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Abstract

Riparian zones are vital ecological corridors that provide flood
regulation, water purification, habitat diversity, and carbon storage.
Yet persistent biases—such as the belief that riparian vegetation
causes flooding—continue to shape policy and public opinion. Rooted
in historical practices of dredging and river “cleaning,” and reinforced
by political and media narratives, these biases obscure scientific
evidence and hinder sustainable management. The Emilia-Romagna
floods (2023-2024) illustrate how riparian forests are often
scapegoated, while the true drivers of risk—urban encroachment,
land-use change, and climate intensification—remain overlooked. This
open letter calls for a transition from short-term interventions toward
long-term resilience strategies that restore floodplains and give rivers
space. We highlight the role of citizen science, through projects such
as OTTERS and the RiVe method, in bridging science, policy, and
society. By involving communities in monitoring and decision-making,
citizen science fosters trust, enhances evidence-based policies, and
promotes ecological restoration.
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Amendments from Version 1

The abstract has been entirely rewritten to reflect the substantial
revisions and reorganization of the paper.

Introduction: This section has been expanded to address
reviewers' comments by clarifying the distinction between
misconceptions and biases. The objectives of the study have also
been more clearly defined and articulated.

Riparian Forest: A Fundamental Component of Watercourses:
The first paragraph, previously included under the Introduction,
has been relocated here. The remainder of this section, formerly
titled Riparian Vegetation: Functions and Ecosystem Services, has
been revised to integrate ecosystem functions and services more
cohesively, reducing redundancy and improving clarity.

Societal Perception of Riparian Zones and Related Biases: This
entire section has been moved and thoroughly revised. New
examples have been incorporated, and a dedicated subsection
on Policy Integration has been added in response to reviewer
feedback, providing stronger contextual grounding.

The Role of Citizen Science in Riparian Vegetation Management:
Given that citizen science is a central focus of this paper, this
section has been refined to emphasize its importance and to
more explicitly connect it to the paper’s objectives.

RiVe Methodology: This section has been updated in line with the
revisions made to the Citizen Science section. A direct link to the
RiVe manual—finalized after the initial submission—has been
added to enhance transparency and usability.

Conclusions - The Way Forward: The conclusions have been
substantially rewritten to align with the revised structure and
content, highlighting the key findings and future perspectives
more effectively.

Any further responses from the reviewers can be found at
the end of the article

Introduction

Human perceptions of landscapes are often shaped more by
tradition, anecdote, and cultural narratives than by scientific
knowledge. Many people hold deep-seated views about their
environment—its climate, natural hazards, resources, and eco-
logical balance—that persist despite evidence to the contrary
(Buijs et al., 2011; Kahan, 2015). These misunderstandings,
reinforced by generational beliefs and selective personal expe-
riences, create resistance to new information and hinder the
uptake of scientific insights in both public consciousness and
political decision-making (Leiserowitz er al., 2021). Within
this context, it is important to distinguish between misconcep-
tions and biases. Misconceptions are factually incorrect ideas,
whereas biases are ingrained cognitive shortcuts that perpetuate
those misconceptions and shape judgments in systematic ways
(Kahneman, 2011). Together, they contribute to policy iner-
tia: even well-documented realities—such as the role of flood-
plains in buffering extreme events or the benefits of riparian
biodiversity—often struggle to gain political recognition, despite
strong scientific consensus (IPCC, 2022; Oreskes & Conway,
2010).

Cultural biases against science often influence politicians more
strongly than scientists, since political actors operate within
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systems driven by public opinion, ideology, and electoral
pressures (Jasanoff, 2010). While scientists are trained to evalu-
ate knowledge through peer review and empirical testing, politi-
cians must balance evidence with the values, beliefs, and norms
of their constituents. In societies where scepticism toward
science—on issues such as climate change, vaccination, or
biotechnology—is closely tied to cultural identity or politi-
cal ideology, elected officials may downplay or reject scientific
consensus to preserve legitimacy and support (Gauchat, 2012;
Hornsey et al., 2018).

This letter examines the biases surrounding riparian vegeta-
tion, despite their crucial function and services, and highlights
the role of citizen science in bridging the gap between scientific
knowledge and public perception. A citizen-science monitor-
ing approach is presented as a case study, followed by practical
suggestions for strengthening stakeholder engagement.

Riparian forest: a fundamental component of
watercourses

Watercourses represent dynamic sequences of ecosystems that
vary longitudinally, from source to mouth, and laterally across
their floodplains. Riparian corridors—well-vegetated transition
zones along streams and rivers—are integral components of
these systems and function inseparably from the watercourse
itself. Their structure and dynamics are strongly shaped by
flooding regimes characterized by high temporal and spatial
variability, which influence soil texture, water availability, and
nutrient cycling. Under natural conditions, such regimes create
a shifting mosaic of vegetated and unvegetated fluvial land-
forms that serve as hierarchically organized habitats (Gurnell
et al., 2016). Riparian zones host distinctive biotic commu-
nities, including species adapted to high water and nutrient
availability, as well as to disturbances such as shear stress
and periodic submersion (hygrophilous forests (Del Tanago
et al., 2021). They occur in all biomes—from tropical rainfor-
ests to arid and arctic deserts—and across all scales, from vast
continental river—floodplain systems draining millions of cubic
meters annually to small, ephemeral streams (Tockner et al.,
2000).

The unique ecological position of riparian zones, bridging
aquatic and terrestrial environments, underpins a wide array of
functions and ecosystem services vital to both ecosystems and
society (Basak et al., 2021; Cole et al., 2020; Smith et al., 2014;
Vermaat et al., 2016). Ecosystem functions refer to natural
processes and interactions, while ecosystem services denote
the benefits humans derive from them. In essence, functions are
what ecosystems do, whereas services are how those functions
benefit people (Figure 1).

