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Final Report

Please note that the contents of the Final Report can be found in the attachment.

4.1 Final publishable summary report

Executive Summary

The assessment of the 1st River Basin Management Plans indicated that 40% of European rivers are
affected by hydromorphological (HY MO) pressures caused predominantly by hydropower,
navigation, agriculture, flood protection and urban devel opment. Against this background, REFORM
(REstoring rivers FOR effective catchment Management, http://reformrivers.eu/) has generated
substantial outputs to support WFD implementation: over 30 deliverables and 60 scientific
publications. For application in river management relevant results are summarised user-friendly in
the REFORM wiki. Furthermore, the outcomes of REFORM has been discussed and disseminated
through stakeholder workshops, an international scientific conference, a summer school, numerous
presentations, newsletters, policy briefs and discussion papers. In summary the key results and
conclusions are:

Hydromorphological assessment should consider physical processes and appropriate temporal and
spatial aspects beyond river restoration project boundaries and project life span. For this, REFORM
devel oped an open-ended hydromorphol ogy framework incorporating multi-scale spatial and
temporal aspects. It aids usersin developing understanding of the morphology and dynamics of river
reaches and their causes. The Morphological Quality Index (MQI) is the method recommended by
REFORM for assessing river condition. The method is extremely useful for analysing and
interpreting critical problems and causes of alteration.

V egetation and plants can play a cost-effective and significant role as physical ecosystem engineers
for river restoration. Riparian and floodplain ecosystems are not subject to extensive monitoring but
are crucial to river morphodynamics and ecology. Direct measurements of hydromorphological
processes and riparian vegetation are likely to be better in assessing hydromorphological degradation
than in-stream biota.

Current biological sampling methods are not appropriate to capture HY MO impacts and they
underestimate the influence of HY MO on biota. Thereis a need to develop new biota sampling
methods that are more sensitive to HY MO impacts. Thisincludes sampling of habitats (e.g. the
riparian) that are in particular impacted by HY MO degradation. Hydromorphol ogical assessment
covering the entire range from high to bad should be a quality element in its own right in the WFD
status assessment.

Restoration projects should adopt a synergistic approach with other resource users to secure win-win
scenarios and have well-defined quantitative success criteria e.g. ranging from hydromorphological
improvements to the expected beneficial impact on biota and ecosystem services. Application of
existing planning and management tools such as PDCA (Plan-Do-Check-Act), DPSIR, setting
SMART objectives and BACI monitoring, can substantially enhance the efficiency and effectiveness
of restoration.

Cost-benefit analysis can help in prioritizing restoration measures and plans. At present, cost dataare
too scarce hampering cost-benefit analysis of restoration measures. There is a need to gather and
incorporate cost information in amore systematic way.

Restoration had positive effects even in small restoration projects. However, other studies indicate
that exceptionally large projects indeed have higher effects. Restoration pays - it increases ecosystem
services, which should be considered in the assessment of river restoration projects. River restoration
benefits not only aquatic biota. Terrestrial and semi-aquatic species benefit and should be considered
in assessments. It isimportant to select measures that restore specific limiting habitats at relevant
scales. Hydromorphological restoration has an overall positive effect on biota, but effectsvary. It is
thus essential to monitor and adjust restoration projects.

Summary description of project context and objectives

Europe is characterized by a dense network of riversthat provide essential ecosystem services. From
an ecological perspective, rivers and their floodplains form some of the most diverse ecosystems
worldwide. Over time, use of rivers by humans has led to severe degradation of water quality and
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ecosystem functions. In the 20th century water quality in major European rivers was so poor they
could no longer support higher life. Huge investment in waste water treatment followed improving
water quality across the continent. However, rivers remain degraded; notably hydrology and habitats
have been altered, while eutrophication, toxic substances and emerging stressors contribute to the
complex of pressures affecting our rivers. Thusthereis a great need to better understand and predict
the costs and benefits of future river restoration

In 2000, the EU Water Framework Directive (WFD, EC 2000) was established as the principal legal
instrument to manage and restore aguatic ecosystems. It fundamentally changed water management
in al EU states by using ecosystem health as the basis for decisions. “Biological Quality Elements’
BQE (e.g. fish, benthic invertebrates or aquatic flora), which integrate the effects of all stressors, are
now used to assess the status of rivers. Initial WFD implementation and monitoring showed that the
majority of rivers still suffer from degradation, despite successful efforts to tackle pollution. Based
on these findings, EU states have drafted River Basin Management Plans with restoration measures
focusing on restoring river hydrology and morphology. The assessment of the 1st River Basin
Management Plans indicated that 40% of European rivers are affected by hydromorphological
(HYMO) pressures caused predominantly by hydropower, navigation, agriculture, flood protection
and urban development. As a consequence, thereisincreasing emphasisin Europe on river
restoration driven by demands of the Water Framework Directive (WFD). The programmes of
measures of EU Member States focus, among other issues, on restoring river hydrology and
morphology. Their implementation requires substantial investment in these measures, but there il
remains agreat need to better understand and predict the costs and benefits of future river restoration.
The benefits of wastewater treatment were based on well understood system responses. |n contrast,
ecological response to hydromorphological restoration is complex and poorly understood for the
following reasons:

* Characterisation of HY MO status focuses on pattern not processes: data collected represent small
spatial scales, with relevant larger spatial scales or long term impacts neglected.

» How HY MO change affects Biological Quality Elements (BQE; fish, invertebrates, macrophytes)
and ecological functioning is poorly understood and is particularly challenging for multi-pressure
systems.

* Exploitation of knowledge is weak between scientists and restoration practitioners.

* Unlike water quality improvement, HY MO restoration implies a demand for either space or
resources, i.e. land or water. Mutual interactions and benefits for ecosystems and their goods and
services are not sufficiently understood.

* Restoration projects have failed to achieve their objectives. This alienates public opinion and limits
future participation and support. Risk analysis approaches are required in which objectives are
explicit and used to assess project success.

Against this background, REFORM (REstoring rivers FOR effective catchment Management,
http://reformrivers.eu/) brought together 26 renowned research institutes and applied partners from
15 European countries to generate tools for cost-effective restoration of river ecosystems, and for
improved monitoring of the biological effects of physical change by investigating natural,
degradation and restoration processes in awide range of river types across Europe (Figure 3). This
with the aim to support member status with drafting the 2nd and future River Basin Management
Plans (RMBPs) for the implementation of the WFD. To allow full use, al results of REFORM will
be made available online in the public domain of the project website.

The consortium of partnersin REFORM represents a wide range of disciplines: hydrology;
hydraulics; geomorphology; ecology; socio-economics; and water management. The project
consortium is supported by an Advisory Board of 8 independent representatives of international and
national stakeholders, including river basin managers, representatives of the economic sectors
relevant to river restoration and lead scientists in river ecosystem restoration.

Aims of REFORM are (1) to provide aframework for improving the success of hydromorphological
restoration measures and (2) to assess more effectively the state of rivers, floodplains and connected
groundwater systems. The restoration framework addresses the relevance of dynamic processes at
various spatial and temporal scales, the need for setting end-points, analysis of risks and benefits,
integration with other societal demands (e.g. flood protection and water supply), and resilience to
climate change. The workplan is organized in three modules: (1) natural processes, (2) degradation,
(3) restoration (Figure 2). Data from monitoring programmes and restoration projects will be pooled
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and linked with landscape-scale hydromorphological and physiographic data and catchment models.
Targeted field and experimental studies using common protocols will fill data gaps on the role of
scale in restoration success. A wide range of statistical modeling approaches will improve indicators
for hydromorphological change and factors determining restoration success. All work packages are
multidisciplinary and will feed into products for application in river basin management, e.g.
guidelines for successful restoration and a web-based tool for exchanging experiences with river
restoration measures facilitated and enhanced through consultation with stakeholders (Figure 2). In
addition to its impact on the RBMPs, REFORM will provide guidance to other EU directives
(groundwater, floods, energy from renewable resources, habitats) to integrate their objectivesinto
conservation and restoration of rivers as sustainable ecosystems. REFORM'’ s objectives are grouped
into three categories: application, research and dissemination.

APPLICATION

* To select WFD compliant hydromorphological and biological indicators for cost-effective
monitoring that characterise the consequences of physical degradation and restoration in rivers and
their services.

* To evauate and improve practical tools and guidelines for the design of cost-effective
hydromorphological restoration and mitigation measures for practitioners and end-users.

RESEARCH

* To review existing data and information on hydromorphological river degradation andrestoration,
underlying physical and ecological processes, their interactions and ecosystem services.

* To develop a process-based, multi-scaled hydromorphological framework on European rivers and
floodplains and connected groundwaters that is relevant to river ecology and suitable for
hydromorphological monitoring.

* To understand how hydromorphological pressures interact with other pressures that may constrain
successful restoration.

» To assess the significance of scaling effects on the effectiveness of different adaptation, mitigation
and restoration measures to improve ecological status or potential of rivers, floodplains and
connected groundwaters.

* To develop instruments to analyse risk and assess benefits of successful river restoration, including
resilience to climate change and relations to other socio-economic activities.

DISSEMINATION

* To increase awareness and appreciation for the need, potential and benefits of river restoration
through active involvement of and dissemination of project outputs to policymakers, practitioners
and stakeholders.

REFORM ambition was to give strong emphasis from its outset on directly engaging with
stakeholders at different levels to receive feedback on its research programme as well as the
applications and tools to be ultimately delivered. Key bodies are the ECOSTAT working group of the
WFD Common Implementation Strategy, the European Centre for River Restoration
(http://www.ecrr.org/) and the LIFE+ project RESTORE (https://restorerivers.eu ), but at the same
time planning was open to take advantage of new opportunities such as national stakeholder
workshops. Interaction was scheduled throughout the whole duration of the project. The plans and
initial outcomes of REFORM are to be discussed and disseminated through an EU-wide stakehol der
workshop. The final outcome of REFORM to be presented through an international scientific
conference, a summer school and afinal EU-wide stakeholder workshop. To inform interested
audience a project website to be launched to give all project results and 6-monthly newsletters, policy
briefs and policy discussion papers were scheduled to present new results both from REFORM and
other relevant projects.

Relevance to EU policy

REFORM specifically seeks to support the River Basin Management Plans (RBMPs) for
implementation of the WFD. WFD implementation will benefit from a better understanding of
ecological-hydromorphological linkages and processesin order to improve river basin
characterisation, status assessment, monitoring and the selection and assessment of measures and
their effectiveness.

In planning flood protection measures to implement the Floods Directive, restoration measures
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through improved retention, storage and discharge (e.g. retention in tributaries and upstream
wetlands, storage in enlarged active floodplains, discharge through side channels) may play a
significant role in lowering flood risks. In measure selection, it isimportant to consider synergies
between restoration and flood protection.

In 2013, the Commission issued a Communication aiming to promote green infrastructure in water
and adaptation policy, and called upon planners to use natural measures or a combination of
engineered structures and natural solutions more proactively. River restoration is particularly relevant
to green infrastructures for reducing flood risk, especially in terms of floodplain restoration
measures.

REFORM '’ sresults are also relevant to the EU Biodiversity Strategy whose targets include restoring
at least 15% of degraded ecosystems by 2020, by integrating green infrastructure into land-use
planning. Restoration measures can play a significant role in the achievement of biodiversity
protection objectives for specific habitats and species (according to the Birds and Habitats
Directives).

Description of main S& T results/foregrounds

Themain S& T results are presented in line with the various phases of river basin management
planning (RBMP). They are presented as the key conclusions and recommendations of the REFORM
project, which are relevant for policy-makers involved in river basin management planning.
[llustrations are given in a separate document with supporting information. References to figures
refer to this supporting document.

CHARACTERISATION “HOW DOESMY RIVER WORK?

Knowing how ariver worksis essential for achieving successin river restoration. It should be the
first step in any restoration process, and the basis for any future river basin management plan.

I mportant aspects are hydromorphology, the role of vegetation, and ecosystem services.

» Hydromorphological assessment

0 Hydromorphology Framework

o Hydromorphological assessment methods

0 Use of Remote sensing

* Role of vegetation and floodplain ecosystems

STATUS MONITORING AND ASSESSMENT: “WHAT' S WRONG?

The second stage of river basin planning is to assess what is wrong. REFORM researched methods
for assessing the hydromorphology (HY MO) and biological elements. REFORM focused on linking
hydromorphol ogy to biology, notably water plants, macro-invertebrates (aquatic insects) and fish

* Impact of hydromorphological pressures,

* Improved coupling between hydromorphology and biota;

» Groundwater — river interactions

PROGRAMMES AND MEASURES, INDIVIDUAL RESTORATION PROJECTS “HOW TO
IMPROVE?

An integrated planning framework supports the design of river restoration measures. This framework
is cyclic for both entire river basins (catchments) and individual projects.

* Planning stream and river restoration

* Cost-benefit analysis of restoration measures

» Risk and uncertaintiesin river rehabilitation

* Linking e-flows to sediment dynamics

* Restoration measures at project level and their effects

* Fact sheets for restoration projects

Hydromorphological assessment

Effective river restoration cals for an understanding of how riverswork. A key step for thisis
hydromorphological characterization, looking at rivers from a perspective that discloses the relevant
processes and forms. Hydromorphology is a matter of water and sediment, but also of vegetation
interacting with water and sediment. This makes both geomorphological and ecological processes
relevant.

» REFORM developed an open-ended Hydromorphology Framework incorporating multi-scale
spatial and temporal aspects into river assessment and management. It aids usersin developing
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understanding of the morphology and dynamics of river reaches and their causes.

» The Morphological Quality Index (MQI) is the method recommended by REFORM for assessing
river conditions. The method is extremely useful for analysing and interpreting critical problems and
causes of ateration.

