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A catchment wide study to capture multiple ecological benefits
associated with natural flood management interventions.

Dr Laura Weldon!, Mr Matthew Taylor!, Ms Anne Harrison!, Dr Hannah Robson?!, Dr Geoff
Hilton?
The Wildfowl and Wetland Trust, Gloucestershire, United Kingdom
1B_RS11 Restoration and conservation (incl. nature-based solutions), June 19, 2023, 10:30
AM - 12:00 PM

Biography:

| joined the Wildfow!l and Wetland Trust in 2020 as a postdoctoral researcher, in the
Conservation Evidence Wetland Science team. My background is largely laboratory based with
extensive experience in molecular and microbiology. | am a an advocate for the practical
application of novel research tools for monitoring and surveillance, particularly eDNA
methods. | manage the Wetland Science laboratory and project manage our catchment wide
monitoring to capture the additional biodiversity benefits associated with natural flood
management interventions in Somerset and the Cotswolds.

Catchment wide natural flood management (NFM) interventions result in widespread
alteration of overland water flow after intense or prolonged rainfall events. NFM primarily
slows down surface water flow by increasing infiltration, diverting water and holding water
for longer upstream. NFM changes water velocity and patterns of movement bringing subtle
changes to the freshwater environment and ecology. Data from a two year catchment wide
study are presented where sites with NFM interventions were compared with control sites
without interventions. Abundance and community composition of instream aquatic insects
and flying insects were measured and riparian consumer activity evaluated using passive
acoustic recordings. To compare effects between and within years a two-way generalised
least squares model was used with a BACI methodology (Before After Control Impact).
Insect abundance and community composition increased at sites down stream of NFM
interventions. In addition bat activity, indicated by total bat passes and signs of feeding
activity were greater at the sites associated with NFM. There was a change in flying insect
composition between years at sites downstream of NFM interventions and those without
that suggest a change to the aquatic - terrestrial subsidy and the surrounding insectivore
activity. This work is amongst some of the early catchment wide evidence to find positive
ecological benefits where NFM measures are implemented. Given the interest in NFM for
improved flood management in rural areas as intense rainfall effects increase, the data
provides positive ecological incentives for landowners who are active in installing and
maintaining NFM.
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A comparison of machine learning and statistical species distribution
models: quantifying overfitting supports model interpretation

Ms Emma Chollet Ramampiandra'?, Andreas Scheidegger?, Jonas Wydler'?, Professor Nele
Schuwirth?
'Eawag, Diibendorf, Switzerland, 2ETHZ, Zurich, Switzerland, 3University of Zurich, Zurich,
Switzerland
4G_SS12_Modelling meets data science - what can we and our machines learn from each
other?, June 20, 2023, 10:30 AM - 12:00 PM

Biography:

After studying mathematics at the University of Neuchdtel, | started a PhD in ecological
modelling at the Swiss Federal Institute of Aquatic Science and Technology (Eawag). My work
consists of comparing different types of models with the aim to gain a better understanding of
the processes that affect macroinvertebrates community assembly.

Species distribution models are commonly used to predict how species respond to
environmental conditions. A wide variety of models exist that vary in complexity, which
affects their predictive performance and interpretability. To inform environmental
management, it is important to use a model with a reasonable level of complexity that
captures the true relationship between the response and explanatory variables as good as
possible rather than fitting to the noise in the data. To investigate this, we applied eight
models of varying complexity to predict the probability of occurrence of freshwater
macroinvertebrate taxa based on 2729 Swiss monitoring samples, and compared them in
terms of predictive performance, overfitting and learned response shapes, during cross-
validation and for out-of-domain generalization. We found that, contrary to our
expectations, all models predicted similarly well during cross-validation, while no model
performed better than the null model during out-of-domain generalization. We also found
that more complex models predicted slightly better than standard statistical models but
were prone to overfitting, which impeded the interpretation of the learned response
shapes. Thus, in this study, the minor gain in predictive performance from more complex
models was outweighed by the overfitting. We therefore call for caution when using
complex data-driven models to learn about species responses or to inform environmental
management. In such cases, we recommend to compare a range of models regarding their
predictive performance, overfitting and response shapes to better understand the
robustness of inferred responses.
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A database of freshwater macroinvertebrate occurrence records
across Cuba

Dr Yusdiel Torres Cambas'?, Dr Yoandri S. Megna?, Juan Carlos Salazar-Salina3, Dr Yander L.
Diez*>, Alejandro Catald®, Dr Adrian D. Trapero-Quintana®, Prof. Dr Boris Schréder?, Dr
Sami Domisch!
!Leibniz Institute of Freshwater Ecology and Inland Fisheries, Department of Community and
Ecosystem Ecology, Berlin, Germany, 2Institute of Geoecology, Technische Universitit
Braunschweig, Braunschweig, Germany, 3Departamento de Biologia y Geografia, Facultad de
Ciencias Naturales y Exactas, Universidad de Oriente, Santiago de Cuba, Cuba, *Hasselt
University, Centre for Environmental Sciences, Research Group Zoology: Biodiversity and
Toxicology, Hasselt, Belgium, *Zoological Museum Hamburg, Leibniz Institute for the
Analysis of Biodiversity Change (LIB), Hamburg, Germany, ®Departamento de Biologia
Animal y Humana, Facultad de Biologia de la Universidad de la Habana, Havana, Cuba

Poster Session 1, June 20, 2023, 1:15 PM - 2:15 PM

Biography:

I am a biologist interested in systematics, biodiversity informatics, global change biology,
spatial ecology and conservation biology. During my PhD research, | have focused on the
insect order Odonata (dragonflies and damselflies) as model organisms. At present, | am
working on spatial conservation planning considering freshwater biodiversity and ecosystem
services. In my research, | combine different approaches and tools that

include field and laboratory work, phylogenetic analysis, geocomputation, species distribution
modelling and spatial conservation prioritization.

In light of the ongoing freshwater biodiversity crisis, detailed knowledge regarding the
spatial distribution of freshwater species is urgently required, especially in biodiversity
hotspots. Here we present a database of georeferenced occurrence records of four
freshwater invertebrate taxa groups across Cuba, namely flatworms (Platyhelminthes:
Tricladida), insects (Ephemeroptera, Odonata, Hemiptera, Trichoptera, Coleoptera, Diptera),
crabs and shrimps (Crustacea: Decapoda), and mollusks (Mollusca). We collated the
geographic occurrence information from scientific literature, unpublished field records,
museum collections and online databases. The database, comprising 6292 records of 457
species at 1075 unique localities, is organized in 32 fields that contain the information about
the taxonomic classification of each recorded species, the sex and life stage of collected
individuals; the geographic coordinates, location, author and date of the record and a
reference to the original data source. With a geographic focus on the Cuban archipelago, we
expect that the database is of interest to a broader scientific community focused on the
distribution and conservation of freshwater biodiversity and macroinvertebrates in
particular.
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A glimpse into a better future for the Danube's flagship species — the
beluga sturgeon (Huso huso)

Dr Daniela Nicoleta Holostenco'?, Dr. Mitica Ciorpac??, Dr. Marian Paraschiv?, Dr. Stefan
Hont?, Drd Marian lani?, Drd Katarina To$i¢>*, MSc Elena Taflan?, Dr Daniela Porea?, Ms
Petra Kersten®, Dr. Eng. Radu Suciu?, Dr. Jérn Gessner>, Dr. Klaus Kohlmann?®, Prof. Dr.
Geta Risnoveanu?
tUniversity of Bucharest, Bucharest, Romania, > Danube Delta National Institute for
Research and Development, Tulcea, Romania, 3Grigore T. P University of Medicine and
Pharmacy, lasi, Romania, *University of Belgrade, Belgrade, Serbia, °Leibniz Institute for
Freshwater Ecology and Inland Fisheries, Berlin, Germany

Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:

Geta Risnoveanu is a Professor at the University of Bucharest, Department of Systems Ecology
and Sustainability. She is a biologist having her Ph.D. in Ecology. Her research activities mainly
addressed to structure, productivity and assessment of the ecological state of freshwaters;
mechanisms of biological productivity and material and energetic fluxes, assessment of
species' role in biogeochemical cycles; relationships between anthropogenic drivers,
biodiversity and ecosystem functioning,; aquatic-terrestrial interlinkages; monitoring of
ecological systems,; and conservation of biodiversity. Her research has been done in streams,
lakes, riparian zones and wetlands in the Lower Danube River System.

In the Black Sea basin, the last wild population of beluga sturgeon (Huso huso) survives and
still spawns in the Danube River. During the 20th century, overexploitation and dam
constructions reduced the population size to a critical level. Specific wildlife management
interventions, such as fishing bans and stocking programmes, were implemented to recover
the species in the region. Little is known about the efficiency of these management
interventions in restoring a self-sustaining population. Here we investigate the genetic
diversity and population structure of beluga sturgeon in the lower Danube River to provide
the information needed to implement adequate management for the conservation and
recovery of the species. Samples of 151 Huso huso were available for the study. Based on
the analysis of mitochondrial and microsatellite DNA markers, 48 haplotypes and 119 alleles
were identified. The phylogenetic relationships within haplotypes illustrate a complex
population structure with multiple radiation events and a fine trace of annual sharing
patterns. The wild stock of beluga sturgeon from the lower Danube has a specific cyclicity
closely associated with the reproductive cycles of mature females. The genetic population
structure indicates two genetic clusters with signs of admixture, thus indicating a strong
tendency to homogenize the gene pool at the nuclear level. Both genetic markers reveal a
slight demographic expansion for the beluga sturgeon population in the lower Danube River
after a bottleneck event induced by overfishing and dam constructions. Several
management concerns and urgent actions to recover this Critically Endangered species in
the region are discussed.
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A metasystem approach to designing environmental flows

Mr Mathis Messager®?, Dr Julian D. Olden3, Dr Jonathan D. Tonkin*®, Dr Rachel
Stubbington®, Dr Jane S. Rogosch’, Dr Michelle H. Busch®, Dr Chelsea J. Little®, Dr Annika
Walters'®, Dr Margaret Shanafield'2, Dr Songyan Yu'3'4, Dr Kate Boersma'®, Dr David
Lytle'®, Dr Richard H. Walker'’, Dr Ryan M Burrows'8, Dr Thibault Datry*
LINRAE, RiverLY research unit, Centre Lyon-Grenoble Auvergne-Rhéne-Alpes Villeurbanne,
Lyon, France, *Department of Geography, McGill University, Montréal, QC, Canada, 3School
of Aquatic and Fishery Sciences, University of Washington, Seattle, WA, USA, School of
Biological Sciences, University of Canterbury, Christchurch, New Zealand, >School of Science
and Technology, Nottingham Trent University, Nottingham, UK, ®U.S. Geological Survey,
Texas Cooperative Fish and Wildlife Research Unit, Department of Natural Resources
Management, Texas Tech University, Lubbock, TX, USA, “Department of Biology, University
of Oklahoma , Norman, OK, USA, 8School of Environmental Science, Simon Fraser University,
Burnaby, BC, Canada, °U.S. Geological Survey, Wyoming Cooperative Fish and Wildlife
Research Unit, Department of Zoology and Physiology and Program in Ecology, University of
Wyoming, Larame, WY, USA, °Department of Biological Sciences, University of Alabama,
Tuscaloosa, AL, USA, *'College of Science and Engineering, Flinders University, Adelaide, SA,
Australia, 2Environmental Defenders Office, Adelaide, SA, Australia, **Australian Rivers
Institute, Griffith University, Nathan, QLD, Australia, 1*School of Environment and Science,
Griffith University, Nathan, QLD, Australia, 1>Department of Biology, University of San Diego,
San Diego, CA, USA, ®Department of Integrative Biology, Oregon State University, Corvallis,
OR, USA, Y"Department of Biology, University of Central Arkansas, Conway, AK, USA,
18School of Ecosystem and Forest Sciences, The University of Melbourne, Burnley Campus,
Richmond, Vic, Australia

9B_RS12_Advances in environmental flow science and practice, June 23, 2023, 10:15 AM -

12:00 PM

Biography:

Mathis Loic Messager (He/Him) is a doctoral student in the Department of Geography at
McGill University (Montréal, Canada) and the RiverlY research unit of the French National
Research Institute for Agriculture, Food, and Environment (INRAE). His research seeks to
inform the management and conservation of freshwater ecosystems and, in turn, support
human cultures and livelihoods that depend on these ecosystems. His work is
multidisciplinary, leveraging ecology and geosciences, together with advances in statistics and
computing, to promote freshwater sustainability.

Mathis likes to talk about hiking, climbing, skiing, science and politics, even with people he
doesn't know, so come chat.

Accelerating the design and implementation of environmental flows (e-flows) is essential to
curb the rapid, ongoing loss of freshwater biodiversity and the benefits it provides to
people. E-flow assessments have historically relied on ensuring minimum instream flows for
individual rivers below dams, but recent decades have witnessed a shift to e-flow standards
encompassing multiple aspects of the flow regime and developed at the regional scale
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rather than on a river-by-river basis. Nonetheless, regional e-flow planning remains focused
on species’ responses to the local flow regime. This singular focus overlooks recent
advances in metasystem ecology which demonstrate that biodiversity and ecosystem
functioning in river networks result from the interplay of local (abiotic conditions and biotic
interactions) and regional (dispersal) processes. E-flow prescriptions may thus be less
effective, for example, when the population and community dynamics within a river are
strongly driven by species dispersal. No guidelines currently exist to account for these
processes in designing e-flows. We address this gap by first illustrating how metasystem
processes mediate ecological responses to flow. We then provide a step-by-step operational
framework of how e-flows can be designed to conserve or restore metasystem dynamics,
from defining the ecological targets of the e-flows program to designing, implementing, and
monitoring e-flows. Our recommendations are relevant to diverse regulatory contexts and
can improve e-flow outcomes even in basins with limited in-situ data.
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A reliable modular heating solution for experimental flow-through
systems

Mr Philipp M. Rehsen?, Mrs. Iris Madge Pimentel!, Dr. Arne J. Beermann'?, Prof. Dr. Florian
Leese'?, Dr. Jeremy J. Piggott?, Dr. Sebastian Schmuck*

'Aquatic Ecosystem Research, Faculty of Biology, University of Duisburg-Essen, Essen,
Germany, *Centre for Water and Environmental Research, University of Duisburg-Essen,
Essen, Germany, 3Zoology and Trinity Centre for the Environment, School of Natural
Sciences, Trinity College Dublin, Dublin 2, Ireland, “Multiscale Process Engineering,
Department of Urban Water and Resource Management, Institute for Sanitary Engineering,
Water Quality and Solid Waste Management, University of Stuttgart, Stuttgart-Blisnau,

Germany
1C_SS01_Mechanisms underlying responses to multiple stressors, June 19, 2023, 10:30 AM -
12:00 PM
Biography:

Philipp M. Rehsen is a PhD student in the Aquatic Ecosystem Research working group
(LeeselLab) at the University of Duisburg-Essen. His current project focuses on the impact of
multiple stressors on macroinvertebrate communities, with a focus on applying new image-
based and DNA-based assessment methods.

Water temperature is one of the main drivers of biotic community composition change in
streams and strongly determines species distributions for macroinvertebrates, fish and
periphyton. Changes in water temperature affect stream organisms in multiple ways
including physiological effects, changes in life history and behavior, as well as indirect
effects through altered biological interactions. Today, stream water temperature can be
increased by both climate change and direct anthropogenic action (e.g., power plant cooling
water, removal of riparian vegetation).

Whereas numerous mesocosm experiments have tested the effects of warming in lakes,
only a few have been conducted in lotic systems. While some recirculating indoor systems
simulate in-stream fluctuations (e.g., by including temperature and light cycles), flow-
through systems are needed to include realistic variations in other environmental variables
such as salinity or nutrient concentrations. As a major advancement for ecological
experiments, we outline a heating module for differential temperature regulation in a flow-
through system by automatic control of warm water supply.