Key functions and services provided by riparian vegetation
include:

e Flood regulation and mitigation. composed of trees,
shrubs, and grasses adapted to inundation—enhances sur-
face roughness, which slows water flow and dissipates
energy. This reduction in velocity promotes infiltration
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Figure 1. Main Ecosystem Services of Riparian Forest.

and aquifer recharge (Keesstra er al., 2018; Riis er al.,
2020), while also lowering downstream flood peaks
(Rak et al., 2016). During dry periods, riparian zones act
as natural reservoirs, gradually release stored water, to
sustain streamflow and support irrigation.

Sediment control and bank stabilization. Dense root
systems stabilize soils and limit erosion, with native
riparian species proving especially effective compared
to occasional colonizers (Feld et al, 2018; Simon &
Collison, 2002). Mixed woody—herbaceous vegetation
markedly reduces soil runoff, while large woody
debris (LWD) influences sediment deposition, riverbed
morphology, and channel stability (Dunn et al., 2022;
Swanson et al., 2021).

Shading and microclimate Regulation. Riparian
canopies reduce wind speed, evapotranspiration, and
excessive light penetration. Shading moderates stream
temperature, preventing thermal stress and algal blooms,

while cooler waters maintain higher dissolved oxygen
levels essential for aquatic life (Garner et al, 2017;
Trimmel er al, 2018). Such microclimatic regulation
fosters diverse fish and macroinvertebrate communities
(Rios & Bailey, 2006)

Water quality improvement. Acting as buffer zones,
riparian areas filter sediments, nutrients, and pollutants
via physical retention and biological processes (Gumiero
et al., 2013; Gumiero et al., 2015; Pinay et al., 2000).
They play a central role in nitrogen removal through
denitrification, a microbial process that converts nitrate
into atmospheric N, under anaerobic, carbon-rich condi-
tions (Gumiero et al., 2011). Riparian vegetation supports
this process by supplying organic matter to microbial
communities. Additional pathways, such as plant uptake
and microbial assimilation, further reduce nitrogen and
phosphorus, albeit temporarily. Riparian zones also
degrade pesticides and contaminants through metabolic and
adsorption processes (Aguiar et al., 2015).
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e Energy Inputs to food webs. Riparian vegetation con-
tributes coarse particulate organic matter (CPOM)—such
as leaves and woody debris—that serves as a primary
energy source for aquatic detritivores and decompos-
ers. Many aquatic organisms synchronize their life cycles
with seasonal CPOM availability (Deegan & Ganf,
2008; Giri & Laub, 2025).

e Habitat diversity and channel morphology. By shap-
ing bank and channel structures, riparian vegetation
enhances habitat heterogeneity and provides refuges and
nursery areas for numerous aquatic and terrestrial spe-
cies (Bateman & Merritt, 2020). Large woody debris cre-
ates pools and shelter that are critical during floods and
droughts (Tabacchi ez al., 2003).

e Ecological connectivity. Functioning as ecological cor-
ridors, riparian zones facilitate species movement and
ensure longitudinal, lateral, and vertical connectivity in
riverine ecosystems (Naiman & Décamps, 1997). This
connectivity reduces habitat fragmentation, enhances
genetic exchange, and strengthens ecological resilience
(Camporeale et al., 2013). The EU Biodiversity Strat-
egy for 2030 highlights riparian corridors as key ele-
ments in a trans-European nature network (European
Commission, 2021).

e Carbon Sequestration and ait quality improve-
ment. Like other forests, riparian vegetation contributes
to climate change mitigation by reducing atmospheric
CO, and sequestering carbon in biomass and soils.

¢ Educational and scientific value. Riparian ecosystems
provide opportunities for ecological research and environ-
mental education, advancing knowledge of biodiversity
and hydrological processes.

e Recreational and cultural service. These landscapes offer
recreational activities such as fishing, canoeing, hiking,
and birdwatching. Their aesthetic appeal enhances human
well-being and cultural identity (Cameron et al., 2020;
Thiele et al., 2019).

Societal perception of riparian zones and related
biases

Despite the well-documented ecosystem services provided
by riparian zones, persistent misconceptions continue to
shape public opinion and policy. Common beliefs include that
riparian vegetation causes flooding, harbors dangerous wildlife,
or reduces usable land. These perceptions have long justified
interventions such as clear-cutting, channelization, and the
“tidying up” of riverbanks, reinforcing the cultural expectation
that “clean” rivers are safer (Figure 2).

The Emilia-Romagna floods of 2023-2024 illustrate this gap
between perception and science. While experts identified
rainfall intensity, land use, and climate change as key drivers,
local leaders and media attributed the disaster to a “lack of river
cleaning.” Environmental groups advocating restoration were
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even accused of threatening public safety. Such rhetoric mis-
represents ecological principles and obstructs evidence-based
management. The real issue lies in human occupation of natural
floodplains. In Emilia-Romagna, levees, roads, and hous-
ing confined flows, making vegetation appear more hazardous
than it is. Most large woody debris threatening infrastructure,
like bridges, originates from upstream landslides or unstable
banks, not intact riparian forests. Well-structured forests stabi-
lize riverbanks and intercept debris before it reaches vulnerable
sites.

Blaming vegetation is politically appealing: it is visible, tangi-
ble, and inexpensive to remove. Mature forests can even provide
biomass for Renewable Energy companies with valuable wood,
turning clearance into an economic opportunity. Yet research
shows that well-managed riparian zones mitigate, rather than
exacerbate, flood risks. Restoration—not wholesale vegetation
removal—is the sustainable pathway. Expanding floodplains,
reconnecting rivers to natural corridors, and restoring space
for water to spread are proven strategies to reduce flood peaks
while preserving ecological integrity. Selective interventions
may be justified in urban contexts, but large-scale clearance
undermines resilience. Even in dammed or channelized riv-
ers, riparian trees can be partly maintained if the space between
banks allows.