* The use of MQI should be implemented for the entire gradient of morphological conditions (not
only for high status water bodies).

» Remote sensing data has large potential to support hydromorphologica assessment and monitoring
of European rivers. Hydromorphological characterisations based on remote sensing are objective,
repeatable through time and support large scale planning according to the WFD.

» Hydromorphological assessment should consider physical processes and appropriate temporal and
spatial aspects beyond river restoration project boundaries and project life span.

In most EU Member States, the consideration of physical processes remainsthe main gapin
hydromorphol ogical assessment methods. The integrated use of different components of the
assessment is limited but is recently increasing. There is a need for more comprehensive
process-based hydromorphological assessments that consider the character and dynamics of river
reaches and how these are affected by present and past natural and human-induced changes within
the catchment as well as the reach (Belletti et al 2015). The core of hydromorphological evaluation
should be represented by the morphological and hydrological components. Physical, riparian, and
longitudinal fish continuity assessments should provide a further characterisation of the overall
stream conditions at selected sites (Figure 10). The REFORM wiki gives afull overview of all
reviewed assessment methods.

Within REFORM, two complementary approaches have been proposed for hydromorphological
assessment: an open-ended approach - the REFORM Hydromorphology Framework, and a set of
more specific hydromorphological assessment procedures, which incorporates a set of clearly defined
stages and steps — the REFORM Hydromorphological Assessment Methods.

REFORM Hydromorphology Framework

To date, there has been too strong a reliance on the reach scale in assessing hydromorphology. For
sustainable solutions, it is crucia to develop understanding of the functioning of river reachesin a
wider spatial context and of the ways in which river reaches have responded to changesin the past.
This process-based approach provides understanding of the current and past condition of river
reaches and their causes and thus crucial information for forecasting how reaches may changein the
future. Hydromorphological conditions need to be placed in a catchment context (to capture the way
in which natural influences and human pressures and interventions at their relevant spatial scales
influence river reaches) and need to be evaluated over time (to capture impacts of past changesin
influences on reaches demonstrated by reach dynamics, trajectories of temporal change, and thus
their sensitivity to imposed changes). The REFORM hydromorphology framework allows usersto
assemble available information, associate it with relevant spatial units and time periods, and so build
a process-based understanding of the spatial and temporal influences on reach hydromorphology and
dynamics. This understanding can be built into river assessment and management, including
consideration of future scenarios (Gurnell et al. 2014a, Gurnell et a. 2015; Figure 7).

The benefits of this framework to WFD implementation include the provision of indicators of
hydromorphological conditions which can be derived from commonly measured or freely available
datasets, as well as the improved understanding of multi-scale process-based linkages between
hydrology, the transfer of sediment, channel and floodplain morphodynamics, and ecology.
Furthermore, the delineation of WFD water body boundaries can be integrated into the REFORM
framework at the segment scale. The water bodies can be further subdivided into ‘ reaches’ using
additional geomorphological criteria such as the identification of river (morphological) types.

The REFORM river reach typology is designed for ng the hydromorphological functioning of
individual river reaches and is as such highly relevant for river restoration (Rinaldi et al. 2015b). The
relation with the European broad typology (ETC/ICM, 2015), which refers to the (sub)catchment
setting of ariver in terms of atitude, size and geology, is not straightforward, because that setting
does not change in time. In contrast, REFORM river reach types may change in time because they
represent the response of the river reaches to processes of flow, sediment and vegetation. Thus the
European broad types may contain several reaches of different REFORM types.

REFORM Hydromorphological Assessment Methods
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The hydromorphol ogical assessment methods proposed by REFORM combine to provide a specific,
comprehensive and synergic morphological assessment based on the integration of three tools,
originally developed in Italy and then expanded to other European countries (Rinaldi et al. 2013;
Rinaldi et a.2015a; Figure 11).

» The Morphological Quality Index (MQI) isatool designed to assess the overall morphological
condition of a stream reach and to classify its current morphological state.

» The Morphological Quality Index for monitoring (MQIm) is a specific tool for monitoring the
tendency of morphological conditions (enhancement or deterioration) in the short term.

» The Geomorphic Units survey and classification System (GUS) is used to characterise the typical
assemblage of geomorphic units within the reach.

The three tools, used in concert, can provide an overall assessment of stream reaches which helps to
understand their morphological functioning and condition, and thereby guide the identification of
appropriate management and restoration actions. The MQI and MQIm assessment includes those
hydrological aspects having significant effects on geomorphological processes, whereas the overall
changes in the hydrol ogic regime can be analysed separately by a specific index of hydrological
alteration.

Furthermore, most of current hydromorphol ogical methods define reference conditions in terms of a
precise channel morphology or a set of channel forms. However, recognising that fluvial systems are
dynamic and follow a complex evolutionary trajectory with time impliesthat a static, well-defined
channel geometry is not suitable for defining reference conditions. In the case of the MQI, reference
conditions are defined in terms of processes and functions that are expected for a specific
morphological typology.

The Morphological Quality Index (MQI) can also be used in amulti-purpose way. The MQI does not
only serve hydromorphologica assessment to fulfil WFD requirements but it can also support
assessments related to the implementation of the Floods and the Habitats Directives.

Remote sensing for river hydromorphological investigation

Over the last decade, technological progress of remote sensing techniques (among others satellite,
airplane and UAV (unmanned areal vehicle)) has opened the opportunity to monitor many
hydromorphological components of our river systemsin away that is unprecedented. Remote
sensing technology is transforming our capacity to analyze river systems by increasing the spatial
coverage of the morphological information gathered by field campaigns.

Remote sensing data are integrative and do not substitute traditional river surveys based on expert
interpretations, field surveys and historical analysis. Remote sensing data will support conclusions
drawn from these sources providing objective, repeatable and comparable information.

The amount of high-resolution remote sensing data on river systemswill soon blur further with the
coming new satellites (e.g. missions SWOT and Sentinel 3) and the growing availability of flexible
acquisition tools such as drones. Remote sensing data over large areas, such as regions and entire
countries, will be systematically acquired by satellites of new generation with planned re-acquisition
times. Quantitative investigation on typology and diversity of river systems at large scale such as
catchment and beyond regional scales will be feasible. Sequential acquisitions of the same area will
soon be available opening the way to systematic historical analysis of hydromorphological processes.
Remote sensing data is already available but has been so far too scarcely exploited by water
authorities in most Member States. However, it has become obvious that remote sensing data has
notable potential to support the hydromorphol ogical assessment and monitoring of European rivers
as well as requirements of the WFD (e.g. water body definition, classification of ecological status,
definition of heavily modified water bodies) (Bizzi et al., 2015).

Role of vegetation and floodplain ecosystems

V egetation does not just depend on hydromorphology. It influences hydromorphology too and plays
an active role in shaping ariver. REFORM carried our research on the reciprocal relations between
hydromorphology and vegetation. Understanding these relations can be a major factor in the success
or failure of restoration projects

* Existing EU Directives provide atoo limited legislative framework for riparian zones and
floodplains. Riparian and floodplain ecosystems are not subject to extensive monitoring but are
crucial to river morphodynamics and ecology.
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* Findings suggest that direct measurements of hydromorphological processes and riparian vegetation
are likely to be better in assessing hydromorphological degradation than in-stream biota.

* VVegetation and plants can play a cost-effective and significant role as physical ecosystem engineers
for river restoration.

A crucial aspect of hydromorphology that is too often neglected is the influence of vegetation on
river channel form and dynamics (Gurnell 2014; O'Hare et al. 2015; Figure 8). Furthermore, riparian
vegetation is not included as a biological quality element in WFD status assessment and riparian and
floodplain ecosystems are thus not subject to extensive monitoring. Y et research conducted over the
last 20 years has clearly shown that riparian vegetation has a fundamental influence on the
hydromorphology of rivers and their floodplains. REFORM research has presented new scientific
concepts and analyses that clearly demonstrate the importance of riparian and aguatic vegetation as a
key physical contral on river form and dynamics and acrucial component of river restoration
(Gurnell et al. 2014b).

Moreover, the current focus on in-stream biota that are routinely monitored ignores that many of the
pronounced effects of degraded hydromorphology relate to the riparian zones and the wider
floodplain. Riparian zones are especially important as they influence in-stream processes as well as
providing avery diverse habitat for both aquatic and terrestrial organisms. Like the river channel, a
healthy riparian zone reflects the dynamic processes to which it is subject, and thus interactions
between riparian vegetation and physical processes provide a complex, dynamic physical habitat
mosaic across the river channel and its riparian margins. Overall, findings suggest that direct
measurements of hydromorphological processes and riparian vegetation are likely to be better in
assessing hydromorphological degradation than in-stream biota (Friberg et al, 2015).

REFORM scientists have devel oped a conceptual model of vegetation- hydromorphological process
interactions within river corridors. These interactions drive the development and dynamics of
naturally-functioning river channels and their corridors (Gurnell et al., 2014b; Gurnell et al. 2015b).
This model links closely to the REFORM hydromorphological framework (Gurnell et al., 2014a)
considering interactions laterally as different physical processes dominate from the river channel to
the floodplain (e.g. erosion, sediment deposition, inundation), from river source to mouth, and in
association with different river types (e.g. braided, meandering). The conceptual model helps
recognise features indicative of natural river-floodplain function that may guide restoration and can
support our understanding of how rivers may change in response to modification of
hydromorphological processes. The model has been tested on several example rivers showing
different levels of degradation (Baattrup-Pedersen et al., 2015).

Impact of hydromorphological pressures

European rivers have been atered by means of changing their morphology (straightening and
canalisation, disconnecting channels from flood plains, occupying riparian lands, building dams,
weirs, bank reinforcements, etc.) to facilitate agriculture and urbanisation, to enable energy
production and protection against flooding (Figure 12). Also, water has been abstracted from rivers
and their natural flow regime to be used as a resource for irrigation and to supply urban and industrial
needs. All these human activities have damaged fluvial habitats and have had severe and significant
impacts on the status of the aguatic ecosystems.

A bibliographic review identified the most significant HY MO pressures as well as relevant
hydromorphological effects of the different pressure types on fluvial systems across spatial and
temporal scales and in particular those that have a significant impact on aquatic biological elements.
This review further provided atool to identify gapsin present HY MO knowledge, which is needed to
improve our understanding of the mechanisms that control degradation-restoration processes. To
illustrate relevant gaps conceptual schemes have been developed of the interactions between HYMO
pressures, the main processes affected and the resulting quantified changes on HY MO variables
(Garciade Jalon 2013; Figures 13 and 14).

The quantitative variables provide the measures of the intensity of the processes and are useful to
monitor river changes and to evaluate pressure effects. Whilst the biotic communities typically
respond to the status of the variables, sustainable and successful river restoration should address the
processes behind which determine the variables’ state. Therefore, all pressure specific conceptual
schemes devel oped have been incorporated into one single effect matrix and analyzed using Fuzzy
Logic Cognitive Maps (FCM) to identify the most relevant HY MO pressures as well as the most
affected processes and variables (Lorenz et al. 2015).

Dynamics of flowing water emerged as the most important hydromorphological process. Thiswas
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not surprising, but it still underlines the necessity to rehabilitate a more natural flow regimeto
improve the hydromorphological status of the rivers and the related biological communities.

V egetation encroachment emerged as second most important process which seemswell in line with
the natural river typology developed in WP2 and the identified importance of riparian vegetation in
shaping riverine landscapes. The next important processes were all related to sediments underlining
the key role of bedload transport and sediment dynamicsin forming fluvial habitats.

In the wiki fact sheets for 19 different pressures belonging to either water abstractions, flow
regulations, River fragmentation or morphological aterations are given.

Improved coupling of hydromorphology to biotic responses

Once we know how our river works, we can assess what is wrong. This regards both
hydromorphological quality and biological quality. Based on the outcomes of the REFORM project,
we recommend using the hydromorphological assessment method for ecological class assessment
directly, circumventing the use of biological indicators. Degradation of quality can be dueto
hydromorphological pressures, although it is often very difficult to single out the effects of these
pressures compared to other pressures in a multi-stressor environment (Figure 15).

» Hydromorphological impacts can take yearsto fully manifest themselves.

* Fish isthe most sensitive biological quality element (BQE) with regard to hydromorphol ogy.

» Macrophytes can be used for assessing hydromorphological degradation in lowland rivers, if a
trait-based metric is developed e.g. plants with high overwintering capacity of their vegetative parts
showed higher resistance to HY MO stress.

* Current sampling methods are not appropriate to capture HY MO impacts and they underestimate
the influence of HYMO on biota. Thereis aneed to devel op new biota sampling methods that are
more sensitive to HY MO impacts.

* Alternative/new methods using biota (not standardised; not intercalibrated) can be used in
investigative monitoring already now to assess HY MO impacts. Thisincludes sampling of habitats
(e.g. theriparian) that are in particular impacted by HY MO degradation.

* The proposed REFORM hydromorphological assessment should be a quality element in its own
right in the WFD status assessment as BQES cannot differentiate between different degrees of

HY MO degradation with sufficient precision. It should cover the entire range from high to bad
ecological status, rather than using BQESs as indicators of HY MO degradation.

Existing metrics have been evaluated for their strength to distinguish the impact of HY MO pressures
on the mandatory biological quality elements (BQEs) of the WFD from other stressors (Friberg et a
2013). This showed that fish and macrophytes appear better suited to assess HY MO degradation than
diatoms and macroinvertebrates.

Algae appear to be the least suitable of the biological quality elements. As abiological quality
element, they primarily relate to very small scales and substrate-specific sampling. Moreover, most
methods in Europe use only the algae group of diatoms, and not algae with larger growth forms such
as for instance filamentous green algae.

