB+’, ‘Advanced Workshop on JRA3 FREE Data’ and
a ‘Foresight Gathering Study Workshop 1’.

Task.5.3 Third HYDRALAB Workshop Event, 15-19 May 2017 by UCAN and Deltares

Preparations have started in this report period.

Task 5.4 Fourth HYDRALAB Workshop Event, December 2017 by CNRS and Deltares
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This event will be prepared in time.

Task 5.5 Fifth HYDRALAB Workshop Event, September 2018 by UC and Deltares

This event will be prepared in time.

Task 5.6 Sixth HYDRALAB Workshop Event, April 2018 by GEOECOMAR and Deltares

This event will be prepared in time.

Deliverables and work plan of Work Package 5

Deliverable 5.1 ‘Participant Meeting 1 - Minutes’ was delivered with some delay on 01/08/2016. The
agreed delivery date was 31/12/2015. Due to the change of Coordinator within Deltares could not
be avoided regretfully.

Deliverable 5.2 ‘International Advisory Board - Minutes 1’ was delivered with some delay on
01/08/2016. The agreed delivery date was 31/12/2015. Due to the change of Coordinator within
Deltares could not be avoided regretfully.

Deliverable 5.3 ‘Workshop Facility Owners - Minutes’ was delivered with some delay on 16/09/2016.
The agreed delivery date was 31/12/2015. Due to the change of Coordinator within Deltares could
not be avoided regretfully.

Deliverable 5.4 ‘Participant Meeting 2 - Minutes’ was delivered with a slight delay on 11/11/2017.
The agreed delivery date was 31/08/2016. The Participants Meeting has been held during the
Second Workshop Event in Gdansk, which could not be organized earlier than September 2017.

Deliverable 5.5 ‘Workshop Policymakers - Minutes’ was delivered with a slight delay on 24/10/2017.
The agreed delivery date was 31/08/2016. The Participants Meeting has been held during the
Second Workshop Event in Gdansk, which could not be organized earlier than September 2017.

Deliverable 5.6 ‘Advanced Workshop on JRA3 FREE DATA – Minutes’ was delivered with a slight
delay on 30/11/2017. The agreed delivery date was 31/08/2016. The Participants Meeting has been
held during the Second Workshop Event in Gdansk, which could not be organized earlier than
September 2017.

Deliverables 5.7 – 5.18 are planned during the next reporting period and will be prepared in time.

1.2.6 Work Package 6; NA5: Foresight Studies, led by DHI of Work Package 6

Objective of the foresight studies is to consider the joint application of methodologies for various
land-water interfaces when exposed to climate changes. Two foresight studies have been scheduled:

· Definition of needs for upgraded experimental facilities and methods by mapping of future
risks caused by climate change for coasts, estuaries, rivers and arctic marginal zones

· Identification of experimental datasets for adaptation to climate change
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Task 6.1 Experimental facilities for studies of climate change and adaptation by LNEC, Deltares,
DHI, HSVA, Aalto, IAHR, LUH, UHULL and UPC

The study will identify methodologies to map risks for European countries and associated member
states and prepare inventories of typical study cases:

1. For these cases risks will be identified and adaptation measures be outlined;
2. The need for experiments to develop the relevant measures will be identified;
3. Recommendations for development of appropriate experimental infrastructures will be

provided.

Task 6.2 Identification of datasets for impacts of climate change by DHI, Deltares, LUH, HRW and
HSVA

This study will describe:

1. Appropriate procedures for monitoring impacts of climate change along land-water
interfaces and collection of historical data and statistics;

2. Procedures for downscaling data for particular use in selected case studies involving flooding,
impacts on structures, sediment processes and ecological impacts, with emphasis on the
interactions between physical and ecological components.

Both tasks above have been studied in combination. Workshop events have been hosted both at the
HYDRALAB+ Start up meeting in Hull and the 2nd HYDRALAB+ Workshop Event in Gdansk. At the
meeting in Hull the overall scope of the Foresight Studies in WP 6 has been was presented and input
was sought from all participants. In June 2016 all participants have been invited to contribute to the
Work Package by providing input to the following topics:

· Definition of needs for new or upgraded experimental facilities and methods by mapping of
future risks caused by climate change for different types of land-water interface (coasts,
estuaries, rivers and arctic marginal zones)

· Identification of experimental datasets for adaptation to climate change

Prior to the meeting in Gdansk in September 2016 this information was collated and selected
partners were invited to present their information. In addition representatives from two groups
relating to data set on climate change were invited to present at the 2nd HYDRALAB+ Workshop
Event:

· Representatives from the Consortium of Global Observation of Sea Surface Levels (GLOSS)
represented by the British Oceanographic Data Centre presenting on information of changes
in sea level

· Representative from the CMIP5/6 climate change modelling programme presented by a
member of the Danish Meteorological Institute discussing the outputs from the European
Climate Change Modelling initiative called EC-Earth

The presentations were followed by a workshop and the participant discussing aspects of climate
change and their implementation in model experiment in the context of the HYDRALAB+ project.
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Information from this workshop session has been collated and is currently being compiled by LNEC
into one of the deliverables from Work Package 6, Deliverable 6.1. This will be reported at the next
HYDRALAB+ Workshop Event in Santander and subsequently finalised.
It is envisaged that findings will at least be reported in a conference presentation. A suitable
conference is currently being identified.

Deliverables and work plan of Work Package 6

Deliverable 6.1 ‘Paper on Datasets for Climate Change Impact’ is planned for 31/10/2017. A first
draft is in process.

Deliverable 6.2 ‘Paper on Experimental Facilities for Climate Change Impact’ is planned for
30/06/2018. A first draft is in process.

Note:
The above mentioned deliverables are not according to the order of the tasks 6.1 and 6.2.
Mistakenly the deliverable titles have been swapped in the Agreement and EU Portal. Once
convenient, this might be corrected by the policy officer of the EC. The correct combinations are:

· Deliverable 6.1 ‘Paper on Experimental Facilities for Climate Change Impact’ planned for
31/10/2017;

· Deliverable 6.2 ‘Paper on Datasets for Climate Change’ planned for 30/06/2018.

1.2.7 Work Package 7; NA6: Innovation, led by HRW

Work package objectives:
· Reinforcing partnership with instrument manufacturers, by transferring knowledge, sharing

experiences, undertaking benchmark tests;
· Reinforcing partnership with contractors, through fostering the use of the research

infrastructure by industry, dissemination of the results of HYDRALAB+ and engagement with
industrial associations;

· Effectively spreading good practice and establishing long term engagement of industry and
the community outside the traditional hydraulic research community.

Task 7.1 Reinforcing partnership with instrument manufacturers by HRW, UPC, NERC, LNEC and
CNRS

First preparations have been done on the organisation of a dedicated workshop during the 3rd

HYDRALAB+ Workshop Event in Santander, 15-19 May 2017. As part of the discussion we will also
identify trends in the development of instrumentation.

Task 7.2 Reinforcing partnership with contractors by HRW, LNEC

The instrumentation, protocols, guidelines and knowledge developed by the HYDRALAB+ network
are used routinely by contractors and engineering firms in research to support design, construct,
monitor and maintain hydraulic infrastructures. The objective of this task is to engage with this
community to promote innovation through fostering the use of research infrastructures by industrial
researchers and engagement with professional bodies such as the Institution of Civil Engineers (UK),
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DANCORE (DK) and equivalent bodies in other European member states. Preparations have been
started in conjunction with task 7.3.

Task 7.3 Community engagements and spreading of good practice by LUH, HRW, LNEC, DHI

Within this task the added value of experimental research is to be demonstrated for adaptation to a
changing climate. For the purpose of spreading good practice we are preparing the set up an
Industrial Engagement Panel that will advise us on our interaction with industrial partners. We
foresee to include up to 5 experts coming from instrument manufacturers and contractors. The
Panel will be installed during or after the dedicated Workshop on Industry and Innovation as part of
the 3rd HYDRALAB+ Workshop Event in Santander.

Deliverables and work plan of Work Package 7

Deliverable 7.1 ‘Establishment Industrial Advisory Board’; Minutes of first Meeting
Establishment of the Industrial Advisory Board is one of the three milestones mentioned on the EU
portal. The milestone date is May 2017.  According to this plan the recruitment of the board has
been started in January. The candidates for this group are invited to attend to the related workshop
“Innovation and Industry”, as part of the 3rd HYDRALAB+ Workshop Event in Spain in May 2017. The
date of the establishment of the Board seemed to be mistakenly mentioned in the Agreement as
February 2016. As it coincides with the third HYDRALAB+ Workshop Event in Santander, 31/05/2017
seems more logical to use as the D7.1 delivery date, which connects well to the milestone
mentioned above. Additionally we would like to propose to change the name ‘Industrial Advisory
Board’ into ‘Industrial Engagement Panel’ (IEP) amongst others to avoid confusion with the
“International Advisory Board” which would have the same abbreviation (IAB).

Deliverables 7.2 – 7.5 are planned for the next reporting period, preparations are underway.

1.2.8 Work Package 8; JRA1, REpresenting Climate Change In Physical Experiments (RECIPE) by
UHULL

Physical modelling for climate change adaptation faces the challenge of incorporating and scaling
non-linear responses resulting from changes in event frequency and magnitude. RECIPE will meet
this challenge by developing new innovative experimental techniques, methods and protocols to
ensure physical hydraulic modelling can deliver its crucial role in providing informed solutions for
climate change mitigation. In particular, we need to improve our experimental modelling of:

· Extreme events; how do we best represent and experimentally model the impact of series of
short-duration large magnitude events?

· Increased variability, frequency and duration of events; how do we experimentally model
the cumulative impact of events at higher frequencies, including impacts on the living
components of the ecosystem and on defensive structures?

· Long time-scale progressive changes; how do we best model/represent gradual changes in
flow and ice forcing (e.g. sea level rise or trends in river discharge) with a superimposed
increase in variability?
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The tasks outlined below for RECIPE seek to develop innovative experimental techniques, methods
and protocols for the physical modelling of climate forcing that will underpin and enhance our
understanding of adaptation to climate change.

The work done during this period in WP8 underpins the design of an effective experimental
programme to achieve the deliverables for this Work Package. All partners were involved in our far-
reaching critical review which has identified the current state of the art in terms of how the impact
of climate change on hydraulic regimes can be effectively represented in physical models. This work
now leads into our extensive experimental programme which has begun during this reporting period
with a series of model tests to improve the representation of storminess and unsteady conditions on
critical coastal structures. For other deliverables, we have begun preparing the experimental
programme with small-scale tests and equipment development.