Socio-cultural values strongly influence perceptions of rivers
(Garcia et al., 2020). Historical practices reinforce biases, but
restoration can shift public attitudes. For example, a Dutch
community surveyed near a planned restoration project
reported not only greater feelings of safety but also improved
scenic value, social connection, and recreational opportunities
(Verbrugge & van den Born (2018)). Engaging stakeholders in
co-creation is central to fostering such change. Participatory
approaches, emphasized by the EU Water Framework
Directive, help integrate cultural values, strengthen legitimacy,
and ensure success (Polednikova & Galia, 2021; Schultz et al.,
2022).

Policy integration

In Europe, riparian zones remain underrepresented in
key policies such as the EU Water Framework Directive
(WFD 2000/60/EC). Fragmented and sometimes conflicting
frameworks—such as the WFD, Floods Directive, and Renewable
Energy Directive—hinder integrated management (Gumiero
et al., 2013). Defining riparian zones by fixed widths, for
instance, overlooks their ecological complexity, limiting
sustainable management (see CAP 23-27 https://agriculture.
ec.europa.eu/common-agricultural-policy/cap-overview/
cap-glance/key-policy-objectives-cap-2023-27_en). A river basin
approach based on “designing with nature” offers a more effec-
tive balance between ecological and social needs, reducing
reliance on heavy-handed “river cleaning” (Lilli ez al., 2020).

A coordinated policy framework is essential, integrating conser-
vation, agriculture, and water management while recognizing
riparian zones as part of broader ecosystems. In water-scarce
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Figure 2. Contrasting landscapes along a river: on the left, dense riparian forests buffer the waterway; on the right, urban
development closely borders the river, reducing the extent of natural vegetation.

regions, competition from agriculture and urban development
places additional stress on these biodiversity hotspots (Singh
et al., 2021; Urbani¢ er al., 2022). Degradation of riparian
vegetation and floodplains heightens flood risks and causes
significant economic and ecological costs (Hallegatte er al.,
2013; Poff et al, 1997). Policymakers often underestimate
these indirect costs, underscoring the need for broader recognition
of riparian functions.

To protect both people and ecosystems, policy must move from
reactive maintenance to proactive restoration, treating riparian
zones as natural infrastructure for climate resilience (Feld
et al., 2011; Wohl et al., 2005).

Initiatives such as the COST Action CONVERGES had high-
light the value of synthesizing knowledge, improving stake-
holder communication, and co-developing management tools
(https://converges.eu/converges/). To overcome entrenched biases
and misinformation, scientists and policymakers should:

1. Communicate evidence transparently, countering myths
with accessible explanations.

2. Engage communities through participatory processes
that respect socio-cultural values.

3. Demonstrate benefits
successful restoration.

through visible examples of

4. Align policies across sectors to reduce contradictions
and strengthen ecosystem-based management.

Adaptive, socio-ecological strategies emphasizing collaboration,
stakeholder engagement, and ongoing monitoring are essential.
Without addressing societal biases, decision-makers risk

perpetuating outdated practices that degrade both ecosystems and
resilience. Confronting climate and biodiversity crises requires
moving from conflict toward co-creation, securing long-term
benefits for both biodiversity and society.

The role of citizen science in increasing science in
riparian vegetation management

Citizen science plays a pivotal role in strengthening
communication between researchers, policymakers, and the
public. By engaging non-experts in data collection, it makes
scientific information more accessible and socially relevant,
while facilitating its integration into decision-making processes
(Bonney et al., 2009; Hecker er al., 2018). Such engagement
also fosters trust in science, as individuals directly observe
results in their own environments rather than perceiving scientific
knowledge as distant or imposed (Shirk et al., 2012).

Data generated through citizen science should be curated
in open-access repositories, validated by experts, and made
available to all stakeholders (European Commission, 2022).
Importantly, participants should also be involved in interpreting
results, combining local knowledge with scientific expertise
to improve accuracy and legitimacy (Danielsen et al., 2005).
Transparent sharing of outcomes with local authorities and
communities ensures that results contribute to actionable policies
and management strategies.

European initiatives such as OTTERS (https://otters-eu.aua.am/),
the Mission Ocean and Waters 2030, and the EU Citizen
Science Platform are advancing standardized methodologies,
allowing cross-country comparison and data aggregation at
european scale. Such harmonization enhances scientific robustness,
supports policymaking, and maximizes the impact of citizen
science in addressing complex challenges such as riparian
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zone management, biodiversity loss,
(Bonn et al., 2016; Pocock et al., 2019).

and climate adaptation

Participation further cultivates a sense of ownership and
responsibility. When people actively contribute to monitoring
and/or research, they are more likely to support conservation
measures grounded in their own observations (Dickinson et al.,
2012; Jordan et al., 2012). For example, when local experiences—
such as increased flooding following the removal of riparian
vegetation—align  with scientific predictions, communities
become powerful advocates for evidence-based policies.

Well-designed citizen science projects for riparian zones should
therefore aim to raise awareness about the ecological impor-
tance of riparian forests and their role in delivering essential
ecosystem services (Felitti et al., 2020; Naiman & Décamps,
1997). Educational components are key to fostering deeper
connections between people and rivers, while scientifically
valid yet accessible monitoring protocols ensure inclusivity and
reliability (Kullenberg & Kasperowski, 2016).

RiVe methodology

Although several large-scale initiatives exist to monitor water qual-
ity, hydrology, geomorphology, and biodiversity, no dedicated
citizen science project has specifically focused on riparian
forests—at least until now. To fill this gap, the RiVe
methodology was developed in Italy, an innovative approach
for monitoring riparian forest quality through the systematic
collection of targeted data. It was created in 2020 in Italy by
the National Biodiversity Network — ISPRA and the Citizen
Science Observatory (Gumiero et al., 2024) (https://www.nnb.
isprambiente.it/vegetazioneriparia/inviasegnalazioni-it.html).