Macroinvertebrates are dlightly better as indicators of hydromorphological degradation, but they
appear sensitive to multiple stressors. It is thus almost impossible to single out the effects of
hydromorphological conditions on community composition. As was the case for algae,
macroinvertebrates are usually sampled at arelatively small scale and often on specific substrates,
making any linkages to hydromorphological degradation on larger scales spurious.
Macroinvertebrates represent the only biological quality element for which specific metrics have
been developed that are sensitive to hydromorphological and hydrological degradation. However,
these metrics have not been intercalibrated and tend to respond in manner similar to the response of
metrics sensitive to other stressors. Thus macroinvertebrates should be used with care with the
majority of currently used metrics and sampling methods: They are good indicators for general river
degradation, but most cannot indicate HY MO stress with a necessary degree of certainty. However,
there was evidence that traits as macroinvertebrate metrics held some potential to indicate HYMO
degradation. Some countries are using related macroinvertebrate metrics, in particular traits related to
habitat preferences, for their national assessment systems (e.g. Germany) (Lorenz et a. 2004;
http://www.fliessgewaesserbewertung.de/).

Macrophytes show more potential. For certain river typesit must be possible to devel op robust
metrics that will be sensitive to hydromorphologica degradation. Additionally, the key role of
aquatic and riparian vegetation in shaping hydromorphologica processes offers an additional
argument for increased focus on this biological quality element in indicator development.
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Fish appears to be the most promising biological quality element. It can be used to detect
hydromorphological stress, although a need remains to develop more stressor-specific metrics. So
even for fish, the BQE which showed most promise, there is a significant amount of work to do
before sensitive metrics to HY MO stress can be applied in water management (Figure 9).

The overall lack of clear linkages between the currently used assessment systems (sampling,
numeration, identification and metrics) based on the WFD defined BQES and hydromorphol ogical
degradation should initiate a targeted development within the EU on innovative methods and
indicators that are sensitive to changesin HY MO conditions (both degradation and restoration).
Current sampling methods are not appropriate to capture HY MO impacts and they underestimate the
influence of HYMO on biota. There is a heed to develop new biota sampling methods that are more
sensitive to HY MO impacts, especialy in the interface of rivers and lakes with their floodplain.
Monitoring data are designed to detect change at individual sites through time and can miss some
crucia hydromorphological impacts. Revision of some of the monitoring methodologies can help,
however adherence to monitoring data alone will not supply knowledge and system understanding
(O'Hareet al. 2015).

Water managers therefore still face a significant challenge when diagnosing the reason for not
obtaining good ecological statusin awater body (Friberg 2014). BQEs with the current sampling
methods can primarily inform on the impact of other stressors, in particular organic pollution and
eutrophication, which are relevant in multiple stress scenarios. It appears from the analysis
undertaken that e.g. eutrophication is a stronger driver of community changes. Thisis, however, most
likely also related to the quality of the HY MO assessments, which in most of the larger data sets
were fairly superficial.

Another inherent problem is that dispersal mechanisms are likely to be highly influential, especially
in relation to colonisation of physical features and biotopes (Heino, 2013). In many cases, this may
de-couple any direct link between local hydromorphology and biota, or at |east ensure that any biotic
response may lag significantly behind changesin hydromorphology. Previous detailed field studies
have shown that habitats that are assessed as being similar can differ markedly with regard to biota
and that suitable habitats might not be colonized or colonisation may be severely delayed due to
dispersal limitations.

In conclusion, with the current level of knowledge, it remains difficult to use biological quality
elements for detecting hydromorphological degradation. Therefore REFORM recommends using the
hydromorphol ogical method directly for ecological class assessment, circumventing the use of
biological indicators.

Which central HY MO processes need to be addressed? How does biota respond to HY MO
degradation and restoration? The dynamics of flowing water emerged as the most important HY MO
process in the HY MO pressure/impact system (Wolter et al. 2013). This underlines the necessity to
reinstate a more natural flow regime to improve the HY MO status of the rivers and related biological
communities. The next most important processes were related to vegetation encroachment (in line
with the importance of riparian vegetation in shaping riverine landscapes) and to sediments
underlining the key role of bedload transport and sediment dynamicsin forming fluvial habitats.
Coarse gravels maintained by stream power and flow velocity emerged as key indicators for HY MO
integrity with relevance to aquatic organisms. Species preferring or depending on coarse substrates
provide specific indicators for HY MO degradation, rehabilitation and integrity (Wolter et al. 2013).
A second, rather unspecific, response of biota to hydromorphology emerged from the limitation of
species by stream power, i.e. by physical forces of flows. Indirectly related to that is a positive
response of species to habitat diversity and habitat complexity providing shelter from high flow
velocities, and resources. In addition, river zones encompass a characteristic set of HY MO processes
and patterns, thus, species preferences for specific zones are of indicative value for assessing HYMO
integrity and have been developed accordingly for European fish species. Highly promising results
have been obtained using the Fish Region Index, whaose applicability and sensitivity will be further
tested and improved. Ongoing work comprises the improvement of the newly proposed indices and
indicators.

Groundwater-river interactions

One of the recommendations at the REFORM stakeholder workshop in Brussels (26-27 February
2013) was to take further into consideration the interaction between groundwater and surface water.
As response to this stakeholder demand, REFORM made a first step in combining groundwater
characteristics and pressures with stresses on rivers, floodplains and wetland ecosystems (Hendriks et
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al., 2015). Thiswork which was conceived at a REFORM expert workshop on the role of
groundwater for river ecosystems (Poland, September 2014) is currently being continued in the FP7
projects MARS (www.mars-project.eu/) and GlobAqua (www.globaqua-project.eu/).

 Groundwater isthe main factor supporting Eflows in streams during low flow conditionsin dry
Seasons.

 Groundwater will play acrucial role in maintaining the resilience of the water system and aguatic
environment during projected increasingly dry periods in the future and more ecosystems will
become groundwater-dependent.

 Groundwater isthe main provider of high quality water that supports groundwater-dependent
ecosystems (ecosystem service).

» Successful mitigation and adaptation of groundwater-river connectivity to restore
groundwater-dependent ecosystems requires strategies for solutions at catchment scale.

River restoration measures may not be successful if streams run dry or water quality is poor due to
decreased connectivity with the groundwater. Policy-makers and water managers should enhance
their knowledge of issues related to groundwater-river interactions and ecosystems response.
Groundwater is not only a key factor in supporting ecological flows, determining both the quantity
and quality of surface waters, it is aso avery important aspect in enhancing the resilience of water
systems necessary to prepare for future climate conditions (Hendriks et al. 2015).

Secondly, close cooperation between the relevant fields of expertise (groundwater and Eflows)
should be promoted (e.g. Hendriks et al. 2014). Available knowledge needs to be combined and it
should be made clear how this knowledge can be applied in RBMPs and the practice of local water
management.

Finally, river basin-wide strategies rather than isolated mitigation and adaptation measures should be
devel oped because groundwater bodies extend mostly beyond the scale of individual water bodies or
beyond surface catchment boundaries. For example, pressures that affect upstream infiltration and
groundwater recharge (e.g. groundwater abstraction, soil compaction, intensive drainage and changes
in vegetation) can have major impacts on groundwater conditions across the whole catchment.
Catchment-wide measures may require land use changes and/or reduction of groundwater abstraction
in upstream parts of the catchment.

Planning stream and river restoration

Despite the rapid increase in river restoration projects, little is known about the effectiveness of these
efforts and many practitioners do not follow a systematic approach for planning restoration projects.
REFORM has developed a planning protocol that incorporates benchmarking and setting specific and
measurabl e targets for restoration and mitigation measures (Cowx et al. 2013; Figure 17). The
approach uses project management techniques, such as the PDCA cycle (Plan — Do — Check — Act,
the DPSIR approach, setting SMART project objectives, BACI monitoring) to solve problems and
produce a strategy for the execution of appropriate projects to meet specific environmental and social
objectives. Using this strategy, it isimportant to recognise that each restoration scheme proposal
should be treated on an individual basis, as no two situations are alike. The decision support tool
allows proposals to be evaluated at different levels and stages and will effectively curtail a proposal
at an early stage should it be impractical or unviable.

* Restoration projects should have well-defined quantitative success criteria e.g. ranging from
hydrological and morphological improvements to the expected beneficial impact on biota and
ecosystem services.

* Application of existing planning and management tools such as PDCA (Plan-Do-Check-Act),
DPSIR, setting SMART objectives and BACI monitoring, can substantially enhance the efficiency
and effectiveness of restoration.

* Restoration planning should adopt a synergistic approach with other resource users to secure
win-win scenarios for improving ecological quality of rivers.

Development sectors such as water resource management, flood protection, inland navigation and
hydropower have led to the replacement of naturally occurring and functioning systems with highly
modified and human-engineered systems, resulting in a number of pressures on the freshwater
ecosystem. However, multiple benefits can be achieved by integrating management across these
sectors and win-win, approaches are now emerging in river restoration from such cross-sectoral
interactions. These interactions are, however, limited at present because of both weak governance
and technical capabilities. Technical barriers to integrated cross-sectoral planning are substantial,
related partly to limited data and poor understanding of drivers of each sector and thus cross-sectoral

Project No.: 282656 Page - 12 of 68
Period number: 3rd
Ref: 282656_REFORM_Final_Report-13_20151228 113714 _CET.pdf



threats aswell asindirect effects of actions, and partly to the inadequacies of decision support tools.
REFORM provides guidance and tools to assist project managers with decision making, problem
solving and planning strategies to identify suitable Programme of Measures (PoM) to support future
RBMP that integrate cross-sectoral interactions. These include techniques to optimise benefits
between cross-sectoral river services and ecological requirements whilst considering climate change
effects (Angelopoulos et al. 20153). |dentification of the drivers, synergies and trade-offs allows
policymakers to better understand the hidden benefits from working with other sectors to support
restoration activities and maximize outcomes.

Cost-benefit analysis of restoration measures

A review of case studies and literature on costs and benefits of river restoration in Europe showed
that cost data are quite variable and usually not available in aform appropriate for further
assessments (Ayres et al. 2014). On this basis, it is aso difficult to determine ecosystem benefits and
services from restoration projects both individually and as awhole. Thus, investing effortsin
standards and protocols to gather and incorporate cost information in a more systematic way will
benefit decision-making on restoration measures.

* Cost data are too scarce hampering cost-benefit analysis of restoration measures. Thereis aneed to
invest efforts in standards and protocols to gather and incorporate cost information in a more
systematic way.

* Cost-benefit analysis can help in prioritizing restoration measures and plans.

In Europe, prioritization of restoration measures in the context of the WFD based on
cost-effectiveness or cost-benefit analysesis till very limited. Cost-benefit analysis (CBA) can help
in prioritizing restoration measures and plans. The challenges for river restoration with CBAs
concern in particular defining the baseline scenario, identifying exogenous devel opments and valuing
project impacts. Manuals and guidelines for the economic analysis of river restoration projects do not
yet exist. Y et important guidelines on the economics of water management in general offer valuable
advice (Brouwer et al. 2015).

Risks and Uncertainty in River Rehabilitation

Analyses of costs and benefits require the prediction of the effects of restoration measures and the
guantification of societal values. Both of these estimates are uncertain. Key issues related to the
assessment, description and quantification of uncertainty are discussed and guidelines are provided
for considering uncertainty and in more detail, how uncertainty can be considered in CEA/CBA and
in MCDA (Reichert et a. 2015a). There are two important sources of uncertainty to consider in
environmental management in general and in particular for river restoration:

* Uncertainty about scientific predictions of outcomes.

» Uncertainty about the preferences of the society elicited from inquiries or stakeholders.
Thisresulted in the following policy recommendations:

» Communication of uncertainty is akey element of any communication of scientific predictions.

* Clearly separating scientific predictions and societal valuationsis an essential element of any
decision support procedure (Reichert et al. 2015b). In particular if there are disagreements among
experts about scientific predictions and of stakeholder groups about preferences.

» Uncertainty about scientific predictions can be addressed by probahility distributions and scenarios,
while uncertainty about societal preferences are often better addressed by sensitivity analyses of the
ranking of the alternatives resulting from combining predictions of the outcomes of decision
alternatives with preferences.

Linking e-flows to sediment dynamics

One of the recommendations at the REFORM stakehol der workshop in Brussels (26-27 February
2013) was to contribute to the development of guidance on the definition of environmental flows. As
response to this stakeholder demand, REFORM organised expert exchange on the linkage of e-flows
to sediment dynamics (Garciade Jalon et al, 2015).

* E-flows are mainly set with focus on the hydrologic regime in anticipation of promoting ecological
response. A broader approach to estimating e-flowsisto identify those flows required to maintain
certain geomorphic processes and forms that directly contribute to aguatic habitat and ecosystem
functioning.
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* This broader approach includes other types of actions beyond specifying flows alone, such as
focusing on the sediment transport regime or directly manipulating channel morphology.

» Monitoring the outcomes of e-flows including sediments is needed because our understanding of
water and sediment requirements by key aguatic biota and ecosystem functionsis not precise. Often
critical decisions are made with relatively weak ecological evidence.

Water and sediments are intrinsically interconnected in natural river systems. Fluvial communities
have evolved to be adapted to this interaction, and thus their habitat requirements depend on
hydromorphological dynamics.

The estimation of e-flowsis not straightforward, as the quantitative links between hydromorphol ogy
and biology are not yet well known, due to the insufficient number of consistent data and to the weak
response of current biological metrics to hydromorphological pressures.