We validated its functionality for maintaining a uniformly distributed target temperature
increase in indoor trials, as well as outside using an “ExStream” experimental mesocosm
system. Furthermore, we tested implications of different water temperatures for the
survival of invertebrates drifting through the heating module to determine the maximum
usable warming. No evidence for increased mortality relative to a control group was found
when 43.6 °C warm water was mixed with ambient stream water. Key components are
flexible and scalable and offer various possible applications allowing others to upgrade
existing experimental flow-through setups.
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A tale of sister species: Ecological niches of the genus Luciobarbus in
the western Iberian Peninsula

Dr Ana Filipa Filipe?, Janine da Silva?, Pedro Pacheco?!, Dr Paulo Branco?, Dr Rafael Miranda®,
Dr Teresa Ferreira?, Dr Virgilio Hermoso*
'Forest Research Centre (CEF) and Associate Laboratory TERRA, School of Agriculture (ISA),
University of Lisbon, Lisboa, Portugal, 2Centre of Molecular and Environmental Biology
(CBMA), Department of Biology, University of Minho, Braga, Portugal, 3Instituto de
Biodiversidad y Medioambiente (BIOMA), Universidad de Navarra, Navarra, Spain,
4University of Sevilla, Sevilla, Spain

1F_RS13_Climate change and freshwaters: challenges and solutions, June 19, 2023, 10:30

AM -12:00 PM

Biography:

My research focuses on freshwater ecology, with particular emphasis on patterns and
processes of freshwater biota at various geographical (watershed scale, Iberian Peninsula,
Europe) and temporal scales (past, present, future). | am focused on the impacts of climate
change and biotic invasions on freshwater fish, particularly those affecting distribution, life-
history, and evolution. | have been developing conservation planning and metabarcoding
approaches to address freshwater biodiversity and conservation.

Knowing about ecological niche properties has a great utility for examining the mechanisms
which differentiate species across space and time. Range restricted species such as
freshwater fishes from southwestern Europe may be particularly important for evaluating
the ability of species to cope with global changes. Here we examined Luciobarbus bocagei,
L. comizo and L. microcephalus, barbels which occur in the western region of the Iberian
Peninsula. L. bocagei and L. comizo are partially sympatric in the Tagus basin, while L.
microcephalus distribution is nested within the southern distributional range of L. comizo.
We built Species Distribution Models to predict species current and future distributions.
Forecasts were projected to the current distributional ranges, as well as beyond them. We
further evaluate niche properties, including niche as breath and overlap. Overall, models
performed excellently regarding predictive accuracy and discriminatory ability. Ecological
niche properties revealed that the three Luciobarbus species have relatively broad niche
breadth and high overlap. Finally we discuss the species ability to adapt to future
environments, the accuracy of using such species as biotic indicators, and the risks
translocating such species into new areas.
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A tale of two ponds: understanding the community ecology of
macrophytes across the urban-to-rural gradient

Mr Sebastian Stroud?

lUniversity of Leeds, Leeds, United Kingdom

5A SS08 Freshwater ecosystems and urbanization —is the sustainable development of cities
really possible?, June 20, 2023, 2:15 PM - 3:45 PM

Biography:
I am a PGR based in School of Biology at the University of Leeds working with Dr Hassall,
investigating ecosystem services and urban plant communities.

My research covers a broad spectrum of topics from urban ecology to the pedagogy of
botany. | am particularly interested in human plant interactions, the uses of plants for the
mitigation of the impacts of urbanisation, and the development of sustainable and equitable
cities.

Urbanization is a global process threatening habitats through destruction and
fragmentation. Urban areas are complex structural mosaics that develop and shift over
temporal scales. Many studies have focused on the biological response of terrestrial taxa
and habitats to urbanization but few have focused on aquatic species, with fewer still on
aquatic plants. Pond communities, given that they present a range of environmental
conditions and habitat niches. Consequently, the pond as a research site allows us to
understand the impacts of urbanization at varying spatial scales within an understudied
system.

We examine and present an analysis of aquatic macrophyte diversity and variation in
community composition between urban and nonurban ponds across the United Kingdom.
Gaining a more detailed understanding of community composition across the rural-to-urban
aquatic landscape will provide enhanced opportunities for managers and environmental
regulators to conserve and enhance freshwater biodiversity in urbanized landscapes whilst
also facilitating key ecosystem services.
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A trophic trait database for rapid construction of food web models
across North America

Miss Medha Gollapudi!, Ms. Morgan Bucher?!, Ms. Madison Peters?, Ms. Roxanne
MacKinnon3, Ms. Kaley Cave?, Dr. Zacchaeus Compson*
!Department of Biological Sciences, Advanced Environmental Research Institute, University
of North Texas, Denton, United States, 2Department of Environmental Sciences, Western
Washington University, Bellingham, United States, 3Faculty of Forestry and Environmental
Management, University of New Brunswick, Fredericton, Canada

7A_RS15 Science dissemination/communication & education, June 22, 2023, 10:30 AM -

12:00 PM

Biography:

Medha Gollapudi is a senior in high school at the Texas Academy of Mathematics and Science
studying materials science and engineering. She has a strong passion for ecology and has
been researching food webs at the University of North Texas since 2021. Medha plans to
major in mechanical engineering while continuing to pursue her interest in environmental
conservation. Her goal is to use her engineering education to develop technology that can
lead to solutions to environmental problems.

Food webs are important tools for visualizing biodiversity information and predicting the
overall health and stability of aquatic ecosystems. There has been limited research focused
on studying food webs with empirical data as opposed to theoretically based approaches.
The creation of food webs requires specific and detailed data on body size, feeding habits,
and trophic interactions, and gathering this information is laborious. The National Science
Foundation’s National Ecological Observatory Network (NEON) provides large quantities of
ecological data for the United States and Puerto Rico. However, we need more information
than the basic diversity and community patterns given by this data to estimate food webs
and predict trophic interactions. We gathered existing information from trait databases
(e.g., Global Biotic Interactions and Encyclopedia of Life) for all of the fish and
macroinvertebrates documented in the NEON wadeable streams. We then conducted a
systematic search of published literature to discover trophic information and body size data
missing from these public databases with the goal of creating a large trait database from
which we can rapidly generate heuristic food web models using a previously published
pipeline. The result of our systematic search and trait mining efforts for NEON taxa was
combined with an existing food web database and is now a large trait database of trophic
information that includes 904 taxa and over 50,000 pairwise interactions. This database is
currently being used to characterize NEON food webs and will be made publicly available,
enabling further food web research across North America.
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A workflow linking wetland conservation, management, restoration
and climate policy to assess the role of wetland ecosystems on
climate change mitigation

Prof. Antonio Camacho?, Dr. Daniel Morant?, Dr. Carlos Rochera?, Dr. Antonio Picazo!, Ms
Alba Camacho-Santamans?, Mr Javier Miralles-Lorenzo?!, Dr. Rafael Carballeira®
1Cavanilles Institute for Biodiversity and Evolutionary Biology - University of Valencia,
Paterna, Valencia, Spain, 2Departament de Biologia Evolutiva, Ecologia i Ciéncies
Ambientals. Universitat de Barcelona., Barcelona, Spain
4F RS13 Climate change and freshwaters: challenges and solutions, June 20, 2023, 10:30
AM - 12:00 PM

Biography:

Antonio Camacho is a PhD in Biology, Director of the Limnology Research Group of the
Cavanilles Institute of Biodiversity and Evolutionary Biology, and Professor of Ecology at the
University of Valencia, in Spain. His main research and university teaching is related to basic
and applied aspects of aquatic ecology and its interaction with climate change and ecosystem
services. He is co-author of nearly 200 research papers. He is currently the Chairperson of the
European Federation for Freshwater Sciences, and a member of the Scientific Committee of
the Division of Earth and Environmental Sciences of the European Academy of Sciences.

Ecosystems can be allies to confront anthropogenic climate change created by the huge
amount of Greenhouse Gases (GHG) emissions by human activities. The biogeochemical
cycles of Earth’s ecosystems are modified by climate change but also by other
anthropogenic impacts, such as land use changes. Here we present a multiscale workflow
aiming to fix the relative importance of ecological processes and that of anthropogenic
pressures and impacts, and the interconnections among scales at the proper level. This
approach starts from measuring (and collecting from other available data sources) the rates
of significant biogeochemical processes mediating GHG exchanges between different
wetland’s types representative sites and the atmosphere under different conditions, then
assayed under experimentally controlled conditions. These data serve to calibrate C-cycle
and GHG-exchange models to see how driving factors (e.g. temperature, hydrological
patterns, meteorology, salinity, land use changes, etc.) can affect C and GHG fluxes.
Multilevel models integrate C-cycle, hydrology and climate, allowing to forecast how human
actions and future climate can influence C and GHG fluxes under different
management/restoration/policy/climate-change scenarios. These models can be
extrapolated when applying the conditions generated by climate change models, but also be
related with the conservation/ecological status obtained from land uses and their changes
(LULUC) applying novel methods, such as the LUPLES2 method: Land Uses — Pressure Level —
Ecological Status — Ecosystem services. This work was supported by projects CLIMAWET-
CONS (PID2019-104742RB-100), funded by AEI (Spanish Government), and
Wetlands4Climate (LIFE19 CCM/ES/001235), funded by the EU-LIFE programme, and has
inspired the new EU Horizon project Restore4Cs.
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ADAPT - Upcoming project on the role of evolutionary adaptation in
altering the response to multiple stressors in a rapidly changing
environment

Dr Kamil Hupato!, Daniel Grabner?3, Martina Weiss'?, Florian Leese®?
'Aquatic Ecosystem Research, University of Duisburg-Essen, Essen, Germany, *Department
of Aquatic Ecology, University of Duisburg-Essen, Essen, Germany, 3Centre for Water and
Environmental Research, University of Duisburg-Essen, Essen, Germany
1C_SS01_Mechanisms underlying responses to multiple stressors, June 19, 2023, 10:30 AM -
12:00 PM

Biography:

Kamil Hupato is a postdoctoral researcher at the University of Duisburg-Essen in Germany.
Having background in molecular phylogeography, his current research interests revolve
around studying freshwater biodiversity and ecology using a variety of DNA-based methods
including DNA barcoding, genome-wide ddRAD-seq and (e)DNA metabarcoding. In his
upcoming research project, he plans to investigate the role of eco-evolutionary adaptation on
the multiple stress response. In his research, he uses freshwater gammarids
(Amphipoda:Gammaridae) as eco-evolutionary model organisms.

Rapid climate change and severe anthropogenic impact result in a multitude of
environmental stressors that have a profound impact on global freshwater biodiversity.
Those stressors often interact, sometimes in unexpected ways, making it difficult to
accurately predict biodiversity responses. What likely contributes to the combined stress
response, is the sensitivity of an organism to various stressors often resulting from eco-
evolutionary adaptations. Prior exposure to stressors can affect organisms’ stress response
and thereby challenge our understanding of the effects of adding novel as well as reducing
established stressors in an ecosystem. Thus, the aim of this upcoming project is to evaluate
the role of eco-evolutionary adaptation on multiple stress responses of freshwater
amphipods, aquatic keystone species. Here, we plan to investigate multiple stress responses
of Gammarus pulex populations adapted to the neonicotinoid pesticide clothianidin. We
plan to perform a series of indoor experiments using combinations of a stressor they are
adapted to (pesticide) and additional environmental stressors related to heatwaves and
droughts: temperature and salinity, all applied in a full factorial design. We aim to evaluate
the sensitivity of the pesticide-adapted G. pulex populations towards a gradient of stressors
by investigating a set of functional (leaf consumption), behavioural (activity patterns) and
physiological (gene expression) endpoints. With that, the aim of this project is to provide a
novel insight into our understanding of ecological responses to multiple environmental
stressors in the light of organisms’ eco-evolutionary adaptations, performance trade-offs as
well as stressors’ modes of action.
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Adaptive management of a complex floodplain system: Linking close
range remote sensing (UAV and TLS), hydrodynamic modelling and
immersive audio-visual virtual reality (VR)

Prof. Michael Doering?, Dr. Manuel Antonetti!, Dr. Diego Tonolla!, Dr. Ulrike Wissen-Hayek?,
Mr. Fabian Gutscher?
1ZHAW - Zurich University of Applied Scienes, Institute of Natural Resource Sciences, Zurich,
Switzerland, 2ETH - Swiss Federal Institute of Science and Technology, Planning of Landscape
and Urban Systems, Zurich, Switzerland
1B_RS11 Restoration and conservation (incl. nature-based solutions), June 19, 2023, 10:30
AM - 12:00 PM

Biography:
M. Doering is head of the Ecohydrology Research Group at ZHAW. His research is centered on
the ecology, restoration, and conservation of streams and floodplains, and the spatial

analysis of ecosystems at the landscape scale.

His work links science and application by utilizing sound scientific approaches and stakeholder
involvement in order to develop applied practices in management and monitoring. He has
expertise in investigating, modelling and simulating structural and functional parameters in
relation to disturbance and the usage of ecosystem services in particular hydropower and
restoration.

The alteration of natural flow and sediment regimes for hydropower production is a major
factor driving floodplain structure and function. Artificial floods are becoming more
common as operational measures to restore hydrological and ecomorphological dynamics in
floodplains downstream of dams. For the planning and application of these expensive and
complex restoration measures, we use an adaptive management concept; i.e., continuous
adaptation and optimization of measures based on the prediction and analysis of individual
artificial floods. However, this requires the efficient cooperation among stakeholders from
science, governmental organizations, and hydropower with different backgrounds and
interests. Here, we combine 2D hydrodynamic modelling, UAV and TLS remote sensing to
predict, plan and visualize the ecomorphological effects of artificial floods in a residual flow
section of a complex floodplain. Input data for the hydrodynamic model were digital
elevation models (DEM) obtained by UAV and TLS, and hydromorphological parameters. For
highest possible information dissemination that supports collaboration among stakeholders,
we implemented results into a 3D landscape visualization using an immersive audio-visual
virtual reality (VR) application. Immersive VR application allows a realistic and highly
detailed representation of landscapes as well as intensive interactions with human senses.
The complexity of the floodplain, as well as impacts of restoration measures such as artificial
flooding, can be conveyed in different ways to appeal to diverse perceptions of
stakeholders. This method supports adaptive management decisions of rivers and
floodplains.
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Advancing our understanding of freshwater biodiversity in remote
and understudied regions with DNA-based methods: insights into
regional and local biodiversity patterns on Sicily

Dr Kamil Hupato!, Martina Weiss'?, Florian Leese'?
'Aquatic Ecosystem Research, University of Duisburg-Essen, Essen, Germany, *Centre for
Water and Environmental Research, University of Duisburg-Essen, Essen, Germany
7C_RS06_Advancing our understanding of freshwater ecosystems with molecular
approaches, June 22, 2023, 10:30 AM - 12:00 PM

Biography:

Kamil Hupato is a postdoctoral researcher at the University of Duisburg-Essen in Germany.
Having background in molecular phylogeography, his current research interests revolve
around studying freshwater biodiversity and ecology using a variety of DNA-based methods
including DNA barcoding, genome-wide ddRAD-seq and (e)DNA metabarcoding. In his
upcoming research project, he plans to investigate the role of eco-evolutionary adaptation on
the multiple stress response. In his research, he uses freshwater gammarids
(Amphipoda:Gammaridae) as eco-evolutionary model organisms.