RiVe is structured around four key phases: volunteer training,
data collection, data analysis, and dissemination of results
to decision-makers and society (Figure 3). Data collection is
supported by an open-source smartphone app (ODK). During

Sl

Dead trees

Forest structure
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Native vs invasive
From 1to 3m layer

AYSpeC'eS

Open Research Europe 2025, 5:89 Last updated: 15 JAN 2026

fieldwork, volunteers define a sampling area of approximately
10 x 15 meters and complete a form whose first four questions
concern the river section, maximum height, presence of deadwood,
and forest structure. Two additional questions address the pres-
ence and abundance of 12 target woody species across two layers
(>3 m and 1-3 m). The 12 target species are selected by the
local project expert following a common rationale: 4 softwood
species (hygrophilous), 4 hardwood species (mesophilous),
and 4 invasive species capable of reflecting the hydrological
conditions and disturbance levels of the area. By diversifying
the 12 target species in each local project according to the
characteristics of the geographical area, the method can be
applied on a European scale.The data collected are validated
by project coordinators, ensuring scientific rigor. Finally, two
indices can be calculated from the collected data: the Inva-
siveness Index (iRI) and the Riparian Forest Quality Index
(iRiVe) (for mor details see the RiVe handbook https://otters-
eu.aua.am/wp-content/uploads/2025/08/OTTERS_Monitoring_
Riparian_Vegetation_through_Citizen_Science.pdf)

Moreover, the RiVe methodology can be integrated with other
large-scale monitoring methods for riparian zones, such as
remote sensing (see the QBR-GIS introduced by Segura-Méndez
etal.,2023).

Conclusions - the way forward

The debate over riparian vegetation reflects a broader challenge:
aligning scientific evidence, societal values, and political deci-
sion-making under increasing climate stress. For operational
research, this is an opportunity to demonstrate the value of inte-
grative, systems-based approaches that balance ecological,
social, and economic dimensions.

Blaming riparian forests while ignoring the true drivers of flood
risk — land-use change, urban encroachment, and insufficient
restoration — will leave future generations with degraded
rivers, heightened risks, and diminished ecosystem services.

’10

Trees max height

River section

Natlve Vs invasive
Above 3m layer

Figure 3. Questions asked in monitoring riparian forest with the RiVe method.
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In contrast, embracing restoration offers the prospect of resilient
rivers that enhance safety, biodiversity, and human well-being,
often at lower long-term cost.

Operational research and policy integration can play a decisive
role in bridging this divide by:

v Multi-objective modeling - weighing trade-offs
between short-term interventions (e.g., dredging, cut-
ting) and long-term resilience (restoration, floodplain
reconnection).

v Cost-benefit integration - incorporating ecosys-
tem services such as water purification, biodiversity,
and carbon storage, often overlooked in traditional
analyses.

v Scenario analysis under climate change - testing
outcomes of “river cleaning” versus “room for rivers”
approaches under extreme rainfall conditions.

v Stakeholder engagement frameworks — enabling partici-
patory processes where communities, policymakers, and
scientists co-design solutions, fostering legitimacy and
trust.

The choice is clear:

v Short-term reassurance —
cost + low resilience.

“River cleaning” — High

v Long-term resilience — “Room for rivers” — Higher
upfront investment + multiple co-benefits.

Within this context, the OTTERS Project highlights the
vital role of citizen science in bridging communication gaps
between researchers, policymakers, and the public. It advances
scientifically robust, standardized methods to build a European
network of comparable data and strengthens the role of
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participatory ~monitoring in decision-making. Central to
this effort is the RiVe method, currently the only European
approach dedicated to assessing riparian forest quality through
a semi-quantitative framework. The method is being refined
for continent-wide applicability and complemented by remote
sensing, creating a powerful synergy between field-based and
technological assessments.

Ultimately, citizen science is more than an educational tool: it
is a driver of social change. By transforming passive observers
into active participants, it reduces resistance to scientific
recommendations, nurtures environmental stewardship, and
contributes to more informed policies and sustainable river
management.
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? Ana Paula Portela
Universidade de Lisboa Faculdade de Ciencias (Ringgold ID: 111161), Lisbon, Lisbon, Portugal

The authors present a citizen science methodology for riparian ecosystem monitoring developed
in Italy which they argue can improve policies, decision-making and drive change in social
perceptions about riparian vegetation.

The topic is interesting; however, I believe the open letter would have benefited from a greater
focus on the citizen science project being presented. Currently, the first sections of the letter are
somewhat disconnected from the focus of the letter which is only presented in the last pages.
The first key point to revise is the objective and use it to revise the remaining sections. I suggest
focusing more on what seems to be the key contribution here - the citizens science monitoring
project.

There is also a missing link between the last paragraph of the introduction and the objective. I
suggest adding some text explaining how citizen science can help overcome cultural beliefs and
science denialism.

The section on riparian ecosystem functions and services could be reduced and simultaneously
improved. The definition of functions and services should be improved, and these should be
clearly separated when presented. I also suggest removing or greatly reducing the bullet point
description of ES. In my opinion this long description is taking attention away from the main point
of letter.

The section on social perceptions of riparian zones is interesting but currently lacks a more
comprehensive view of contrasting views and adequate references in almost every paragraph. As
mentioned in the text these views may vary greatly with socio-cultural context, therefore it is
important to mention how and where biases exist. If possible, add references to studies, reports
or news articles that can support your description of local views on riparian vegetation.

In my opinion, the section on policy integration fails to describe how policies interact with the
social views previously described.

The section on citizen science is currently missing a good link with previous sections. Itis not
immediately clear how citizen science relates with social beliefs and policies.

The section on the Rive methodology seems to be the main novelty of the paper and thus should
be expanded to present the methods in detail. For instance, it would be interesting to have an
image of the app and a workflow of the field protocol.
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The conclusion section is mostly focused on topics that are not directly related to the citizen
science project presented, thus should be revised to focus on the contributions of the project,
what are the next steps, limitations, challenges and how others in the research community or
otherwise can use this experience.