The current strategy for setting e-flows isto focus on the hydrologic regime in anticipation of
promoting some ecological response. In the same time, geomorphic dynamics of ariver and the
functioning of natural physical processes are essential to create and maintain habitats and ensure
ecosystem integrity and the links between hydrology and geomorphology are generally well known.
On this basis, a broader approach to estimating e-flows is to identify those flows required to maintain
certain geomorphic processes and forms that directly contribute to aguatic habitat and ecosystem
functioning.

Elements of this broadened approach include other types of actions beyond specifying flows alone,
such as focusing on the sediment transport regime (e.g. releasing sediments downstream of dams or
other obstructions), or directly manipulating channel morphology (i.e. morphological reconstruction).
Any of these actions (hydromorphol ogy-based measures) may induce morphological channel
changes, therefore promoting habitat recovery and diversity.

The choice of the best option to be considered in combination with changes in the hydrologic regime
(i.e. sediment transport vs. morphological reconstruction) depends on the specific context, for
example the reach sensitivity and morphological potential. Selecting the appropriate measures
requires setting the river reach within awider spatial-temporal framework (see REFORM
Hydromorphology Framework presented in this Policy Brief).

E-flows including sediments should be implemented and monitored within an adaptive management
framework. Monitoring the outcomes of e-flows is heeded because our understanding of water and
sediment reguirements by key aquatic biota and ecosystem functionsis not precise and often critical
decisions are made with relatively weak ecological evidence to support them (Garciade Jalon et al,
2015).

Restoration measures at project level and effects on river morphology and biota

In the REFORM project, two types of analysis were carried out to reach conclusions on general
principles and aspects that have to be considered when selecting restoration measures in restoration
projects. First, the scientific peer-reviewed literature and unpublished databases were reviewed to
summarize existing knowledge (120 projects included in the review of Kail & Angelopoul os 2014;
Kail et a. 2015). Second, 20 restoration projects were investigated in more detail, including a broad
range of abiotic and bictic variables (different organism groups, hydromorphol ogy, ecosystem
services) and using a standardized monitoring design, to fill some knowledge gaps (e.g. the role of
restoration extent for river restoration effectsin Hering et al. 2015, Kail et al. 2014; Figure 16).
The reviewed literature as well as the case-studies mainly covered small to medium-sized riversin
Northern, Eastern and Central Europe, reflecting the relatively long tradition in river restoration in
these regions. Furthermore, common restoration techniques were planform measures like
remeandering and widening as well asin-channel measures like the removal of bank fixation and
addition of large wood and boulders. Regional differences have to be considered when applying
these results to other river types and regions (e.g. large or Mediterranean rivers) or restoration
techniques.

» Hydromorphological restoration has an overall positive effect on biota, but effects are highly
variable and even negative. It is thus essential to monitor and adjust restoration projects.

* Restoration pays - it increases ecosystem services, especialy cultural and regulating services. This
should be considered in the assessment of river restoration projects

* River restoration benefits not only aquatic biota. Terrestrial and semi-aquatic species benefit most
(e.g. floodplain vegetation, ground beetles) and hence, should be considered in assessments.

* Thereis no single “best measure” for restoration. Widening of water courses to restore a more
natural planform generally has a high effect (especially on macrophytes and ground beetles).
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Instream measures have the highest effect on fish and macroinvertebrates. Overall, measures should
be selected taking consideration of the targeted organism group.

* It isimportant to select measures that restore specific limiting habitats at relevant scales and not
necessarily mere habitat diversity. For instance, macroinvertebrates need substrate diversity at the
microscale. Surprisingly, restoration measures which enhance mesoscal e habitat conditions and
hence, are visually pleasing, do not necessarily improve microscale habitat conditions, which may
explain alow effect on invertebrates.

* Restoration results in a higher number of individuals (abundance) but few new species (richness).
For thisit isimportant to bear in mind the re-colonization potential which might be limited if source
populations are missing particularly in extensively degraded river basins.

* Restoration had positive effects even in small restoration projects. Effects did not increase with
project size, most probably because even the largest projects investigated in REFORM were still
relatively small. However, other studies indicate that exceptionally large projects indeed have higher
effects.

Fact sheets for river restoration

For 13 different types of river across Europe a synthesis of pressures, restoration experiences and
variables suited for monitoring restoration is compiled (Verdonschot et a. 2015b). It is meant to give
insight into the diversity and similarities of restoration techniques for different types of riversin
terms of present practice and promising but to date little used approaches. Each fact sheet gives
information on river type name, pressure categories/pressures, measure categories/measures and
monitoring scheme. Per river type the valley- and planform, hydrology, morphology, chemistry,
riparian zone are briefly described. Mgjor pressures, problems and constraints for river restoration,
common restoration practice with their problems and constraints and promising and new measures
are given for each type. Theriver typology adopted for the factsheets differs from the river reach
typology developed in REFORM and refers to the (sub)catchment setting of ariver in terms of
atitude, size and geology and as such links to the European broad river types (ETC/ICM, 2015. The
setting of these types does not change in time. In contrast, the REFORM river reach typology is
designed for assessing the hydromorphological functioning of individual river reaches. REFORM
river reach types may change in time because they represent the response of the river reaches to
processes of flow, sediment and vegetation. Furthermore, river (sub-)catchments of a single type
according to the types presented in these factsheets may and often will contain different REFORM
reach types. Thus when identifying the most appropriate restoration techniquesit is even for
apparently similar river typesi.e. covered by the same factsheet not a‘one sizefitsall’ approach, but
atailor-made approach acknowledging the governing hydrological and morphologica conditions and
the interaction with vegetation. The factsheets drawn by regional experts are thus meant to support
decision making, and should not be used as cookbooks.

In the wiki fact sheets for over 40 different measures belonging to following categories are given.
» Water flow quantity improvement

* Sediment flow quantity improvement

* Flow dynamics improvement

* Longitudinal connectivity improvement

* River bed depth and width variation improvement

* In-channel structure and substrate improvement

* Riparian zone improvement

* Floodplaing/off-channel/lateral connectivity habitats improvement

An important observation is, however, that measures are mostly taken in concert i.e. restoration
projects comprise multiple measures. Next, the effectiveness of measures strongly depends on the
wider setting in which they are realised. As a consequence general descriptions of measures such as
given in these fact sheets are of use, but how measures actually contribute in projects to improve
ecological status can vary considerably.

Final conference 'Novel Approaches to Assess and Rehabilitate Modified Rivers
The conference is addressed as a separate topic, because it covers all aspects of the REFORM

project. The much appreciated and successful scientific conference was organized to highlight the
importance of the benefits of river restoration. 170 participants from 26 countries shared experiences,
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aspirations, challenges, analytical frameworks and new approaches to enhance the success of river
restoration and to come to a better understanding of the consequences of hydro-morphological
changes to the ecological status of running waters (Figure 19). The conference attracted universities
and research institutes, environmental management organisations, NGOs and consulting firmsin the
field of river restoration. 15 keynote lectures from Europe, North America and New Zealand, 58 oral
presentations in breakout sessions and 38 posters provided the ingredients and inspiration for
animated conversations during the breaks.

Among others, evidence outlined by the conference speakers and partici pants gave fundamental
insights into how rivers work, and presented a wide span of research from global to catchment and all
the way down to the species level. It became evident that attention is shifting towards reflecting on
theriver initsfull scope including the role of the riparian zone and the floodplain for ecosystem
functioning. Keynote and oral presentations made a case for the need to develop more
process-oriented restoration measures, and to consider hydromorphological changes and their
evolution both in terms of space and time. A lot of inspiration for further work was given by
presentations on the application of biotic indices for the assessment of river ecological conditions as
well as by amultitude of case studies presented on the achievements by restoration and mitigation
practices in Europe and beyond. The conference also provided a platform for exchanging experiences
and ongoing work on the challenging issues of socioeconomic assessments related to river
restoration, tools and strategies for more closely linking science to the practitioner level.

The proceedings contain the extended summaries of nearly all keynotes and oral presentations as
well as several poster presentations (Angelopoulos et al 2015b). They are preceded by a description
of the scope, objectives and topics of the conference, feedback from the advisory and a visua
impression of conference. The contributions are grouped within the six conference topics:

» Assessment and rehabilitation of hydromorphological processesin rivers

* Discerning the impact of hydromorphological modification from other stressors

* Achievements by restoration and mitigation practices

» How to improve the (cost-)effectiveness of river rehabilitation?

* Benefits of river rehabilitation and synergies with other uses (flood protection, navigation,
agriculture, hydropower)

» Linking science to practice: tools to assess river status and guide rehabilitation to optimize river
basin management

Scientific publications

At the end of the project there are already more than 60 peer-reviewed scientific publications.
Besides individual publications, several special issues have been prepared or are under preparation:
* In the journal Aquatic Sciences:. research across boundaries, 10 papers are published in a special
issue: “A multi-scale framework for supporting river assessment and management” (Gurnell et al.,
2015a).

* Inthe journal River Research and Applications, 6 papers are published in a specia issue:
“Hydrogeomorphology — ecology interactionsin river systems’ (Grabowski & Gurnell, 2015).

* In the journal Hydrobiologia, a special issue regarding the “ Effects of large- and small -scale river
restoration on hydromorphology and ecology” is under preparation and should be available soon
(Muhar et a. 2015). It will contain 9 papers on restoration effects on hydromorphology, fish, benthic
invertebrates, aguatic macrophytes, floodplain vegetation, riparian ground beetles, food webs,
ecosystem services and a synthesis. The integrating paper of this study has already been published
(Hering et al., 2015).

The complete overview of all published scientific papersis given at the REFORM website (Results
-> Scientific Publications). For each publication the full reference, abstract and DOI (Digital Object
Identifier) is given.

Further reading

Ayres et al. (2014) Inventory of river restoration measures: effects, costs and benefits. REFORM
deliverable 1.4.

Angelopoulos et a. (2015a) Effects of climate and land use changes on river ecosystems and
restoration practices. REFORM deliverable 5.3

Angelopoulos, N., T. Buijse, M. van Oorschot & E. Kampa (2015b) Proceedings of the International
Conference on River and Stream Restoration “Novel Approaches to Assess and Rehabilitate
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Modified Rivers’. REFORM deliverable 7.5

Baattrup-Pedersen, A., M. O’ Hare et a. (2015) Guidance on how to identify impacts of
hydromorphol ogical degradation on riparian ecosystems. REFORM deliverable 3.4.
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REFORM deliverable 4.2.

Kail, J.,, A. Lorenz & D. Hering [eds.] (2014) Hydromorphological and ecological survey of the
restoration case studies. REFORM deliverable 4.3.

Kalil, J., K. Brabec, M. Poppe, K. Januschke (2015) The effect of river restoration on fish,
macroinvertebrates and aguatic macrophytes: a meta-analysis. Ecological Indicators 58 (2015)
311-321. http://dx.doi.org/10.1016/j.ecolind.2015.06.011

Lorenz, A., D. Hering, C. Feld & P. Rolauffs (2004): A new method for assessing the impact of
morphological degradation on the benthic invertebrate fauna for streamsin Germany. Hydrobiologia
516: 107-127.

Lorenz, S., V. Martinez-Fernandez, C. Alonso, E. Mosselman, D. Garcia de Jalon, M. Gonzélez del
Ténago, B. Belletti, D. Hendriks & C. Wolter (2015) Fuzzy cognitive mapping for predicting
hydromorphological responses to multiple pressures in rivers. Journal of Applied Ecology
http://dx.doi.org/10.1111/1365-2664.12569

Mosselman et a. (2013) Synthesis of interim results for practical application to support the
compilation of the 2nd RBMPs. REFORM deliverable 6.1.

Muhar, S., K. Januschke . J. Kail . M. Poppe . S. Schmutz . D. Hering & A. D. Buijse (2015)
Evaluating good-practice cases for river restoration across Europe: context, methodological
framework, selected results and recommendations. Hydrobiologia
http://dx.doi.org/10.1007/s10750-015-2622-5

O'Hare, M. et . (2015) Understanding biological responses to degraded hydromorphology sediment
dynamics and multiple stress. REFORM deliverable 3.2.

O'Hare, M.T., J. O. Mountford, J. Maroto & |. D. M. Gunn (2015) Plant traits relevant to fluvial
geomorphology and hydrological interactions. River Research and Applications.
http://dx.doi.org/10.1002/rra.2940

Reichert, P. et a. (2015a) Risks and Uncertainty in River Rehabilitation. REFORM deliverable 5.4
Reichert, P., S. D. Langhans, J. Lienert, N. Schuwirth (2015b) The conceptua foundation of
environmental decision support, Journal of Environmental Management 154: 316-332.
http://dx.doi.org/10.1016/j.jenvman.2015.01.053

Rinaldi, M., Surian, N., Comiti, F. and Bussettini, M. (2013). A method for the assessment and
analysis of the hydromorphological condition of Italian streams. The Morphological Quality Index
(MQI). Geomorphology, 180-181, 96-108.

Rinaldi et al. (2015a). Final report on methods, models, tools to assess the hydromorphol ogy of
rivers. REFORM deliverable 6.2 part 1.

Rinaldi, M., Gurnell, A.M., Gonzdlez del Tanago, M., Bussettini, M., Hendriks, D. (2015b)
Classification of river morphology and hydrology to support management and restoration. Aquatic
Sciences:. research across boundaries. http://dx.doi.org/10.1007/s00027-015-0438-z

Verdonschot, P. et a. (20154) Eva uation of candidate indicators for case studies including
uncertainty. REFORM deliverable 3.3.

Verdonschot, P. et al. (2015b) Fact sheets for restoration projects. REFORM deliverable 4.5
Wolter et d. (2013) Review on ecological response to hydromorphological degradation and
restoration. REFORM deliverable 1.3.

