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Abstract
This is the second public REFRESH newsletter and has been circulated to a wide
range of stakeholders (including water managers, policy makers and implementers,
conservation organisations and water companies). It will also be distributed at
various stakeholder events during the course of the project and is available for
download on the REFRESH web site. The focus here is on the series of stakeholder
meetings held during the final months of the project and the messages for managers
and policy makers from these.
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REFRESH Generating

REFRESH

REFRESH comes to an end in the early part of 2014.
All experiments (see previous newsletter which can be
downloaded from the REFRESH website at http://www.
refresh.ucl.ac.uk/node/342) have been completed. The
experimental data and secondary data generated by
previous projects have been analysed. These analyses are
being written up in manuscripts and project reports.

Four REFRESH regional stakeholder meetings were held in
the latter part of 2013, in the UK, Norway, Estonia and Turkey.
The idea was to bring together members of the freshwater
community, representing a wide spectrum of interests - scientists,
conservation and regulatory agencies, NGOs, policy makers,
practitioners and water companies to highlight results from
REFRESH, assess and discuss progress with understanding the
impacts of climate change on freshwaters and, in particular, the
implications for adaptation, mitigation and restoration strategies.
Additionally stakeholders were provided with a platform to
feedback into the project.

knowledge for practical application

The results of this work will support the primary aim of the Project
which is to provide water managers with the means to design
cost-effective restoration programmes for freshwater ecosystems
that account for the expected future impacts of climate change
and land-use change in the context of the Water Framework and
Habitats Directives. There are three components underpinning
this overarching objective.
• the generation of new knowledge to increase our
understanding of how freshwater ecosystems will respond
to the environmental changes driven by climate, land use,
water use and pollution over the next 50-60 years. This is
achieved using experiments undertaken across Europe and
analysis of existing spatial and temporal datasets
• translating this knowledge into a form that can be used by
water managers and fed into the design of cost-effective
management programmes that account for the projected
future impacts of climate and land use. This combines the
generation of future of scenarios of change, hydrological,
chemical and ecological modelling and cost effectiveness
analysis
• ensuring uptake of REFRESH results by the target
stakeholders – water managers, conservation bodies, policy
makers, policy implementers. This is being done at various
levels and in discussion with the stakeholder community.
As part of this process a number of stakeholder meetings
(see below) took place in recent months across Europe to
showcase results from REFRESH and invite feedback from
stakeholders as to what we have been doing in REFRESH,
what is still missing and how we can communicate better.

Regional Stakeholder meetings

UK Stakeholder Meeting
A two day REFRESH dissemination event was held in London in
November 2013.
On Day 1, 120 delegates attended a REFRESH Science
Symposium where a number of REFRESH scientists presented
results from the project to a mixed audience drawn from both the
scientific and user communities (the latter including water
companies, consultancies, water managers, environmental
legislators, conservation bodies, NGOs etc). Several summary
presentations provided syntheses of different aspects of the work
programme, focusing on streams, lakes, riparian wetlands,
integrated modelling and socio-economic analyses. Each of
these was followed by a more detailed presentation highlighting a
key area of the work programme.

Science Symposium, London, Nov 2013
The list of presentations, PDFs of these and filmed footage
of each and the panel discussion are available from the
REFRESH web site at http://www.refresh.ucl.ac.uk/London_

Meeting_2013_Day1
On Day 2 around 70 people attended the REFRESH UK
Stakeholder Meeting where the focus was on the implications
for management of climate and land use driven change on
freshwater ecosystems (in particular, compliance with the
Water Framework Directive). Here the target audience included
water managers, those tasked with revising the River Basin
Management Plans and conservation bodies interested in the
management of freshwater ecosystems. A key component of
this meeting was that a number of stakeholders with particular
interest areas were given a platform to respond to the
presentation from the REFRESH consortium, having seen the
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these in advance. The stakeholder presenters subsequently
participated in a panel discussion which included questions from
the audience.

REFRESH Stakeholder Meeting, London, Nov 2013
The list of presentations, PDFs of these and filmed footage
of each and the panel discussion are available from the
REFRESH web site at http://www.refresh.ucl.ac.uk/London_

Meeting_2013_Day2

Norwegian Stakeholder Meeting
A REFRESH stakeholder meeting took place in Norway, in
October 2013 at the Dillingøy conference centre located on the
shores of Lake Vansjø in the Moss Municipality. Approximately 40
participants attended, including representatives from municipal
and county administrations, farmers associations, boat owner
associations, drinking water companies, agricultural authorities
and wastewater consultants. Scientists from REFRESH and
others working on Vansjø and its eutrophication problems also
participated. The meeting saw presentations of REFRESH work
at Vansjø including modelling scenarios for ca. 50 years into
the future combining climate projections and various options
for abating nutrient inputs. Stakeholders responded to the
presentations and discussed measures required to achieve
good ecological status, and the costs and willingness to pay.
There were also discussions about the means available to the
authorities to support such measures such as subsidies, taxes,
regulatory restrictions etc. and a session on wider benefits of
measures.