Task 8.1 Critical review of challenges for representing climate change in physical models by UHULL
and all

As part of Joint Research Activity 1, a critical review (Task 8.1) was done to provide an analysis of the
methods and results from previous and on-going research programmes that attempt to use (or have
used) physical models to assess the potential impacts of climate change. The review considers
models that represent coastal, estuarine and fluvial environments plus experiments that address
climate adaptation with regard to sediment dynamics, morphodynamics, ecosystems, ice and
structures. The review of existing experimental methods outlines the current state-of-the-art and
informs the experiments that will be undertaken in Tasks 8.2-8.6 so that protocols and techniques
are developed to add value and significantly advance the capacity and outputs of physical modelling
facilities.

Figure 1. Word cloud illustrating key terms and focus of Task 8.1 Deliverable on Critical review of
challenges for representing climate change in physical models.
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Completion of the deliverable for Task 8.1, titled “Critical review of challenges for representing
climate change in physical models”, involved a number of steps outlined below and included all
partners from this Work Package:

1. First, researchers from the University of Hull (lead beneficiary for Task 8.1) invited
researchers from all other institutes in the HYDRALAB+ network to write a review of existing
experimental methods of the state-of-the-art in their discipline. To help develop a consistent
format, a template was provided to all institutes outlining the expectations and focus of
their review;

2. Researchers from the University of Hull synthesized and integrated all contributions in a
single document. Some duplicate sections were removed while new text was added to
bridge the gaps between topics and disciplines;

3. A feedback session was organized at the second HYDRALAB+ event in Gdansk, Poland,
September 2016, for all institutes to provide comments and suggestions for improvement.
Group discussions were organized with the aim of identifying gaps in knowledge and
understanding within the deliverable to ensure that the final document was comprehensive;

4. Researchers from the University of Hull used the comments from the feedback session to
further improve and streamline the deliverable with additional contributions from some
partners to improve the coverage. The main comments from the feedback session included
the suggestion to merge two chapters into a single chapter and to add an Executive
summary to the deliverable;

5. The updated deliverable was sent out to all institutes for final feedback. After including
some minor comments;

6. The deliverable was finalised by researchers from the University of Hull and submitted to the
project coordinator (see full reference below).

For dissemination purposes, the University of Hull has made the deliverable available on the
HYDRALAB+ website. The full report can be accessed via http://hydralab.eu/research--results/jra1-
recipe/JRA1-RECIPE---Results/Task-81/ with also the individual chapters available for download. The
increase the impact of the work, individual chapters have been highlighted and shared with the
community via Twitter.

A sub-group of the partners involved in writing the deliverable then continued to develop part of the
content of the deliverable for publication in a refereed journal. The resulting manuscript focused on
fluvial environments, addresses the state-of-the-art measurement capabilities, and identifies a
number of priority areas for future research in the context of climate change. The manuscript was
written and improved through a number of feedback cycles of researchers within the HYDRALAB+
network. The manuscript by Baynes et al. was submitted to the journal Earth-Science Review early
February 2017 for external review.

References

McLelland, S.J., W.I. Van de Lageweg, E.R.C. Baynes and members of the HYDRALAB+ network, 2016,
Critical review of challenges for representing climate change in physical models. Hull, United
Kingdom, 180 pp.
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Baynes, E.R.C., W.I. Van de Lageweg, S.J. McLelland, D.R. Parsons, J. Aberle, J. Dijkstra, P. Henry, F.
Moulin, S.P. Rice, M. Thom, (under review), Beyond equilibrium: Re-evaluating physical modelling of
fluvial systems to represent climate changes, Earth-Science Reviews, Feb. 2017.

Task 8.2 Innovative approaches for representing variability and unsteadiness in flume facilities  by
CNRS, UHULL, NTNU, UPC, LUH, Aalto, UPORTO, Deltares and HRW

In order to improve the representation of storms (the main extreme event in coastal environment)
in physical models, complementary experiments have been performed in 2016 by partners
possessing wave flumes, namely UPC, LNEC, UPORTO and HRW. At UPC, overtopping and damage
measurements were performed for different possible representation of a storm event (down-scaled
real storm and different synthetic ones). At HRW, overtopping experiments were performed for a
smooth slope and vertical wall, focusing in particular on low overtopping discharges conditions.
Additional data were obtained with experiments at a different scale at LNEC. 3D aspects were
addressed in experiments performed in the wide flume of UPORTO. All experiments with damage
measurements benefited from the photogrammetric measurements technique deployed by Deltares.
Analysis of these experiments has begun and is still in progress in order to improve existing protocols
and answer the following questions:

a) How the experiment duration (or equivalently number of waves) impacts the accuracy of
the measured output (overtopping, damage), depending also on the measurement
technique used in the experience (progressive damage vs. damage threshold)?

b) How the experiment set-up can be simplified without losing relevancy, for instance by the
use of synthetic storm sequences and JPA analysis?

c) How these new experimental data agree (or not) with existing protocols (like the EurOtop 2
Manual (EurOtop, 2016) for overtopping)

Results will be presented at the Coasts, Marine Structures and Breakwaters 2017 conference
organized in September 2017, on the basis of three papers written and submitted by the participants.

Separately, experiments have been performed in a free-surface channel at the Institut de Mécanique
des Fluides de Toulouse“(IMFT, CNRS-Toulouse), in order to generate highly non-stationary and
heterogeneous turbulent flow. To obtain such flow characteristics, the bottom of the flume was half-
filled with a regular pattern of cubes. The shear between the two parts of the flume (smooth bed
and bed covered with cubes) and the turbulence anisotropy generate both horizontal coherent
vortices (associated with the horizontal mixing layer) and secondary currents near the flume centre,
which add up and mix with the vertical turbulent boundary layer structures. This complex flow was
investigated using a 3D-2C PIV scanning measurement technique in last December-January and the
analysis is under progress to determine how the increased number of PIV measurements yields a
better characterisation of the flow (both in term of statistics and coherent structures). Time and
spatial convergence issues will be addressed and extended to the broader context of task 8.2.

Task 8.3 Innovative approaches for scaling morphodynamics in time by NTNU, LUH, CNRS, UHULL,
UPC, Deltares, LNEC and UPORTO
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The work in Task 8.3 “Innovative approaches for scaling morphodynamics in time” focused mainly on
a literature review in regard to scale model techniques and approaches used to simulate the
morphodynamic development of rivers, estuaries, and coastal areas. The processes governing the
morphological development of such environments depend on a wide range of spatial and temporal
scales ranging from a few seconds to geological time scales. The review clearly revealed that physical
scale models can represent a useful tool to simulate and investigate the corresponding complex
processes and feedback mechanisms given that their design reflects the spatial and temporal scale
of the problem under investigation. Corresponding scale-model types, scaling approaches for
sediment transport, and time scales have been summarized in the deliverable “critical review”.
These results provide the basis for the further work in regard to task 8.3. Moreover, work has been
started to establish a database in regard to scale model studies carried out with lightweight
materials. A separate review-paper in regard to studies with lightweight-materials is presently in the
planning stage.

Besides the work related to the critical review, information on on-going and planned experiments at
the different partner institutions have been gathered. Some of the experiments will be carried in the
near future and as soon as the results of the experiments will be available, they will be used for the
further work in regard to the task.

Task 8.4 Innovative approaches for measuring organism stress and behavioural integrity in flume
facilities by LBORO, UHULL, NTNU, DHI and UPORTO

LBORO has begun work on the development of new approaches to measuring organism stress with
the appointment of an ecohydraulics specialist in early 2017. This is to ensure that work in this task
can coincide with the main experimental programme. We have settled on the use of Chlorophyll
Fluorescence as the primary means by which we will measure plant stress. A suitable instrument has
been identified and will be ordered soon.  In addition, access has been secured to bench-top
mechanical testing machines that can be used to establish the mechanical properties of plant
samples. Pressing tasks that will be resolved before the Santander meeting include: identification of
suitable model species to work with (almost certainly eel grass plus a common freshwater
macrophyte); finalisation of the experimental design of phase 1 (“bucket”) experiments that will
investigate the sensitivity of plants to common laboratory stresses and refine the measurement
protocols used;  development of the phase 2 (flume) experiments that will investigate the links
between quantified stress, biomechanical adaptation to stress and impacts on measured hydraulics.
Experiments will then begin in the summer of 2017.

Task 8.5 Innovative Approaches for scaling biology in time by UHULL, LUH, LBORO, CNRS, NTNU,
and Deltares

Incorporating biological responses and understanding bio-physical interactions faces a number of
challenges due to the non-linear system responses resulting from the changes in event frequency
and magnitude associated with climate change. The plan for this task is to undertake experiments
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using dynamic braided river models at UHULL to investigate the impact of increased flood magnitude
and different flood sequences simultaneous with the growth or decline of vegetation. Previous work
on the interaction of river systems with vegetation growth have shown that channel patterns are
strongly influenced by bio-geomorphological interactions which are likely to be critical for managing
future climate change adaptation. To overcome the challenge that biological components change
over a wide range of different time scales, we have been developing the application and use of
chemical surrogates to replace the need to grow and sustain real vegetation in experiments.

Small-scale experiments are currently underway to test the effectiveness of chemical surrogates in
terms of bank stability/erosion for comparison with natural surrogates which have been used in
previous experiments of this type. This new approach will considerably accelerate experimental time
since there will be no growth period, also it will minimise variations in biotic effects due to changes
in plant health. Large scale experiments will begin by the start of 2018.

Task 8.6 Management and Dissemination by UHULL, CNRS, NTNU, LBORO

In task 8.6 we have presented our results to the HYDRALAB+ community and invited participants, at
the Hull and Gdansk meetings. In addition, we have been presenting work at a number of
conferences and have submitted several abstracts to future conferences. There will be several
papers presented at Coasts, Marine Structures and Breakwaters 2017, 5-7 September 2017,
Liverpool Waterfront, UK and 37th IAHR World Congress, 13-18 August 2017, Kuala Lumpur,
Malaysia.

When necessary we have also held additional face-face and virtual meetings for task members to
ensure the effective co-ordination and implementation of our workplans.

Deliverables and work plan of Work Package 8

Deliverable 8.1 (coordinated by UHULL) has been completed, with a minor delay to enable the
discussion of the deliverable by all partners at the Gdansk meeting. The report has been submitted
8/11/2016; the original proposed date of delivery was 30 June 2016.

Deliverable 8.2 (coordinated by CNRS) has progressed significantly with many experiments already
being completed and results being processed for presentation and dissemination.

The work for deliverables 8.3 – 8.5 has been started and is on-track for successful completion with
the experimental programmes planned and trial small-scale experiments underway.