Potential impact and main dissemination activities and exploitation results

Dissemination has been an essential part of the REFORM project, asit is widely recognized that
results of the research need to be communicated to all relevant stakeholders to enable the project to
leave along-lasting legacy and impact. A specific work package has been dedicated to
dissemination; in addition, several of the tools produced are part of the project’ s dissemination
strategy. The main target group for dissemination activities have been and still are public authorities,
water managers and citizens and the organisations involved in the formulation, implementation,
monitoring and evaluation of river restoration policies at the European, national and catchment
levels. A detailed communication and dissemination strategy has been designed at the start of the
project to maximize on the coverage and uptake of the outputs (Figure 6).

First an overview is given what REFORM has done to communicate its results and to obtain
feedback from stakeholders and end-users. Thereafter its future relevance and socio-economic impact
are described.
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Main dissemination activities and exploitation of results

The partners of the REFORM project have used a wide range of communication formsto interact
with and inform people about its objectives, results and final outcome.

FACE-TO-FACE communication

Face-to-face communication of the knowledge and experience gained in the project occurred
predominantly at the national and European level:

* At the national level, the results have been presented during three national stakeholder workshops
(Netherlands, Spain, Italy), one special session at the RRC annual conference (UK) and keynote
presentations at river restoration seminars (Norway). Participation of the applied partners (ISPRA,
CEDEX, EA) and members of the Advisory Board, who are also national government agenciesin
close connection to authorities in charge of implementing EU policy, has facilitated and still will the
uptake and direct application of the project findings.

» At the European level, the project results have been presented to policy makers and European level
working groups during multiple occasions (CIS ECOSTAT 2012, 2015; CIS PoM 2014, 2015; CIS
Floods 2012). REFORM organised a stakeholder workshop in the early phase of the project (Brussels
February 2013) to present initial results, but much more to gain feedback on its work programme.
Uptake of data, information and policy assessments from the project by the European Environment
Agency will be ensured through the participation of partners such as Ecologic in the European Topic
Centrein Water.

* To inform and interact with the international scientific world presentations by numerous partners of
REFORM have been given (see the overview of dissemination activities for further details). The
most prominent being Ecohydraulics (Vienna 2012; Trontheim 2014), ERRC (Vienna 2013), Aquatic
Plants (Edinburgh 2015) IS.Rivers (Lyon 2015) and German Limnological Society (Essen 2015).
Moreover, REFORM organised its own scientific conference ‘Novel approaches to Assess and
Rehabilitate Modified Rivers attended by 170 participants (Wageningen 2015). Connected to the
conference a summer school for young scientists and Ph.D. students was organised.

Stakeholder Workshop on River Restoration

At the interactive Stakeholder Workshop on River Restoration to Support Effective Catchment
Management (Brussels, February 2013), ca. 110 participants from 23 European countries and various
stakeholder groups were in-formed about the first results of REFORM and gave their feed-back and
recommendations on the outputs and plans for the next stages of the project. The workshop was the
main external event in the first phase of the REFORM project, providing a platform for consultation
and exchange between REFORM scientists, European technical experts working on river degradation
and restoration, and members of the Working Group A Ecological Status (ECOSTAT) of the
Common Implementation Strategy of the WFD. The workshop’ s format was very interactive, with
parallel sessions addressing different types of European rivers (e.g., highland/midland, lowland, and
Mediterranean river systems), as well as the impact of hydromorphological pressuresin
multiple-pressure settings, designing programmes of measures, and heavily modified water bodies
(Figure 18). The REFORM stakeholder workshop provided a very good model of early two-way
communication between an EU research project and water managers. The findings are documented in
the summary report of the workshop (Kampaet al. 2013)

National stakeholder workshops

In total three national stakeholder workshops have been organised by different partners of the
REFORM project. The first has been held in the Netherlands (Zutphen, November 2013), the second
in Spain (Seville, June 2014) and the third in Italy (Rome, September 2015). In Spain and Italy the
advantage having several key people from REFORM together was taken to organise back-to-back a
national stakeholder workshop. To improve the two-way communication and tackle language barriers
both events were supplied by simultaneous translation into respectively Spanish and Italian. The
stakeholder workshop in the Netherlands was organised jointly with the Dutch platform for stream
and river restoration. All events not only helped to inform people on REFORM'’ s objectives and
results, but also stimulated the internal national discussion how to better assess the
hydromorphological status of rivers and plan and evaluate river restoration. Impressions of these
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workshops are covered in various newsl etter items.
Final conference “Novel Approaches to Assess and Rehabilitate Modified Rivers’

The REFORM Final Conference on “Novel Approachesto Assess and Rehabilitate Modified Rivers’
was successfully organised on 30 June to 2 July 2015 in Wageningen (Netherlands). 170 participants
from 26 countries shared experiences, aspirations, challenges, analytical frameworks and new
approaches to enhance the success of river restoration and to come to a better understanding of the
conseguences of hydro-morphological changes to the ecological status of running waters (Figure 19).
The conference offered 15 keynote lectures from Europe, North America and New Zealand, 58 oral
presentations in breakout sessions and 38 posters. The conference closed with afield excursion,
attended by 100 people, to two '‘Room for the river' projects. The proceedings of the International
Conference on River and Stream Restoration “Novel Approaches to Assess and Rehabilitate
Modified Rivers’ were published in August 2015 and are online available (Angelopoulos et al.
2015).

Summer school “Restoring regulated streams linking theory and practise’

The REFORM Summer School was successfully organised on 27 to 29 June 2015 and was held in
Wageningen (Netherlands) back-to-back to the REFORM Final Conference. The topic of the
Summer School was “Restoring regulated streams linking theory and practise” and in total, 12
participants attended the event. The 3 day programme was interactive, it encouraged group
discussions and participants applied theory to practice by drafting a restoration strategy. The
complete PowerPoint presentations and the video-recorded | ectures of the Summer School are
available online (see Summer Course | REFORM Rivers | 2015) and can be used for teaching and
training purposes. The lecture notes of the summer school were published in July 2015 (Cowx et al.
2015).

CISECOSTAT workshops

CISECOSTAT organised two workshops dedicated to hydromorphology during the project life span
of REFORM. The first took place when REFORM had just started (June 2012) and created to
opportunity to inform representatives of EU member states on the ambitions and scope of the
REFORM project and to announce the REFORM stakeholder workshop in 2013. By organising a
regular meeting back-to-back CIS ECOSTAT enlarged the possibility of people to attend

REFORM'’ s stakehol der workshop.

In October 2015, the CIS working group ECOSTAT and REFORM jointly organised a workshop on
“Hydromorphology and WFD classification” hosted by the Norwegian Environment Agency in Oslo,
Norway (70 participants). Thisworkshop on hydromorphology was timely organised in the final
month of the REFORM project. The workshop was held back-to-back with the 30th ECOSTAT
meeting. The outcome of the REFORM project was one of the main motivations for the working
group ECOSTAT to organise this workshop. The findings of the workshop are covered by an itemin
final newsletter.

It can be concluded that the back-to-back approach for meetings has been extremely effective to meet
and interact with national representatives. In particular, because these representatives do less
frequently have the opportunity to attend scientific conferences or prefer or require another set up of
events (more demand-driven, practical or interactive). For research projectsit is therefore essential to
organise other events besides scientific symposiato get into contact with stakeholders and end-users.

Policy briefs and policy discussion papers

REFORM has prepared three policy briefs. The first was meant to inform river managers how the
initial results of REFORM could be used immediately to support drafting the 2nd river basin
management plans, which had to be ready by December 2015. The REFORM project had planned
and organised its work in the first phase that those results became available on time (November
2013). The overview of theseinitial resultsis givenin Mosselman et a. (2013). The second brief
presented the next set of resultsin particular the hydromorphological assessment framework
(September 2014). The third and final brief summarised the key results, conclusions and
recommendations over the whole project (December 2015). All policy briefs are available online on
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the project website.

In total three policy discussion papers have been produced. The first was the discussion paper
prepared as input for the stakeholder workshop (February 2013). The topics for the two other
discussion papers were selected following the feedback of the participants attending this stakehol der
workshop. Participants generally were very pleased by the scope and ambitions of REFORM
covering their needs and expectations, but were also asked to prioritise additional topics. From these
topics groundwater and environmental flows were selected and addressed in two specific workshops.
The outcome of these workshops has been documented in these discussion papers. The 2nd policy
discussion paper 'Bringing Groundwater to the Surface’ makes afirst step in combining groundwater
characteristics and pressures with stresses on rivers, floodplains and wetland ecosystems and was
published in August 2015. Its content is based on discussions held at a REFORM expert workshop
on the role of groundwater for river ecosystems (Poland, September 2014). The 3rd policy discussion
paper 'Linking e-Flows to sediment dynamics and was published in December 2015. Its content is
based on discussions held at a REFORM expert workshop on the linkage of e-flows to sediment
dynamics (Italy, September 2015). The REFORM project strongly recommends that e-flow
rehabilitation measures are accompanied by sediment management plans.

Project website and wiki

The REFORM project website became online mid 2012 in the first year of the project
(www.reformrivers.eu). Since then it served as a knowledge platform for the target audiences and as
aplace to provide open access to REFORM deliverables, scientific publications, case studies and
project related news. Documents have been uploaded throughout the course of REFORM.
Furthermore, the website has been used to announce and prepare the REFORM end-user event
(stakeholder workshop) in 2013 and the final conference and summer school in 2015. The content of
the REFORM project website has been regularly updated and its structure improved based on the
needs of the project outcomes.

Next to the project website awiki on hydromorphology, ecology and restoration of rivers supports
the dissemination of knowledge and know-how (http://wiki.reformrivers.eu/index.php/Main_Page;
Figure 5). The Water Framework Directive commits European Union member states to achieve good
ecological and chemical status of all water bodies. Hydromorphological degradation is one of the
causes why many rivers do not achieve this status, thus necessitating river restoration. This has
promoted restoration activities and scientific research across Europe. Practitioners, however, face the
difficulty of finding information on the experiences from restoration and the findings from research.
That iswhy REFORM developed a web-based information system or “wiki”. The contents of
REFORM'’ s wiki can support the planning process and design of cost-effective and
hydromorphologically relevant restoration and its benefits. It has been structured around the phases
of theriver basin management planning cycle (Figure 4). A prerequisite of planning is a good
understanding of how ariver works and an evaluation of status by asking, “What’swrong?’ An
integrated planning framework supports the design of river restoration measures and addresses the
guestion, “How can we improve?’, including risk analysis, the wider benefits of restoration and the
restoration potential of other human interventions. This framework is cyclic for both programmes of
measures in entire river basins and the planning and evaluation of individual projects.

Both the website and the wiki will remain active up to three years after the end of the project (2018)
allowing everybody to explore and use the results of REFORM for a number of years after the
project’s lifespan. To update or expand the present contents of the wiki in the future connection with
new projects have already been established (FP7 MARS - http://www.mars-project.eu ; Freshwater
Information Platform - http://www.freshwaterplatform.eu ) and new opportunities will be looked for.
The Freshwater Information Platform aims to overcome the problem that the outcome of research
projectsis no longer available once projects have ended. Several REFORM partners support this
initiative.

Genera Dissemination: newsletter and leaflets

In total eight newsdletters has been produced. The newsdletters covered new results of REFORM,
interviews with key persons regarding river management, restoration or research, REFORM case

studies, related projects and REFORM or external events. All newsletters are online available at the
REFORM website (Kampa et al. 2015).
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The REFORM project leaflet has been made available in 11 languages (English, French, German,
Italian, Spanish, Czech, Danish, Dutch, Finnish, Polish and Swedish) and has been used throughout
the project to support dissemination at European, national and regional levels.

Socia media

REFORM has used Linkedin to inform relevant groups when results were available and to announce
itsfinal conference and summer school. The main Linkedin target groups with the present number of
members were

» Stream Restoration Professionals - 4,169 members

* River Restoration Professionals — 2,444 members

* Restoring Europe’s Rivers — 409 members

» EU Water Framework Directive (WFD) Implementation — 408 members

Future relevance and socio-economic impact
Providing input for future River Basin Management Plans

REFORM places strong emphasis on making its results available in various forms to support both
practitioners and scientists. To this end, REFORM developed awiki (http://wiki.reformrivers.eu)
populated throughout the course of the project with information relevant for various phases of River
Basin Management Planning to meet this need . The logical framework of the wiki systematically
guides practitioners through two main planning stages of river restoration: catchment planning and
the project cycle. Both the REFORM website and the wiki will remain available online after the end
of REFORM.

More specifically REFORM recommends using its outcome for the following aspects of river basin
management:

» Hydromorphol ogical assessment should consider physical processes and appropriate temporal and
spatial aspects beyond river restoration project boundaries and project life span. The methods
developed by REFORM (open-ended hydromorphology framework; Morphological Quality Index
(MQI) are extremely useful for understanding river dynamics, analysing and interpreting critical
problems and causes of alteration. Such diagnosis is the basis to identify to most appropriate
restoration and mitigation measures.

* Current biological sampling methods are not appropriate to capture HY MO impacts and they
underestimate the influence of HY MO on biota. There is a need to develop new biota sampling
methods that are more sensitive to HY MO impacts. This includes sampling of habitats (e.g. the
riparian) that are in particular impacted by HY MO degradation. Hydromorphol ogical assessment
covering the entire range from high to bad should be a quality element in its own right in the WFD
status assessment.

» Much more attention should be given how vegetation and plants can help to improve river
ecosystems. They can play a cost-effective and significant role as physical ecosystem engineers.

* Rivers are more than main channels and restoration benefits not only aguatic biota. Riparian and
floodplain ecosystems crucial to river morphodynamics and ecology are too much ignored. Direct
measurements of hydromorphological processes and riparian vegetation are likely to be better in
assessing hydromorphologica degradation than in-stream biota. Terrestrial and semi-aguatic species
benefit and should be considered in assessments. This adaptation will contribute to connect the
ambitions of Floods directive, Natura 2000 network and the WFD.