of the meeting was to advise stakeholders, mainly Estonian
Water Authorities, how best to consider climate change impacts
in preparing revised River Basin Management Plans (RBMPs)
for 2015-2021. Presentations provided future climate scenarios
for the region and explained how climate is expected to affect
the water cycle and aquatic ecosystems in Estonia and the
implications for the monitoring system. Results from REFRESH
which highlighted the need for climate change impacts to be
included in revised RBMPs were also presented together with
talks on lake restoration.
In October an interregional dissemination event on lake
management took place in Tallinn featuring presenters from
the REFRESH and the LakeAdmin (Regional administration of
lake restoration initiatives) projects. Results from both projects
were presented to stakeholders involved in lake management
in Estonia, Latvia and Finland including the water department
of the Ministry of the Environment, Environmental Agency,
environmental consultancy enterprises, fishery managers,
universities and the public. The presentations from the seminar
are available at

http://pk.emu.ee/struktuur/limnoloogiakeskus/teadustoo/
projektid/lakeadmin/jarvede-haldamise-seminar-2013/

Symposium Tartu, Estonia, May 2013

Lake Vansjø, REFRESH case study site and venue for
Stakeholder Meeting, Norway, October 2013

Estonian Stakeholder Meeting
The Estonian University of Life Sciences, a REFRESH partner,
organized two dissemination events. In May, 50 people attended
a REFRESH stakeholder meeting in Tartu, Estonia. The purpose

Symposium Tallinn, Estonia, October 2013
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Turkish Stakeholder Meeting
In December REFRESH Partner the Middle Eastern Technical
University organised a stakeholder meeting in Ankara. This was
attended by 55 people, comprising scientists from a number of
Universities, the Ministry of Forest and Water Affairs, General
Directorate for State Hydraulic Works, Ministry of Food, Agriculture
and Livestock, Ministry of Environment and City Planning, Ministry of
EU Affairs, Nature conservation centre and The Turkish Foundation
of Combating Soil Erosion for Reforestation and the Protection
of Natural Habitats. The audience were introduced to the project
before REFRESH scientists presented results from the stream and
lake work programmes. The work being undertaken in Turkey was
also showcased. The relevance of REFRESH output for policy and
management was highlighted and the audience participated in a
discussion sessions following each presentation. The presentations
from the workshop were filmed and these are available to view on
youtube at http://www.youtube.com/watch?v=v1DtA4-XAA4&

list=PLpP7uljBCCnQTgfnf7tTrPwjT36ST16RK

REFRESH

messages for managers
At the stakeholder events REFRESH scientists were asked to
provide presentations specifically geared to an audience of policy
makers and practitioners, highlighting the implications of project
results for management of freshwaters. A number of key messages
were conveyed.

Managing streams in a
changing world
Climate change is likely to impact on streams by increasing
temperature and altering flow regime as a result of changes in
seasonal precipitation patterns. In REFRESH a number of stream
experiments were undertaken across Europe focusing on the effects
of stream temperature on freshwater ecosystems. These were
undertaken in laboratories and by a pan European field experiment.
In situ experiments also examined the effects of flooding and drought
on stream ecology.

Stakeholder Meeting, Ankara, Turkey, Oct. 2013

Feedback from stakeholder meetings
Feedback questionnaires were distributed to participants at each of
the stakeholder meetings. These offered attendees the opportunity
to comment on a number of questions. These will be summarised in
reports from the meeting. One of the questions related to the most
appropriate and effective ways of engagement with policy-makers
and practitioners and asked participants to highlight the best ways to
achieve this?
The most popular suggestions were via national meetings, informal
personal contact, short policy briefs, the project web site and using
short policy briefs. Blogs, telephone calls and twitter were seen as
less effective communication strategies for this target audience
Other feedback suggested that research projects such as
REFRESH needed to target users more rigorously and ensure
the results from work undertaken were communicated in a way
that would maximise uptake potential (i.e. short, non-technical
summaries)
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Experimental flume, Alterra, Netherlands

REFRESH Temperature experiments
showed key thresholds at 12 and 16ºC (depending on
location in Europe) above which survival of cold adpated
species is threatened and extinctions may occur. The
temperature increases that may result in these thresholds being
exceeded are well within the range that might be expected in
as a result of global change. Around 6% of all invertebrate
species would be vulnerable as a result with significant
consequences for Water Framework Directive compliance in
future. Water temperature increases above 16% ºC will also
cause alterations to the food web structure.
The REFRESH shading experiments examined the cooling effects of
wooded riparian zones on stream chemistry and ecology recording
temperatures and sampling biology from adjacent reaches with open
and shaded sections to assess cooling effects from open to shaded
areas.