1.2.9 Work Package 9; JRA2: Cross Disciplinary Observations of Morphodynamics and Protective
structures, Linked to Ecology and Extreme events (COMPLEX) led by UPC

Representing future climate scenarios (trend of sea-level rise plus modified storm parameters)
within laboratory experiments is challenging to model, particularly regarding the interactions
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between morphodynamics and ecosystems. The main aim of COMPLEX is to expand the capabilities
of existing environmental hydraulic facilities of excellence so that they can provide quantitative
predictions, incorporating the complex, often non-linear, interactions between sediment, water,
biota and structures. This overarching aim has four specific objectives:

1. Improve observational equipment for environmental hydraulic facilities so that key variables
at complex boundaries can be reliably resolved;

2. Update environmental hydraulic facilities for a range of experiments with mixed grain size
sediment and cohesive finer fractions;

3. Improve and adapt environmental hydraulic facilities so that they can effectively incorporate
vegetation and biologically active sediment surfaces (including biofilms), which will help
quantify the influence of biota and the complex feedbacks with water/sediment fluxes;

4. Develop experimental protocols that allow evaluation of complex hard and soft engineering
solutions (e.g. combining the addition of sediment with encouraging the growth of reeds or
sea grass for a holistic beach nourishment solution) for which no clear experimental
methodology currently exists.

The WP9 work done during this period is intended to better understand the interactions between
sediment/biota/structures under present and future climates so as to increase the potential of
hydraulic facilities to perform tests that enhance our capability to adapt to future scenarios.

The specific work done in the reporting period refers to the three main objectives of the work
package, mentioned above. In more detailed terms we have prepared our high resolution equipment
to work under enhanced bed mobility (as expected for future climates) and under spatially
heterogeneous biota (also as expected under future climates). We also are preparing protocols for
incorporating flexible adaptive interventions as it will be required to prepare our coastal zone for
extreme events under future scenarios with complex morphodynamics and ecology.

Task 9.1 High resolution observations near complex boundaries by CNRS, DHI, NERC, UT and LUH

The work in task 9.1 has involved several meetings between the large flume providers (UPC and
University of Hannover) and the high resolution equipment developers (CNRS, NERC and University
of Catania) to deal with:

a. Experimental settings;
b. Instrument mountings;
c. Preparation of a protocol for new technologies dealing with boundary layer sediment studies;
d. Modelling conveniently acoustic scattering properties for bi-modal suspended sediments;
e. Further  assessments  for  the  BASSI  and  3D  ARP  equipment  for  mixed  sediment  process

measurements.

In this task we have also (LUH) worked on how to measure adhesion forces (stickiness for biofilms)
and how to use ferro fluid observations for deriving bottom shear stresses at complex boundaries.

The work done has allowed the combination of elements where the detailed data from the
conductivity concentration measurement technology and very high resolution Acoustic
Concentration and Velocity Profiler (ACVP) will be jointly assessed for sheet flows using previous
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data (UPC) and new on-going experiments. Thus should allow an improvement (CNRS) of the near
bed concentration and bed interface detection capabilities (ABIT method) under energetic mobile
bed sediment conditions. Such sheet flow is of particular importance for the study of energetic
sediment transport in the context of adaptation to climate change. Moreover, the good agreement
of near bed concentrations between the various equipment (bedload and lower part of the
suspension layers) demonstrate the potential of using advanced non-intrusive ACVP technology for
bedload processes. This represents a significant progress in acoustic measurement techniques,
usually limited to measurements of suspended sediment transport processes.

We have also further developed an automatic optical measurement technique to recover the flow
induced ferro fluid deformation and this has been implemented in preparatory tests. Different types
of optical sensors have been used to optimize the resolution and quality of the images. An accurate
calibration of optical data with indirect measurements of bottom shear stresses, based on accurate
velocity profilers, has also been carried out.

This has provided a sensitivity analysis on the behaviour of the measurement equipment under the
presence of sediments at varying concentrations. The subsequent analysis aims at determining the
optimal set up of sensors, considering the impacts of sediments on the sensors and ferrofluid drops.
We have also included the influence of disturbing effects such as the clustering of sand particles,
obstructions and scouring, something very much required with the high resolution observations that
can be considered as an improvement of the present state of the art for complex boundaries.

Task 9.2 Mixed sedimentary substrates (experimental protocols) by UPC, UC, NERC, UABDN, CNRS,
UT, Deltares and LUH

In Task 9.2 we have conducted (UABDN) focused experiments on the behaviour of mixed sediments
under oscillatory flow. We have considered sediment mixes of 0.15mm and 1.0mm sands which are
the same constituent sands planned for the large scale flume experiments. The primary purpose is to
observe how the bed of mixed sand behaves for a range of oscillatory flow conditions. This will be
followed by detailed experiments on mixed sediments in the Aberdeen Oscillatory Flow Tunnel,
based on the existing plan and the derived conclusions from the performed preliminary experiments.
This will serve as guidance for the large scale flume experiments in Hannover (LUH) where waves
over a horizontal bed of mixed sediment (again comprising 0.15 mm and 1.0 mm size) will be
executed obtaining measurements of near bed velocities and concentrations together with bed
morphology, sorting, particle tracking and net transport.

The plan for the large scale flume tests in Barcelona (UPC) consists of:

a. Pure sand;
b. Sheltered fine sediment by coarser particles;
c. Well mixed sands with two predominant diameters, as before.

The tests, being executed in 2017, are now in the last stages of preparation to achieve perfect
coordination with the ones in the large scale flume on Hannover so that the geometrical settings and
hydrodynamic drivers cover a suitable range of hydro-morphodynamic conditions and are fully
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comparative. The experiments in Barcelona (UPC) have required the coordination with CNRS
Grenoble and NERC partners that will bring high resolution equipment to measure ripple formation
under different hydro-morphodynamic settings. The wide range of wave conditions (erosive and
accretive) to be tested under the three above mentioned layouts will allow assessing the effect of
ripple geometry, sediment entrainment and relative weight of bed/suspended loads for a set of
wave and sediment combinations of direct application to real engineering cases.

The University of Twente, together with Deltares, have also contributed to the preparation of the
experiments in the two large wave flumes in Hannover and Barcelona (LUH and UPC). The University
of Twente will also provide two CCM+ tanks for sheet flow concentrations and particle velocity
measurements to be used during the LUH experiments. This equipment has been through a
maintenance service getting it ready for the experiments.

This experimental work will be supplemented in this task by the development of a numerical model
in Hannover (LUH) based on a 2 phase RANS code to study the complex process of mixed sediment
transport numerically so as to facilitate the preparation of experiments and to continue advancing
towards a hybrid modelling of such complex phenomena. Moreover, the University of Twente and
Deltares have also improved the Delft 3D code for dealing with surf zone sand transport for
engineering applications combining waves and currents and based on the experimental results that
are becoming progressively available.

Based on this new information (physical and numerical) we shall support the preparation of novel
protocols for hydraulic experiments with a range of sedimentary mixtures dealing with the effect of
breaking waves, wave groups and wave induced currents.

Task 9.3 Sediment-biota interactions (experimental protocols) by UHULL, NTNU, CNRS, Ifremer,
NERC and Deltares

In task 9.3 we have prepared and executed experiments in the Total Environmental Simulator
(University of Hull) to quantify the effects of biofilm growth on different sediment substrates ranging
from fine sand to fine gravel.  Nine parallel channels (length 9m and width 0.48m) were used and
each with a 0.1 fixed sediment substrate and a 0.1 deeps aligned water to replicate estuary
conditions.

Biofilm growth was monitored using five channels with 110µm fine sand substrate. The effects of
sediment size on biofilm colonization, growth and stabilization was monitored in two contrasting
channels; one with 1 mm fine gravel and one with a 50/50 mix of fine sand and fine gravel sediment.
Two channels with alternating patches of fine sand and fine gravel were used to explore the effect of
patchiness on biofilms. Low velocities were used during biofilm growth periods and once per week
velocities of up to 0.5ms-1 were used during entrainment measurements.

The obtained baseline tests show a very interesting bedform and flow behaviour as a function of
unimodal vs. bimodal substrate, in the absence of biofilm growth. Highly three-dimensional
bedforms develop in unimodal substrate, both for fine sand and fine gravel, while bedforms are two-
dimensional in the mixed sediments. These findings are relevant to other experiments using
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sediment mixtures to better represent natural systems, particularly for Task 9.2 aiming to develop
protocols for the application of mixed substrates (Figure 1).

When micro-organisms are allowed to colonise and stabilize the substrates (i.e. forming a biofilm),
we find that the diatomaceous biofilm more rapidly colonises finer sand than fine gravel, with an
earlier onset for a flat-bed morphology compared to the bedform-dominated reaches. Also,
sediment entrainment tests show a higher sediment transport threshold for bio stabilized beds in
both fine and coarse substrates, which is confirmed by quantitative Cohesive Strength Meter (CSM)
tests.

Figure 1. Bed morphology after one erosive flow sequence. A) – C) photos of uniform coarse 1 mm,
uniform fine 110 µm, and bimodal substrate, respectively. Flow towards viewer. D) – F) Digital
elevation models of uniform coarse 1 mm, uniform fine 110 µm, and bimodal substrate, respectively.
Flow left to right.

Task 9.4 Climate adaptation experiments (“grey” to “green” engineering interventions) by LUH,
UPC, DHI, Aalto, HSVA, Deltares, CNRS, NERC, and IBWPAN

Task 9.4 has been initiated considering the experiments (on-going and to be performed) as
benchmark tests for adaptive interventions, with emphasis on green solutions and the stabilizing
effects of ice and biota. We have structured contributions of various partners so as to cover a
suitable wide range of adaptive interventions. LUH has considered experiments with artificial sea
grass in their large wave flume. UPC has considered geotextiles for experiments in their large scale
wave flume. We are also planning further experiments combining both approaches if at all possible
during the development of the project.

Task 9.5 – Novel protocols for increased complexity (adaptation pathways) – UABDN, LUH, UPC,
UHULL, Aalto, UC, Deltares, CNRS, NTNU, Ifremer, HSVA, CEDEX, DHI, LNEC and IBWPAN

Task 9.5, following closely that of 9.4, will suppose the preparation of a set of guidelines for complex
adaptation tests, based on our experience derived from past and the present experimental results.
We started discussion already in Hull (January 2016) where we agreed that the deliverable would be
jointly coordinated from both tasks therefore LUH and UABDN. There was a presentation in the
Gdansk meeting (September 2016) to discuss the structure and now after several video conferences
we have a focused index of contents with lead contributors which will help to advance the use of
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hydraulic facilities for adaptation pathways. This will facilitate the transition from present to future
climates always under increase complexity, illustrated by experiments with sea grass and structures
such as a sea wall, a dynamic revetment or a dune system (being studied by LUH and UPC).

The corresponding implications for engineering applications will require a similar advance in
numerical modelling and because of that we have included the work of some of the partners
(Deltares and U.Twente) to facilitate the generation of such added value. As a result there is a
presentation in the next Santander meeting on the support of large scale flume tests for the
engineering modelling of sand transport in operational morphodynamic models such as Delft 3D.