* Restoration projects should adopt a synergistic approach with other resource usersto secure
win-win scenarios and have well-defined quantitative success criteria e.g. ranging from
hydromorphological improvements to the expected beneficial impact on biota and ecosystem
services. Application of existing planning and management tools such as PDCA
(Plan-Do-Check-Act), DPSIR, setting SMART objectives and BACI monitoring, can substantially
enhance the efficiency and effectiveness of restoration.

* Improvement of ecological status and ecosystem services of streams and rivers may benefit from
both small and large projects. Thereis no single best measure. It isimportant to select measures that
restore specific limiting habitats at relevant scales. As the outcome is often till too uncertainit is
essential to monitor and adjust restoration projects.

* Rehabilitating riversis expensive and public opinion is of course critical. Regularly there are
disagreements among experts about scientific predictions and of stakeholder groups about
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preferences. Clearly separating scientific predictions and societal valuationsis an essential element
of any decision support procedure and cost-benefit analysis can help in prioritizing restoration
measures and plans. There is a need to gather and incorporate information on costs and uncertainties
in amore systematic way to widen public support for the need and benefits of restoration.

REFORM considers the CIS working groups as the most important bodies to disseminate the
outcome of REFORM and the need to adapt current approaches for hydromorphological assessment
and planning and evaluation restoration of rivers and associated wetlands. It is clear that a bulk of
information has been generated, which might feel as an obstacle to filter the relevant content. To this
end the wiki should be the guide for end-users.

Improving the science policy interface

With its dissemination activities and its close cooperation with policy groups, decision makers, and
stakeholders, REFORM has performed targeted and policy relevant scientific research. Over 60
scientific publications have significantly expanded the knowledge base for assessing and improving
river ecosystems in Europe. Feedback from policy and decision makers and stakeholders at several
strategic timesin the project helped to validate the methodology and the envisaged results against
experience and knowledge needs of the end-users. The involvement of partners directly responsible
for river management has greatly contributed to the applicability of REFORM'’ s results. It facilitated
the communication at the European level through CIS and at the national level through stakeholder
workshops.

Contributing to capacity building

REFORM has enlarged the capacity for appropriate assessment and successful river restoration by
compiling existing knowledge and filling identified knowledge gaps with targeted research. With its
results being available as a complementary package of guidelines, models, interactive web-tools, and
evaluation tools, it will enable water managers to add to their existing methodologies and instruments
if necessary and arrive at the state-of-the-art successful and cost-effective river restoration. The
recorded lectures and lecture notes resulting from the summer school can be directly used to train not
only young scientist and students, but also water managers and consultants.

Added value to national monitoring programmes

The conclusions of REFORM are clear regarding present monitoring. Monitoring approaches require
adaptation to assess the hydrological and morphological status adequately. Thisis a prerequisiteto
identify the appropriate measures to improve the ecological status. Furthermore the intercalibrated
biological assessment methods do give insight in the overall status, but lack the resolution to pinpoint
the causes for deterioration. Thus to diagnose river ecosystems new methods need to be devel oped.
REFORM recommends to improve and devel op trait-based approaches and in various European
countries experience does aready exists. CISin its future work programmes could consider fulfilling
arole to share experiences on diagnostic tools besides status assessment.

Balancing socio-economic functions and ecol ogical functioning

Rivers and streams have been regulated and floodplains reclaimed to support socio-economic
functions for centuries and decades. Improving ecosystem services and conserving biodiversity do
not necessarily go hand in hand and may even have conflicting demands. It thus was and still isa
significant challenge to balance the use of river ecosystems with achieving good ecological status.
There has been excellent progress to tune Floods directive with environmental objectives of the WFD
and Natura 2000: nature-based solutions to retain and store water. Challenges are larger and solutions
in an infant's stage for managing reservoirs used for water storage and energy production. Not only to
design effective environmental flows, but in particular because the consequences for sediment
transport are insufficiently acknowledged and addressed. REFORM has clearly demonstrated that
hydromorphology is the interplay between water, sediment and vegetation. Ignoring one of these
components may give awrong diagnosis and choosing ineffective restoration measures. The next
aspect, which to date has received too little attention are the riparian zones and floodplainsi.e.
riverine wetlands. Tree on riparian zones provide shelter and shadow and enlarge habitat diversity in
streams. Floodplains are spawning and nursery areas for fish and of great importance for the Natura
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2000 network in Europe. WFD assessment based on the biological quality elementsin main channels
of rivers and streams only gives insufficient guidance how to improve unconfined rivers with
floodplains. Riparian zones and floodplains can function as the ideal buffer zonesi.e. green
infrastructure between agriculture and rivers. REFORM has produced many results to support to take
thisto the next stage. Thus more effort is needed to tune demands of agriculture and river ecosystems
and WFD and Natura 2000 assessment should consider to devel op status indicators for riverine
wetlands. The results of REFORM are thus of particular relevance to support the debate how to
define the ecological potential of heavily modified water bodies. We recommend that this topic
remainsin the CIS ECOSTAT work programme for a considerable number of years.

Changing the focus for planning and evaluating restoration

What may be known to few, but will be a surprise to many is that the majority of restoration projects
meant to improve hydromorphological conditions comprise more than one measure. The extensive
reviews in REFORM have demonstrated this. The consequence is that generic information about
individual measures has its value, but much more emphasis is needed on the benefits of restoration
programmes in the catchment or basin context. REFORM did address this only in alimited way.
Another unbalance with present restoration practice is the general lack of explicit and measurable
goals and of proper monitoring design to conclude whether the project does what it is supposed to
do: improved ecological status. There are too many projects realised of which we know too little.
This jeopardises future programmes because not being able to show the benefits may seriously
undermine public support.

The way forward

The interdisciplinary team of REFORM has made significant advancesin clearly presenting
fundamental conceptsto look at hydrology, geomorphology, vegetation and aguatic biological
communitiesin an integrated framework. The strength of REFORM aso lies in the development of
guidelines for measurement and conceptual frameworks to understand why restoration might succeed
or fail and how restoration can be improved.

In paralel to REFORM, much work on hydromorphology and its links to biology has taken place
and is ongoing in individual European countries. The challenge remains in creating a European
exchange network and a platform for sharing knowledge on issues related to hydromorphol ogy and
biological reaction to hydromorphological pressures. There is also still potential to strengthen
capacity building and training of experts and practitioners on hydromorphol ogical assessment
methods. We hope that the fundamental concepts and framework laid out by REFORM will provide
afoundation for water managers, practitioners, scientists and trainers to take the next steps beyond
REFORM towards a better approach to river restoration.

Further reading

Angelopoulos, N., T. Buijse, M. van Oorschot & E. Kampa (2015) Proceedings of the International
Conference on River and Stream Restoration “Novel Approaches to Assess and Rehabilitate
Modified Rivers’. REFORM deliverable 7.5

Cowx, I.G. et al. (2015) Lecture notes of the summer school ‘ Restoring regulated streams linking
theory and practice’. REFORM deliverable 7.4

Kampa, E. et a. (2013) Summary report REFORM stakeholder workshop. REFORM deliverable 7.3
Kampa, E. et al. (2015) REFORM newsletters and |eaflets. REFORM deliverable 7.6

Mosselman, E. et al. (2013) Synthesis of interim results for practical application to support the
compilation of the 2nd RBMPs. REFORM deliverable 6.1

Address of project public website and relevant contact details

http://www.reformrivers.eu
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4.2 Use and dissemination of foreground
Section A (public)

Publications

LIST OF SCIENTIFIC PUBLICATIONS, STARTING WITH THE MOST IMPORTANT ONES

No. Title/ DOI Main author Title of the periodical or the series Number, Publisher Place of publication Dateof Relevant pages Isopen Type
date or publication access
frequency provided to
this
publication
?
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4  Theeffect of river restoration on fish, macr Jochem Kail , Ecological Indicators Vol. 58 Elsevier Netherlands 23/06/2015 311-321 No Peer revie
oinverteb rates and aquatic macrophytes: A Karel Brabec, wed
meta-analysis Michaela Po
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Ricerca Ambientale

STICHTING
DELTARES

Istituto Superiore p
er laProtezioneela
Ricerca Ambientale

FORSCHUNGS
VERBUND BE
RLIN E.V.

LIST OF DISSEMINATION ACTIVITIES

Title

Novel Approaches
to Assess and Reha
bilitate Modified Ri

vers

REFORM Stakehol
der Workshop

ECOSTAT worksho
p ‘Hydromorphol
ogy and WFD cla

ssification’
Restauracion de
Rios: Experiencias
Y Avances Meto
dologicos

REFORM 4th Nati
onal Stakeholder
Workshop "Ele
menti di novitaasu
pporto dell'attuazio
ne dellaDirettivaQ
uatro Acque"

Transboundary s
tream and river rest
oration (Beek- enri
vierherstel over de

grens)

REFORM stakehol
der workshop "L
inking E-flowsto se
diment dynamics"

Summer School "
RESTORING
REGULATED
STREAMSLI

NKING THEORY

Date
30/06/2015

26/02/2013

12/10/2015

02/06/2014

10/09/2015

14/11/2013

09/09/2015

27/06/2015

Place

Wageningen (NL)

Brussels

Oslo (Norway)

Seville

Rome (Italy)

Zutphen, the Ne
therlands

Rome (Italy), 8 - 10
September 2015

Wageningen (NL)

Type of audience

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research)

Size of audience
170

120

70

50

150

70

15

12

Countries addressed

worldwide

European countries

Europe

Spain

Italy

Netherlands, Ge
rmany, Belgium

Italy, Spain, Finlan
d, Netherlands, Port
ugal, France, N
orway, UK, USA

worldwide

Project No.: 282656
Period number: 3rd

Ref: 282656_REFORM_Final_Report-13_20151228_113714_CET.pdf

Page - 39 of 68



10

11

12

13

14

15

16

17

Oral presentation to
awider public

Organisation of
Workshops

Organisation of
Workshops

Presentations

Posters

Presentations

Presentations

Articles published in
the popular press

Presentations

SUOMEN YMP
ARISTOKESKUS

SZKOLA GLO

WNA GOSPOD

ARSTWA WIE
JSKIEGO

STICHTING
DELTARES

STICHTING
DELTARES

STICHTING
DELTARES

STICHTING
DELTARES

Istituto Superiore p
er laProtezioneela
Ricerca Ambientale

DIENST LAN
DELIJXK GEBIED

CENTRO DE
ESTUDIOSY
EXPERIMEN
TACION DE
OBRAS PUBL

AND PRACTICE"

'Restoring rivers for
effective catchment
management -- resu
Its from REFORM
-project, and beyond

Groundwater - River
interaction as driver
for ecology

CIS-SPI

REFORM

REFORM

REFORM

REFORM

REFORM - REstor
ing rivers FOR effec
tive catchment
Management -sta
rted

REFORM to repre
sentatives of the Wa
ter Directorate of the
Ministry

19/03/2014

15/09/2014

07/11/2011

12/06/2012

24/05/2012

06/02/2012

19/04/2012

15/03/2012

20/01/2012

Oulu (Finland)
How to improve
resource effectivei
mplementation of
WEFD in Nordic
countries?

Raszyn (Poland)

Brussels

Brussels - ECOS
TATHYMOw
orkshop

Brussels - 3rd
European Water
Conference

Utrecht - Deltares

Buchares - CISWG
F Floods

ECRR Newsletter
2012-1

Madrid - CEDEX

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Ind

ustry - Policy
makers - Medias

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Policy makers

65 Nordic countries
(Sweden, Finland,
Norway, |celand)

18 UK, Poland, Den
mark, Spain, Ne
therlands, Germ

any, Sweden

50 EU

100 Member states of
the European Union

1000 Member states of
the European Union
40 Netherlands
Member states of
the European Union
500 Europe

Spain
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18

19

20

21

22

23

24

25

26

27

Web sites/Appli

cations

Publication

Publication

Flyers

Presentations

Presentations

Flyers

Posters

Publication

Flyers

ICAS - CEDEX

ECOLOGICI REFORM Website
NSTITUT gemeinn Launch

utzige GmbH

ECOLOGIC| Launch of the 1st Ne
NSTITUT gemeinn wsletter

utzige GmbH

ECOLOGICI Deliverable 7.1: Dis

NSTITUT gemeinn  semination Strategy
Utzige GmbH

ECOLOGICI Reform leafl et
NSTITUT gemeinn
utzige GmbH
NATURAL EN REFORM
VIRONMENT
RESEARCH C
OUNCIL
STICHTING REFORM - REstor
DELTARES ing rivers FOR effec
tive catchment
Management
STICHTING REFORM - REstor
DELTARES ing rivers FOR effec
tive catchment
Management
STICHTING Interactions among e
DELTARES cological and h
ydromorphol ogical
processesin river fl
oodplains etc.
ECOLOGIC Launch of the 2nd
NSTITUT gemeinn Newsletter
tzige GmbH
ECOLOGICI REFORM leaflet
NSTITUT gemeinn ~ German version
Utzige GmbH

11/06/2012

03/07/2012

23/03/2012

30/08/2012

25/09/2012

05/10/2012

03/10/2012

04/10/2012

18/12/2012

07/12/2012

Berlin

Berlin

Berlin

Berlin

Dunkeld (Scotland)
- RESTORE W
orkshop Scotland

Columbus (OH, U
SA) - 4th Internatio
na Ecosummit

Columbus (OH, U
SA) - 4th Internatio
nal Ecosummit

Arnhem - NCR da
ys

Berlin

Berlin

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Policy makers

Scientific comm
unity (higher educat
ion, Research) - Civ

il society - Policy

makers - Medias

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Civ

75

15

30

60

Europe

Europe

Europe

Europe

Scotland

worldwide

worldwide (e.g. Ital
y, Canada, USA,
Denmark, Sweden)

Netherlands

Europe

Europe
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28

29

30

31

32

33

35

Flyers

Flyers

Flyers

Interviews

Flyers

Posters

Presentations

Organisation of
Conference

ECOLOGICI|
NSTITUT gemeinn
utzige GmbH

CENTRO DE

ESTUDIOSY

EXPERIMEN

TACION DE

OBRAS PUBL
ICAS - CEDEX

Istituto Superiore p
er laProtezioneela
Ricerca Ambientale

STICHTING
DELTARES

INSTITUTUL
NATIONAL DE CE
RCETARE-DE
ZVOLTARED
ELTA DUNARII

ECOLOGICI
NSTITUT gemeinn
tzige GmbH

UNIVERSITAET
DUISBURG-ESS
EN

UNIVERSITAET
DUISBURG-ESS
EN

REFORM leaflet
French version

REFORM |l eaflet
Spanish version

REFORM leaflet
Italian version

'Facelift for Europe

an Rivers' - Intervi

ew Tom Buijsein
Deltarespons

Reform leaflet

REFORM Poster at
EU Water Blueprint
Conference

Introduction to
REFORM

Doesriver restorati
on effect more than
just hydromorph
ological improv
ement?

