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River woodlands (RW): Trees, woodlands and
forests, either natural or planted, around the
bank and alongside a natural body of freshwater
(especially a stream or river but also including
lochs).

Key takeaway messages

e Restoring river woodlands (RW) is an important
and growing priority, as they play a crucial role
in maintaining healthy rivers and offer numerous
benefits that address both the biodiversity and
climate crises. However, more evidence is needed to
fully understand the benefits and maximise impacts
across multiple sectors and Scotland’s environment.

e We reviewed 60 specific knowledge gaps to
determine where more evidence is needed for RW
implementation.

e We consulted 115 experts and stakeholders to identify
and prioritise these RW knowledge gaps and research
needs.

e While RW are widely recognised for their benefits,
challenges such as funding, policy hurdles, and
constraints in landowner engagement make it difficult
to turn knowledge into action.

e There is strong evidence for RW benefits in areas
like improving water quality, enhancing biodiversity,
protecting soil, and supporting wildlife. However,
stakeholders need better access to this knowledge
and practical guidance.

e There is limited scientific evidence on key areas like
RW placement for managing low river flows, selecting
drought-resistant tree species, understanding
greenhouse gas interactions, and assessing attitudes
toward RW restoration. Figure 1 a) shows stakeholders
priorities according to levels of evidence of reviewed
gaps and b) shows some overall pathways for resolving
evidence needs.

e More research is needed on how RW function over
time and across different landscapes, including
monitoring their long-term effects.

¢ Instead of focusing solely on new research, efforts
should also prioritise applying existing knowledge,
improving funding options, encouraging collaboration,
and creating better tools for RW management.

Background and research goals

RW play a crucial role in protecting river ecosystems, for
example by reducing flooding, storing carbon, filtering
pollution, and benefiting local communities. However,
nearly 55% of surveyed riverbanks in Scotland show
poor RW health. This highlights aneed for RW restoration.
While RW initiatives like Riverwoods are gaining traction,
scaling them up remains challenging.

In 2022, Riverwoods conducted a review of existing
research on RW benefits, identifying 60 key knowledge
gaps (Ogilvy et al., 2022). However, that review did
not consider the perspectives of different stakeholders
such as policymakers, landowners, businesses,

Please reference this project summary as follows: Julie Rostan, Josie Geris, Kerr Adams, Susan Cooksley, Keith Marshall, Flurina
Wartmann, Kerry A. Waylen, Mark Wilkinson and Marc Stutter. (2025). Prioritising research and development gap opportunities for
river woodlands. Project Summary. CRW2023_02. Centre of Expertise for Waters (CREW).

To access the outputs for this project, please visit: www.crew.ac.uk/publication/prioritising-research-and-development-gap-
opportunities-for-river-woodlands

6 CENTRE OF % The James “GP” 4 | Scottish Government
‘ RE\I \/ EXPERTISE HU!ton UNIVERSITY > 4 Riaghaltas na h-Alba
FOR WATERS WINRD institote of ABERDEEN <" govscot

Centre of Expertise for Waters James Hutton Institute Craigiebuckler Aberdeen AB15 8QH Scotland UK WwWW.crew.ac.uk


https://www.riverwoods.org.uk/
http://www.crew.ac.uk/publication/prioritising-research-and-development-gap-opportunities-for-river-woodlands
http://www.crew.ac.uk/publication/prioritising-research-and-development-gap-opportunities-for-river-woodlands
http://www.crew.ac.uk

and conservation groups. Our project builds on
that work by updating the scientific review and
incorporating stakeholder priorities.

Many policies support RW restoration, including the
Scottish Biodiversity Strategy, Forestry policies, and
the National Adaptation Plan. However, more work is
needed to turn knowledge into practical guidance for
policymakers, businesses, conservation groups, and
other stakeholders.

This project aimed to:

e Review existing research to assess the strength of
evidence on RW benefits and identify remaining
knowledge gaps.

e Engage stakeholders (academics, policymakers,
businesses, and environmental groups) to determine
research priorities and practical needs for RW restoration.

e Find solutions to address these gaps and support
investment in RW projects.

How the research was conducted

e We reviewed global scientific studies from 2014-
2024, analysing research on key RW benefits and
stakeholder-identified gaps.

e We engaged over 115 stakeholders through
surveys, workshops, interviews, focus groups, and a
consultation to gather their insights.

e We combined scientific evidence with stakeholder
priorities to highlight areas that need urgent attention.