Task 9.6 Outreach, management and coordination by UPC

In task 9.6 we have presented our results in front of the HYDRALAB+ community and invited
participants, both in the Gdansk and in the future Santander meeting. Our results will be presented
and discussed in front of private enterprises (Santander meeting) and public management
authorities (Gdansk meeting). They have also been discussed in specialized forums for
instrumentation companies such as the recent HydroSenSoft in March 2017.

These results will also form part of presentations in front of the climate community (ECCA-2017
Conference), where the role of adaptation and how hydraulic experiments can contribute to that
pathway is of paramount importance.

Deliverables and work plan of Work Package 9

Deliverable 9.1 (coordinated by CNRS) had to be submitted within the reporting period (delivery
date 28 February 2017). This deliverable suffers some delay. The prototype equipment and some
preliminary results are available however and the final version of the manuscript is being completed
now and will be ready for presentation by the Santander HYDRALAB+ meeting In May 2017. In
addition there will be a written report that incorporates all this data to be delivered in June 2017.

Deliverables 9.2 (coordinated by UPC) and 9.3 (coordinated by Hull University) are well underway,
incorporating the input from the partners involved.

The work on deliverable 9.4 has already started and will be further advanced during the Santander
meeting in May 2017. The main deviation is a slight delay in the execution of large scale flume tests
which is due to the need to properly analyse and derive conclusions from the already performed
base line tests and to schematize the complexity of various sediment sizes and presence of biota into
a workable number of experimental configurations so that the tests can be carried out efficiently in
terms of costs and time of execution.

Deliverable 9.5 will be submitted 31 August 2018. This includes the collection of benchmark data
sets, for which the results of related experiments will be necessary.

1.2.10 Work Package 10; JRA3; Facilitating the Re-use and Exchange of Experimental Data (FREE
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Data) led by HRW

‘FREE Data’ main aims are to develop tools and protocols for the effective sharing of data that allows
effective flux and exchange with numerical modelling and field case studies. The activities are to
contribute to the creation of a free market in open data, which can be used, reused and
redistributed by anyone (OpenDefinition.org).

The following objectives have been distinguished:

· To develop data standards and licenses to better facilitate the re-use of data
· To develop a novel and flexible data repository to facilitate the exchange of data
· To develop more effective knowledge sharing tools for community and stakeholder

engagement
· To develop novel methods and protocols for interaction and effective data exchange

between laboratory and numerical models and field observations

Task 10.1 Critical review of data flux between laboratory models, numerical models and field case
studies - HRW, Aalto, CNRS, HSVA, LBORO and UHULL

An outline critical review has been drafted, which will be strengthened by contributions from Tasks
10.4 and 10.5, so it has not been completed.

Task 10.2 Data Standards and licenses – HRW and all TA providers

All TA providers have been asked for sample data sets, so that the variety and extent of data types
and data standards could be assessed.  Nine partners supplied data, which varied from short csv files
without metadata to datasets in NetCDF using the CF conventions for metadata.  There are a range
of data types, including proprietorial data from specific instruments that mean that no one data
standard could reasonably be applied by all participants.  We are not therefore prescribing a data
standard, but are encouraging the use of accepted, described, standards. In a similar manner, we will
accept any data licence that meets the definition of an open license.

We have spent time looking at the EC requirements for FAIR data management, which emphasises
the use of Data Management Plans (DMPs), and provides a template for an acceptable DMP in
Horizon 2020.  This has been implemented on-line as DMP online by the Digital Curation Centre
(DCC).  We are setting up a DMP online DMP for each TA and JRA experiment as we believe that the
DMP Online website makes this whole process (recording and updating the data management
information) relatively simple for all concerned.  DCC are developing an ‘api’ for DMP online, which
will enable us to create a HYDRALAB+ interface for each DMP.  In this way, we can query HYDRALAB+
DMPs (using json, for example) and can export them to use their information in reports.

Task 10.3 Repository – SAMUI and HRW

Different institutions in HYDRALAB+ have different policies on the use of data repositories.  The
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University of Hull, for example, has its own repository, Hydra, which it expects all research projects
to use (at least to make a record of what was done).  Other institutions, such as HR Wallingford, do
not have a public repository.  Meanwhile, the EC is funding OpenAire’s Zenodo repository and we
are working on developing a HYDRALB+ interface for Zenodo using their ‘api’.  We will make this
available to all JRA and TA experiments, but will not make it compulsory to store data there, if
researchers want to use another data repository.

Task 10.4 - Data flux between the field and the laboratory - UHULL, DHI, LUH, LBORO, UPC, CNRS,
NERC and GeoEcoMar

Laboratory work offers control over boundary conditions and the systematic coverage of parameter
space, but requires compromises in scale, materials, in creating a natural environment (particularly
for eco-hydraulics) and in methodology.  Field work does not suffer from these compromises, but
gives no control over boundary conditions and provides a difficult environment in which to make
measurements.  Our understanding can best be advanced when we overcome the limitations of
laboratory and field studies by combining results from the two approaches.

Task 10.4 has begun collecting case studies on how field and laboratory studies can be used together
to address a hydraulic or eco-hydraulic problem. Particular emphasis is being given to the data
collected and how that can be used to inform experiments in the field (if collected in the laboratory)
or vice versa.  This work will feed into deliverable D10.2.

Task 10.5 - Data flux between the laboratory and numerical simulation - Deltares, HRW, CEDEX,
CNRS, UPORTO, LUH, LNEC and LBORO

Data flux between laboratory and numerical simulation has been important in developing
parameterisations for models and for providing datasets for the validation and verification of
numerical models.  In Task 10.5 we will be re-visiting the area of model validation and verification to
provide guidance on laboratory data collection, so that it can most easily be used in the
development and application of numerical models.  This will use the Horizon 2010 FAIR (Findable,
Accessible, Interoperable, Re-usable) principles for data management.  This activity will be started at
the third HYDRALAB event in Santander (outside this reporting period).

Task 10.6 - Knowledge transfer - LUH, Deltares, Samui, UC, UHULL and UPC

Task 10.6 is about developing tools for transferring knowledge to the wider community and consists
of two sub-tasks:

· Task 10.6.1 is about developing a tool to display meta-data.  LUH has conducted a survey on
meta-data content among HYDRALAB+ participants, so that a tool can be developed to
display this meta-data.  Results show a variety of meta-data (and none) being used.  The way
forward will be discussed at the next HYDRALAB+ event in Santander (outside this reporting
period);
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· Task 10.6.2 is about developing knowledge transfer tools for disseminating information on
setting up, understanding and communicating data.  This task will be started during the next
HYDRALAB+ event in Santander (outside this reporting period).

Task 10.7 - Management and Dissemination - HRW, IAHR, Samui

The activities within Task 10 have been coordinated.  Progress meetings have been organized at the
large HYDRALAB+ events in Hull and Gdansk, while internal and external participants were invited to
an advanced workshop on FREE-Data (Task 5.2).  A joint publication on this workshop has been
prepared for the IAHR World Congress in 2017.  Preparations are under way for the next large
HYDRALAB event in Santander (May 2017) which will include joint sessions with JRAs 1 and 2 (tasks 8
and 9).

Deliverables and work plan of Work Package 10

Deliverable 10.1 Data Management Plan (DMP): The original delivery date of 28/02/2016 of
appeared to be too ambitious. The deliverable is linked to experiments which could not be organized
so early in the project. The HYDRALAB+ DMP has been produced outlining the expected experiments
undertaken in HYDRALAB+ and notes that we will require an EC-compatible DMP for each set of
tests. The final product has been submitted 28 February 2017, just within the reporting period.
During the course of the project the individual DMP’s will be collated, after which the HYDRALAB+
DMP will be updated 30 August 2018.

Deliverable 10.2 Critical Review: The original agreed date of delivery for the critical review is
31/5/2016. As the deliverable depends on the experiments scheduled in the course of the
HYDRALAB+ project this delivery date cannot be fulfilled. The essence of the critical review is to see
how processes can be developed and improved with the aim to maximise the effectiveness of data
flux in the future. For which the following approach is recommended:

1) Identify examples of the three data exchanges: lab – field; simulations – field; lab –
simulations, building a picture of the ‘as is’ situation:
- Laboratory – field: UHULL from T10.4;
- Laboratory – simulation: Deltares from T10.5;
- Simulation – field: Summarising only from experiences at HRW, no supporting task.

2) Analyse these interactions, particularly with respect to validation and verification;
3) Develop proposals to maximise effectiveness: Considering spatio-temporal structure;

standards; vocabularies and metadata.

Following the approach above, the realistic date of delivery for the critical review will be June 2017.
An update is considered in 31 January 2018.

Deliverable 10.3 Data Standards Report: The original agreed date of delivery is 31 August 2016.In the
Data Standards Report all of different types of data produced by laboratories and the standards in
use at the laboratories are considered during the HYDRALAB+ project (Including file types,
vocabularies, metadata and licences). Following the approach above, is 31 August 2017 will be a
realistic delivery date. An update is considered 31 January 2018.
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Deliverable 10.4: Data Repository Rules: The original agreed date of delivery is 28 February 2017.
The first step is to know the current status of the production of the repository (SAMUI) and
summarising the current overall position on citing data and allocation. Only after which the rules for
the Hydralab community can be developed. Following this approach a realistic date of delivery for
the Data Repository Rules will be 30 October 2017.

Deliverables 10.5, 10.6 and 10.7 are planned for 2018 and 2019. No activities have been undertaken.

1.3 Impact

The project has started to deliver on our proposed plan for the dissemination of our results to
maximise the impact of HYDRALAB+. The on-going activities are contributing well to the expected
impacts as described in the Description of Activities.

Due to web-based activities (NA2) we have grown our social media presence from less than 100
followers to almost 600 followers. Over 10% of our followers are from outside Europe. The majority
of our followers are not associated with HYDRALAB+. We have also used social media to promote TA
experiments with 40 followers for the two most recent projects. Our ‘#FlumeFriday’ hashtag enables
researchers to share their experiments and on Twitter 73% of our audience is aged below 34 which
helps ensure we maximise our impact on the Next Generation Researchers.

Training the next generation of hydraulic researchers (NA3) has started by the successfully
completed the first training workshop.  An online platform for delivering our educational programme
to a broader community has been developed. Our first video has already been viewed more than
100 times which is significantly larger audience than we can invite to workshops.

Two successful calls for proposals were organized. In total 130 for climate change related proposals
were received. 29 research groups were selected to run their highly qualified experiments in the
excellent facilities provided by HYDRALAB+ partners. In this way a wider community of young
researchers is co-operating in solving relevant climate change research issues.

JRA’s activities contribute to experimental innovations as well as the improvements of data transfer
and re-use of data within Europe.