Is the rationale for the Open Letter provided in sufficient detail? (Please consider whether
existing challenges in the field are outlined clearly and whether the purpose of the letter is
explained)

No

Does the article adequately reference differing views and opinions?
Partly

Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Partly

Is the Open Letter written in accessible language? (Please consider whether all subject-
specific terms, concepts and abbreviations are explained)
Yes

Where applicable, are recommendations and next steps explained clearly for others to
follow? (Please consider whether others in the research community would be able to
implement guidelines or recommendations and/or constructively engage in the debate)
Partly
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I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.
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can be accepted for indexing. I only suggest checking English flow, figures, and the direct link to
RiVe if it is working.

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: riparian areas, freshwater ecology, plastic pollution

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 25 November 2025
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?

Goncalo Duarte

Universidade de Lisboa, Lisbon, Lisbon, Portugal

Sofia Santos

Universidade de Lisboa Faculdade de Medicina, Lisbon, Lisbon, Portugal

This revision and report are the result of a review process that involved me and my colleague Sofia
Santos.

This is an interesting and well-written open letter that I believe focuses on an interesting topic,
although in our opinion, it requires further revisions and details.

Regarding the rationale and the key functions and services provided by the riparian vegetation,
we believe that you need to support more adequately some of the statements about accusations
against the environmental groups, and about the Emilia-Romagna example, when you claim the
problem is more the land use than the riverbank vegetation. This way, you would have your
statements supported by scientific outputs instead of having it look like an opinion.

Regarding the recreational and cultural services, I believe you should expand your considerations
to state that some studies concluded that engineered or managed landscapes have a higher
aesthetic appeal. This seems to be a relevant caveat to consider here.

You have used the term “biodiversity hotspots”, but we are unsure of what you mean.

There is a specific definition of “ecological hotspot”, but this does not fit the context. Please verify
this.

The RiVe methodology is not sufficiently detailed; the authors need to highlight the advantages of
this method, but also its limitations and shortcomings, which are absent from the text. A
comparison with other existing methods is necessary so that readers can evaluate the RiVe
methodology. This is also entangled with your statement that the method applies to the European
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scale, without mentioning any shortcomings that inevitably should occur, given the heterogeneity
that exists across Europe.

Specific comments:

SECTION: Abstract

“that provide flood regulation” - You might consider broadening the statement, since your study
does not focus on these four specific functions. For example "provide many valuable functions and
services, such as flood regulation.."

“The Emilia-Romagna floods” - you might consider introducing the example more explicitly; "For
instance, the debate about the underlying causes of the Emilia-Romagna floods (2023-2024)
ilustrates..."

“and climate intensification” - "climate change intensification"

SECTION: Riparian forest: a fundamental component of watercourses

“Riparian vegetation contributes coarse particulate organic matter (CPOM)" - It seems that this
sentence is not right, maybe there is a word(s) missing between "contributes" and "coarse"
(something like "to the").

“Carbon Sequestration and ait quality improvement” - Not sure what “ait” is? could it be "air"?

“Their aesthetic appeal enhances human well-being and cultural identity (Cameron et al., 2020;
Thiele et al., 2019).” - Something to be considered for this point: There are studies indicating that
sometimes natural riparian landscapes or riparian forests (those with higher ecological condition)
have a lesser aesthetic appeal than "engineered" or managed riparian landscapes or forests. DOI:
10.1002/rra.3514

SECTION: Societal perception of riparian zones and related biases

“even accused of threatening public safety.” - Can you offer some reference, like a newspaper
article, for instance? This is a relevant statement for activism and restoration planners; it would be
good to have some support for it.

“In Emilia-Romagna, levees, roads, and housing confined flows, making vegetation appear more
hazardous than it is. Most large woody debris threatening infrastructure, like bridges, originates
from upstream landslides or unstable banks, not intact riparian forests.” - I believe this requires a
reference to a study made in this area or some very clear examples through pictures and maps
from the area. Imagining someone wants to discredit this article, not having support here makes
it easy to dismiss this relevant information.

“Well-structured forests stabilize riverbanks and intercept debris before it reaches vulnerable
sites.” - Please use a reference to support this sentence.

“Yet research shows" - Provide several examples to have a more compelling argument.

“Expanding floodplains, reconnecting rivers to natural corridors, and restoring space for water to
spread are proven strategies to reduce flood peaks while preserving ecological integrity.” -
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Provide several examples to have a more compelling argument.

“Expanding floodplains, reconnecting rivers to natural corridors, and restoring space for water to
spread are proven strategies to reduce flood peaks while preserving ecological integrity. Selective
interventions may be justified in urban contexts, but large-scale clearance undermines resilience.
Even in dammed or channelized rivers, riparian trees can be partly maintained if the space
between banks allows.” - The ecosystem service “flood regulation and mitigation” is correctly cited
and well supported by the references provided, but they don't extend to these claims. Please,
reinforce this section with references.

“integrating conservation, agriculture, and water management” - Why are urban areas not
included? Rivers in these areas are also relevant both ecologically and socially.

“on these biodiversity hotspots” - What do you mean by biodiversity hotspots? The ecological
definition of "hotspot" does not simply equate to place with high species richness (DOLI:
10.1007/BF02240252). If in this case you just mean richness, then this would be the term to use.

SECTION: The role of citizen science in increasing science in riparian vegetation management
“such as increased flooding following the removal of riparian vegetation—align” - Caution with
simplified examples. Given the complexity of flood dynamics and multiple factors involved, these
relationships may not always be directly observable (within a given time frame). A straightforward
cause-and-effect link could create unrealistic expectations.

“RiVe methodology” - The authors need to highlight the advantages of this method but also it's
limitations and shortcomings (which are absent). Also, how is this better than other existing
methods? A comparison with other methods (using a table is a straightforward option) is
necessary so that readers can evaluate the RiVe methodology.