Even though the Mediterranean region is among the top biodiversity hotspots, its
freshwater biodiversity still remains understudied. Due to increasing anthropogenic
pressure and ongoing climate change, Mediterranean freshwaters are among the most
threatened ecosystems worldwide. Given the scarcity of knowledge about insular
freshwater ecosystems, the current situation calls for novel ways to study regional and local
freshwater biodiversity. DNA-based methods, such as environmental DNA (eDNA)
metabarcoding, provide an opportunity for rapid large-scale species assessments in aquatic
ecosystems. Furthermore, the growing evidence, based on mitochondrial data, for the
presence of overlooked cryptic diversity on the islands point towards using genomic
profiling methods that allow to zoom further into species diversity by assessing species
status of highly diverse taxa. First, we present results of the first eDNA metabarcoding study
from Sicily revealing interesting regional biodiversity patterns using an exact-sequence
variant (ESV) based approach and indicating presence of new taxa for Sicily. Secondly,
results from genomic data (ddRAD-seq) revealed the complexity of observed species
diversity on example of Echinogammarus sicilianus, a freshwater amphipod, exhibiting
extraordinary levels of intraspecific diversity revealed with mitochondrial data. Although
DNA barcoding indicated presence of multiple cryptic species in the studied river system,
genome-wide data revealed that most of mitochondrial diversity can be ascribed to single
species, highlighting the importance of using genome-wide data for species validation in
highly diverse species complexes. By providing insights into regional as well as local
biodiversity patterns, our findings indicate that DNA approaches provide a promising
solution for studying remote and understudied regions.
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Advocacy on freshwater pond and lake management for resilience
trajectory in the context of built environment and land conversion
scenarios of South Asian deltas: GBM, Mekong, and Red River Delta

Dr Indrajit Pal%, Dr. Anirban Mukhopadhyay?!, Ms Neshma Tuladhar?, Prof. Manas Sanyal?,
Mr. Jyoti Prakash Hati3
!Asian Institute Of Technology, Bangkok, Thailand, 2Indian Institute of Engineering Science
and Technology (IIEST), Kolkata, India, 3Science for Sustainability, Kolkata, India

6A_SS17 Delta Ecosystems in transition, June 20, 2023, 4:15 PM - 5:30 PM

Biography:

Indrajit Pal is an Associate Professor and the chair in the Disaster Preparedness, Mitigation
and Management (DPMM ) and Deputy Director of the Research Center "South- and South
East Asia Multi-disciplinary Applied Research Network on Transforming Societies of Global
South (SMARTS)" at AIT. Research thrust area for Dr. Pal includes disaster risk governance,
hazard and risk assessment, community-based disaster risk management, public health risk,
disaster resilience, and DRR Education. Dr. Pal has published 15 books and over 100 academic
papers and book chapters.

The research and advocacy in Asian mega deltas disproportionately focused on river
channels, drainage networks and larger lakes than fresh water ponds and smaller lakes.
Despite the integral role of freshwater ponds and smaller lakes across delta socio-ecological
system, human wellbeing, resilience trajectory economics, natural, and cultural entities in
delta daily life are heavily influenced by buit environment and land conversions. The
economic value, multi-functionality, and high reliance on ponds in delta socio-ecological
systems reveal the necessity of extensive study on why ponds are vanishing over time owing
to anthropogenic interference for livelihood purposes like aquaculture or other land use
purposes. The study uses long-term satellite images to identify and analyze the pond
dynamics using Gray Level Co-occurrence Matrix in combination with the water index. The
study assesses how freshwater ponds changed over time, becoming ‘hotspots’ traded off for
built environment in three major mega deltas, Ganga Brahmaputra Meghna (India and
Bangladesh), Mekong and Red River (Vietnam). Studies have stated how built-up areas are
encroaching the freshwater ponds at an increasing rate in rural and urban settings. The
conversion and loss of Freshwater sources, directly and indirectly, impact the lives and
livelihoods depending on the sources and invite issues like water logging, even flooding
during heavy precipitation, and other hazards. This clearly defines the urgency of advocacy
about the vanishing Freshwater ponds in the delta region, which will contribute to necessary
actions for the intervention and sustainable solutions that support the socio-ecological
systems in the mega deltas.
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An eDNA approach to assess biodiversity effects of beaver activity —a
case study from the Scottish Highlands

Dr Bernd Hanfling?, Dr Nathan Griffiths!, Mr James Macarthur?, Dr Victoria Pritchard?, Dr
Barbara Morrisey!, Ms Dasha Svoboda?, Dr Angus Tree?, Dr Martin Gaywood'?
tUniversity of Highlands and Islands, Inverness, United Kingdom, ?Nature Scot, Inverness,
United Kingdom
7C_RS06_Advancing our understanding of freshwater ecosystems with molecular
approaches, June 22, 2023, 10:30 AM - 12:00 PM

Biography:

Bernd has a broad interest in ecology and evolution. His primary expertise is the development
and application of molecular tools for biodiversity and ecological research, and he has over 20
years’ experience as an expert in the field. Most recently he pioneered the development of
environmental DNA (eDNA) approaches for the monitoring of fish communities.

The increased habitat heterogeneity associated with beaver activity can have multiple
positive effects on biodiversity. A limited number of case studies have so far looked at
biodiversity effects of beavers in Scottish freshwaters. In order to gain a more holistic
understanding of beaver effects at a catchment level, effective biodiversity monitoring
strategies are required which can be upscaled accordingly. Here we used an eDNA
metabarcoding approach to characterise vertebrate and macroinvertebrate communities
across a semi-natural beaver enclosure. We tested the usefulness of the eDNA approach to
identify differences in community composition among sites which were previously studied
using conventional approaches. Vertebrate eDNA metabarcoding showed a distinct change
of community structure between sites modified by beaver dams and control sites. There
was broad consistency with a previous study on the impact of beavers on brown trout
populations at the same site, but eDNA approaches can’t provide information on total
abundance and age structure. Invertebrate metabarcoding showed an increased species
richness in sites modified by beavers compared to control sites, and a significant difference
in community structure between the groups. This was consistent with a previous survey
based on morphological methods indicating that the eDNA approach is potentially suitable
for large-scale monitoring of the effects on freshwater biodiversity. There was pronounced
seasonal variation in both vertebrate and invertebrate communities as described through
eDNA metabarcoding. Therefore, it is crucial that eDNA-based monitoring programmes
carefully investigate this variation further and use appropriate sampling design to allow
conclusions about long-term biodiversity change to be drawn.
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An eventful history of ecosystem recovery and destabilisation:
impacts of biological invasions, climate change and other stressors
on a temperate river

Dr Susanne Worischka'?, Dr Franz Schoell?, Dr Carola Winkelmann?, Dr Thomas Petzoldt?

tUniversity of Koblenz, Institute for Integrated Natural Sciences, Koblenz, Germany, Federal

Institute of Hydrology, Department U4 Animal Ecology, Koblenz, Germany, 3Dresden

University of Technology, Institute of Hydrobiology, Dresden, Germany

3F RS13_Climate change and freshwaters: challenges and solutions, June 19, 2023, 4:15 PM -
6:00 PM

Biography:
1990-1992 Undergraduate studies in biology, University of Rostock, Germany

1992-1997  Specialisation (graduate) studies in hydrobiology at TU Dresden (Dresden
University of Technology), Germany

2007-2011 PhD studies, TU Dresden, stream food web ecology

2012-2016  Research associate, University of Koblenz-Landau, Germany, river ecology/
invasive species

2015 Doctorate at TU Dresden, Thesis: ,Selective predators in complex communities
— mechanisms and consequences of benthic fish predation in small temperate streams”

2016-2020 Postdoctoral researcher, TU Dresden, river restoration, invasive species
2021-2023 Postdoctoral researcher, University of Koblenz, river restoration ecology
2023 Postdoctoral researcher, Federal Institute of Hydrology, estuary ecology

Multiple anthropogenic stressors affect the composition and functionality of benthic river
communities. Identifying dominant stressors and detecting potentially alarming trends
depends on the availability of long-term monitoring data sets. We conducted a causal
analysis on a 28-year dataset for the benthic macroinvertebrate community of the upper
Elbe river in Germany to detect the dominant stressors and hypothesised that multiple
stressors, such as climate change and multiple biological invasions, reduce biodiversity and
thus endanger ecosystem stability. We evaluated the effects of alien species, temperature,
discharge, and other variables on the taxonomic and functional composition of the benthic
community and analysed the temporal behaviour of biodiversity metrics. We observed
fundamental taxonomic and functional changes in the community, with a shift from
collectors/gatherers to filter feeders and feeding opportunists preferring warm
temperatures. A partial dbRDA revealed significant effects of alien species’ abundance and
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richness and of temperature. The occurrence of distinct phases in the development of
community metrics suggests a temporally varying impact of different stressors, with
taxonomic and functional richness responding more sensitively than diversity and
redundancy metrics. Especially the last 10-year phase showed a decline in richness metrics
and an unsaturated, linear relationship between taxonomic and functional richness
indicating reduced functional redundancy. We conclude that the varying anthropogenic
stressors over three decades, mainly biological invasions and climate change, affected the
community severely enough to increase its vulnerability to future stressors. Our study
highlights the importance of long-term monitoring data and emphasises a careful use of
biodiversity metrics, preferably including community composition.
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An unexpected effect of climate warming on denitrification and
nitrate removal in a large river (Po, northern Italy)

Miss Maria Pia Gervasio?, Dr. Elisa Soana*, Mr. Fabio Vincenzi?, Prof. Giuseppe Castaldelli'
tUniversity Of Ferrara, Ferrara, Italy
Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:
Miss Maria Pia Gervasio performs her PhD research in aquatic ecosystems focusing on climate
change and its effect on freshwater systems and the consequently eutrophication process.

Dr. Elisa Soana carries out her research in the field of biogeochemistry and aquatic ecology
with a particular focus on the impacts of anthropogenic pressures on aquatic ecosystem
metabolism and functioning.

Mrs. Fabio Vincenzi performs his work in Laboratory of Acquatic Ecology at the University of
Ferrara in the research group of Prof. Giuseppe Castaldelli.

The research of Prof. Castaldelli interests ecology of freshwaters and transitional waters,
nitrogen cycling and denitrification, eutrophication, fish ecology.

In a climate change scenario, increasing water temperature is a key factor affecting river
biogeochemical processes, such as denitrification. To the best of our knowledge, there is no
scientific evidence of a causal relationship between climate change and microbial nitrate
removal via denitrification.

The aim of the present study was to assess the temperature response of benthic nitrogen
dynamics and denitrification in the sediments of the lower Po River (northern Italy), a
nitrate pollution hotspot causing severe eutrophication in the transitional environments of
its delta area and along the north-western Adriatic coast. Sediment—water fluxes of oxygen
and dissolved inorganic nitrogen forms and denitrification rates were measured by dark
laboratory incubations of intact sediment cores. Different water temperature treatments
were applied in each season, based on historical data series and future predictions. Results
showed that denitrification was stimulated by increasing water temperature. The
correspondence between nitrate consumption and nitrogen gas production rates
demonstrated that reactive nitrogen removal was quantitatively due to denitrification,
mainly supported by nitrate diffusing from the water column into the sediments. Higher
water temperatures also enhanced sediment oxygen demand and most likely the extent of
hypoxic/anoxic horizons in surface sediments, further favouring anaerobic metabolism. In
conclusion, the measured and predicted increase of water temperature in the Po River
induced a significant increase of denitrification rates and a consequent decrease of nitrate
loads exported to the coastal zone, i.e. a negative feedback of climate warming on
eutrophication.
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Analysis of distribution of microcrustacean communities in
groundwaters and groundwater-dependent ecosystems of Slovenia -
comparing biogeographical regions and identifying knowledge gaps

Dr Nata$a Mori?, Dr Ziga Ogorelec!, Dr Maja Zagmajster?, Dr Cene Fiser?, Dr Anton Brancelj'?
INational institute of biology, Ljubljana, Slovenija, 2University of Ljubljana, Biotechnical
Faculty, Department of biology, Ljubljana, Slovenija, 3University of Nova Gorica, Nova
Gorica, Slovenija

Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:

My research work encompasses ecosystem studies of freshwaters, both groundwater and
surface. | am primarily interested in biodiversity patterns and functioning and role of
transitional areas between different ecosystems (groundwater-river, floodplains, springs) and
the impact of disturbances on the structure and ecosystem processes. Concurrently, | am
working on taxonomy, ecology and biogeography of Ostracoda (Crustacea) and biodiversity
conservation and ecosystem services issues.

Groundwaters and groundwater-dependent ecosystems (e.g., spring, hyporheic zones, etc.,)
are inhabited by diverse biological communities, including ecologically and evolutionary
highly diversified microcrustaceans (i.e, Copepoda, Cladocera, Ostracoda). Many species
among them are rare and highly specialized. Due to their abundance, species richness and
diversified evolutionary and ecological traits, they have high potential as bioindicators, to
indicate for example groundwater hydrological flow paths, groundwater contamination or
even assess groundwater ecological status. In comparison to surface waters, sampling of
groundwater and groundwater-dependent habitats is demanding, taxonomic identification
of microcrustaceans is requiring highly skilled experts and is time consuming. The summary
of existing data is useful for guiding further research as well as point to already recognized
rich areas. Data assembled over past few decades finally enables more exact spatial
analyses for Slovenia, including comparison of different habitat types (e.g., springs,
saturated and unsaturated karstic and saturated and unsaturated alluvial habitat) and
different biogeographical regions (e.g., Alpine, Dinaric, subMediterranean, subPannonian).
We analyzed for the species richness patterns and typical communities related to habitat
types and regions. Furthermore, an attempt was made to define species affinities toward
biogeographical region, habitat type, temperature regimes, water quality, etc. Mapping the
patterns is useful to reveal knowledge gaps in species distributions and to help direct
further studies.
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Aquatic biodiversity and ecosystem services: from biophysical survey
to citizen’s perception

Prof. Claudia Pascoal?, Dr Claudia Carvalho-Santos?, Dr Janeide Padilha?, Dr Giorgio Pace?,
Mr José Pedro Ramido?, Dr Luis Machado?, Professor Fernanda Céssio®
1CBMA & IBS / University Of Minho, Braga, Portugal
5B _RS11 Restoration and conservation (incl. nature-based solutions), June 20, 2023, 2:15
PM - 3:45 PM

Biography:
Claudia Pascoal is Associate Professor with Habilitation at the Department of Biology in the
University of Minho, Portugal.

Her research interests focus on assessing, predicting and mitigating the impacts of global
change on biodiversity and the functioning of aquatic ecosystems.

She has supervised 12 PhD ; 25 MSc, 31 BSc students
She published > 120 articles in journals indexed to Scopus plus 10 book chapters; h index=34.

Aguatic biodiversity has a high social, economic, cultural and aesthetic value and is crucial
for maintaining multiple ecosystem services. Assessing the status and trends of aquatic
biodiversity and ecosystem services is key for the development of strategies for a
sustainable use of natural resources and to implement measures to deal with major threats.
We present results from the River20cean project that aims to develop strategies to
promote biodiversity and aquatic ecosystem services in the Minho region, NW Portugal,
using an integrative approach from the river basins to the coast. We conducted a
comprehensive survey of freshwater biodiversity and ecosystem services in three
watersheds (Cavado, Minho and Lima River basins). This allowed us to map biodiversity
along the study area, with the identification of vulnerable species and habitats and the
diagnosis of environmental factors shaping current species distribution. In parallel, we
assessed representative ecosystem services, namely water provision, carbon sequestration,
nutrient delivery, habitat quality, and sediment retention. Results were compared with data
from participative workshops with stakeholders from the three watersheds that allowed us
to collect opinions on biodiversity and ecosystem services status. Local stakeholders
recognized the importance of biodiversity conservation and emphasized the need to
increase protected areas. Regarding ecosystem services provision, stakeholders highlighted
the importance of promoting regulation services. The impacts of scenarios of land use and
land cover and climate change will be discussed. Our findings show that assessing the status
and trends of aquatic biodiversity and ecosystem services is critical for developing strategies
for adequate watershed management.
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Are ponds providing freshwater habitat for European Eels (Anguilla
anguilla), an eDNA assessment of farm ponds in the Severn Vale, UK.