1.4. Access provisions to Research Infrastructures; Trans-national Access Activities (TA)

1.4.1 Description of the publicity concerning the new opportunities for access

A joint call for proposals offering access to all facilities was launched in November 2015. The
deadline for the submission of proposals was February 19, 2016, but this was extended to March 11,
2016, to give the applicants more time to improve their proposal.
The second call for proposals was issued in September 2016 with an initial deadline at December 2,
later extended to December 16, 2016.
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These calls for proposals included a description of the access opportunities at each provider and a
proposal form. In each call, applicants were asked to submit a four-page proposal addressing the
following subjects:

· Scientific  context  of  the  study  (incl.  reference  to  the  state-of-the-art  and  relevant
measurements carried out in the past)

· Explanation of how the research contributes to climate change adaptation;
· Scientific need to use this specific installation
· Methodology
· Proposed analysis of the results
· Publication plan
· Data Storage Plan (focus: dissemination of knowledge and availability for the European

Research Community)
In addition, technical details and specifications of the planned experiments could be added on a
separate page (maximum length of one page).

The scientific community was informed in the following ways:
1. The calls for proposals were placed on the HYDRALAB+ internet site (www.hydralab.eu).

Furthermore, the call itself, or a link to the call on the HYDRALAB+ internet site, appeared on
the web sites of the individual facility providers.

2. Personal contacts of the facility providers were informed about the call by email.
3. An advertisement of the call for proposals appeared in the IAHR newsflash
4. The call was distributed through the e-mail systems:

a. Coastal list (coastal_list@UDel.Edu),
b. Rivers-list (rivers-list@iahr.org),
c. Arcus-list (arcticinfo@list.arcus.org) and
d. Geomorph-list (Geomorph-L@listserv.boisestate.edu).

5. The call was advertised on twitter using the @hydralabplus account. This new approach to
publicizing the call was used to help reach a broader audience.

Everyone considering submitting a proposal in these calls was strongly recommended to submit a
draft proposal to the infrastructure manager at least 2 weeks before the deadline. In this way, the
facility manager could advise on issues like technical constraints, feasibility or eligibility conditions or
could provide additional information after which the proposers could further improve their final
proposal. Furthermore, the applicants with limited experience were helped to improve their
proposal.  If  another  facility  would  be  more  suitable  for  the  research  proposed,  this  would  also  be
part of the advice.

This supportive approach was very successful, and has led to many relatively high-quality proposals.

1.4.2 Description of the selection procedure
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User Selection Panel

An independent panel of experts was assigned to judge all received proposals using pre-described
selection and ranking criteria. The User Selection Panel consisted of a majority of independent
members, not related to the Hydralab partners:

· Hydraulics and Environmental research panel: 8 independent members and 2 dependent
members;

· Oceanography panel: 4 independent members and no dependent members;
· Ice research panel: 5 independent members and no dependent members.

The 2 dependent members are from Hydralab partners.
A  list  of  the  USP  members  is  given  in  Table  1,  with  in  the  last  column  info  about  their  role  and
subgroup membership. Representatives of the facility providers were present at each User Selection
Panel meeting with an advisory role only.

Name gender affiliation town country panel

Peter Davies M University of Dundee Dundee UK
Chair Hy&E,
chair Oc.,
indep.

Lynne Frostick F University of Hull
(retired) Hull UK Hy&E, dep.

Nils Goseberg M Ottawa University / LUH Ottawa Canada Hy&E, dep.

Suzana Ilic F University of Lancaster  Lancaster UK Hy&E, indep.

Tom Bruce M University of Edinburgh Edinburgh UK Hy&E, indep.

Charlie Thompson F University of
Southampton Southampton UK Hy&E, indep.

Silke Wieprecht F University of Stuttgart Stuttgart Germany Hy&E, indep.

Aysen Ergin F University of Ankara Ankara Turkey Hy&E, indep.

Robert Thomas M University of Leeds Leeds UK Hy&E, indep.

Luc Hamm M Artelia Grenoble France Hy&E, indep.

Ana Aguiar F Met Office Exeter UK Oc., indep.

Uwe Harlander M Brandenburg University
of Technology Cottbus Germany Oc., indep.

Louis Gostiaux M École Centrale de Lyon Lyon France Oc., indep.

Ksenia Kosobokova F Shirshov Institute Moscow Russia Ice, indep.

Christian Haas M York University Toronto Canada Ice, indep.

Sven Hoog M IMPaC Offshore
Engineering Hamburg Germany Ice, indep.

Kari Kolari M VTT Espoo Finland Ice, indep.

Alexandra F Astus-Engineering Lagos Nigeria Ice, indep.
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Weihrauch

Table 1,  USP members (first call for proposals) (Hy&E = Hydraulics and Environmental research panel;
Oc = Oceanography panel; Ice = Ice research panel; dep. = dependent member (Hydralab partner);
indep. = independent member

It was not possible for all members to be present during the user selection panel meetings. In this
period, Ksenia Kosobokova submitted her opinion about the proposals to the panel by e-mail. The
percentage  of  women  in  the  USP  was  42%.  To  ensure  consistency  among  the  USP’s,  Peter  Davies
was a member in two USP’s.

Well  before  the  meeting  all  proposals  were  distributed  to  all  sub-panel  members.  Because  of  the
large number of proposals received for the Hydraulics facilities, three panel members were
appointed to judge a proposal in depth. They returned their judgement on the User Selection Form
(see Table  2)  and these forms were distributed to the providers  prior  to  the meeting.  These three
members were given the lead in the discussion during the meeting.
Note  that  the  opinion  of  the  other  user  selection  panel  members  was  as  valuable  as  those  of  the
three appointed members.
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Table 2, Review form used by the User Selection Panel

Common User Selection Panel Procedure
To achieve a uniform and unbiased approach of user selection, the facility providers participating in
HYDRALAB+ have used a common user selection procedure. In summary, this common user selection
procedure includes the following:

· Joint calls for proposals are being issued when possible
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· The applying user groups are given the possibility to submit a preliminary proposal which
then can be improved based on the remarks of the facility manager

· A  USP  of  experts  in  the  fields  covered  by  the  facilities  is  formed  consisting  of  at  least  4
members of which a majority is not related to the particular facility

· The independent panel of experts will judge all proposals received, using pre-described
selection and ranking criteria. It is being ensured that the experts do not have any
involvement whatsoever in the proposals reviewed

· In a USP session, each proposal will be discussed and the acceptance of a proposal is based
on the majority agreement of the USP-members. The facility manager will only provide
additional information to the panel where necessary

· The USP drafts a short-list of user groups to be granted Access;
· The user groups granted access will be informed
· In case of non-acceptance the applicant is informed by email from the facility manager with

a summary of the comments made by the USP. The applicant is advised to revise the
proposal and submit it at a subsequent call, unless the short list already exceeds the
available number of access days or in case the proposal received a C-rating

The user selection procedure was sent to the USP before they received the proposals.

Selection criteria and weighing

The selection and ranking criteria deal with:
· Eligibility and feasibility
· Conformity with the objectives of the EC
· The number of access days required for the project
· Fit within the logistics of the host institute
· Relevance  of  the  possible  outcome  of  the  project  or  to  the  theme  “adaptation  to  climate

change”
· Scientific level of the proposal

The individual scores that could be given to the selection criteria were: A/a = good; B/b = acceptable,
but should be improved; C/c = poor, reason for rejection. During the selection process a more
detailed ranking was sometimes used: A1 (excellent), A2 (very good), A3 (good), B1 (good, but
should be improved on some minor items), B2 (acceptable, but should be improved on certain
items), B3 (acceptable, but needs improvements on important items), C (poor, reason for rejection).
These criteria were included in the User Selection Forms (see Table 2), which were sent to the Users
Selection Panel members along with the proposals.

To assess the various scores of the selection and ranking criteria in an objective and uniform way, a
common weighting procedure was agreed upon. With respect to the criteria mentioned in the User
Selection Form, which every applicant received with the call, the following steps were taken to come
up with a final ranking of proposals to be granted access.
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Firstly, two primary criteria for granting access to a proposal were:
1. the proposal had to be eligible and feasible; and
2. the project had to fit within the logistics of the host institute

Feasibility is defined as technical feasibility, e.g. the facility should be suitable for the proposed
research  project.  If  one  of  these  conditions  was  not  met,  the  proposals  were  rated  with  a  C  score
and were not granted access.

Eligibility means that user group must satisfy the following three conditions:
· The user group leader must come from EU Member States or Associated States;
· The total amount of researchers from outside EU Member States or Associated States may

not exceed 1/3 of the total number of researchers in the group. Only some exceptions to this
rule were acceptable, to be discussed prior to the selection meeting with the coordinator;

· The user group leader is not from a Hydralab partner or associated partner;
· The total amount of researchers from Hydralab partners and associated partners may not

exceed  1/3  of  the  total  number  of  researchers  in  the  group.  Researchers  from  CNRS,  not
being CNRS-Grenoble or CNRS-Toulouse, are not being considered as HYDRALAB+ partner.
Exceptions to this rule can be made for ice related research, because of the small research
community, to be discussed prior to the selection meeting with the coordinator;

· Both the user  group leader  and the majority  of  the users  must  come from a country  other
than the country where the legal entity operating the infrastructure is established;

· The user group members do normally not have access to a similar facility.

Secondly, the proposals were judged on their scientific merit, i.e. the relevance of the possible
outcome of  the project  (selection criterion 4  in  user  selection form,  see Table  2)  and the scientific
level of the proposal (selection criterion 5) were equally important and each contributed 50% of the
proposal assessment.

If  two proposals  were equally  rated in  the previous step,  the conformity  with the objectives  of  the
EC was taken into account (selection criterion 1). This includes the internationality of the group, the
percentage of first-time users and percentage of female users.

Finally,  the  amount  of  access  required  for  the  project  was  considered  (selection  criterion  2).  A
reduction in the number of access days requested could be proposed to the User Group if the USP-
panel considered that the objectives could be achieved with fewer access days.

USP meetings

Three user selection meetings were held for assessing the proposals received for the different
subgroups after the first call:

· Hydraulics and Environmental research panel: 3-4 May 2016 at DHI Hørsholm, Denmark;
· Ice research panel: 3 May 2016 at DHI Hørsholm, Denmark;
· Oceanography panel: 11 May 2016 at CNRS Grenoble, France.
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After the second call only one user selection meeting was held in the reporting period:
· Ice research panel: 1 February 2017 at Aalto, Helsinki

The meeting for hydraulics and environmental research proposals was held 7 March 2017 and will be
explained in the next reporting period.

Based on the opinion of the USP-experts and the selection and weighing criteria, a final score was
assigned to each proposal. The final rating, made by the User Selection Panel for each proposal after
the first call, is given in appendix 1.
It  was  decided  to  grant  proposals  with  an  A-rating  (viz.  A+,  A  or  A-;  A1-A3)  access  to  the  facilities
proposed, provided that sufficient access days are available in the relevant type of facilities. Those
with a B-rating (or B1-B3) were advised to improve their proposals and submit it at a subsequent call
if sufficient access days are still available for the particular facility. Proposals with a C rating were
rejected.