“(https://www.nnb.isprambiente.it/vegetazioneriparia/inviasegnalazioni-it.html)” - This link is not
working.

“(Figure 3)" - Figure 3 does not seem to be illustrative of this sentence.

“(ODK)" - you might consider including the full name of the application (Open Data Kit - ODK) for
readers who may not be familiar with the app.

“Figure 3. Questions asked” - When the figure is mentioned in the text, it is not clear what it is
illustrating.

“complete a form whose first four questions concern the river section, maximum height, presence
of deadwood, and forest structure.” - this is probably more related to what Figure 3 depicts.

“By diversifying the 12 target species in each local project according to the characteristics of the
geographical area, the method can be applied on a European scale.” - I think the authors should
be more cautious about this statement. Riparian areas can be quite diverse across Europe.
Reference species can be very different; using just 12 species could not be enough to assess
ecological condition in a given area, and having hardly any species may not represent severe
ecological issues in some areas.
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SECTION: Conclusions - the way forward
“The method is being refined for continent-wide applicability” - This should be indicated before.

“Ultimately, citizen science is more than an educational tool: it is a driver of social change. By
transforming passive observers into active participants, it reduces resistance to scientific
recommendations, nurtures environmental stewardship, and contributes to more informed
policies and sustainable river management.” - The conclusion highlights very well the importance
of citizen science as a driver of social change. However, it may also be worthing to note that
riparian restoration alone cannot fully address extreme events, like Emilia-Romagna floods. In
many places, especially urban areas, there is, for exemple, a structural lack of space that prevent
rivers from functioning naturally, together with the growing unpredictability of extreme events.
Even so, public involvement remains essential, for the reasons you state. I would simply suggest
making this balance explicit, so that one dimension is not unintentionally softened in order to
emphasise the other.

Is the rationale for the Open Letter provided in sufficient detail? (Please consider whether
existing challenges in the field are outlined clearly and whether the purpose of the letter is
explained)

Yes

Does the article adequately reference differing views and opinions?
Partly

Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Partly

Is the Open Letter written in accessible language? (Please consider whether all subject-
specific terms, concepts and abbreviations are explained)
Yes

Where applicable, are recommendations and next steps explained clearly for others to
follow? (Please consider whether others in the research community would be able to
implement guidelines or recommendations and/or constructively engage in the debate)
Partly

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Freshwater Ecology, ecological restoration, River Network functioning

We confirm that we have read this submission and believe that we have an appropriate level
of expertise to confirm that it is of an acceptable scientific standard, however we have
significant reservations, as outlined above.
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Reviewer Report 22 November 2025

https://doi.org/10.21956/0penreseurope.23293.r63000

© 2025 Gong Y. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

?

Yu Gong
Wuhan Botanical Garden, Chinese Academy of Sciences, Beijing, Beijing, China

This study is benefical to understanding the riparian ecosystems, including their functions and
services. However, several errors are needed to correct before publish.

1. "ait quality" is incorrect. It is "air quality".

2. what are "Blaming vegetation" and "Blaming riparian forests" means? Are you sure the word
"blaming" is correct?

Is the rationale for the Open Letter provided in sufficient detail? (Please consider whether
existing challenges in the field are outlined clearly and whether the purpose of the letter is
explained)

Yes

Does the article adequately reference differing views and opinions?
Yes

Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Yes

Is the Open Letter written in accessible language? (Please consider whether all subject-
specific terms, concepts and abbreviations are explained)
Yes

Where applicable, are recommendations and next steps explained clearly for others to
follow? (Please consider whether others in the research community would be able to
implement guidelines or recommendations and/or constructively engage in the debate)
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: My research is about the carbon and nitrogen cycling in ripairan ecosystems.

I confirm that I have read this submission and believe that I have an appropriate level of
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expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Reviewer Report 22 November 2025

https://doi.org/10.21956/0penreseurope.23293.r63003

© 2025 Kuglerova L. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

? Lenka Kuglerova
Swedish University of Agricultural Sciences, Umed, Sweden

This open letter addresses an important and timely topic — the role of riparian vegetation in
providing ecosystem services, the persistence of misconceptions about its management, and the
potential of citizen science to bridge gaps between science, policy, and public perception. The
subject matter is relevant in the context of European water and biodiversity policies, and the
article is written in a clear, accessible style that would be understandable to readers across
disciplines.

The revised version shows substantial improvement in structure and flow compared to the earlier
version.

Strengths

o The paper synthesizes established ecological knowledge on riparian zones and presents it in
a way that is accessible to non-specialist audiences.

> The discussion linking social perceptions, flood management narratives, and riparian
ecology is well framed and relevant to current European debates.

o The inclusion of the RiVe methodology and its connection to citizen science provides a
practical illustration of participatory approaches in environmental monitoring.

References are mostly up to date and generally well chosen (but see my further comments).
Limitations

> The article offers limited novelty in terms of science or conceptual development. The
ecological and policy arguments are well established and have been presented in numerous
previous syntheses and reviews.

o The section on citizen science and the RiVe app remains descriptive rather than analytical
and I see this as the main potential for improvement. There are no data or evaluation
results demonstrating the method'’s utility or effectiveness. It would be valuable if some
results of the surveys could be presented, especially those that could support the
arguments made here (that inclusion of citizen science can strengthen perceptions and
policy decisions). For examples, I find figure 3 fairly uninformative (it only repeats what is
written in the text) so replacing it by a table or figure presenting some of the RiVe outcomes
seems like a low hanging fruit.

o At times, the letter reads more as an advocacy piece than a scientific synthesis, which is
acceptable for an open letter but limits its academic contribution.

> A few more citations are essential, especially on page 5, paragraphs starting with "The
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Emilia-Romagne floods of ...", and "Blaming vegetation is politically...". I understand that
this is an open letter but in both of these paragraphs are statements that need appropriate
citations (e.g., "yet research shown that well managed riparian zones..." - no research that
shows this is presented).