Miss Abigail Mackay?, Miss Lucy Smith?', Dr Laura Weldon?, Dr Hannah Robson'
IWWT, Slimbridge, United Kingdom
1D_SS06_Ponds as integral part of aquatic and terrestrial landscapes, June 19, 2023, 10:30
AM -12:00 PM

Biography:

I have been a researcher in WWT's Wetland Science Team for just over two years. My role
involves carrying eDNA surveys for European Eels and supporting on various monitoring
projects in the Severn Vale. | am also studying for a Masters of Research at the University of
the West of England where | designed eDNA surveys for rare and invasive freshwater fish.

The European eel A. anguilla, is a critically endangered fish that migrates from marine
spawning sites to spend its juvenile years in European freshwater and brackish waters. Loss
of good quality habitat is thought to be one of the main drivers that underpins the
populations decline. In the UK, the River Severn is the major migratory route for A. anguilla
into the West of England and traditionally freshwater habitat in the Severn Vale supported a
healthy eel population. Farm ponds can be biodiversity hot spots with capacity to support a
wide range of species and anecdotal evidence suggests A. anguilla may use farm ponds as
freshwater habitat. During the summer of 2022, more than one hundred ponds were
surveyed across the Severn Vale. Habitat surveys were completed, two water samples were
collected, one filtered to isolate eDNA and the other used to measure water chemistry. In
addition, the pH, temperature, conductivity and dissolved oxygen levels of the water were
measured. Using single species eDNA analysis A. anguilla DNA was amplified from 37% of
the surveyed ponds. These findings were used to map the presence and distribution of A.
anguilla in Severn Vale farm ponds and attributes of ponds that may influence A. anguilla
presence in ponds were also identified. This research represents an assessment of farm
ponds in the Severn Vale and provides direction for future research into the importance of
freshwater farm ponds for A. anguilla.
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Are the aquatic alien species harmful for the biodiversity of the
Doflana temporary ponds?

Mr Pablo Soto-Garcia!, Ms Carmen Diaz-Paniagua?, Ms Margarita Florencio'?

'Departamento de Ecologia, Universidad Auténoma De Madrid (UAM), Madrid, Spain,

’Departamento de Ecologia Evolutiva, Estacidn Bioldgica de Dofiana, CSIC., Sevilla, Spain,

3Centro de Investigacion en Biodiversidad y Cambio Global (CIBC-UAM), Universidad

Auténoma de Madrid., Madrid, Spain.

7D_SS16_Unravelling biological invasions in freshwaters: challenges and knowledge gaps in a
hyper-connected world, June 22, 2023, 10:30 AM - 12:00 PM

Biography:

Graduated in Biology in 2022 by the Universidad Auténoma de Madrid and laboratory
technician in pathological anatomy in 2016 by the Hopital Puerta de Hierro. Hired as a
research support technician since september 2021 in the project ClimaRiskinPond, where |
have done work related to aquatic ecology, in the field and in the laboratory by sampling
ponds, macroinvertebrate recognition, analysis of physicochemical characteristics and
chlorophyll.

Mediterranean temporary ponds are priority habitats for conservation under the EU
Habitats Directive. However, these ponds are under important threats such as biological
invasions. In the Doflana pond network, which includes more than 3000 of temporary
ponds, the aquatic alien species Trichochorixa verticalis, Stenopelmus rufinasus, Physella
acuta, Procambarus clarkii and Gambusia holbrooki have been detected. We aimed 1) if
these alien species have impacted the taxonomical and functional diversity of the
macroinvertebrate assemblages of the Dofiana temporary ponds; and 2) how these species
persistence have changed in the last 14 years. To do that, we analysed the
macroinvertebrate assemblages of 88 ponds sampled in spring of 2007, constructing a
database of taxonomical and functional traits. G. holbrooki had significant impact at
taxonomical and functional level, P. clarkii and S. rufinasus only at taxonomical level, P.
acuta only at functional level and T. verticalis had no significant effect. Moreover, the same
ponds were sampled in spring of 2021, which was particularly dry, in order to evaluate the
persistence of these species. Despite we detected lower connectivity of the pond network in
2021, the alien species appeared in a similar proportion in the two study years (40 % of
ponds), being only G. holbrooki severely reduced in 2021 (5% of ponds). The persistence of
most alien species in a protected area such as Dofana is alarming. However, the drastic
reduction of G. Holbrooki occurrence suggests that dry periods with low connectivity may
have straight implications on eradication of alien species.
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Are we ready to implement the river connectivity targets under the
new EU Nature Restoration Law?

Miss Mayra Darre?!, Petros Constantinides!, Sami Domisch?, Virgilio Hermoso3, Michael

@rsted?!, Simone Daniela Langhans*

!Department of Chemistry and Bioscience, Aalborg University, Aalborg, Denmark, ?Leibniz-

Institute of Freshwater Ecology and Inland Fisheries, Berlin, Germany, 3Departamento de

Biologia Vegetal y Ecologia, Universidad de Sevilla, Sevilla, Spain, *Norwegian Institute for

Water Research (NIVA), Oslo, Norway

9C_SS13_River connectivity: processes, methods and case-studies, June 23, 2023, 10:15 AM -
12:00 PM

Biography:

Mayra E. Darre has been working on conserving natural resources for almost 7 years. She is
now a Ph.D. candidate at Aalborg University working on river connectivity, ecosystem services,
and optimization. With a bachelor's from Argentina and an Erasmus Mundus Master from
Ugent and Aarhus University;, Mayra is passionate about traveling, learning, and being in
contact with nature.

As a critical element of the EU Biodiversity Strategy 2030, the new Nature Restoration Law
calls for recovering at least 25,000 km of “free-flowing rivers” among other restoration
goals. The new legislation emphasizes that protection alone would not be sufficient to stop
multiple environmental impacts such as biodiversity loss and water quality. To restore the
natural longitudinal and lateral connectivity of rivers and floodplains by 2030, Member
States must develop a prioritized list of obsolete barriers and other pressures that need to
be removed. The question is: do we have the data, methods, and tools ready to implement
the river connectivity targets the new Nature Restoration Law asked for? Based on a
structured literature review, we identified issues at the pan-European and regional levels
that need to be addressed before river connectivity targets can be implemented. We found
a lack of information on the spatial distribution of small and medium barriers, as well as on
barrier occurrence in small streams, knowledge gaps related to opportunity cost, and
limited information on different species and the inclusion of future climate change
scenarios. Together, these gaps constrain our capacity to achieve the goals presented in the
EU strategy. The quality of the data available, especially regarding the number and
characteristics of obstacles, is crucial for predicting and optimizing the benefits and costs of
barrier removal. Addressing these gaps and discrepancies in technology and knowledge
between member states will be critical to implement this new legislation in a way that leads
to satisfactory outcomes.
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Artificial substrata to assess ecological and ecotoxicological
responses in river biofilms: use and recommendations.

Javier Ortiz-Rivero'?, Anna Freixa'?, Sergi Sabater3
1Catalan Institute for Water Research (ICRA-CERCA), Girona, Carrer Emili Grahit 101, 17003
Girona, Spain, , , 2University of Girona, Catalonia, Spain, , , 3Institute of Aquatic Ecology,
University of Girona, Campus de Montilivi, 17071 Girona, Catalonia, Spain, ,

Poster Session 1, June 20, 2023, 1:15 PM - 2:15 PM

Biography:

My name is Javier, | studied biology and | am a PhD student at Catalan Institute for Water
Research (ICRA). My research focuses on the impact of multiple stressors that affect microbial
communities of river biofilms (mainly algae and bacteria). Specifically, | study the effect of
multiple stressors of different nature (i.e., pesticides, nutrients, hydric stress, temperature
increase...), intensity, frequency and temporal occurrence at both a structural (diversity and
composition) and functional level (primary production, respiration, mineralization of organic
matter...) on the response of biofilm communities.

River biofilms are biological consortia of autotrophs and heterotrophs colonizing most solid
surfaces in rivers. Biofilm composition and biomass differ according to the environmental
conditions, having different characteristics between systems and even between river
habitats. Artificial substrata (AS) are an alternative for in situ or laboratory experiments to
handle the natural variability of biofilms. However, specific research goals may require
decisions on colonization time or type of substrata. Substrata properties (i.e., texture,
roughness, hydrophobicity) and the colonization period and site are selective factors of
biofilm characteristics. Here we describe the uses of artificial substrata in the assessment of
ecological and ecotoxicological responses and propose a decision tree for the best use of
artificial substrata in river biofilm studies. We propose departing from the purpose of the
study to define the necessity of obtaining a realistic biofilm community, from which it may
be defined the colonization time, the colonization site, and the type of artificial substratum.
Having a simple or mature biofilm community should guide our decisions on the
colonization time and type of substrata to be selected for the best use of AS in biofilm
studies. Tests involving contaminants should avoid adsorbing materials while those
ecologically oriented may use any AS mimicking those substrata occurring in the streambed.
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Assessing ecological status of selected Scottish freshwater lochs
using phytoplankton

Dr Jan Krokowski!, Ms Elisabeth Mullen?, Dr Cathy Bennett!
ISEPA, Glasgow, United Kingdom
1E_RS10_Biomonitoring, June 19, 2023, 10:30 AM - 12:00 PM

Biography:

Jan Krokowski is a Senior Specialist Scientist working for the Scottish Environment Protection
Agency working on monitoring algae in freshwaters - benthic diatoms, phytoplankton, and
issues surrounding cyanobacteria.

Phytoplankton have been used as a biological quality element to assess ecological status of
freshwater lochs in Scotland according to the Water Framework Directive since the mid
2010s. The taxonomic composition metric, with abundance of phytoplankton as chlorophyll
a shows a relationship to eutrophication pressure and other environmental variables. Data
so far has highlighted information on primary impacts of eutrophication and also provided
insights into potential secondary impacts, as well as potential effects of climate change. The
majority of freshwater lochs highlight 'High' ecological status, as shown by the UK
phytoplankton metric, PLUTO (Phytoplankton classification with uncertainty tool). A
number of lochs are dominated by cyanobacteria with ecological status lower than 'Good’,
with some lochs showing high biomass of other algal phyla not necessarily highlighting
anthropogenic nutrient pressure. Predicted effects of climate change highlight increasing
nutrient pressure and increasing frequency and biomass of cyanobacteria.
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Assessing Ecosystem Services Supply in Mekong Delta: Integrating
Biophysical Models, Social Values, and Geospatial Analysis

Dr Tarun Bisht?!, Prof Andy Large!, Ms. Oanh Truong Thi Kim?, Prof Thuy Tuong Vu?, Dr
Phong Nguyen Thanh?, Mr Vu Nguyen*
Newcastle University, Newcastle upon Tyne, United Kingdom, 2Curtin University, Malaysia, ,
, 3IUCN, , Vietnam, *HCMC Space Technology Application Center (STAC), Ho Chi Minh City,
Vietham

Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:

A PDRA at the Living Deltas Research Hub, studying the Ganga-Brahmaputra-Meghna (India-
Bangladesh), Mekong, and Red River (Vietnam) deltas. Research involves analyzing ecosystem
services by ground-truthing remotely sensed data and engaging with delta communities and
policy makers through participatory-GIS. | help produce land-use classifications and develop a
Living Delta Index to aid decision making on delta health. As a river scientist, | am passionate
about exploring river channel morphology, dynamics, ecosystem functioning, and services. |
earned my Ph.D. from the joint doctorate program under the Erasmus Mundus SMART
Program from Free University Berlin, Germany, and the University of Trento, Italy.

The coastal provinces of the Mekong delta face multiple pressures, including land
conversion, subsidence, saline intrusion, and freshwater scarcity, that can affect local
livelihoods and ecosystem services (ES). Understanding the supply of ES requires considering
the complex interactions between nature and humans, which cannot be fully grasped by a
simple biophysical understanding. Therefore, we use an integrated approach that combines
biophysical and socio-ecological values to comprehensively understand the spatial
characteristics of ES supply. To this end, we conducted a study in Ben Tre, a province in the
Mekong delta, Vietnam. Our goal was to identify biophysical and socio-ecological hotspots
and coldspots for supply of 9 ES, that are relevant to this coastal landscape. We used
secondary data and biophysical models to obtain the spatial distribution characteristics ES
supply indicators. For the same ES, we also conducted face-to-face surveys to gather
information on perceived ES supply, importance, and vulnerability by different users. By
comparing the results from both biophysical and socio-ecological data, we can identify
overlaps and mismatches in hotspots and coldspots of ES supply. We also examine the
interaction between synergistic and antagonistic ES using importance and vulnerability
scores. This study aims to provide insights into sustainable management practices for
natural resources and land use common in Ben Tre and other similar coastal provinces of
the Mekong delta, which heavily rely on these resources as these remain predominantly
rural.
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Assessing freshwater restoration options on a pan-European
perspective to support the targets of the EU nature legislation

Dr Florian Borgwardt!, Goncalo Duarte?, Paulo Branco?, Tamara Leite?, Angeliki Peponi?,
Teresa Ferreira?, Sebastian Birk?, Jochem Kail?, Annette Baattrup-Pedersen*, Andrea Funk?!
lUniversity of Natural Resources and Life Sciences, Vienna, Vienna, Austria, 2Forest Research
Centre, Associate Laboratory Terra, School Of Agriculture, University Of Lisbon, Lisbon,
Portugal, 3Faculty of Biology, Aquatic Ecology, University of Duisburg-Essen , Essen,
Germany, “Department of Bioscience, Aarhus University , Aarhus, Denmark

1B_RS11 Restoration and conservation (incl. nature-based solutions), June 19, 2023, 10:30

AM - 12:00 PM

Biography:

DI Dr. Florian Borgwardt is an expert in freshwater ecology with a focus on riverine landscapes
and the environmental processes shaping the biological communities therein. His work
addresses human impacts as well as climate change effects on aquatic biodiversity to inform
management and to develop robust restoration and conservation strategies to halt
biodiversity loss. Florian is experienced in using GIS systems and various statistical methods
(e.qg. multivariate techniques, species distribution modelling) to analyse the drivers and
pressures on aquatic ecosystems. He has been involved in several national and international
projects also serving as principal investigator and task leader.

Europe’s freshwater ecosystems are largely degraded and their biodiversity is threatened in
manifold ways, e.g., by pollution, habitat degradation, climate change. The EU nature
legislation relevant to freshwater ecosystems, i.e., especially the Water Framework
Directive and the Habitats Directive, set ambitious targets that are still largely failed.
Although restoration measures are taken, current restoration practice is too often small-
scale and piecemeal, and thus insufficient to substantially respond to the ecological crisis.
Here we perform a Europe-wide screening on the landscape scale, which areas are suitable
for different types of restoration measures to develop a pan-European framework for
restoration options. Based on a spatial explicit framework, the so-called river restoration
units, relevant stressors (such as dams, nitrogen input, hydromorphological changes) are
identified that are relevant for not meeting EU legally binding nature targets. Then the
stressors are linked in a Bayesian Belief Networks analyses to restoration needs as well as
ecosystem services within the river restoration units. Subsequently, the restoration effects
are mapped by the river restoration units across Europe to identify areas that are best
suited for different types of restoration measures. Thus, landscapes with high potential and
priority for transformative restoration are identified. The outcomes show how ecosystem
restoration through nature-based solutions can help to support the needed transformative
change in Europe.
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Assessing spatial and temporal patterns of carbon greenhouse gas
fluxes in Mediterranean wetlands

Dr Carlos Rocheral, Mr Antonio Picazo!, Mr Daniel Morant!, Mr Javier Miralles-Lorenzo?,

Mr Ernesto Aguirre, Mr David Miguélez?, Ms Sonia Monferrer?, Mr Javier Ruiz?, Mr Antonio

Guillem?, Ms Vanessa Sanchez-Ortega?, Mr Antonio Camacho!