16/10/2012

16/10/2012

16/10/2012

01/12/2012

14/09/2012

26/11/2012

27/11/2012

07/05/2013

Berlin

Berlin

Berlin

Delft

Tulcea, Romania

Nicosia, Cyprus

Berlin - meeting of
expert group "rivers
" of "Working G
roup of the Federal
States on Water
Problems’

Kiel, Ecosystem
Service Workshop

il society - Policy
makers - Medias

Scientific comm
unity (higher educat
ion, Research) - Civ

il society - Policy

makers - Medias

Scientific comm
unity (higher educat
ion, Research) - Civ

il society - Policy

makers - Medias

Scientific comm
unity (higher educat
ion, Research) - Civ

il society - Policy

makers - Medias

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Policy makers

Industry - Policy
makers

Scientific comm
unity (higher educat
ion, Research) - Ind

ustry

800

100

200

25

60

Europe

Europe

Europe

Netherlands

France, Turkey,
Japan, Austria, Hun
gary, Denmark,
Spain, Finland,
Serbia, Russia, Spa
in

European Union

Germany

Germany
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36

37

38

39

41

42

Organisation of
Conference

Organisation of
Conference

Pressreleases

Press releases

Presentations

Presentations

Organisation of
Conference

Publication

Media briefings

UNIVERSITAET
DUISBURG-ESS
EN

UNIVERSITAET
FUER BODENKU
LTUR WIEN

Istituto Superiore p
er laProtezioneela
Ricerca Ambientale

Istituto Superiore p
er laProtezioneela
Ricerca Ambientae

ECOLOGICI
NSTITUT gemeinn
Utzige GmbH

ECOLOGICI
NSTITUT gemeinn
Utzige GmbH

NATURAL EN

VIRONMENT

RESEARCH C
OUNCIL

NATURAL EN

VIRONMENT

RESEARCH C
OUNCIL

STICHTING
DELTARES

Restoration and asse
ssment of urban rive
rs

Specid Session - RE
FORM at the 9th
International Sympo
sium on Ecohydr
aulics

Progetto REFORM:

Riqualificazione e

cologicadei corsi d
‘acqua

Il punto sul progetto
REFORM

Inventory of river r
estoration measures:
effects, costs and
benefits?Current Pro
gressDEL 1.4

REFORM project
presentation

The structuring infl

uences on the ripari

an flora of lowland
UK rivers

The structuring infl

uences on the ripari

an flora of lowland
UK rivers

Outcome of REFO
RM's Stakehol der
Workshop on River

26/03/2013

21/09/2012

03/05/2012

26/10/2012

03/06/2013

18/05/2013

11/09/2012

20/12/2012

10/07/2013

Essen - conference
"urban biodivers
ity" (see www.u

rbane-biodiversitaet

.de)

University of N
atural Resources
and Life Sciences,
Vienna

Rome - PRU€ qua
terly bulletin onre
search funding in th
efield of water pro

tection n. 2/2012

Rome - PRU£ qua
terly bulletin onre
search funding in th
efield of water pro

tection n. 4/2012

Brussels, First work
shop: Support P
olicy Development
for Integration of
Ecosystem Services
Approach

Leipzig, BioFresh
Workshop on Scien
ce-Policy Interface

Poznan

Edinurgh

Linkedin Group
"Stream Restora
tion Professionals’

Scientific comm
unity (higher educat
ion, Research) - Ind
ustry - Civil society

- Policy makers

Scientific comm
unity (higher educat
ion, Research) - Ind

ustry - Policy
makers

Scientific comm
unity (higher educat
ion, Research) - Ind
ustry - Civil society

- Policy makers -

Medias

Scientific comm
unity (higher educat
ion, Research) - Ind
ustry - Civil society

- Policy makers -

Medias

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

150

100

50

150

3000

Germany, Nether
lands

approx. 40 countrie
sworldwide

Italy

Italy

European Union

European Union

worldwide

worldwide

worldwide
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46

47

49

50

51

52

Media briefings

Media briefings

Oral presentation to
ascientific event

Articles published in
the popular press
Oral presentation to

awider public

Media briefings

Media briefings

Media briefings

STICHTING
DELTARES

STICHTING
DELTARES

STICHTING
DELTARES

DIENST LAN
DELIJXK GEBIED

STICHTING
DELTARES

STICHTING
DELTARES

STICHTING
DELTARES

STICHTING
DELTARES

Restoration (Brussel
s, February 2013)

Outcome of REFO
RM's Stakeholder
Workshop on River
Restoration (Brussel
s, February 2013)

Outcome of REFO
RM's Stakeholder
Workshop on River
Restoration (Brussel
s, February 2013)

Hydromorphology
of European rivers:
impacts of regulati
on and benefits of r
ehabilitation

REFORM Stakehol
der Workshop on
River Restoration,

Brussels

European River
Restoration Con
ference - REFORM
side event

Interim results of E
uropean FP7 project
REFORM (Restori
ng rivers for Effect
ive Catchment M
anagement) avai
lable online

Interim results of E
uropean FP7 project
REFORM (Restori
ng rivers for Effect
ive Catchment M
anagement) avai
lable online

Interim results of E
uropean FP7 project

10/07/2013

10/07/2013

06/06/2013

12/04/2013

12/09/2013

03/12/2013

03/12/2013

03/12/2013

(internet)

Linkedin Group
"River Restoration
Professionals’ (
internet)

Linkedin Group

Scientific comm
unity (higher educat
ion, Research)

Scientific comm

"Restoring Europe's unity (higher educat

Rivers' (internet)

Koblenz (Germany)

ICWRER confe
rence

ECRR Newsletter
2013-01

Vienna- Austria

Linkedin group
"EU Water Frame
work Directive
(WFD) Implement
ation"

LinkedIn group
"River Restoration
Professionals’

LinkedIn group
"Stream Restora

ion, Research) - Pol
icy makers

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Ind

ustry - Policy
makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Ind

ustry - Policy
makers

Scientific comm
unity (higher educat

1500

215

40

500

80

92

1723

3265

worldwide

Europe

worldwide

Europe

Europe

Europe

Worldwide

Worldwide
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53

55

56

57

58

59

Media briefings

Media briefings

Media briefings

Media briefings

Media briefings

Press releases

Web sites/Appli

STICHTING
DELTARES

STICHTING
DELTARES

STICHTING
DELTARES

STICHTING
DELTARES

STICHTING
DELTARES

Istituto Superiore p
er laProtezioneela
Ricerca Ambientale

Istituto Superiore p

REFORM (Restori
ng rivers for Effect
ive Catchment M
anagement) avai
lable online

Interim results of E
uropean FP7 project
REFORM (Restori
ng rivers for Effect
ive Catchment M
anagement) avai
lable online

Online presentations
REFORM project,
the UK River Resto
ration Centre and In
ternational Rhine Co
mmission
Online presentations
REFORM project,
the UK River Resto
ration Centre and In
ternational Rhine Co
mmission
Online presentations
REFORM project,
the UK River Resto
ration Centreand In
ternational Rhine Co
mmission
Online presentations
REFORM project,
the UK River Resto
ration Centre and In
ternational Rhine Co
mmission
THE EU FP7 PROJ
ECT REFORM
REstoring rivers FO
R effective cat
chment Manageme
nt

REFORM webpage

03/12/2013

03/12/2013

03/12/2013

03/12/2013

03/12/2013

17/12/2013

17/03/2014

tion Professionals’

LinkedIn group
"Restoring Europe's
Rivers"

LinkedIn group
"EU Water Frame
work Directive
(WFD) Implement
ation"

Linkedin group
"Restoring Europe's
Rivers'

Linkedin group
"River Restoration
Professionals"

LinkedIn group
"Stream Restora
tion Professionals’

EU - Water JPI
Newsletter

Rome - ISPRA we

ion, Research) - Ind
ustry - Policy
makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Ind

ustry - Policy
makers

Scientific comm
unity (higher educat
ion, Research) - Ind

ustry - Policy
makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm

261

92

261

1723

3265

Europe

Europe

Europe

Worldwide

Worldwide

EU

Italy
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60

61

62

63

65

66

67

cations er laProtezioneela on|SPRA website
RicercaAmbientale for dissemination at

Italian level
Oral presentation to STICHTING Hydromorphology
ascientific event DELTARES of rivers and flood

plains—What is at
stake and how will
REFORM contribut

€?
Organisation of UNIVERSITY OF Canriver restoration
Workshops HULL help achieve syner
gies between flood
risk mitigation, urb
an development, ren
ewable energy and
climate change?
Media briefings ECOLOGIC Launch of 4th n
NSTITUT gemeinn ewsletter
Utzige GmbH
Media briefings ECOLOGIC Launch of 3rd n
NSTITUT gemeinn ewsl etter
Utzige GmbH
Oral presentation to STICHTING The REFORM prog
ascientific event DELTARES ramme and resto
ration measuresin t
he Lower Rhine
Oral presentation to STICHTING DISTINCT P
ascientific event DELTARES ATTERNS OF
INTERACTIONS B
ETWEEN VEG
ETATION AND
RIVER MORPHOL
oGY
Oral presentationto  UNIVERSIDAD  Exploring theinflue

ascientificevent POLITECNICA DE nce of sediment size

MADRID on river corridor ¢
hanges downstream
from dams (Spain)

Oral presentationto  UNIVERSIDAD FLOW REGUL

26/03/2014

08/05/2014

28/01/2014

01/07/2013

22/05/2014

23/06/2014

26/06/2014

26/06/2014

bsite

Brussels- CIS
Working group on
Programmes of
Measures

Sheffield (UK)

Berlin

Berlin

Chinon (F) - River
Sciences 2014 —an
international wor
kshop

Trondheim (Norw
ay) 10th Internation
al Symposium on
Ecohydraulics

Trondheim (Norw
ay) 10th Internation
a Symposium on
Ecohydraulics

Trondheim (Norw

unity (higher educat

ion, Research) - Civ
il society - Policy
makers - Medias

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Scientific comm

60

40

10

100

100

100

EU member states

United Kingdom

Europe

Europe

Italy, France, Spain
, Germany, Neth
erlands

Worldwide

Worldwide

Worldwide
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68

69

70

71

72

73

ascientificevent POLITECNICA DE

MADRID
Oral presentationto  FORSCHUNGS
ascientific event VERBUND BE
RLIN E.V.

Oral presentationto  UNIVERSITAET

ascientificevent FUER BODENKU
LTUR WIEN
Oral presentation to STICHTING
ascientific event DELTARES

Flyers ECOLOGICI
NSTITUT gemeinn
utzige GmbH
Oral presentationto  QUEEN MARY
ascientificevent  UNIVERSITY OF
LONDON
Oradl presentationto  QUEEN MARY

ascientific event UNIVERSITY OF

ATION AND
VEGETATION
CHANGESIN GRA
VEL BED RIVERS
(UPPER ESLA BAS
IN, NW SPAIN)

BIOTIC RES
PONSE TOH
YDROMORPHO
LOGIC CHANGES
-WHATTOA
DDRESS?

Characterising
Hydromorphological
Pressures to Assess
Human Impacts - A
Valuation Techniqu
e

Hydromorphology

of rivers and flood

plains—What is at

stake and how will

REFORM contribut
e?