The average quality of the proposals in this round was very high. Consequently, a large number of
proposals were given a high rating. Unfortunately, the limited budget did not enable us to grant all
the high rated proposals. The procedure to manage this situation, the following procedure was
agreed by the USP to allocate access from this call:

1. All proposals with a rating above B were ranked in order of merit by the User Selection Panel;
2. If there were more access days requested in those highly ranked proposals, then only the

best were granted, until the facility provider had allocated 2/3 of the access days available
from the contract.

One proposal with a B2-rating was granted with 0 access days (H+_LUH_12_GWK_Hydromast). This
proposal was sufficiently interesting and it was acknowledged that this proposal can be added to
another project without extra costs. The device can easily be installed in the flume during a certain
project and be tested by the user group without interfering the main project.

The total number of granted proposals for each provider and number of granted access days after
the first call is given in Table 3.

Institute
shortname

Number of
received
proposals

Number of
granted
proposals

Number of
granted
access days

Available days
for the first call

Deltares 14 2 69 61
Aalto 5 1 6 9
CNRS 5 2 80 81
DHI 5 1 42 63
LUH - FZK 18 3 64 88
HSVA 5 2 35 50
NTNU 2 1 35 21
UHull - TES 8 2 65 73
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HR Wallingford 3 1 35 50
UPC - CIEM 12 2 71 62
Total: 77 17 506 559
Table 3, Number of received and granted proposals and access days after the first call.

The following statistical information can be given about the granted proposals after the first call:
· The average number of access days per project is 30;
· The average number of persons in each user group is 9.5;
· The average number of nationalities per applying user group is 4.3;
· The average percentage of female researchers in each applying user group is 26%;
· The average percentage of first time users is 83%;
· There were no projects  which have a  majority  of  users  not  working in  an EU or  associated

country.

Notice that NTNU has already granted all available access days after this first call. It turned out to be
not feasible to split their small allocation of access days over two calls and still have projects of
realistic size.

Each granted proposal must first be improved by the user group, based on the comments given by
the USP, before it is allowed to be carried out in the facility.
In case of non-acceptance the applicant is informed by email from the facility manager with a
summary of the comments made by the USP. The applicant is advised to revise the proposal and
submit it at a subsequent call, unless the short list already exceeds the available number of access
days or in case the proposal received a C-rating.

1.4.3 Description of the Trans-national Access activity

Deltares (WP11)
One project has been started during the reporting period, but was not yet finished. Details have
been provided in the table below.

Acronym

Number of access
days Title User group

leader FacilityGranted Delivered
in RP1

H+-Deltares-
03-DF-
Kortenhaus

45 17 Large scale experiments of
overtopped wave loads on
storm walls (Walowa)

Andreas
Kortenhaus

Delta
Flume

Project objectives for H+-Deltares-03-DF-Kortenhaus:
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The coasts of low lying countries, such as Belgium, The Netherlands and Germany are often
comprised  of  a  gentle  foreshore  and  shallow  waters,  followed  by  a  dike  and  a  promenade.  At  the
end  of  the  promenade  buildings  or  storm  walls  are  constructed.  This  setting  makes  it  possible  for
turbulent bores to overtop the dike and impact at such structures on the promenade.  Taking into
account new scenarios for climate change and sea level rise the investigation of overtopped wave
impacts is identified as a key research challenge.
It is the key objective of WALOWA to use large-scale model tests in order to study the wave-induced
loads on structures situated on top of a dike under shallow foreshore conditions.  Hence, forces and
pressures on the structure will be measured and eventually related to the incoming wave and
structural parameters. The results will be compared with small-scale experiments featuring the same
geometry  and  wave  conditions,  to  enable  a  study  of  scale  effects  and  the  possible  influence  of
aeration of the impacting flow. Additionally, the layer thickness and velocity of the wave-induced
flow on the promenade will be investigated and the instantaneous overtopping discharges will be
calculated.
Bichromatic wave tests will enable better understanding of the complex wave interaction processes
between incoming and reflected waves on the promenade. Numerical model calibration of XBeach
for the sandy foreshore evolution, SWASH for the wave parameters along the foreshore and SPH for
the wave loads on the wall are foreseen.

Publications for H+-Deltares-03-DF-Kortenhaus:
There are no publications yet, because the project has just started.

User meetings:
One user meeting has been organized for this project. Details of the meeting are given in the table
below.

Project acronym
User meetings
Date Venue Number of users Number of

attendees
H+-Deltares-03-
DF-Kortenhaus

November 1,
2016

Deltares, Delft,
the Netherlands

2 3

Aalto (WP12)
The granted access project has not yet started at Aalto.

CNRS (WP13)
The granted access projects have not yet started at CNRS.

DHI (WP14)
The granted access projects have not yet started at DHI.

HRW (WP15)
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The granted access projects have not yet started at HRW.

HSVA (WP16)
One project has been carried out during the period October – November 2016 and has been finished.
Details have been provided in the table below.

Acronym

Number of access
days Title User group

leader FacilityGranted Delivered
in RP1

Hy+-HSVA-
01-Kvaerner

15 15 Experimental study on wave
propagation in ice and the
combined action of waves and
ice on structures (LS-WICE)

Hilde B.
Østlund /
Andrei
Tsarau

LIMB

Project objectives for Hy+-HSVA-01-Kvaerner:
The decline of ice extent in Arctic regions observed during the recent decades leads to a significant
change of weather conditions in these areas. As a result of the weather change stronger winds and
gales can be expected. Recognizing that destructive storms with associated high amplitude waves
will become more commonplace as global climate warming intensifies and that waves will be able to
penetrate  further  into  the  pack  ice  because  more  open  water  is  present,  it  is  timely  to  adapt  the
current understanding of operational conditions and environmental loads on structures in Arctic
waters by focusing on the Marginal Ice Zone (MIZ).
The objective of  the LS-WICE project  was to shed light  on both the manner in  which waves adjust
during  their  passage  through  broken  ice  and  how  a  marine  structure  is  affected  by  the  combined
action of waves and ice in MIZ. To achieve these objectives, three groups of experiments were
performed: ice fracture under wave actions, wave attenuation/dispersion in broken ice covers, and
ice-structure interaction under wave conditions.

Description of the work carried out for Hy+-HSVA-01-Kvaerner:
The project dealt with three subjects of ice-engineering:

· Wave attenuation:
Obtained data for wave dispersion and attenuation for a substantial range of period and floe
sizes. Physical and mechanical properties of the ice floes are directly measured. Scaling laws
of the effective modulus of an ice field may hopefully be obtained from this experiment

· Ice fracture under wave actions:
There are hardly any comprehensive data available for ice breaking by waves, this
experiment therefore provides unique data related to an important aspect of ice-wave
interactions in MIZ. Wave characteristics, ice properties, ice motion and the evolution of
breaking pattern were simultaneously measured

· Ice-structure interaction under wave conditions:
The visual overview of the data indicates that the peak impact loads on the structure due to
ice in waves exceed more than twice the open-water wave loads under otherwise the same
conditions. A complete analysis of the obtained data set, including the ice loads and the ice
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motion data, would hopefully help establishing an analytical relation between the floe-
motion response in waves and the impact load on the structure

Highlights of important research results for Hy+-HSVA-01-Kvaerner:
Wave attenuation:

· Achievements: Obtained data for T=0.9-2.3s, and floe size from 0.5-6m, unprecedented
range of parameters from laboratory studies. These data include dynamic pressure
measurements under the ice cover, ultrasonic sensor measurements of surface elevation, ice
motion for a range of floe sizes and wave lengths

· Difficulties encountered: Larger floes (6m) broke easily. Studies are constrained to smaller
floes. At lower periods attenuation is high. Sensors far from the ice edge cannot register
strong enough signal. Increasing wave amplitude is not an option due to the risk of damaging
floes. Floes can freeze together if room temperature is low. When this happens the effective
floe size is larger than the manually cut pattern

Ice fracture under wave actions:
· Achievements: Obtained very valuable data on breaking of a continuous ice sheet by waves.

The data include not only the final floe-size distribution, but also video recordings, from
which the time evolution of cracks can be determined

· Difficulties encountered: Some cracks are difficult to identify in photos and videos, as they
are visible only if floes separate. The breaking pattern obtained may be very sensitive to
local  inhomogeneities  of  the  ice  sheet  and  therefore  difficult  to  reproduce  with  a  model.
Also,  the  history  of  ice  wave  interactions  from  previous  tests  may  affect  ice  behaviour  in
subsequent ones

Ice-structure interaction under wave conditions:
· Achievements: Novel tests with ice/wave/structure interaction were performed. The

structure was a cylinder with a diameter of 620 mm.

Publications of the project Hy+-HSVA-01-Kvaerner:
Three papers have been submitted to POAC’17 Conference and have been accepted.

1.  Cheng, S., Tsarau, A., Li, H., Herman, A., Evers, K.-U. and Shen, H.,2017. Loads on Structure
and Waves in Ice (LS-WICE) project, Part 1: Wave attenuation and dispersion in broken ice
fields. Proceedings of the 24th International Conference on Port and Ocean Engineering
under Arctic Conditions June 11-16, 2017, Busan, Korea, (accepted paper).

2.  Herman, A., Tsarau, A., Evers, K.-U., Li, H. and Shen, H., 2017. Loads on Structure and Waves
in Ice (LS-WICE) project, Part 2: Sea ice breaking by waves. Proceedings of the 24th
International Conference on Port and Ocean Engineering under Arctic Conditions June 11-16,
2017, Busan, Korea, (accepted paper).

3.  Tsarau, A., Sukhorukov, S., Herman, A., Evers, K.-U. and Løset, S., 2017. Loads on Structure
and Waves in Ice (LS-WICE) project, Part 3: Ice-structure interaction under wave conditions.
Proceedings of the 24th International Conference on Port and Ocean Engineering under
Arctic Conditions June 11-16, 2017, Busan, Korea, (accepted paper).
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User meetings:
Several “Skype user meetings” (users and provider from Norway, Poland, USA and Germany) have
been organized for this project before starting the experiments.

LUH (WP17)
One project was performed within the reporting period. Details are given in the table below.

Acronym

Number of access
days Title User group

leader FacilityGranted Delivered
in RP1

H+_LUH_17_GWK-
ICODEP

27 35 Impact of changes in the
foreshore on coastal defense
performance

Riccardo
Briganti

Large
Wave
Flume

Project objectives for H+_LUH_17_GWK-ICODEP:
The experimental investigation in ICODEP focuses on the analysis of the influence of bed mobility on
wave overtopping and wave loads on a flood defense structure. A large-scale model of a sloped
seawall and a foreshore are tested in a wave flume. The incoming wave and mean water level
conditions are chosen to be representative of a typical storm in macro tidal regime. The aims of the
project are: (1) To improve the fundamental understanding of the interaction between the flow,
foreshore and engineered flood defenses. (2) To quantify the effect of the intra-storm bed mobility
on the magnitude of  the overtopping and on the forces  exerted on the structure.  The role  of  both
foreshore evolution and local scour are investigated. (3) To quantify the effect of previous storms on
the performance of the system during a subsequent storm that occurs shortly after another, without
allowing beach recovery. (4) To quantify the uncertainty in numerical modelling of wave overtopping
and wave forces on structures introduced by the uncertainty in the bed evolution. (5) To provide a
benchmark case to improve future numerical models capability of predicting overtopping and forces
at coastal structures. To achieve these aims both the effects of single storms and that of clusters of
storms will be analysed. Two storms profiles will be simulated, the first one with a lower level of
energy and the second one with a higher level of energy. These are combined in three clusters of
three storms each.