Cavanilles Institute for Biodiversity and Evolutionary Biology, University of Valencia,

Paterna, Valencia , Spain, 2Fundacién Global Nature, Las Rozas, Madrid (Spain), Spain

9D_RS02_Biogeochemical processes and greenhouse gas emissions in inland waters, June 23,
2023, 10:15 AM - 12:00 PM

Biography:

Carlos Rochera holds a PhD in Biology. He is a research member of the group of Limnology of
the Cavanilles Institute of Biodiversity and Evolutionary Biology (University of Valencia). He is
accomplising investigations on the functional aspects of microbial populations from polar and
temperate regions, as well as the sensitivity and vulnerability of ecological processes in
aquatic ecosystems to climate change.

The hydrological patterns of Mediterranean wetlands are variable and fluxes of greenhouse
gases (GHGs) may vary accordingly. This poses the question of identifying appropriate
methodologies and compartments to assess these fluxes. CO2 and CH4 fluxes were
measured at different phases of the hydroperiod in representative Mediterranean wetlands
and shallow lakes from the Iberian Peninsula. The survey comprised both coastal and inland
sites, either saline or freshwater. Comparison among sites showed organic matter content in
sediments as a main factor explaining GHGs production. Concomitantly, temperature and
salinity showed an opposite effect, particularly for CH4, being this direct or inverse
respectively. Strong differences were observed along the flooding gradients within
wetlands, with a higher carbon outflow in shallower zones compared to the deepest ones,
still CH4 emissions were usually highest at the intermediate depths, which are frequently
flooded but still very shallow. We complementary performed ex-situ medium-term and in-
situ short-term incubations using sediment cores and closed chambers, respectively.
Because the longer incubation time, sediment cores integrated better the CH4 diffusion and
ebullition processes, although the closed chambers also allowed to monitor them. These
findings highlight the key role of hydrological dynamics explaining GHG fluxes and can serve
to inform monitoring design for estimating carbon budgets, focusing on the ways that it can
be either underestimated or overestimated. This work is supported by projects CLIMAWET-
CONS (PID2019-104742RB-100), funded by Agencia Estatal de Investigacion and the
Ministerio de Ciencia e Innovacién (Gobierno de Espafia), and Wetlands4Climate (LIFE19
CCM/ES/001235), funded by the EU-LIFE programme.
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Assessing the Impacts of Salinization of Freshwater Lakes using Field
Survey & Synchronised Gradient Design Mesocosm Experiment

Prof. Meryem Beklioglu*
IMiddle East Technical University, Limnology Laboratory & EKOSAM, Ankara, Turkiye,
2Middle East Technical University, Limnology Laboratory, Ankara, Tirkiye, 3Middle East
Technical University, Institute of Marine Sciences,, Mersin, Tiirkiye, *Middle East Technical
University, Limnology Laboratory, Ankara, Turkiye, °Middle East Technical University,
Limnology Laboratory, Ankara, Turkey, ®Middle East Technical University, Limnology
Laboratory, Ankara, Turkiye, ‘Middle East Technical University, Institute of Marine Sciences,,
Mersin , Turkiye, 8Middle East Technical University, Limnology Laboratory, Ankara, Turkiye,
SMiddle East Technical University, Institute of Marine Sciences,, Mersin, Turkiye, 1°Middle
East Technical University, Department of Civil Engineering, Ankara, Turkiye, 1'Middle East
Technical University, Centre for Biotechnology , Ankara, Turkiye, *?Middle East Technical
University, Limnology Laboratory, Ankara, Turkiye, 3Middle East Technical University, Dept
of Civil Engineering, Ankara, Turkiye, 1*1Middle East Technical University, Biological
Sciences, Limnology lab , Aarhus University, Department of Ecoscience and Arctic Research
Centre, Silkeborg, Denmark,, Ankara, Tilrkiye

8F SS10_Freshwater salinization: causes, consequences and management, June 22, 2023,

3:45 PM - 5:30 PM

Biography:

Professor Meryem BeklioGlu is an export on shallow lakes' ecosystem structure and functions
and how they are affected by global changes. The impact of hydrological changes, global
warming and land use change and lately salinization are among her interest using mesocosms
experiment, field surveys, monitoring as well as modeling. In her research, the focus on all
trophic interaction and vertical community structures including microbial loop (bacteria, HNF,
ciliate), phytoplankton, zooplankton, aquatic plants and fish biomass and diversity of these
various groups.

The widespread salinization of freshwater ecosystems poses a major threat to ecosystem structure, function
and services that they provide. Central Anatolian Tiirkiye, located from Mediterranean to semiarid and arid
climatic conditions is coupled with excessive water use for irrigation of water-thirsty crops, which leads to a
substantial reduction of the surface and groundwater levels, a decrease of surface area of lakes, followed by
an increase in salinisation, and even complete loss of several lakes. To understand the effects of salinization on
shallow lakes, we performed synchronized long-term gradient design mesocosm experiments between
September 2021 to May 2022 with 16 different salinities (0-50 g/L), in two places with different climate
conditions in Tirkiye (Ankara, mean temperature: 12.6°C; and Mersin, mean temperature: 20.1°C). The
experiments were divided into three periods: increasing (30 days), stable (six months), and decreasing (40
days) salinity. In both places, the concentrations of nutrients, especially phosphorus, chlorophyll-a, turbidity
and suspended solids increased, which was more pronounced after 20 g/l of salinity. Overall, the increase was
much higher in the warmer Mersin mesocosms. Increasing salinity led to a linear decrease in water clarity in
Ankara while it did not cause a change in Mersin mesocosms during the increasing salinity period. At stable
levels, intermediate salinities showed higher water transparency in both places. Increased salinity shifted
phytoplankton community to Cyanobacteria and diatoms dominated state. Zooplankton richness and density
decreased largely with increasing salinity. Changes in ecosystem and community structure through increasing
salinity will be discussed thoroughly
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Assessing the role of wetland restoration for climate change
mitigation in Europe in the RESTORE4Cs project — State of the art
based on a literature review

Benjamin Misteli!, Daniel Morant?, Antonio Camacho?, Danja Abdul Malak3, Antonio
Sanchéz?, Jodo Pedro Coelho?, Camille Minaudo®, Biel Obrador®, Daniel von Schiller®, Anis
Guelmami’, Katrin Attermeyer’*
WasserCluster Lunz — Biologische Station, Lunz am See, Austria, 2University of Valencia,
Cavanilles Institute of Biodiversity and Evolutionary Biology , Paterna, Spain, 3European
Topic Centre on Spatial Analysis and Synthesis (ETC-UMA), Malaga, Spain, *University of
Vienna, Department of Functional and Evolutionary Ecology, Vienna, Spain, *University of
Aveiro, Department of Biology, ECOMARE-Laboratory for Innovation and Sustainability of
Marine Biological Resources, CESAM-Centre for Environmental and Marine Studies, Gafanha
da Nazaré, Portugal, ®University of Barcelona, Department of Evolutionary Biology, Ecology
and Environmental Sciences, Barcelona, Spain, “Tour du Valat, Arles, France

Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:

PostDoc in the RESTORE4Cs project modelling Restoration of Wetlands for Carbon Pathways,
Climate Change Mitigation and Adaptation, Ecosystem Services, and Biodiversity, Co-benefits.
Former University of Rennes (PhD) and ETH Ziirich (MSc).

Wetlands are valuable ecosystems providing many ecosystem services. Among others, they
provide a high potential for carbon storage, as anaerobic conditions reduce the
decomposition of organic matter, resulting in high carbon stocks. Wetlands worldwide are
expected to store 20-30% of the estimated global soil carbon while only covering 5-8% of
the world's land surface. Healthy wetlands are, therefore, an excellent carbon sink, tackling
ongoing climate change, and supporting the EU’s goal of achieving climate neutrality by
2050. Furthermore, healthy wetlands ensure improving the status of critical biodiversity
linked to these ecosystems, being a co-benefit that wetlands provide that would contribute
to the EU Biodiversity Strategy for 2030 and to the EU proposed Law on ecosystem
restoration. In the framework of the RESTORE4Cs project (Modelling RESTORation of
wEtlands for Carbon pathways, Climate Change mitigation and adaptation, ecosystem
services, and biodiversity, Co-benefits), we are working with partners across Europe to study
the role of European wetlands in the carbon cycle and to assess the impacts of different
ecosystem alterations and restoration measures in terms of climate change mitigation. With
our poster, we want to introduce the RESTORE4Cs project, including our aims and partners.
We also present the results of a literature review about wetlands' carbon sequestration
capacity unveiling main gaps in our understanding of the carbon sequestration capacity of
wetlands and their potential enhancement through restoration actions. The results from the
RESTOREA4Cs project and the literature review will thus support research, wetland
management, and policy, identifying prioritization of sites for wetland restoration.
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Assessing zooplankton foraging depths using Bayesian fatty acid-
specific stable isotope mixing model

Samuel-Karl Kimmer?, Matthias Pilecky'?, Katharina Winter!, Radka Ptacnikova?, Len
Wassenaar?, Patrick Fink3, Martin Kainz'?
WasserCluster Lunz - Biologische Station GmbH, Lunz/See, Austria, 2Donau-Universitat
Krems, Krems, Austria, 3Helmholtz Centre for Environmental Research — UFZ, Department
Aquatic Ecosystem Analysis and Management, Magdeburg, Germany

Poster Session 1, June 20, 2023, 1:15 PM - 2:15 PM

Biography:
Samuel Kimmer is technical assistant at the WasserCluster Lunz and specialized in laboratory
analysis of fatty acids from various environmental and biological samples.

Aguatic consumers require dietary energy and essential dietary micronutrients, which they
cannot synthesize de novo, to survive, grow and reproduce. Fatty acids (FA) supply both,
dietary energy along food chains and essential omega-3 and omega-6 polyunsaturated FA
(PUFA) for various physiological processes of consumers. Tracing PUFA sources is thus
important for understanding which diet conveys required nutrients to consumers. We used
compound-specific stable hydrogen and carbon isotope analysis (CSIA) to investigate the
trophic transfer of linoleic acid (LIN, 18:2n-6) and alpha-linoleic acid (ALA, 18:3n-3) in a
controlled laboratory study. This analytical approach was applied to assess specific feeding
depths of Bosmina, Daphnia, cyclopoid and calanoid copepods in Lake Lunz during a 6-
weeks summer field study. The isotope fractionation coefficients were larger for BI2H (ALA: -
12.4 + 3.8 %0 and LIN: -22.2 + 5.8 %o) than for @13C (ALA: -0.05 %o + 1.32 and LIN: -1.55 %o *
1.2). The CSIA values of epi-, meta- and hypolimnetic seston were clearly different at any
sampling time, in contrast to bulk stable isotope values, which could not be used to
distinguish between diet sources. Based on our models, Daphnia were mainly retaining
epilimnetic diet sources, while calanoid copeponds were mainly feeding on hypolimnetic
resources. Dual-isotope CSIA of FA are a promising tool to provide long-term information on
specific feeding habitats of aquatic ecosystems and appear to be robust to time-dependent
environmental fluctuations.
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Assessment of “Carbopeaking” in a hydropeaking-impacted river in
the Italian Alpine area

Dr Maria Cristina Bruno?, Dr Giulio Dolcetti?, Dr Stefano Larsen?, Dr. Elisa Calamita®, Prof
Sebastiano Piccolroaz?, Prof Guido Zolezzi!, Prof Annunziato Siviglia*
'Fondazione E. Mach - Reseach and Innovation Center, San Michele all'Adige, Italy

Poster Session 1, June 20, 2023, 1:15 PM - 2:15 PM

Biography:

Dr. Bruno is an aquatic ecologist with a particular interest in animal biodiversity and
ecosystem processes. In the last 15 years, she has been concentrating her activity on alpine
and mountain streams and rivers, analysing the ecological effects of hydromorphological,
physico-chemical and environmental alterations, due to anthropic uses and climate change. In
her activity, she applies an experimental ecohydrological approaches to field and mesocosms
studies, and to habitat suitability simulations to study the biotic component of stream
ecosystems, integrating also biomolecular approaches to the assessment of biodiversity.

Hydropeaking (i.e., rapid and frequent artificial flow fluctuations caused by reservoir-
operated hydropower production) is a much-investigated river stressor, and has been
associated, among others, to sudden changes in temperature (“thermopeaking”),
underwater soundscape (“soundpeaking”), total dissolved gas saturation (“saturopeaking”).
We have recently started investigating the “carbopeaking”, i.e., variations of greenhouse gas
(mainly CO2) concentrations and evasion fluxes through the water-air interface associated
with hydropeaks. Here we report on the methodology and preliminary results from a field-
measurement campaign conducted in a single-thread Alpine river (River Noce, Italy) during
multiple hydropeaking events. The analysis of water samples collected in the upstream
reservoir showed CO2 oversaturation in the hypolimnion, around the depth of the
hydropower intake system. In the Noce reach upstream of the hydropower plant outlet (i.e.,
in a residual flow stretch), the CO2 concentrations displayed diel fluctuations around the
atmospheric equilibrium concentration, likely driven by diurnal primary production.
Conversely, water released at the hydropower outlet during hydropeaking were consistently
oversaturated in CO2 relative to the atmosphere, in agreement with the concentrations in
the reservoir’s hypolimnetic water. As a result, hydropeaking events were associated with
an alteration of the sub-daily patterns of CO2 concentration downstream of the hydropower
outlet which, combined with higher gas exchange velocities occurring during higher flow
rates, can cause periods of enhanced CO2 emissions. The results highlight the potential
impact of hydropeaking on greenhouse gas emissions, demonstrating the need to account
for sub-daily variations of flow and gas concentration to accurately quantify carbon balances
in rivers impacted by hydropower.

S E F S ] 3 13th Symposium for European Freshwater Sciences | 18 - 23 June 2023
Abstract Book

| 73



Back to the future: modelling the historical distribution of
diadromous fish for better understanding the current impact of
anthropogenic disturbances.

Dr Laura Plichard?, Karl Kreutzenberger?, Nicolas Hette-Tronquart®, Jérdme Belliard*
'INRAE, UR HYCAR, HEF, Antony, France, 20OFB, DG DSUED / DRAS, Service Eau et Milieux
Aquatiques (SEMA) / P6le R&D pour la Gestion des Migrateurs Amphihalins dans leur
Environnement (MIAME : OFB — INRAE — Institut Agro — UPPA), Rennes, France, 30FB, DG
DRAS, Service Anthropisation et Fonctionnement des Ecosystémes Terrestres (SAFET),
Vincennes, France

4D_RS04_Addressing freshwater biodiversity decline, June 20, 2023, 10:30 AM - 12:00 PM

Biography:

PhD in ecological modelling since 2019, specialized in habitat selection and preference models
of freshwater fish, | focus my postdoctoral research on past Species Distribution Modelling of
diadromous fish and beavers. My main research interest aims to better understand the
anthropogenic influences on species — habitat relationships at different spatial and temporal
scales.