Main findings

e Our research mostly confirmed the 2022 findings
on RW knowledge gaps and strength of evidence,
but also downgraded (to moderate) eight cases
where previously strong evidence classification was
countered by multiple specific gaps which remain
unaddressed for topics considered important to RW
implementation in Scotland.

o Stakeholders generally support RW restoration but
want better access to knowledge, funding, and
practical tools.

e Rather than focusing on single issues, stakeholders
prefer an integrated approach that combines evidence
across multiple benefits. They want tools that address
RW overall impact, rather than isolated studies on
specific benefits.

e Research is particularly weak in key areas like RW
placement for water management, drought-resistant
tree species, carbon storage, and public attitudes
toward RW restoration.

e Strong scientific evidence supports RW benefits for
clean water, soil health, biodiversity, and wildlife
protection, but there is a need for better knowledge-
sharing and guidance.

e More studies should explore RW management, tree
placement, and long-term monitoring to measure
their effectiveness.

e Practical challenges — such as limited funding, lack of
collaboration, and inconsistent data — may be bigger
barriers to RW implementation than gaps in scientific
knowledge.

Key recommendations

e Improve Policies for RW — Align RW targets with
national policies (e.g., biodiversity, climate resilience,
and water management) to ensure long-term support
and funding.

e Expand Funding Options — Develop financial models
like carbon markets and green investment strategies
to attract private sector support.

e Strengthen Research & Tools — Improve monitoring
methods, develop tools to optimise RW placement,
and support interdisciplinary studies on RW
management.

e Enhance Monitoring Efforts — Establish long-term
monitoring programs using advanced techniques
like citizen science, environmental DNA (eDNA), and
water sensors.

e Encourage Collaboration & Knowledge Sharing —
Create national guidance resources, improve
coordination across sectors, and promote RW benefits
through initiatives like Riverwoods.

By addressing these issues, we can enhance RW
restoration efforts, improve river health, and maximise
environmental and societal benefits across Scotland.

Sl The James

C R E\A/ EXPERTISE SES== Hutton
FOR WATERS llll Institute

14 95

UNIVERSITY
oF ABERDEEN

Scottish Government
Riaghaltas na h-Alba
gov.scot

><

Centre of Expertise for Waters James Hutton Institute Craigiebuckler Aberdeen AB15 8QH Scotland UK WwWW.crew.ac.uk


https://www.riverwoods.org.uk/Home | Riverwoods
http://www.crew.ac.uk

(a) Key for panel (a)
= Clean Water & Air Soil Health
T a Headwater status @ Soil health
" @) stabitising riverbanks @) Soil loss
2 @D \utrient pollution Health, Wellbeing,
§ @D Agat growth g::::::;’“age &
A e Pesticide pollution :
5 g i ) *, Mental & physical
S |2 e Pollution swapping " health
% = o Sediment pollution Cooling air
E o Pathogen mitigation ' NHS economy
%2} 0 Air pollution ~ Drinking water
Drought Mitigation ' Local heritage
PN &f\daptation , Community
g oo i A - Maintaining flows " Perceptions
= N 29 ‘° i @ 7 © Soil moisture Community benefits
- 11 Tree drought resilience F';;)d & Biomass
] Flood Risk Alleviation » Livestock
Weak Moderate Strong & Very Strong Q Slowing the flow (RW) \ Fodder
(b) @ Reducing sediment ~ Crop pollination
(Leaky barriers) ¥ ) Coppice
= )
1B Intermediate | & i::ﬁ;i:::r:‘)ﬂl Biomass markets
priority for || | Carbon Storage Monitoring
_8 research & || | €1 Carbon storage ) New technology
g i ' high priority @ GHG emissions @ Robustness
é i for c:ommunication: Biodiversity & Ecosystems Finance _
o i Consider better || @) s pocesses @) "est,
E E Intermediate iprlorlty KE dlnd/or guidance Q Hat')itat f:onnectivity
[ for research and ' &diversity @ oo forfish
8 communication: : 22 Treestructures ,
n o E}]-v-”-'_ah-rh-e-ﬁfd*l-é F\H ------------- :* ---------------- & species composition @ Shading
lic change's may : @ Herbivore interactions @ Invasive species
p|c; Y et LOWE priority for @ Habitat of key species @ Habitat fragmentation
§ alter neeas i reslearch and @ Morphological effects @ Plant pathogens
i com{nunlcatlon. @ Species and nutrients @ Human interactions
' '
Weak Moderate Strong & Very Strong

>

L

Literature evidence

Figure 1: Overview of Stakeholder Priorities and Supporting Evidence. (a) The 47 identified gaps, categorised by benefit themes, as
discussed with stakeholders. (b) Recommended priority areas for action based on overall stakeholder input Note: KE = Knowledge
Exchange. The matrix positions are based on a review of the specific gaps (x-axis) and the full stakeholder engagement process
(y-axis). For identification of the specific number gaps (1-47) above, see the summary text in Table 3 and details in Tables 5-12 of
the main report.
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