I also found some spelling issues and editorial suggestions:

o Page 3 last paragraphs "Flood regulation and mitigation. Composed... (capital C).

o Page 4-5: When listing the ecosystem services and ecological functions, please be
consistend with capital or lower case letter in their names. Sometimes capital letters
are use (e.g., Shading and microclimate Regulation, Energy Inputs to food webs),
while in other cases only the first letter is capitalized.

Page 5: When you name the Emilia-Romagna flood, please specific country. The
general audience will not know where it was.

o Figure 2: Please add where are those images taken from, by whom etc.

In a traditional peer-reviewed research journal, the absence of new empirical results or conceptual
advances would likely preclude publication. However, within the context of Open Research Europe,
which emphasizes transparency, accessibility, and the sharing of perspectives rather than
exclusivity, this open letter can be considered a useful contribution.

It effectively communicates the need for better societal understanding of riparian systems and can
demonstrates how citizen science initiatives can support that aim (if some more outcomes are
added to support this claim).

I therefore recommend approval with reservations, primarily due to the limited novelty and
analytical depth, but recognizing the article’s communicative and policy relevance within the scope
of this platform.

Is the rationale for the Open Letter provided in sufficient detail? (Please consider whether
existing challenges in the field are outlined clearly and whether the purpose of the letter is
explained)

Yes

Does the article adequately reference differing views and opinions?
Partly

Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Partly

Is the Open Letter written in accessible language? (Please consider whether all subject-
specific terms, concepts and abbreviations are explained)
Yes

Where applicable, are recommendations and next steps explained clearly for others to
follow? (Please consider whether others in the research community would be able to
implement guidelines or recommendations and/or constructively engage in the debate)
Yes

Competing Interests: No competing interests were disclosed.
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Reviewer Expertise: Riparian and freshwater ecology, Riparian forest management, Biodiversity,
Ecological functions.

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Reviewer Report 28 July 2025

https://doi.org/10.21956/openreseurope.21401.r54702

© 2025 Kupika O. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

? Olga Laiza Kupika
T University of Botswana, Gaborone, Botswana
2 University of Botswana, Gaborone, Botswana

The rationale for the paper isn't clear in terms of operational terms and the regional focus for the
work. key terms should be clearly defined for clarity. I suggest the authors start by highlighting
the policy basis for use of citizen science and how it is framed. I addition, The article is rather
generalised and does not specify the names of case study river systems/ basins to allow for
additional reading. Some Acronyms have not been adequately defined. The title is a bit
misleading, while the article content focus on barriers and approaches, the misconceptions bit is
not coming out clearly. General flow needs to be revised to ensure key aspects are connected.

Is the rationale for the Open Letter provided in sufficient detail? (Please consider whether
existing challenges in the field are outlined clearly and whether the purpose of the letter is
explained)

Partly

Does the article adequately reference differing views and opinions?
Partly

Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Partly

Is the Open Letter written in accessible language? (Please consider whether all subject-
specific terms, concepts and abbreviations are explained)
Partly
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Where applicable, are recommendations and next steps explained clearly for others to
follow? (Please consider whether others in the research community would be able to
implement guidelines or recommendations and/or constructively engage in the debate)
Partly

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: ecosystem services, local ecological knowledge climate change and
biodiversity conservation

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Reviewer Report 04 July 2025

https://doi.org/10.21956/0openreseurope.21401.r53575

© 2025 Gallitelli L. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

?

Luca Gallitelli
T University of Roma Tre, Rome, Italy
2 University of Roma Tre, Rome, Italy

The authors address the crucial topic of riparian habitat management. Given the relevance and
timeliness of the subject, as well as the appropriate scope and content of the manuscript, the
paper deserves to be indexed To ensure the highest quality, the manuscript would benefit from
minor revisions and additions. Please consider my specific comments as suggestions to improve
your manuscript.
1. Rationale and Aims:
I recommend further elaborating on the study's aims and hypotheses. Additionally, please
clarify the specific objectives of your letter.
2. The concept of "riparian misconceptions" appears in both the title and the manuscript, but
would benefit from a more detailed explanation in the text.
3. Two insightful papers that could enrich both the Introduction and Discussion sections are:
Referto 3, 4

4. Consider including additional examples of work in riparian zones, such as: (Referto 1, 2)

5. If other examples of citizen science initiatives for monitoring riparian habitats exist, please
include them. Additionally, it would be useful to compare traditional methods for sampling
riparian habitats with the citizen science approach to highlight the strengths and potential
of this technique.

6. Regarding future management guidelines, although the RiVe example is well-discussed, the
manuscript could be strengthened by providing more concrete guidelines for future
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riparian habitat management. How should these guidelines be implemented? Would they
vary across different biogeographic zones?

7. Regarding the RiVe Protocol, to enhance its usefulness, consider adding more detailed steps
to make it a replicable guideline for practitioners.

8. Have you considered using frameworks such as DPSIR (Drivers, Pressures, State, Impact,
Response) or SWOT (Strengths, Weaknesses, Opportunities, Threats) for structuring your
discussion on riparian habitat management? These may align well with your objectives.

9. Regarding the management of riparian zones, you may wish to expand your discussion on
riparian habitat management. I would suggest adding insights from previous published
research, (Refer to 5,6,7)

10. On the societal perception of Riparian Zones, I suggest merging the subparagraphs under
this section into one or two coherent paragraphs for improved readability. This approach
could also be considered for other sections.

11. The sentence “Riparian vegetation offers multiple ecosystem services (Figure 4):" would
benefit from the inclusion of relevant references.

12. The manuscript could further emphasise the time scale involved in managing riparian
zones. Additionally, please discuss any existing planned actions—at national or international
levels—regarding practices such as mowing riparian vegetation along watercourses.

13. Figures: The figures are of good quality. Please ensure all captions and formatting conform
to the journal’s style requirements.