Diadromous fish remains threatened by human activities despite numerous restoration
actions conducted these recent decades to mitigate their decline in rivers. Among the major
factors influencing this decline, the increase of flow barriers limited their access to crucial
habitats as spawning grounds for anadromous fish. Using a historical database built with
2586 occurrences of 12 species recorded in historical documents throughout France from
1790 to 1981, we aimed to evaluate the influence of river management and development
projects over time, as dam or weir constructions, on diadromous fish distributions.
Following an ensemble forecasting approach combining Random Forest, Generalized Linear
Mixed Models (random effects on decades and watershed) and Artificial Neural Networks,
based on seven environmental predictors (i.e., mean annual temperature, river slope,
distance from the sea, coastline, watershed surface, aquifer type and soil permeability), we
modelled diadromous past distributions in France by decades from 1870 to 1981. Model
predictions were then projected regarding the evolution by decades of flow barrier variables
(i.e., number of downstream flow barriers, cumulative heights of downstream barriers,
maximum heights of downstream barriers) and anthrome variable (i.e., anthropogenic
biomes: a combination of human population density and land use) to assess how changes in
development and anthropogenic pressures may have affected species distributions.
Combined with restoration program scenarii defined by stakeholders, the application of this
work aims to help identifying which projects could support diadromous fish migrations in
French rivers up to their original distributions.
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Bacteria dominate finest particles along the particulate organic
matter continuum in streams

Leonie Haferkemper!?, Gertraud Steniczka!, Samuel-Karl Kimmer?!, Martin J. Kainz'?, Dr

Katrin Attermeyer'?

Wassercluster Lunz - Biological Station, Lunz am See, Austria, 2University of Vienna, Vienna,

Austria, 3Danube University Krems, Krems, Austria

9D_RS02_Biogeochemical processes and greenhouse gas emissions in inland waters, June 23,
2023, 10:15 AM - 12:00 PM

Biography:

I am a freshwater biogeochemist and microbial ecologist. | have received my PhD in Germany,
studying microbial carbon turnover in shallow lakes. As a postdoc, | studied greenhouse gas
emissions from ponds and investigated particulate carbon in boreal freshwater ecosystems in
Sweden. Currently, | am a senior scientist at the WasserCluster Lunz and University of Vienna
in Austria where | unravel the mysteries of the smallest organisms involved in the turnover of
carbon in freshwaters from source to sea.

The majority of particulate organic matter (POM) transported through river networks is <1
mm in diameter and represents approximately 40% of its total mass flux. However, fluvial
research to date has mostly focused on the processing of leaf litter and dissolved organic
matter whereas processing of suspended fine POM is poorly understood in river networks.
Therefore, we conducted field samplings to examine biochemical composition and microbial
decomposition among different size classes along the fine POM size continuum and
between mountainous and agricultural streams. We collected water samples from five
streams dominated by agricultural land use and five streams dominated by mountainous
areas, and separated the fine particles into five size classes (500-100, 100-50, 50-15, 15-2.7,
and 2.7-0.7 pum). In each size class, we measured bacterial production, C:N ratios, and fatty
acid composition of the collected particles. Our results show that particles <15 um have
highest bacterial production rates whereas particles between 15 to 500 um had ~3000 times
lower rates per volume. In addition, bacterial production rates on fine particles from
agricultural streams showed higher activities compared to mountainous streams in all size
classes. The fatty acid (FA) composition did not differ between mountainous and agricultural
streams but among the size classes. Particles <15 um were colonized by bacterial FA
whereas larger particles mostly contained algal FA. Hence, fine particles <15 um are hot
spots of carbon turnover in streams and understanding their turnover and drivers is
necessary to better understand the fluvial carbon cycle.
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Benefits and limits of geomorphic complexity for instream vegetation
processes across a gradient of altered catchment hydrology

Mr Scott McKendrick?, Mr Matthew Burns?!, Moss Imberger?, Mr Joe Greet!
tUniversity of Melbourne, Melbourne, Australia
1B_RS11 Restoration and conservation (incl. nature-based solutions), June 19, 2023, 10:30
AM - 12:00 PM

Biography:

I am a PhD candidate and research assistant at The University of Melbourne in Australia. My
research focuses on the processes and drivers of instream vegetation in lotic ecosystems, in
particular, the interactions between geomorphic complexity, hydrology, extant instream
vegetation and the instream propagule bank. | am particularly interested in the ecosystem
engineering role of instream plants and the potential for this function to aid in stream
restoration. I'm also interested in riparian plant processes and ecology more generally. | have
worked on many projects related to freshwater ecosystems and their surroundings including a
multi-year propagule bank trial.

Restoration of degraded streams by enhancing geomorphic complexity has not always
improved stream biota with catchment scale hydrology often more influential. These
outcomes for instream vegetation, however, remain less understood. Using field and
nursery-based investigations, we asked: How does instream vegetation respond to (1)
geomorphic complexity; (2) different flow regime components; and (3) what is the
relationship between geomorphic complexity and flow in driving instream vegetation
responses? We surveyed instream vegetation and geomorphology along 23 lowland stream
reaches. We tested for associations between six geomorphic complexity, and five flow
metrics, and instream vegetation responses. Furthermore, we sampled sediment from
different stream locations related to propagule retentiveness across five streams and
conducted an emergence trial to determine propagule abundance and species richness.
Simplified channels were negatively associated with amphibious vegetation and propagule
abundance. More variation in depth and width was positively associated with aquatic
vegetation, however, few aquatic plant propagules were detected. Flow flashiness was a key
predictor of the vegetation and negatively associated with both amphibious and aquatic
species, but only when sites were more geomorphically complex. Propagule abundance was
highest within extant instream vegetation patches. We identified channel complexity and
flow flashiness as key geomorphic and flow drivers of instream vegetation. More complexity
resulted in better vegetation responses likely, in part, due to increased propagule retention.
Importantly, however, our results suggest that instream vegetation benefits from improving
geomorphic complexity are likely to be limited without also addressing catchment scale
hydrology.
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Best practice in Citizen Science - Learnings from the Evenlode
Catchment Partnership.

Dr Heather Moorhouse?, Ann Berkeley, Caroline Pilat, Prof Steven Loiselle, Vaughan Lewis
'Earthwatch Europe, Oxford, United Kingdom
1G_SS02_Monitoring, managing and protecting/restoring freshwaters — the role and power
of citizen science, June 19, 2023, 10:30 AM - 12:00 PM

Biography:

Dr Heather Moorhouse is a researcher in water quality, citizen science and using biological
indicators to reconstruct environmental change. Her work on Earthwatch Europe's
FreshWater Watch programme is involved with bringing together citizen science and
stakeholders of water management, advising on best practice in monitoring strategies,
engagement and developing data frameworks. Currently focussed on UK freshwaters, Heather
has also worked on tropical deltas and lakes.

The Evenlode Catchment Partnership water quality subgroup aims to work with water
companies, environmental regulators and local communities to improve the water quality
status of the River Evenlode and its tributaries. It is currently in poor status with much focus
on the 19 Sewage Treatment Works (STWs) that operate in this rural catchment. Citizen
science water quality monitoring in the catchment has doubled each year from 2020, with
nearly five times as many nitrate and phosphate measurements collected from surface
waters in 2022 compared to the Environment Agency. This data coupled with automated
sensors deployed upstream and downstream of 2 STWs in the catchment is showing the
significant influence of point sources in this catchment, and the role of more diffuse
wastewater and agricultural inputs. Despite this there exists multiple challenges of
partnership working including the lack of a clear regulatory framework for incorporating and
validating citizen science data. Citizen scientists want to see results for their efforts and
regular engagement through knowledge-exchange events points to their concern of inaction
by polluters and regulators. In this presentation, we will share lessons learnt from citizen
science water quality monitoring in partnership working, and outline next steps to ensure
citizen science remains a valuable asset to water quality management.
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Big Windermere Survey: Investigating water and bacterial quality in
England’s largest lake

Dr Louise Lavictoire!, Dr Ben Surridge?, Trine Bregstein', Ms Trine Bregstein?
'Freshwater Biological Association, Ambleside, Cumbria, United Kingdom, 2Lancaster
University, Lancaster, United Kingdom
1G_SS02_Monitoring, managing and protecting/restoring freshwaters — the role and power
of citizen science, June 19, 2023, 10:30 AM - 12:00 PM

Biography:
See other bio

Set within the UNESCO Lake District World Heritage Site, Windermere is England’s largest
lake and is one of the most visited tourist destinations in the country. Home to vulnerable
species such as the Arctic charr, Windermere is ecologically important but is under pressure
from high tourist numbers, and is an increasingly popular venue for water sports such as
wild swimming, kayaking and sailing. Like many other water bodies set within developed
landscapes, Windermere is facing challenges caused by pressures such as nutrient
enrichment, invasive non-native species, habitat loss/modification and climate change.
Whilst long-term, continuous water quality data are available for mainly offshore sites on
Windermere, these data don’t tell us much about shoreline areas where most people
interact with the lake.

In 2022, a partnership between the Freshwater Biological Association and Lancaster
University set out to collect data on key water quality and bacterial parameters, harnessing
the power of citizen scientists. The project has so far engaged and trained more than 250
individuals to collect water samples quarterly (once each season) at specific times to better
understand spatial and temporal variation of these parameters. These data are contributing
to the scientific understanding of water quality in Windermere and supporting the
development of future initiatives to improve the condition of the lake. Here we report key
findings after one year of data collection, and highlight the importance of this project in
better understanding the multiple pressures facing this iconic lake.
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Biodiversity conservation and fish production in ponds: a
contradiction?

Mr Léo Girard?, Dr Joél Robin?, Dr Soraya Rouifed!, Mr Mathieu Guerin?, Prof Alexander
Wezel!, Dr Pieter Lemmens?
YIsara, Agroecology and Environment Unit, University of Lyon, Lyon, France, *Laboratory of
Agquatic Ecology, Evolution and Conservation, KU Leuven, Leuven, Belgium
1D_SS06_Ponds as integral part of aquatic and terrestrial landscapes, June 19, 2023, 10:30
AM - 12:00 PM

Biography:

I am a PhD student in agroecology at Isara, in the Agroecology and Environment unit. | also
have an engineering background in agronomy. | work on fishponds in the framework of the
European project Ponderful. My research focuses on the links between fish farming
management practices and the maintenance of biodiversity and ecosystem services provided
by these environments, but also on the challenges of climate change.

The Dombes region is an important French “pondscape”, and a major landscape with
extensive fish farming ponds in Western Europe. These ponds are originally man-made,
established by monastic communities in the Middle Ages, and used to extensive fish
production for centuries. Although this anthropogenic origin, they are also highly recognised
for their strong contribution to regional biodiversity. A profound understanding of how
management affect biodiversity patterns is crucial for effective long-term conservation. We
have analysed the effects of fish farming management practices on the species richness and
cover of aquatic plants. We focussed on two practices: drying out ponds during a complete
year after four years of fish production, and fish stocking with different densities. We used
data collected in Dombes fishponds over the last 15 years. We monitored physico-chemical
parameters of water and sediments, and abundance and richness of algae and aquatic
plants. We also collected information on fish stocking levels and time since the last drying
out. Our results show that the dry out year allowed a recolonization of aquatic plants during
the first year with water, with levels of diversity and cover at their highest while the
phytoplankton concentration is at its minimum. They are decreasing during the following
wet years, in parallel with an increase in algae. Intermediate fish density levels also allowed
the maintenance of numerous aquatic plant species, not found in more intensive systems.
These two historical practices probably create intermediate levels of disturbances that
contribute to maintain stable ecosystems, fish productivity and biodiversity.
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Biological interactions are key to understand diatom
metacommunities in temporary rivers

Mr Guillermo Quevedo-Ortiz'?, David Cunillera-Montcusi**#*, Nuria Cid*®, Pau Fortufio®?,
Raul Acosta'?>, Dolors Vinyoles*?, Maria Soriat?’, José Fernandez-Calero'?, Miguel Cafiedo-
Arguelles?>, Ndria Bonada'?, Joan Goma®?
'FEHM-Lab (Freshwater Ecology, Hydrology and Management), Departament de Biologia
Evolutiva, Ecologia i Ciencies Ambientals, Facultat de Biologia, Universitat de Barcelona,
Barcelona, Spain, ? Institut de Recerca de la Biodiversitat (IRBio), Departament de Biologia
Evolutiva, Ecologia i Ciencies Ambientals, Facultat de Biologia, Universitat de Barcelona,
Barcelona, Spain, 3Departamento de Ecologia y Gestién Ambiental, Centro Universitario
Regional del Este (CURE), Universidad de la Republica, Maldonado, Uruguay, *GRECO,
Institute of Aquatic Ecology, University of Girona, Girona, Spain, >(FEHM-Lab (Freshwater
Ecology, Hydrology and Management), Institute of Environmental Assessment and Water
Research (IDAEA-CSIC), Barcelona, Spain, ®Marine and Continental Waters Unit, IRTA
(Institut de Recerca i Tecnologia Agroalimentaria), Tarragona, Spain, "CERM, Center for the
Study of Mediterranean Rivers, University of Vic — Central University of Catalonia (UVic-
UCC), Manlleu, Spain

7A _RS15_Science dissemination/communication & education, June 22, 2023, 10:30 AM -

12:00 PM

Biography:

I'm a Ph.D. student at the University of Barcelona. | am part of FEHM-Lab group (Freshwater
Ecology, Hydrology and Management). My research focuses on studying diatom communities
in temporary rivers. For this, we carry out different approaches through the analysis of
metacommunities, ecological traits, molecular methods and biomonitoring.

The influence of abiotic variables, such as water permanence and chemistry, on the aquatic
meta-communities of temporary rivers has been relatively well studied, whereas the role of
biotic interactions has received little attention. This is especially true for diatoms, a group of
unicellular algae that have been widely used as bioindicators due to their sensibility to
pollution. We studied diatom metacommunities along a gradient of broad hydrological
conditions in order to understand the importance of biotic interactions among different
diatom groups, macroinvertebrates and fish. We sampled seven temporary rivers of the
Natural Park Sant Lloreng¢ del Munt i I'Obac (Catalonia, Spain) during four seasons, with sites
ranging from perennial to highly ephemeral conditions. We performed a PCA using
physicochemical, hydrology and IHF data, and found a strong differentiation of samples
between stations. We also identified and grouped the 222 diatom species found according
to their raphe and ecological traits. We performed RDA using community data and found
that the amount of variation explained by the environment strongly varied across seasons.
When considering biological interactions together with environment and regional
intermittency in mixed graphical models, we detected a strong variation in biotic
interactions between seasons, with diatoms as a very significant group. Overall,
environment and flow intermittency failed to explain much of the variation in diatom
abundance, that was mostly explained by biotic interactions. In alignment with other
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studies, our results show that biotic interaction can play a key role in assembling aquatic
metacommunities.

Bloomin” Algae! How citizen science delivers widespread surveillance
and rapid action on cyanobacterial blooms

Prof Laurence Carvalho!, Anne Dobel?, Sigrid Haande!, Camilla H.C. Hagman?, Bryan
Kennedy?3, Jan Krokowski*, Miquel Lurling®>, Gemma Nash?, Philip Taylor?, Jeroen Van
Wichelen®
Norwegian Institute for Water Research (NIVA), Oslo, Norway, 2UK Centre for Ecology &
Hydrology, UK, , United Kingdom, 3Environmental Protection Agency, Ireland, , Ireland,
4Scottish Environment Protection Agency, UK, , Scotland, >Wageningen University,
Netherlands, , Netherlands, ®Research Institute for Nature and Forest (INBO), Belgium, ,
Belgium

1G_SS02_Monitoring, managing and protecting/restoring freshwaters — the role and power

of citizen science, June 19, 2023, 10:30 AM - 12:00 PM

Biography:

Laurence leads the Freshwater Ecology section at the Norwegian Institute for Water Research
(NIVA). He has expertise in biological responses to environmental change in lakes and
reservoirs, particularly phytoplankton, macrophytes and harmful algal blooms of
cyanobacteria. He has carried out this research analysing national, European or global-scale
datasets from requlatory monitoring, satellite earth observation and citizen science. He led
development of the Bloomin’ Algae citizen science app. Many of his recent projects examine
the restoration of freshwater biodiversity and the management of freshwater habitats to
ensure sustainable delivery of freshwater services.