WINTER 2013

A cooling effect of between 2.5 to max 12.5 oC (with the
higher values occurring in southern streams) was observed
500 m into the shaded sections. After 500 m of riparian
shading the species communities were highly variable
compared with the non shaded sections. However, after
1 km new macroinvertebrate communities had stabilized.
This demonstrates the importance of riparian shading for stream
communities and the value of planting riparian woodland as a
management tool to counteract increasing temperature effects.
Further benefits are seen in the increasing habitat variety resulting
from woody debris from riparian trees falling into the stream

Drought and low flow experiments show that aquatic
macroinvertebrates sensitive to low flow disappear within days after
the onset of stagnation and in eutrophic streams stagnation brings
about oxygen depletion and an additional loss of macroinvertebrates
with high oxygen requirements. Further, pools remaining in a
temperate stream bed during droughts are no refugia for stream
biota as is commonly believed.

Managing lakes in a changing world
A number of guiding principles emerged from lakes work in
REFRESH including;

Shading experiment showing the transition zone between shaded
and open reaches

REFRESH flood and drought experiments
Changes in bed and bank structure and modification of water flow
are among the main current threats to the ecological status of
streams in Europe. Climate change impacts will modify stream flow
further.
Flooding experiments in REFRESH show that stream
macroinvertebrates are vulnerable to spates 7 times greater
than base flow and that ecosystems in natural streams
are more resilient to multiple spates than those in seminatural streams. However, habitat heterogeneity provides
resistance and resilience

In situ stream low flow / stagnantion experiment

1. Critical loading limits for lakes have to be lowered in a
future warmer climate as natural mechanisms that control
phytoplankton development weaken. REFRESH provides
new evidence for climate change impacts on lakes, showing that
increased lake temperatures generally have a eutrophication-like
effect. As the impact of eutrophication and climate change follow the
same pathways affecting nutrient availability and cascading effects
in the food web, and given the high variability of both pressures,
it is unlikely that their impacts can be disentangled in each
particular case. A review of more than 450 climate change
adaptation measures related to water carried out by the
REFRESH concludes that all measures leading to reduced
nutrient losses from agriculture can be considered win-win
measures as they meet environmental objectives set by the
Water Framework Directive and will enhance the resilience
of lake ecosystems under future climate change.
2. Be aware of the dominant cascading effects in your lakes. The
WFD environmental objectives are established on the basis of
ecological status assessment, focused on five species groups
(macroinvertebrates, fish, phytoplankton, macrophytes and
phytobenthos) but zooplankton are not considered. Results from
the REFRESH project demonstrate that zooplankton is an
important, integrative and cost-efficient indicator of the
ecological quality of lakes and of recovery after restoration.
It is recommended that we rehabilitate zooplankton in lake
monitoring schemes.

Cladoceran Bosmina longirostris
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A SCIENCE POLICY
SYMPOSIUM for Freshwater

Life “Water Lives: new scientific horizons
for biodiversity and water policy”
REFRESH, together with another EU FP7 project, BioFresh,
organised a Science Policy Symposium for Freshwater Life with
the aim of bringing together policy makers and stakeholders
from the water, energy and conservation sector, NGOs, the
scientific community and selected experts to discuss challenges in
implementation of the 2020 Biodiversity strategy and the EU Water
Framework Directive and to agree on recommendations for policy
making and future research.

The aim of the joint Science Policy Symposium for Freshwater
Life was to present the scientific advances of REFRESH and
BIOFRESH, to discuss their implications for the freshwater
management in the EU and to come up with clear recommendations
for policy making. To this end, the Symposium sought to support
the implementation of the Biodiversity Strategy 2020 and the EU
Water Framework Directive (and its potential revision) and to create
synergies across them, building on the best recent knowledge on
the current and future status of freshwater ecosystems and their
inherent biodiversity.

iii) Freshwater biodiversity data and information to contribute to
recent activities in ecosystem assessments by JRC, EEA and the
European Commission

iv) Achievements of WFD good ecological status under climate and
land use change scenarios

v) Interlinkages between biodiversity, water related policies and
other policy sectors (e.g. energy and agriculture) and the synergies
required for their implementation.

The symposium included presentations from different perspectives
(including Hans Bruyninckx from the European Environment Agency
(EEA), Brian Moss from University of Liverpool and contributions
from the European Commission) as well as policy and management
relevant results from REFRESH, BioFresh and other European
projects. There were also various interactive fora (e.g. round
table dialogues, moderated discussions, panel discussion, poster
presentations) to facilitate constructive exchanges between science,
policy makers and stakeholders.

A fuller agenda, presentations from the meeting and video footage of
these are available on the Symposium web site at

http://www.waterlives.eu

The symposium aligned key research findings with the
needs of policy making and generate policy-relevant
messages relating to:

i) Conservation planning and management of freshwater biodiversity
in the context of Green Infrastructure and Natura 2000.

ii) Future protected area networks considering environmental
scenarios and policy targets

Opening of the Water Lives Science Policy Symposium in Brussels
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Panel Discussion from Water Lives Science Policy Symposium in
Brussels