Description of the work carried out for H+_LUH_17_GWK-ICODEP:
The measurements covered all processes considered as relevant for the interaction between
foreshore development and wave load at the structure. Following measurements were performed:

· Hydraulics: water surface elevations (wave gauges, ultrasonic devices), orbital velocities
(ADV sensors), wave run up (2D laser scanner, synchronized video);

· Morphology: beach development and scouring (mechanical profiler, 3D laser scan, 2D laser
scan), suspension (ABS sensors);

· Structure response (pressure and force measurements, wave overtopping).

Highlights of important research results for H+_LUH_17_GWK-ICODEP:
The objectives of the project were fully achieved.
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Quantitative data analysis has not yet been completed. Visual inspection of preliminary results from
the  Data  Acquisition  System  shows  that  the  effect  of  clustering  is  significant.  The  different  beach
profiles for the same storm occurring at different position in the cluster strongly affect the response
of the structure. To this regard, the overtopping rate has been visually observed to depend strongly
on the position of the storm within the cluster. Also preliminary computation of the reflection
coefficient measured offshore the toe of the beach reveal that also this parameter is significantly
affected by the particular sequence of storms.

Publications for H+_LUH_17_GWK-ICODEP:
There are no publications yet.

User meetings:
One user meeting has been organized for this project. Details of the meeting are given in the table
below.

Project acronym
User meetings
Date Venue Number of users Number of

attendees
H+_LUH_17_GWK-
ICODEP

July 5, 2016 FZK, Hannover,
Germany

2 4

NTNU (WP18)
The granted access project has not yet started at NTNU.

UHULL (WP19)
One project has been started during the reporting period, but has not yet been completed. Details
have been provided in the table below.

Acronym

Number of access
days Title User group

leader FacilityGranted Delivered
in RP1

H+-HULL-07-
TES

35 7 PatchFlow (Flow through
emergent and submerged
patches in
wide shallow flow)

Prof.
Olivier Eiff

Total
Environment
simulator

Project objectives for H+-HULL-07-TES:
Mean and turbulent flow in and around a single patch will be investigated experimentally in a wide
open-channel to identify the primary locations of energy loss. The wide channel will enable
modelling of shallow flow conditions with emergent and submerged patch elements.  Two patches
will be compared, first a geometrically ordered artificial structure and second a real leafy plant, the
artificial structure will be constructed using thin glass sheets as leaf elements to enable within-patch



43

PIV-measurements and will have similitude in LAI (Leaf Area Index) and porosity to a real plant. The
principle measurements will be performed using 2D-PIV and 2D-3C PIV measurements yielding
directly the induced secondary flows. The experiments will be complemented with LES simulations
to investigate drag modelling of the patch. The project has 4 objectives:

1. Describe, analyse and compare to existing models of mean and turbulent flow around and
within patches for submerged and emergent cases.

2. Quantify total resistance of the patch by measuring the momentum flux around the patch
and the free-surface height.

3. Use the real plant (a ficus as a surrogate for a willow) to compare the flow field and resulting
resistance behaviour with the equivalent fixed geometry. This will provide a better
understanding of the primary mechanism contributing to vegetative resistance.

4. Simulate the flows via an LES approach with the goal being to test the validity and limitations
of a porosity-based approach to represent patch-type vegetation as a subgrid-scale
roughness.

Publications for H+-HULL-07-TES:
There are no publications yet, because the project has just started.

User meetings:
Two  user  group  meetings  meeting  has  been  organized  for  the  projects  that  have  been  awarded
Access to the TES facility in Hull. Details of the meeting are given in the table below.

Project acronym
User meetings
Date Venue Number of users Number of

attendees
H+-HULL-01-TES 03 June 2016 University of Hull,

Hull UK
2 4

H+-HULL-07-TES 10-11 October
2016

University of Hull,
Hull UK

3 4

UPC (WP20)
UPC has not yet started any of the granted projects but one User meeting has been done during the
reporting period. That project, H+-UPC-01-CIEM-Li, has the title of “Hydrodynamics and turbulence
under breaking waves”, and is leaded by Ming Li from Liverpool University.

Project objectives of H+-UPC-01-CIEM-Li:
This proposal has the key aim of measuring detailed hydrodynamics and turbulence in the surf zone,
thus extending the initial exciting insights gained within the SINBAD and previous Hydralab projects
and further advance model development. In particular, our collaborative research efforts will focus
on:

1. Wave Boundary Layer Dynamics: to enhance knowledge of boundary layer dynamics across
the breaker bar, especially the effect of wave breaking generated turbulence on the wave
boundary layer velocities, turbulent shear stresses and the bed shear stress. The required
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measurements will make use of modern high-resolution instruments and will, in principal,
allow full coupling of the interaction between breaking surface waves and the wave
boundary layer.

2. Time-Averaged Velocities: these mean velocities within the water column (undertow) and
wave boundary layer (streaming) are of particular importance to sediment transport but also
to the dispersion of pollutants in the surf and shoaling zones. Undertow (offshore directed)
and streaming (onshore or offshore) interact, and the vertical structure of the resulting time-
averaged flow is affected by processes such as turbulence, beach profile, flow uniformity,
bed roughness and wave shape. To date, reliable simultaneous measurements of undertow
and streaming for rough turbulent boundary layers are lacking (Scandura and Foti, 2011).

3. Model Development: by resolving details of wave dynamics and hydrodynamics beneath the
surface, multiphase CFD models recently have proved promising in modelling cross-shore
sediment transport and 2 morphodynamics (Jacobsen et al., 2014). These models, in
principal, allow full coupling of the interaction between breaking surface waves and the
near-bed  boundary  layer.  However,  it  is  a  major  challenge  for  these  models  to  accurately
represent the turbulence under breaking waves, which involves very different spatial and
temporal length scales (Zhao et al. 2004). Most of the existing models for cross-shore
morphodynamics continue to rely on practical engineering formulae to account for bed
shear stress and near bed sediment transport processes (van Rijn et al., 2011). The
combined new insights from the experiments and numerical simulations will help identify
the most significant processes affecting the bed shear stress and inform methods of
parameterising these for inclusion within an existing bed shear stress approach (e.g. Abreu
et al., 2013; Van der A et al., 2013).

Details of the meeting are given in the table below.

Project acronym
User meetings
Date Venue Number of users Number of

attendees
H+-UPC-01-CIEM-
Li

January 16-17,
2017

CIEM, Barcelona,
Spain

7 8
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APPENDIX 1: RECEIVED PROPOSALS

Oceanography research proposals

Acronym Facility Project title Team leader
Access
days

requested

Rating
USP

Granted
access
days

H+-CNRS-01 CoriolisII
The dynamics of bi-directional exchange
flows: implication for morphodynamic
change within estuaries and sea straits

Claudia
Adduce 40 A 40

H+-CNRS-02 CoriolisII
Topographic barriers and warm ocean
currents controlling Antarctic ice shelf
melting

Elin Darelius 40 A 40

H+-CNRS-03 CoriolisII Shelf sLOpe impact on Coastal Eddy
Turbulence

Edward Robert
Johnson 25 C -

H+-CNRS-04 CoriolisII
Laboratory modelling of gap-leaping and
intruding Western Boundary Currents under
different climate change scenarios

Stefano Pierini 30 B -

H+-CNRS-05 CoriolisII
BiOS-CRoPEx – The Adriatic-Ionian Bimodal
Oscillating System-Coriolis Rotating Platform
Experiment

Miroslav Gačić 50 B -
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Ice engineering research proposals

Acronym Facility Project title Team leader
Access
days

requested

Rating
USP

Granted
access
days

H+-AALTO-01-AKER Aalto Ice Tank Model tests of Arctic Drillship in ice Li Zhou 28 B+ -

H+-AALTO-02-Wave Aalto Ice Tank Waves-in-ice: Wave attenuation and ice
breakup Jaak Monbaliu 10 A 6

H+-AALTO-03-DELFT Aalto Ice Tank Inertia, stiffness and resonance governed
regimes in dynamic ice-floater interaction

Renate van
Vliet 20 A -

H+-AALTO-04-UNIS Aalto Ice Tank Scaling and production of first-year ice ridges
in ice basins

Aleksey
Shestov 15 A -

H+-AALTO-05-OMT Aalto Ice Tank Propulsion System for Arctic Jytte Ravn
Jyrkinewski 10 B -

H+-HSVA-01-Kvaerner HSVA LIMB
Experimental study on wave propagation in
ice and the combined action of waves and ice
on structures

Hilde
Benedikte
Østlund

15 A+ 15

H+-HSVA-02-UCL HSVA AETB Sea Ice Dynamics: Role of Broken Ice in Multi-
scale Deformation

Peter Robert
Sammonds 20 A 20

HY+_HSVA-03_VTT-1 HSVA LIMB Ridge Interaction with Narrow Cones (RICON) Jaakko
Heinonen 10 A -

HY+_HSVA-04_VTT-2 HSVA LIMB Ice interaction with structures in close
distance Vilho Jussila 10 A-/B+ -

HY+_HSVA-05_TOTAL HSVA AETB The mechanics of ice floes assemblies Kaj Riska 6 A- -
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Hydraulics & Environmental research proposals

Acronym Facility Project title Team leader
Access
days

requested

Rating
USP

Granted
access
days

H+-Deltares-01-DF-Tomasicchio Delta Flume
Large scale investigation on a spar buoy
for offshore combined wind/wave energy
conversion

Roberto
Tomasicchio 30 B1 -

H+-Deltares-02-DB-Abreu Delta Basin Mechanics Of Scouring And sInking of low
Crested sloping groins (MOSAIC) Tiago Abreu 60 B2 -

H+-Deltares-03-DF-Kortenhaus Delta Flume Large scale experiments of overtopped
wave loads on storm walls

Andreas
Kortenhaus 45 A2 45

H+-Deltares-04-DF-JunZang Delta Flume Impact of Flash Floods on the Resilience of
the Built Environment Jun Zang 30 B2 -

H+-Deltares-05-SF-Antonini Schelde Flume Irregular wave attacks with controlled
peak intensity