REFORM L eaflet
trandations into CZ,
DK, FI, NL, PL, SE

DEVELOPMENT
AND APPLICATI
ON OF A MU
LTISCALEP
ROCESS-BASED
FRAMEWORK FO
RTHEHYDR
OMORPHOLOG
ICAL ASSES
SMENT OF E
UROPEAN RI
VERS

Development and
Application of aMu

26/06/2014

26/06/2014

25/09/2014

01/11/2014

07/05/2014

18/09/2014

ay) 10th Internation
al Symposium on
Ecohydraulics

Trondheim (Norw
ay) 10th Internation
al Symposium on
Ecohydraulics

Trondheim (Norw
ay) 10th Internation
al Symposium on
Ecohydraulics

Lyon (France) PhD
defence Bertrand
Morandi

Berlin

River Restoration
Centre 14th Annual
Network Confe
rence, Sheffield,
UK

IAEG XII Congre
ss, Torino, Italy

unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research) - Ind
ustry - Civil society

- Policy makers -

Medias

Scientific comm
unity (higher educat
ion, Research) - Ind

ustry - Policy
makers

Scientific comm
unity (higher educat

100 Worldwide

100 Worldwide

15 France
Czech Republic,

Denmark, Finland,
Netherlands, Pol
and, Sweden
200 mainly UK
100 EU and Internat
ional
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74

75

76

7

78

79

80

81

Oral presentation to
ascientific event

Oral presentation to
ascientific event

Posters

Oral presentation to
ascientific event

Oral presentation to
ascientific event

Oral presentation to
ascientific event

Oral presentation to
ascientific event

Oral presentation to
ascientific event

LONDON

QUEEN MARY
UNIVERSITY OF
LONDON

UNIVERSITAET
DUISBURG-ESS
EN

UNIVERSITAET
DUISBURG-ESS
EN

UNIVERSITAET
DUISBURG-ESS
EN

UNIVERSITAET
DUISBURG-ESS
EN

UNIVERSITAET
DUISBURG-ESS
EN

UNIVERSITAET
DUISBURG-ESS
EN

UNIVERSITAET
DUISBURG-ESS
EN

Iti-scale Process-Ba
sed Framework for
the Hydromorpholo
gical Assessment of
European Rivers

MULTI-SCALE
PROCESS-BASED
FRAMEWORK
FOR RIVER CHAR
ACTERISATION
AND RESTORAT
ION

Biodiversity, WFD
and restoration

Sampling methods
for restored reaches

Experiences with res
toration projects

Pioneer colonization
and successioninr
estored river sectio

ns

Pioneer colonization

and temporal proces

sesin restored river
sections

Effects of river res
torations on carabid
beetles and vegetat

ion in floodplains

"River restorationin
Europe - Generd p
rinciples and approa

02/06/2014

12/09/2013

11/09/2013

22/11/2013

29/09/2014

05/07/2013

03/04/2014

02/06/2013

Workshop: Resta
uracion de Rios:
Experiencias Y Ava
nces Metodol ogi
cos, Seville, Spain

Potsdam, Germany
- Annual Meeting o
f the German Li
mnological Society

Potsdam, Germany
- Annual Meeting o
f the German Li
mnological Society

Liechtenstein

Magdeburg, Germ
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ion, Research)

12

11

30

New Zealand

worldwide

Sweden

worldwide

Poland

worldwide
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151 Oral presentationto JRC -JOINT RESE
ascientificevent ~ ARCH CENTRE-
EUROPEAN COM

MISSION
152 Oral presentation to STICHTING
ascientific event DIENST LAN
DBOUWKUNDIG
ONDERZOEK
153 Oral presentation to STICHTING
ascientific event DIENST LAN
DBOUWKUNDIG
ONDERZOEK
154 Oral presentation to NORSK INST
ascientific event ITUTT FOR
VANNFORSKN
ING
155 Organisation of Masarykova univ
Workshops erzita
156 Oral presentationto  Masarykova univ
ascientific event erzita
157 Oral presentationto  FORSCHUNGS
ascientific event VERBUND BE
RLIN E.V.
158 Oral presentationto  FORSCHUNGS
ascientific event VERBUND BE
RLIN E.V.

ective.

Alpine Spacein
Movement Final
Transnational Semin
ar - presentation Mo
nitoring and charact
erizing hydromo
rphology for the
WFD in Europe: cur
rent status and futu
re perspectives"

Hydromorphological
monitoring

Management impl
ications of global ¢
hange impacts on str
eam ecosystems

River Restoration:
separating the myths
from redlities

Regional workshop
for water managers

8th Central Eur
opean Dipterolo
gical Conference

Auswirkungen hy
dromorphologischer
Renaturierung von
Fliel3gewéssern auf
Wasserpflanzen

Response of aquatic
macrophytesto river
restoration

25/11/2014

02/10/2014

06/05/2015

23/07/2015

22/10/2015

28/09/2015

22/09/2015

15/09/2015

Mestre, Italy

Wageningen (NL) -
Dutch annual meet
ing on Water Qu
ality

Malmd, Sweden -
International confe
rence WATERS -
Tools for assessing
the ecological statu
sof Europ

London, UK - Br
itish Ecologica Soc
iety Aquatic Group

Annual Meeting

Brno and Velke
Karlovice

Vysoke Tatry, S
lovakia

Essen (Germany) -
Annual Conference
of the German
association for limn
ology

Edinburgh (UK) -

14th International

Symposium on A
quatic Plants

Scientific comm
unity (higher educat
ion, Research) - Civ

il society - Policy

makers

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research)

Scientific comm
unity (higher educat
ion, Research) - Pol

icy makers

Scientific comm
unity (higher educat
ion, Research)

100

120

250

40

50

180

100

Italy, Switzerland,
France, Austria, Slo
venia, Germany

Netherlands

Europe

UK, US, Norway,
Spain

Czech Republic

Slovakia, Czech
Republic, Poland,
Hungary, Croatia,

Denmark

Germany, Austria,
Switzerland

worldwide
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Section B (Confidential or public: confidential information marked clearly)

LIST OF APPLICATIONS FOR PATENTS, TRADEMARKS, REGISTERED DESIGNSUTILITY MODELS, ETC.

Type of IP Rights Confidential Foreseen embargo date Application reference(s) (e.g.  Subject or title of application Applicant(s) (ason the
dd/mmlyyyy EP123456) application)
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OVERVIEW TABLE WITH EXPLOITABLE FOREGROUND

Type of Exploitable  Description of Confidential Foreseen embargo Exploitable Sector(s) of Timetablefor  Patentsor other IPR ~ Owner and Other
Foreground Exploitable date dd/mm/yyyy product(s) or application commercial use or exploitation Beneficiary(s) involved
Foreground measure(s) any other use (licences)

ADDITIONAL TEMPLATE B2: OVERVIEW TABLE WITH EXPLOITABLE FOREGROUND

Description of Exploitable Explain of the Exploitable Foreground
Foreground
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4.3 Report on societal implications

B. Ethics

1. Did your project undergo an EthicsReview No

(and/or Screening)?

If Yes: have you described the progr ess of
compliance with the relevant Ethics

Review/Screening Requirementsin the frame

of the periodic/final reports?

2. Pleaseindicate whether your project involved any of the following issues:

RESEARCH ON HUMANS

Did the project involve children?
Did the project involve patients?

Did the project involve persons not able to
consent?

Did the project involve adult healthy
volunteer s?

Did the project involve Human genetic
material?

Did the project involve Human biological
samples?

Did the project involve Human data
collection?

RESEARCH ON HUMAN EMBRYO/FOETUS
Did the project involve Human Embryos?

Did the project involve Human Foetal Tissue/

Cells?

Did the project involve Human Embryonic
Stem Cells (hESCs)?

Did the project on human Embryonic Stem
Cellsinvolve céllsin culture?

Did the project on human Embryonic Stem
Cédllsinvolve thederivation of cellsfrom
Embryos?

PRIVACY

Did the project involve processing of genetic
information or personal data (eg. health,
sexual lifestyle, ethnicity, political opinion,
religious or philosophical conviction)?

Did the project involve tracking the location
or observation of people?

RESEARCH ON ANIMALS

No
No
No

No

No

No

No
No

No

No

No

No

No
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Did the project involve research on animals? No

Wer e those animals transgenic small No
laboratory animals?

Wer e those animals transgenic farm animals? No

Werethose animals cloned farm animals? No
Wer e those animals non-human primates? No
RESEARCH INVOLVING DEVELOPING COUNTRIES
Did the project involve the use of local No

resour ces (genetic, animal, plant etc)?

Wasthe project of benefit to local community No
(capacity building, accessto healthcare,
education etc)?

DUAL USE
Resear ch having direct military use No

Resear ch having potential for terrorist abuse No

C. Workforce Statistics

3. Workforce statistics for the project: Please indicatein the table below the number of people
who worked on the project (on a headcount basis).

Type of Position Number of Women Number of Men
Scientific Coordinator 0 1
Work package leaders 2 5
Experienced researchers (i.e. PhD holders) 34 100
PhD student 14 5
Other 30 21
4. How many additional researchers(in 17

companies and univer sities) were recruited
specifically for thisproject?

Of which, indicate the number of men: 9
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D. Gender Aspects

5. Did you carry out specific Gender Equality No

Actionsunder the project ?

6. Which of the following actions did you carry out and how effective were they?

Design and implement an equal opportunity
policy

Set targetsto achieve a gender balance in the
wor kforce

Or ganise conferences and wor kshops on
gender

Actionsto improve work-life balance
Other:

7. Wastherea gender dimension associated
with theresearch content - i.e. wherever
people wer e the focus of theresearch as, for
example, consumers, users, patientsor in

trials, wastheissue of gender considered and
addressed?

If yes, please specify:

E. Synergieswith Science Education

8. Did your project involve working with
students and/or school pupils (e.g. open days,
participation in science festivals and events,
prizes/competitions or joint projects)?

If yes, please specify:
9. Did the project generate any science

education material (e.g. kits, websites,
explanatory booklets, DVDs)?

If yes, please specify:

F. Interdisciplinarity

Not Applicable

Not Applicable

Not Applicable

Not Applicable

No

Yes

Summer school

Yes

WIKI (http://wiki.reformrivers.eu); summer
school (lectures on Y ouTube)

10. Which disciplines (seelist below) areinvolved in your project?

Main discipline:

Associated discipline:

14 Earth and related environmental sciences
(geology, geophysics, mineralogy, physical
geography and other geosciences, meteorology
and other atmospheric sciencesincluding climatic
research, oceanography, vulcanology,

pal aeoecology, other allied sciences)

1.5 Biological sciences (biology, botany,
bacteriology, microbiology, zoology, entomology,
genetics, biochemistry, biophysics, other allied
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Associated discipline:

sciences, excluding clinical and veterinary
sciences)

5.2 Economics

G. Engaging with Civil society and policy makers

11a. Did your project engage with societal
actors beyond the research community? (if
'No', go to Question 14)

11b. If yes, did you engage with citizens
(citizens panels/juries) or organised civil
society (NGOs, patients groups etc.)?

11c. In doing so, did your project involve
actorswhoseroleis mainly to organise the
dialogue with citizens and organised civil
society (e.g. professional mediator;
communication company, science museums)?

12. Did you engage with government / public
bodies or policy makers (including
international or ganisations)

13a. Will the project gener ate outputs
(expertise or scientific advice) which could be
used by policy makers?

13b. If Yes, in which fields?
Agriculture

Audiovisual and Media

Budget

Competition

Consumers

Culture

Customs

Development Economic and M onetary Affairs
Education, Training, Y outh
Employment and Social Affairs
Energy

Enlar gement

Enterprise

Environment

External Relations

External Trade

Fisheriesand Maritime Affairs

Yes

Y es, in communicating /disseminating / using the
results of the project

No

Y es, in communicating /disseminating / using the
results of the project

Yes- asaprimary objective (please indicate areas
below multiple answers possible)

Yes
No
No
No
No
No
No

No
No
Yes
No
No
Yes
No
No
No
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Food Safety No

Foreign and Security Policy No
Fraud No
Humanitarian aid No
Human rightsd No
Information Society No
Institutional affairs No
Internal Market No
Justice, freedom and security No
Public Health No
Regional Policy Yes
Resear ch and Innovation No
Space No
Taxation No
Transport Yes
13c. If Yes, at which level? European level

H. Use and dissemination

14. How many Articleswere 66
published/accepted for publication in
peer-reviewed journals?

To how many of theseis open access 28
provided?

How many of these ar e published in open 5
access journals?

How many of these ar e published in open 23
repositories?

To how many of theseis open access not 38
provided?

Please check all applicable reasonsfor not providing open access:
publisher'slicensing agreement would not Yes
permit publishing in arepository

no suitablerepository available No
no suitable open accessjournal available Yes

no funds available to publish in an open access Yes
journal

lack of time and resour ces Yes
lack of information on open access No
If other - please specify

15. How many new patent applications 0
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(‘priority filings') have been made?

(" Technologically unique" : multiple
applicationsfor the sameinvention in
different jurisdictions should be counted as
just one application of grant).

16. Indicate how many of the following Intellectual Property Rightswere applied for (give
number in each box).

Trademark 0
Registered design 0
Other 0
17. How many spin-off companies were 0
created / are planned asa direct result of the
project?

Indicate the approximate number of 0

additional jobsin these companies:

18. Please indicate whether your project hasa Difficult to estimate/ not possible to quantify,

potential impact on employment, in In large companies
comparison with the situation befor e your

proj ect:

19. For your project partnership please ODifficult to estimate / not possible to quantify

estimate the employment effect resulting
directly from your participation in Full Time
Equivalent (FTE = one person working
fulltimefor ayear) jobs:

|. Media and Communication to the general public

20. Aspart of the project, were any of the No
beneficiaries professionalsin communication
or mediarelations?

21. Aspart of the project, have any No
beneficiariesreceived professional media/
communication training / advice to improve
communication with the general public?

22. Which of the following have been used to communicate infor mation about your project to
the general public, or haveresulted from your project?

Press Release No
Media briefing Yes
TV coverage/ report No
Radio coverage/ report No
Brochures/posters/ flyers Yes
DVD /Film /Multimedia No
Coveragein specialist press No

Coveragein general (non-specialist) press No
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Coveragein national press No

Coveragein international press No
Website for the general public/ internet Yes
Event targeting general public (festival, No

conference, exhibition, science café)

23. In which languages ar e the infor mation productsfor the general public produced?

L anguage of the coordinator No
Other language(s) No
English Yes
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Project title: REstoring rivers FOR effective catchment
Management

Funding Scheme: FP7-CP-IP
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Project end date: 31/10/2015
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