14. Consider adding a dedicated paragraph outlining future directions and actionable
recommendations based on your findings. Moreover, a paragraph on the limitations of your
study and literature studies may be addressed.

15. Further details on the EU Water Framework Directive and riparian health indices could be
beneficial to understand the next directions related to river water quality.
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ecotones to sustain and connect multiple biodiversity and functional components in river
networks. Research Ideas and Outcomes. 2023; 9. Publisher Full Text
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existing challenges in the field are outlined clearly and whether the purpose of the letter is
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Does the article adequately reference differing views and opinions?
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Yes

Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Yes

Is the Open Letter written in accessible language? (Please consider whether all subject-
specific terms, concepts and abbreviations are explained)
Yes

Where applicable, are recommendations and next steps explained clearly for others to
follow? (Please consider whether others in the research community would be able to
implement guidelines or recommendations and/or constructively engage in the debate)
Partly

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: riparian areas, freshwater ecology, plastic pollution

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Bruna Gumiero

Luca Gallitelli, University of Roma Tre, Rome, Italy The authors address the crucial topic of
riparian habitat management. Given the relevance and timeliness of the subject, as well as
the appropriate scope and content of the manuscript, the paper deserves to be indexed To
ensure the highest quality, the manuscript would benefit from minor revisions and
additions. Please consider my specific comments as suggestions to improve your
manuscript. For each comment see my replay in italics
1. Rationale and Aims:
I recommend further elaborating on the study's aims and hypotheses. Additionally,
please clarify the specific objectives of your letter.
You're right about the need to clarify the objectives, and I've actually revised and restructured the
entire text, making the objectives clearer and more consistent with the rest of the test.
1. The concept of "riparian misconceptions" appears in both the title and the manuscript
but would benefit from a more detailed explanation in the text.
I also clarified this concept well
1. Two insightful papers that could enrich both the Introduction and Discussion sections
are:
Thanks for the tip but I thought I had discussed the ES aspect enough for an open letter anyway I
added the two references in the bibliography
1. Consider including additional examples of work in riparian zones, such as: (Refer to 1,
2)
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Since this is already a long open letter, I think we should focus on the specific objectives.

1. If other examples of citizen science initiatives for monitoring riparian habitats exist,
please include them. Additionally, it would be useful to compare traditional methods
for sampling riparian habitats with the citizen science approach to highlight the
strengths and potential of this technique.

I developed this method because I didn't find anything similar in the literature, so as far as I
know there are no others. Again, this is an open letter, but I've included the Braun-Blanquet
method used, slightly modified. I've also included a link to the English manual, which clearly
explains everything.

1. Regarding future management guidelines, although the RiVe example is well-
discussed, the manuscript could be strengthened by providing more concrete
guidelines for future riparian habitat management. How should these guidelines be
implemented? Would they vary across different biogeographic zones?

I have added the link to the Rive manual where you can find all the information relating to RiVe.
And yes the methodology takes into account the different geographical areas, giving the
possibility of choosing the 12 target species for each specific project

1. Regarding the RiVe Protocol, to enhance its usefulness, consider adding more
detailed steps to make it a replicable guideline for practitioners.

I have added the link to the Rive manual where you can find all the information relating to RiVe

1. Have you considered using frameworks such as DPSIR (Drivers, Pressures, State,
Impact, Response) or SWOT (Strengths, Weaknesses, Opportunities, Threats) for
structuring your discussion on riparian habitat management? These may align well
with your objectives.

Thanks for the suggestion but the goal was already ambitious in itself for CS activities,
furthermore the two indexes could certainly be useful if one wants to use them within the DPSIR

1. Regarding the management of riparian zones, you may wish to expand your
discussion on riparian habitat management. I would suggest adding insights from
previous published research, (Refer to 5,6,7)

As mentioned above, although it is one of the objectives of the RiVe method: that is, to provide
useful information for the sustainable management of riparian vegetation, management is not
the focus of this open letter, so it has been rightly mentioned given its importance but not
explored in depth.

1. On the societal perception of Riparian Zones, I suggest merging the subparagraphs
under this section into one or two coherent paragraphs for improved readability. This
approach could also be considered for other sections.

Having sorted out the whole text I hope I have managed to answer this one

1. The sentence “Riparian vegetation offers multiple ecosystem services (Figure 4):"

would benefit from the inclusion of relevant references.
the references are already in the text and in any case I have added two further suggested
references

1. The manuscript could further emphasise the time scale involved in managing riparian
zones. Additionally, please discuss any existing planned actions—at national or
international levels—regarding practices such as mowing riparian vegetation along
watercourses.

This is an open letter focused on riparian forest monitoring, which could be a useful tool for
managing these areas. However, management is not one of the objectives, so I didn't consider it
worth going into further detail to avoid making it too long.
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1. Figures: The figures are of good quality. Please ensure all captions and formatting
conform to the journal’s style requirements.
done
1. Consider adding a dedicated paragraph outlining future directions and actionable
recommendations based on your findings. Moreover, a paragraph on the limitations
of your study and literature studies may be addressed.
Ithink the new revised text has answered this comment
1. Further details on the EU Water Framework Directive and riparian health indices
could be beneficial to understand the next directions related to river water quality.
The WFD, while acknowledging the importance of riparian vegetation, has not currently provided
for any monitoring of riparian vegetation; it is only superficially mentioned in some applications
within the geomorphological index. Furthermore, the Hydrogeomorphological index in Italy is
currently used only in elevated stretches to confirm them. Therefore, riparian vegetation is
currently not directly involved in the definition of the Good Ecological Status of rivers.

Competing Interests: No competing interests were disclosed.

Comments on this article

Reviewer Response 17 Nov 2025
Yu Gong

This study is benefical to understanding the riparian ecosystems. However, several errors are
needed to correct before publish. 1. "ait quality" is incorrect. It is "air quality". 2. what are "Blaming
vegetation" and "Blaming riparian forests" means? Are you sure the word "blaming" is correct?
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