Harmful blooms of cyanobacteria are widespread in freshwaters and appear to be
increasing in response to climate warming. Cyanobacteria can produce potent toxins and
are high risk when populations form surface scums that accumulate in high densities along
shores. Shoreline accumulations are unpredictable where or when they occur. National
regulatory monitoring in a few lakes at monthly frequency is insufficient to provide rapid
and widescale monitoring to safeguard public and animal health. Citizen monitoring, by
definition, targets waterbodies visited by the public and has the potential to provide high
coverage along the most accessible shorelines. The Bloomin’ Algae smartphone app was
developed for the public to record the location and date of suspected blooms, and upload a
photo for algal experts to verify. Rapid feedback is provided to the recorder and public
health and environment agencies get notified if confirmed correct, to activate public
warnings of health risks. We present app data from five European countries, with a focus on
Scotland, and evaluate the effectiveness of citizen science for providing large-scale, high
frequency monitoring of blooms to form the basis of a rapid surveillance service at national
scale. Data surprisingly reveals bloom events can occur any month of the year, with the
greatest risks, as expected, from June to September. The most frequently recorded sites
were from large lakes with high visitor numbers, highlighting the value of citizen science for
delivering an early warning surveillance service directly to the public and agencies for
reducing risks to public and animal health.
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Blooming blanket weed: investigating the occurrence and
environmental drivers of nuisance algal blooms in shallow lakes

Miss Hannah Kemp!?, Alexandra Zieritz!, Stephen Dugdale?, Stephen Maberly3, Martyn
Kelly'#, Stewart Clarke>, Carl Hawke>, Suzanne McGowan'?
tUniversity Of Nottingham, Nottingham, United Kingdom, 2Netherlands Institute of Ecology
(NIOO-KNAW), Wageningen, The Netherlands, UK Centre for Ecology & Hydrology,
Lancaster Environment Centre, Lancaster, UK, “Bowburn Consultancy, Durham, UK,
>National Trust, , UK

1F_RS13_Climate change and freshwaters: challenges and solutions, June 19, 2023, 10:30

AM - 12:00 PM

Biography:

I am PhD student based in the School of Geography at the University of Nottingham and work
in partnership with the National Trust. My research interests have developed around
freshwater bodies, exploring the physical characteristics of lakes and rivers, how they change
overtime and the advantages and disadvantages of implementing different restoration and
management techniques. My PhD aims to understand the extent, main drivers, and impacts of
nuisance macroalgae blooms on shallow freshwater bodies in the UK with the aim of
informing sustainable management techniques. | love a day of fieldwork out on the boat - rain
or shine!

Shallow freshwater ecosystems are experiencing increasingly frequent blooms of
macroalgae (blanket weed) which can cause surface proliferations that can negatively
impact aquatic ecosystem functions and aesthetics. The current extent, cause and
consequences of these prolific blooms are largely unknown. Understanding what triggers
these blooms is therefore critical for the future management of fresh waters. Routine
limnological monitoring over an 18-month period was carried out at Clumber Lake, a
shallow water body within the National Trust property of Clumber Park, Nottinghamshire,
UK, that has had nuisance macroalgal blooms over recent decades. We found that Clumber
Lake receives highly nutrient-rich waters from the River Poulter; bioassay experiments
confirmed that the vast biomass of macroalgae growing in the lake was unlikely to be
nutrient limited at any point of the year. Using mesocosm experiments we investigated the
effects of light intensity, photoperiod and water temperature on the growth and surface
bloom formation of macroalgal blooms. Longer daylengths with higher light intensities
triggered bloom formation and increased algal growth rates. We also identified a thermal
optimum between 16-22 °C for algae to form surface blooms, whilst the highest growth rate
of algae on the sediment occurred at 14°C. With the increasing impact of climate change on
freshwater ecosystems, data from these projects will help predict the occurrence of surface
blooms of macroalgae and assess which waterbodies could be under threat of blanket weed
blooms in the future, with the aim of informing effective management responses.
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Bourne to be wild: Enhancing the aquatic—terrestrial biodiversity of
temporary chalk streams

Mr Robert Collier!, Professor Rachel Stubbington?, Mr Tim Sykes?
INottingham Trent University, Nottingham, United Kingdom, Environment Agency , Bristol,
United Kingdom

Poster Session 1, June 20, 2023, 1:15 PM - 2:15 PM

Biography:
I am a first-year PhD researcher studying the biodiversity in winterbourne chalk streams and
springs in south England.

In particular, | am interested in how the composition of freshwater macroinvertebrates and
plant communities change as winterbourne transition between flowing, ponded and dry
states. As such, | need to develop practical skills in microscopy and identification in both these
biotic groups.

My research interests also encompass the habitat requirements of nationally rare and scarce
winterbourne specialist insects, which will require species-level identification to distinguish
specialists from morphologically similar generalists in the same genus

Temporary streams, including England’s groundwater-fed ‘winterbourne’ streams and
springs, experience natural transitions between wet and dry conditions, creating high
habitat diversity and thus supporting high biodiversity. Some winterbourne headwater
springs and streams are relatively unaltered by human activity—but most have been
affected by anthropogenic impacts including abstraction, pollution and physical habitat
modification, threatening their natural form and function and their biodiverse communities.
As a result, tailored restoration actions are needed to improve the ecological health of
winterbournes. A core aim of our research is to assess the biological and physical diversity of
headwater winterbourne springs. We will determine how environmental characteristics
influence their individual and collective biodiversity, and we will identify the physical habitat
features that support high biodiversity and particular species of interest—not least
Nationally Rare winterbourne specialist insects. A second aim is to evaluate how specific
restoration measures alter the physical habitat diversity and biodiversity of winterbourne
streams, using a before-after-control-impact (BACI) approach. Specifically, we will compare
the effects of restoration on the aquatic and terrestrial communities that inhabit
winterbournes during their wet and dry phases, respectively. To address these aims,
‘MoRPh’ (Modular River Physical) surveys will be used to assess physical habitats, and
aquatic and terrestrial communities including invertebrates will be sampled during wet and
dry phases, respectively. The findings of our research will inform the design of future
restoration projects and management actions designed to protect biodiversity in drying
rivers as they adapt to global environmental change.
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Breeding amphibian assemblages in temporary ponds of a
fragmented landscape in central Spain

Ms Maria Garcia-Camargo?, Mr Christian Arnanz!, Ms Marina Tomas-Martin®, Mr Pablo Soto-
Garcia', Ms Paloma Alcorlo!, Mr Carlos Caballero-Diaz?3, Ms Laura Serrano®, Ms Rocio
Fernandez-Zamudio®, Ms Margarita Florencio?!
!Departamento de Ecologia, Universidad Auténoma de Madrid, Madrid, Spain,
’Departamento de Biologia, Universidad Auténoma de Madrid, Madrid, Spain,
3Asociaciacion Herpetoldgica Espafiola, Madrid, Spain, “Departamento de Biologia Vegetal y
Ecologia, Universidad de Sevilla, Sevilla, Spain, °ICTS-RBD. Estacion Bioldgica de Dofiana,
CSIC, Sevilla, Spain

1D_SS06_Ponds as integral part of aquatic and terrestrial landscapes, June 19, 2023, 10:30

AM - 12:00 PM

Biography:

I am currently working as a research assistant in the Ecology Department, specifically in the
Terrestrial Ecology Team, at the Autonomous University of Madrid (Spain).However, |
developed my master thesis, which includes part of this abstract, in the Inland-Water
Ecosystems Team in the framework of the project ClimaRiskinPond, evaluating the effect that
different environmental variables have on the structure of the pond-breeding amphibian
communities of mediterranean temporary ponds.

During the last decades amphibians have experienced one of the worst diversity declines
due to habitat loss and fragmentation. Mediterranean temporary ponds, which also face
multiple threats, are key habitats for many amphibian species that use them as breeding
sites. This work evaluates the effect of different environmental variables shaping the pond-
breeding amphibian assemblage of 35 temporary ponds widely distributed in central Spain.
We characterized the specific composition of these temporary ponds, analyzed the role that
physico-chemical, biotic, landscape and spatial variables play in the pond-breeding
amphibian assemblage, and constructed a connectivity matrix between ponds. Neither land-
use cover, nor road density were significant predictors of the assemblage of the pond-
breeding amphibian community, but a negative tendency between mining and amphibian
richness was observed, while rural road density showed a positive one. Variables structuring
the pond-breeding amphibian composition were, in order of explained variance: maximum
pond depth (25%), intermediate-long distances between ponds (11%) and
macroinvertebrate predator richness (6%). Triturus pygmaeus preferred deeper ponds. The
presence of Pleurodeles waltl was positively related with maximum pond depth and was
conditioned by intermediate-long distances between ponds. Epidalea calamita showed
preference for shallow ponds with low macroinvertebrate predator richness. Finally, two
isolated pond clusters were found, revealing a possible threat to the studied amphibian
populations. We highlight the importance of preserving the diversity of temporary pond
habitats and of maintaining an excellent connectivity between them for the proper
conservation of these amphibian breeding sites.
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Bridging across knowledge systems for environmental flows

Dr Wendy Monk?, Dr Rebecca Tharme?3, Robyn Laubman?, Lisa Hettrich®, Dr Jennifer Lento>,
Dr Colin Curry®, Dr Daniel Peters’
'Environment and Climate Change Canada @ Canadian Rivers Institute, University of New
Brunswick, Fredericton, NB, Canada, 2Riverfutures, Cressbrook, UK, 3Australian Rivers
Institute, Brisbane, Australia, *Splatsin te Secwepemc, Enderby, BC, Canada, >Canadian
Rivers Institute, University of New Brunswick, Fredericton, NB, Canada, ®*Wolastogey Nation
in New Brunswick, Fredericton, NB, Canada, ’Environment and Climate Change Canada @
University of Victoria, Victoria, BC, Canada

9B _RS12_ Advances in environmental flow science and practice, June 23, 2023, 10:15 AM -

12:00 PM

Biography:

Dr Monk is a Research Scientist with Environment and Climate Change Canada, Visiting
Research Professor with the Faculty of Forestry and Environmental Management at the
University of New Brunswick, and Fellow of the Canadian Rivers Institute. She is based in
Fredericton, New Brunswick, Canada on the banks of the beautiful Wolastoq.

Environmental flows methods and implementation have continued to actively evolve
through researchers and practitioners alike in the direction of whole systems thinking and
trans-disciplinarity. In particular, the gradual meaningful inclusion of social, cultural, and
spiritual considerations to the extent that the current internationally accepted definition of
environmental flows now makes explicit reference to such factors and their critical links to
the sustainability and health of freshwater ecosystems. This is also reflected in the
increasing research emphasis within the field on social and cultural connections and
interdependencies from different perspectives and worldviews. Viewing space and
connections across different knowledge systems can build a stronger foundation through
exchanging stories, perspectives and ideas and can lead to connections with communities
and strengthen our understanding of a system. Despite this trend towards working with
broader perspectives across different knowledge systems, there is still a strong Western
science focus, practice and thinking, both methodologically and in terms of implementation.
Braiding and weaving of knowledge systems are increasingly used as ways to bridge
different our understanding while maintaining the integrity of each respective knowledge
system and enabling the reciprocal exchange of understanding for mutual learning. Here we
explore a potential pathway for change through ongoing dialogue with examples of
environmental flows studies from across Canada.
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Bridging the gap in diatom molecular databases for the assessment
and management of river ecosystems beyond biogeographic borders
in Southern Europe

Dr Rafael Carballeira?, Dr Juan Antonio Villaescusa?, Dr Maria José Villena?, Dr Elisa
Puchades?, Dr Antonio Picazo?, Dr Carmen Ferriol, Dr Panayiota Pissaridou?, Dr Eleni
Christoforou?, Dr Gregoris Notaridis®, Dr Marlen Vasquez®, Dr Athina Papatheodoulou®, Dr
Pedro Raposeiro®, Dr Vitor Gongalves®, Dr Marco Cantonati®, Mr Javier Pérez-Burillo’, Dr
Rosa Trobajo’, Dr David Mann’, Dr Beatriz Vallejo?, Dr Antonio Camacho'
Cavanilles Institute for Biodiversity and Evolutionary Biology (ICBiBE), University of
Valencia, Paterna, Valéncia, Spain, Valéncia, Spain, 2Laboratorios Tecnoldgicos de Levante.
Paterna, Valéncia, Spain, Valéncia, Spain, 3Cyprus University of Technology, Cyprus, Limasol,
Cyprus, 4l.A.CO Environmental & Water Consultants, Cyprus, Nicosia, Cyprus, °CIBIO -
Universidade dos Acores, Portugal, Ponta Delgada, Portugal, ®University of Bologna,
Bologna, Italy, Bologna, Italy, ’Institut de Recerca | Tecnologia Agraria, Sant Carles de la
Rapita, Catalonia, Spain, Sant Carles de la Répita, Spain

8C_RS06_Advancing our understanding of freshwater ecosystems with molecular

approaches, June 22, 2023, 3:45 PM - 5:30 PM

Biography:

Dr Rafael Carballeira, postdoctoral position Juan de la Cierva in the Department of
Microbiology and Ecology at the University of Valencia. He defended the PhD thesis at the
Earth Sciences of the University of A Corufia (2021), during that period, he has developed his
research and teaching activities related to fundamental and applied fields of the botany and
ecology of microalgae (diatoms) in aquatic ecosystems. His work focuses on understanding
how the biology and ecology of microalgae is linked to essential biogeochemical processes in
aquatic ecosystems and subaerial environments, with relevant contributions to the taxonomy,
biodiversity and ecology of diatoms.

Diatoms are microorganism highly diverse and abundant in all aquatic ecosystems, and the diatom species
ecological affinities are particularly relevant since this has also allowed the use of diatoms as ecological
indicators in the environmental monitoring for several decades already. Benthic diatoms are routinely used as
an effective tool to assess the ecological status of river ecosystems, however there are important limitations to
develop diatom indices applicable at the macro-scale level, because the spatial biogeographical areas in
southern Europe impose barriers that condition the distribution of diatom species and the structure of diatom
communities in river ecosystems. Also, the occurrence of cryptic species, the high level of specialization and
the high cost in time required for the identification of diatom taxa request intercalibration criteria to establish
comparisons with certainty between the results of diatom indices between different geographical areas.
Molecular methods are an alternative approach for establish robust and reproducible identifications using a
diatom DNA metabarcoding database. Within the WATDIMON EU Eureka project, we have compiled diatom
samples and environmental parameters in river basins of four biogeographical regions throughout southern
Europe: Macaronesian, Alpine, Atlantic and (Wet and Dry) Mediterranean basins. A first taxonomic
morphological analysis of diatoms has allowed us to determine the key diatom taxa linked to the diatom
indices obtention, and sequencing part of those lacking barcode genetic information after isolation and
culture, aiming to improve the Southern European benthic diatoms annotated collection of barcode reference
databases based on rbclL gene, widely used in diatom taxonomy and phylogeny.
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Bringing back the burbot (Lota lota) to English rivers via hydrological
rewilding: a novel classification approach to instream and lateral
habitat suitability.

Miss Reagan Pearce’?, Professor Carl Sayer?, Dr Michael Chadwick?, Professor Helene
Burningham?, Dr Gemma Harvey?
tUniversity College London, London, United Kingdom, ?King's College London, London,
United Kingdom, 3Queen Mary University of London, London, United Kingdom
1B_RS11 Restoration and conservation (incl. nature-based solutions), June 19, 2023, 10:30
AM - 12:00 PM

Biography:

PhD researcher in the Department of Geography at University College London. My background
is interdisciplinary, with research interests in low-cost environmental monitoring solutions,
such as Arduino low-cost tech, and freshwater ecology. My PhD has a broad scope and
touches on hydrology, water chemistry, and river ecology, utilising both fieldwork and desk-
based studies applying GIS for spatial analyses and hydraulic modelling.