Alessandro
Antonini 49 B1 -

H+-Deltares-06-WSF-Woodget Soil and Water
Flume

Quantifying the practical limits of through-
water automatic digital photogrammetry
for surveying submerged fluvial
topography and grain size

Amy Woodget 49 B1 -

H+-Deltares-07-WSF-Wilson Water and Soil
Flume

Hydrodynamic Drag and Reconfiguration
of Floodplain Trees

Catherine
Wilson 30 B2 -

H+-Deltares-08-DF-Buldakov Delta Flume/
GWK

OBeLIX: Onset of Breaking Limit and
Impacts of eXtreme wave events

Eugeny
Buldakov 20 A2 -

H+-Deltares-09-DF-Bingham Delta Flume

1:10 scale demonstration of dramatically
increased power production efficiency by
a new Oscillating Water Column air
turbine for exploitation of ocean wave
energy

Harry
Bingham 20 B2 -

H+-Deltares-10-DB-Cooper Delta Basin Alongshore gravel transport dynamics in a
changing environment James Cooper 34 B1 -

H+-Deltares-11-DB- Delta Basin CoaStline proteCtion in urban fronts Miguel 38 A3 -
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OrtegaSanchez against globAL wArming under oBLique
wavE attack (SCALABLE)

Ortega-
Sánchez

H+-Deltares-12-DB-Heller Delta Basin
Tsunamis due to ice masses: Different
calving mechanisms and linkage to
landslide-tsunamis

Valentin
Heller 24 A1 24

H+-Deltares-13-DF-Lizondo Delta Flume

Assessment of the effects of climate
change for sandy cliff shoreline and
effectiveness of gravelsbeachnourishment
to slow erosion rates

Susana
Lizondo 44 B1 -

H+-Deltares-14-WSF-Francalanci Water and Soil
Flume

Channel response to extreme floods:
insights into the morphodynamics of
vegetated river bars

Simona
Francalanci 60 B1 -

H+_LUH_01_Basin LUH and DHI
Investigating novel load shedding
capabilities for a point absorber wave
energy converter (WECshed) – Part A

Samuel
Etherington 12.5 C1 -

H+_LUH_02_Basin

Multi-
directional
Wave and
Current Basin

Investigating design loads on the
WaveRoller wave energy converter Tuula Mäki 25 C1 -

H+_LUH_03_Basin

Multi-
directional
Wave and
Current Basin

ATM-RodBreak - Assessment of
techniques for the measurement of wave
run-up, overtopping and damage in
rubble-mound breakwaters under oblique
extreme wave conditions

João Alfredo
Ferreira dos
Santos

30 B2 -

H+_LUH_04_Basin

Multi-
directional
Wave and
Current Basin

Kinematics and Hydrodynamics of Three-
dimensional Waves Breaking over an
Impermeable Submerged Reef

Renata
Archetti 15 B1 -

H+_LUH_05_Basin

Multi-
directional
Wave and
Current Basin

Bi-Bi Waves: Characterization of the
kinematics of bichromatic – bidirectional
waves

José Manuel
Paixão Conde 30 B3 -
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H+_LUH_06_Basin

Multi-
Directional
Wave and
Current Basin

Vulnerability of a River Delta System to
the Impacts of Climate Change Cihan Sahin 35 C1 -

H+_LUH_07_GWK_BENEFAD Large wave
flume GWK

BEach Nourishment Evolution in Free And
Drained conditions (BENEFAD)

Francesco
Aristodemo 36 B2 -

H+_LUH_08_GWK_DynaRev Large wave
flume GWK

Dynamic Coastal Protection: Resilience of
Dynamic Revetments Under SLR

Christopher
Blenkinsopp 37 A1 37

H+_LUH_09_GWK_BeachErosion Large wave
flume GWK

Large-scale measurements of sediment
transport towards advanced multi-scale
modelling of storm-induced beach erosion

Erik Toorman 31 B1 -

H+_LUH_10_GWK_LoWaLagoon Large wave
flume GWK Long wave dynamics in a coastal lagoon Ira

Didenkulova 30 C1 -

H+_LUH_11_GWK_RICH-Forcing Large wave
flume GWK

Response of Intertidal Cohesive
Foreshores to Extreme Hydrodynamic
Forcing (RICH Forcing)

Iris Möller 40 A3/B1 -

H+_LUH_12_GWK_Hydromast Large wave
flume GWK

Calibration of Bioinspired Hydromasts
Under Wave Action Jeffrey Tuhtan 15 B2 0

H+_LUH_13_GWK_WECshed Large wave
flume GWK

Investigating novel load shedding
capabilities for a point absorber wave
energy converter (WECshed) – Part B

Samuel
Etherington 12.5 C1 -

H+_LUH_14_GWK_WaveSlam-II Large wave
flume GWK

Slamming wave forces on truss structures
(WaveSlam II)

Ove T.
Gudmestad 25 A3/B1 -

H+_LUH_15_GWK_SWIMS Large wave
flume GWK

SURFACE WAVE INTERACTION WITH
MIXED SANDS (SWIMS)

Paulo Manuel
Cruz Alves
Silva

40 A3/A2 -

H+_LUH_16_GWK_T-morph Large wave
flume GWK

T-morph - Tsunami-induced
morphodynamic changes in sandy coasts

Pedro José
Miranda da
Costa

30 C1 -

H+_LUH_17_GWK_ICODEP Large wave
flume GWK

ICODEP – Impact of Changes in the
fOreshore on coastal Defense
Performance

Riccardo
Briganti 27 A2 27
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H+_LUH_18_GWK_WaveImpact Large wave
flume GWK

Fluid-structure interaction due to
breaking-wave impact

Vanessa
Katsardi 40 A3 -

H+-DHI-01-WaveCurrentInt Shallow water
basin DHI

Waves plus currents INteracting at a right
anGleover rough bedS (WINGS) Carla Faraci 42 A3 42

H+-DHI-02-FlushingCulverts Shallow water
basin DHI

Improvement of water quality in water
basins under the risk of climate change

Vasiliki Vicky
Tsoukala 60 B2 -

H+-DHI-03-DynResFloat Offshore Wave
Basin

Dynamic response of damaged floating
offshore wind turbines under waves

Carlos Guedes
Soares 21 B1 -

H+-DHI-04-WRAM DHI, deep
water basin

Assessing structural loadings on the
WRAM William Dick 20 C1 -

H+-DHI-05-OceanCleanUp DHI Offshore
Wave Basin

Feasibility study of a mobile plastic
catching system Huijsmans 23 B2 -

H+-HULL-01-TES
Total
Environment
Simulator

Testing a novel explanatory factor for the
non-linearity between rainfall event
magnitude-frequency and catchment
erosion with HYDRALAB+

Jantiene
Baartman 30 A1 30

H+-HULL-02-TES
Total
Environment
Simulator

Smelling vortices: Animal tracking of
chemical scents in turbulent,
unidirectional flows

Elena Tricarico 33 A3/B1 -

H+-HULL-03-TES
Total
Environment
Simulator

HyWEdges (hydrodynamics at coastal
wetland edges)

Lucy Gwen
Gillis 35 B1 -

H+-HULL-04-TES
Total
Environment
Simulator

Slip-sliding away: bed slope effects on
sand transport under waves and
combined flows

Maarten
Kleinhans 35 A3 -

H+-HULL-05-TES
Total
Environment
Simulator

Bio-physical response of streams to global
change: The role of biofilm on riverbeds
(BIONSED)

Ramon Batalla 40 C1 -

H+-HULL-06-TES
Total
Environment
Simulator

Turbulent flows in a vegetated channel Roberto
Gaudio 30 B2 -

H+-HULL-07-TES Total Flow through emergent and submerged Olivier Eiff 35 A1 35
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Environment
Simulator

patches in wide shallow flow

H+-HULL-08-TES
Total
Environment
Simulator

Large wood dynamics in a changing
environment

Walter
Bertoldi 40 B1 -

H+-NTNU-01-StratWeb

NTNU
Trondheim,
Sletvik Field
Station

Stratification and food web dynamics in
marine pelagic environments. Acronym:
STRATWEB

Philippe
PONDAVEN 35 A3 35

H+-NTNU-02-CyberPhys Sletvik station
Cyber-physical systems for ecosystem and
climate change studies: concepts and
experimentation

Karl Henrik
Johansson 15 B1 -

H+-UPC-01-CIEM CIEM wave
flume

Hydrodynamics and turbulence under
breaking waves Ming Li 35 A1 35

H+-UPC-02-CIEM CIEM Flume
Influence of storm sequencing and beach
recovery on sediment transport and beach
resilience (resist)

José Alsina 36 A2 36

H+-UPC-03-CIEM CIEM Flume Freak waves in coastal waters, including
effects of Mean Sea Level change Michel Benoit 40 A2 * -

H+-UPC-04-CIEM CIEM Flume Total wave-induced flux at shore defense
emergent rubble mound breakwaters

Lorenzo
Cappietti 40 A3 -

H+-UPC-05-CIEM CIEM Flume Large scale modelling of tsunami-induced
coarseclast transport

Holger
Schüttrumpf 45 C1 -

H+-UPC-06-CIEM CIEM Flume
Experimental study of a dual chamber
oscillating water column wave energy
converter

Carlos Guedes
Soares 45 B2 -

H+-UPC-07-CIEM CIEM Flume

Cross-shore profile behaviour after
artificial nourishment: dune, beach berm
and submerged bar volume exchange
(CROSS-Vol)

Carlos Daniel
Borges Coelho 45 B2 -

H+-UPC-08-CIEM CIEM Flume Large scale experiments for an alternative
erosion control measure using sand-filled

Adam
Bezuijen 60 A2 -
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geosystems

H+-UPC-9-CIEM CIEM
Coastal flood risks under extreme climatic
events: Creating resilience through
retrofitting of ‘green infrastructure’

Jonathan
Pearson 32 C2 -

H+-UPC-10-CIEM CIEM, UPC Submerged sills as sediment trap coupled
with beach nourishments

Marcello Di
Risio 60 B2 -

H+-UPC-11-CIEM CIEM, UPC Sustainable and resilient submerged
breakwaters under climate change

Constantine
Memos 35 C1 -

H+-UPC-12-CIEM CIEM, wave
flume Emergent Reefs Alessio Erioli 40 C1 -

H+-HRW-01-Troch The Fast Flow
Facility

Large scale experiments to improve
monopile scour protection design adapted
to climate change

Peter Troch 30 NE -

H+-HRW-02-Kleinhans The Fast Flow
Facility

Splitting nature at its seams:
morphodynamic stability of river and tidal
bifurcations

Maarten
Kleinhans 35 A1 35

H+-HRW-03-Parlichev The Fast Flow
Facility

Wave-Structure Interaction of a vertical
permeable reef breakwater

Georgi
Dimitrov
Parlichev

20 B3 -

NE = not eligible
- = no access granted
0 = granted with 0 access days (see text)
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