Despite over 30 years of river restoration practice in the UK, freshwater biodiversity has
continued to decline. Targeted species reintroductions, however, can take an ecologically-
focused approach to this pressing environmental problem. Burbot (Lota lota) were
extirpated from the UK in the 1970s purportedly due to habitat modification. This fish has
specific habitat requirements for every life stage requiring river habitats that are both
longitudinally and laterally connected. Before future reintroduction, candidate sites must be
assessed for suitability based on the burbot’s requirements. This study aimed to evaluate
the feasibility of reintroducing burbot to the River Wissey, Norfolk, UK. Using habitat
surveys coupled with a remote sensing habitat classification and a low-cost environmental
sensor network, we focused on instream and lateral habitat suitability, temperature
conditions, and hydrological connectivity between the floodplains and the main river
channel during the winter spawning period. Our results show some suitable instream
habitat for every life stage (i.e., instream spawning, juvenile, and adult habitat) were
present, but additional restoration, focused on lateral reconnection, would be required to
improve the chance for a successful reintroduction. Overall, this project is providing the
needed quantitative evidence to ensure future burbot reintroductions are successful.
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Building a community: invertebrate and plant colonisation of a
braided chalk stream

Miss Hannah King', Dr. Andrew Vowles?, Prof. Paul Kemp'
tUniversity Of Southampton, Southampton, United Kingdom
Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:

PhD researcher at International Centre for Ecohydraulics Research in the University of
Southampton. Part of the Sustainable Infrastructure for Cities Centre for Doctoral Training.
Studying community ecology in a chalk stream restoration context.

Since the late Bronze Age, humans have been drastically modifying English chalk streams.
The subsequent decline in populations of plants and invertebrates has severely impacted
the functioning of the rare and biodiverse river systems. Whilst interest in restoration
projects is increasing, the lack of adequate monitoring programmes limits the effectiveness
of future restoration work. The Lower Anton (Hampshire, UK) restoration project involves
the connection of a newly created braided channel within a historically dredged and drained
water meadow. We characterise the floodplain system by conducting in-stream and water
meadow plant surveys, kick sampling invertebrates, and mapping the physical environment.
Then, we compare our findings to an unrestored control to test the relationship between
habitat heterogeneity and biodiversity. We propose that channel creation and connection
can be framed as a controlled disturbance and so will continue monitoring the communities
over three years to study processes such as colonisation, turnover, and stabilisation. To
establish the role of drift in community assembly, we compare the braided channel to
sections directly upstream and downstream. Our study contributes to a growing body of
literature about chalk stream recovery potential to inform future restoration work.
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Calibration of an advection-dispersion model to an urban river
stretch (River The Cut, UK) to reveal the in-stream phosphorous
transformations

Ms Mihaela Borota?, Prof. Vasile Mircea Cristea!, Dr. Elisabeta Cristina Timis?, Dr. Michael
George Hutchins?
!Babes-Bolyai University, Cluj-Napoca, Romania, UK Centre for Ecology and Hydrology
Wallingford UK, Wallingford, UK
4G_SS12_Modelling meets data science - what can we and our machines learn from each
other?, June 20, 2023, 10:30 AM - 12:00 PM

Biography:

Mihaela Borota is a first-year Ph.D. student at Babes-Bolyai University where she works in
rivers water quality modeling at the Computer Aided Process Engineering Research Centre.
She is interested in mathematical modelling, nature-based solutions for nutrient pollution,
eutrophication, and the effects of climate change on surface waters water quality. Being
awarded a Deutsche Bundesstiftung Umwelt fellowship, she is now conducting her research in
Dresden at the Institute of Hydrobiology of the Technical University of Dresden.

Nutrient enrichment in surface waters represents one of the main causes of water bodies’
degradation which is further aggravated by the complex effects of climate change,
urbanization, and agricultural practices. Consequently, there is an urgent need for
deepening the understanding of the relations between these drivers and the in-stream
nutrient dynamics. In this context, the objectives of the present research are (1) to study
with the help of a mechanistic model the effects of urban expansion and climate change on
the phosphorus (P) transformation fluxes along a small urban river stretch (The Cut, UK) and
(2) to describe the models’ calibration methodology as well as the challenges, advantages,
and disadvantages of such approach. The calibrated model, ADModel-P, relies on the
analytical solution of the advection-dispersion equation and describes the transport and
transformation of P species along the rivers. With the capacity to predict the P
transformation fluxes at an hourly resolution, the calibrated model gives new and original
insights regarding the in-stream transformations along the studied river stretch investigated
in different climate change (e.g. extreme or prolonged draughts, heavy rainfalls), and urban
expansion scenarios (e.g. increasing urban run-off). These findings can be used as a valuable
support in water resources management, whereas the models’ calibration methodology
highlights the robustness, simplicity, and relative availability of the input data required for
the ADModel-P transfer to other similar case studies.
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Can cormorant predation reduce ecological quality of rivers?

Dr Carola Winkelmann?, Dr Daniela Mewes!, Manfred Fetthauer?, Roman Fricke3, Michael
Gotten?!, Theresa Graf3, Dr Madlen Gerke?, Dr. Dirk Hiibner?
lUniversity Koblenz, Koblenz, Germany, 2ARGE Nister/Obere Wied e.V., Stein-Wingert,
Germany, 3Burogemeinschaft fur fisch- und gewasserokologische Studien, Marburg,
Germany, *Wasserwirtschaftsamt Ingolstadt, Ingostadt, Germany
5B _RS11 Restoration and conservation (incl. nature-based solutions), June 20, 2023, 2:15
PM - 3:45 PM

Biography:

Leader of the stream ecology lab at University Koblenz, working about anthropogenic impacts
on stream and river ecosystems, mostly experimental and whenever possible on large scales.
I'm working mostly on species interactions and how the affect ecosystem responses to
stressor.

I studied biology in Dresden, did my PhD there and than went to Koblenz with my own project
on invasive amphipods. There | built my group, thereby diversified my research and started
teaching the subjects limnology.

Eutrophication caused by nutrient input from agriculture and waste water treatment plants
is one of the main reasons for the undesirable ecological quality in European rivers. It leads
to excessive algal growth, clogging of the hyporheic zone and a reduced aquatic biodiversity.
A large scale field experiment proved that eutrophication effects can be significantly
reduced by high stocks of herbivorous nase (Chondrostoma nasus) and omnivorous chub
(Squalius cephalus). Although the fish stock in this experiment was similar to historic fish
stocks in that river, nowadays fish stocks are much lower in the whole region. Cormorants
(Phalacrocorax carbo sinensis) started to use the area in winter 1998/99 and fish stocks
declined ever since. Therefore, we quantified bird winter predation on fish stock in a small
oxbow (fish wintering habitat) at the experimental river (0.04 ha) using camera traps. At the
observation site, cormorants are hunted to protect the wintering habitat, thus the observed
predation pressure represented a best-case scenario. Four piscivorous bird species occurred
regularly: cormorant, grey heron (Ardea cinerea), great egret (Ardea alba) and goosander
(Mergus merganser). For winter 2021/22, we estimated the fish withdrawal by birds as up to
450 kg (Approx. 25 % of the fish stock in the wintering habitat), with cormorant taking 180-
275 kg alone. We conclude that piscivorous birds can pose an intense predation pressure for
river fish, resulting in drastically reduced fish stock and in consequence indirectly in a lower
ecological quality of affected river stretches.
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Can warming lead to internal eutrophication of headwater streams?

Associate Prof Gabriele Weigelhofer!
WasserCluster Lunz, Lunz, Austria, 2University of Natural Resources and Life Sciences
Vienna, Vienna, Austria
1F RS13 Climate change and freshwaters: challenges and solutions, June 19, 2023, 10:30
AM -12:00 PM

Biography:

I am employed at the University of Natural Resources and Life Science Vienna and scientific
manager and working group leader of WasserCluster Lunz. My research focuses on aquatic
biogeochemistry and microbiology in lotic ecosystems. In specific, | am interested in the
interaction of autotrophic and heterotrophic biofilms in headwater streams and their
resistance and resilience to climate change and land use.

Droughts are significant hydrological and environmental hazards that threaten the
ecological status and functioning of streams. Low flow together with increased water
temperature leads to a cascade of hydrochemical processes that can impair water quality
and threaten a wide range of ecosystem services including clean water supply, nutrient
retention, and biodiversity. In the face of the current climate crisis, nutrient release from
river sediments may become the dominant factor controlling the biogeochemistry and
water quality of lotic ecosystems. Our study aims at analysing the mechanisms and drivers
of nutrient remobilisation from stream sediments via a combination of laboratory
experiments and event-based water quality monitoring. We further aim at estimating the
significance of this remobilisation potential for water management under different low flow
and environmental conditions. First results from temperature simulation experiments in the
lab show a clear relationship between increased PO4-P release from the sediments and
warming, albeit in dependence of the phosphorus loading of the sediments. In contrast,
sediment respiration declined with increasing temperature. The patterns were less clear for
organic carbon and the different species of dissolved inorganic nitrogen. Further
experiments will look into the role of dissolved oxygen, heterotrophic and autotrophic
microbial activities, and sediment composition on the nutrient remobilisation potential
under warming.
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Can you create an old pond?

Professor Carl Sayer?, Juliet Hawkins?, Neema Binu?', Dr Mathew Hill3, Helen Greaves?,

Eleanor Baker!

'Pond Restoration Research Group, Department of Geography, University College London, ,

United Kingdom, 2Suffolk Ponds Group, , United Kingdom, 3Bournemouth University, ,

United Kingdom

3D _SS06_Ponds as integral part of aquatic and terrestrial landscapes, June 19, 2023, 4:15 PM
-6:00 PM

Biography:

Carl Sayer leads the Pond Restoration Research Group at University College London. His
research focuses on the restoration ecology of lakes, rivers, ponds and wet grasslands. Carl is
a co-founder of the River Glaven Conservation Group and of the Norfolk Ponds Project in
Norfolk, eastern England, UK. Through his active conservation work Carl makes major efforts
to transfer scientific findings into practical aquatic restoration action. He is especially keen on
landscape-scale conservation and rewilding-style approaches that put into place natural
recovery processes.

Many areas of farmed lowland Europe support high densities of human-dug ponds. These
ponds, which were constructed for a myriad of reasons, can be many centuries old, but are
often in a poor state due to terrestrialisation (especially involving wetland trees) and/or
pollution. The key importance of farm ponds to the maintenance of European freshwater
biodiversity is increasingly being recognised. Although there are regional exceptions,
conservation activities have tended to focus more on the creation of new ponds, as opposed
to the restoration of existing old ponds. But a key question looms - can you create new
ponds that sufficiently replicate high quality old and ancient ones? Transfer this notion to
other habitats such as woodland and grassland and we know that old species configurations
and habitat structures cannot easily and quickly be achieved. In this paper we address this
qguestion through a comparison of recently created and restored farm ponds in East Anglia,
eastern England. Focusing on wetland plant communities, we examine how successional
patterns and timescales vary between these two pond conservation strategies, as well as
investigating their relative contributions to species diversity and rare species conservation.
What will the answer be? By prioritising pond creation are we missing out on opportunities
to bring rare plants back into the landscape from long-lived seed banks? This is something to
ponder on and the answer will have important implications for pond conservation strategies
in Europe.

S E F S ] 3 13th Symposium for European Freshwater Sciences | 18 - 23 June 2023
Abstract Book

| 92



Carbon emissions from temporary ponds in function of the dry-wet
hydrological cycle

Miss Romane Darul?, Mr Alexandre Pryet!, Mrs Sabine Schmidt!, Mrs Cristina Ribaudo*

LUMR 5805 EPOC, 33600 Pessac, France

9D _RS02_Biogeochemical processes and greenhouse gas emissions in inland waters, June 23,
2023, 10:15 AM - 12:00 PM

Biography:

Romane Darul is a PhD student at UMR 5805 EPOC, University of Bordeaux at
Biogeochemistry and Environment Department. Her thesis work focuses on aquatic
environments restoration on natural and artificial wetlands and rivers.

In freshwater temporary systems, wet conditions are known to enhance both carbon burial
and methane (CH,) emissions. On the opposite, carbon dioxide (CO,) emissions are expected
to be enhanced during the phase of exposition to the air (dry period), thanks to aerobic
conditions in the sediment. The balance between the two processes is fundamental to grasp
the ultimate carbon budget of inland waters. This is especially true for groundwater-fed
ecosystems whose water level depends on the fluctuation of the aquifers, such as
temporary ponds.

We here present the preliminary results of an ongoing study performed on natural
temporary ponds of the Landes de Gascogne (South-West of France). Here, about two
thousand oligotrophic ponds develop on a sandy substrate within a landscape impacted by
intensive crop farming and forestry. Global warming is expected to lengthen and intensify
the drying up of these environments, and to diminish the capacity of carbon storage in
sediments. With the aim of obtaining a multiseasonal carbon budget in function of the
hydrological cycle, CO, and CH,4 fluxes are measured on a monthly basis on a set of
temporary ponds. Floating and benthic chambers are deployed on submerged surfaces as
well as on sediments exposed to the air. Concomitantly, a fine-scale bathymetry is realised
and coupled to high-frequency measurements of the water level through automatic probes,
in order to reconstruct the exact water level oscillation throughout the year. Also, the
carbon storage in the sediments is assessed by sediment cores and stable isotope analysis.
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CaSTCo: Developing a national citizen science framework for
monitoring rivers and catchments

Dr Bill Brierley, Mrs. Michelle Walker?!
The Rivers Trust, Plymouth, United Kingdom
1G_SS02_Monitoring, managing and protecting/restoring freshwaters — the role and power
of citizen science, June 19, 2023, 10:30 AM - 12:00 PM

Biography:

Michelle Walker is Technical Director at The Rivers Trust, leading a team which develops
innovative ways of using data and evidence to help understand river environments and deliver
river improvements. Michelle champions citizen science approaches for engaging
communities in protecting and restoring their rivers.

Citizen science has huge potential to fill growing knowledge gaps by increasing the spatial
and temporal density of the evidence base which underpins river and catchment
management decision-making. However, numerous barriers exist which limit the impact of
citizen science, including a fragmented landscape of monitoring methods, tools and
databases, lack of quality assurance standards and inadequate long-term funding.

The Catchment Systems Thinking Cooperative (CastCo) project is seeking to address these
barriers through collaborative co-design of a national citizen science framework, which will
involve communities in monitoring and managing the health of their rivers. CastCo is
bringing together NGOs, citizen scientists, academics, government and the water industry in
England and Wales to agree a suite of standardised citizen science methods, which can
provide information on river and catchment health, help target investment and monitor the
effectiveness of interventions. The partners in the project will develop robust quality
assurance protocols, training hundreds of citizen scientists in eight demonstrator
catchments and developing data management platforms and visualisation and analysis
tools. The project is starting to engage partners in Scotland and Ireland to grow the
approach in to a sustainable long-term transformational change.

By combining citizen science data with monitoring undertaken by government and
businesses, academia and NGOs, the project aims to engage communities in understanding,
valuing and advocating for their rivers, as well as driving investment in nature based
solutions to pollution, flooding, drought and biodiversity loss.
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Catchment-scale strategies for limiting the secondary dispersal of
freshwater invasive species while minimising impacts on native
fishes.

Mr Jack Daniels!, Dr James Kerr!, Ms Ursula Juta?, Professor Paul Kemp'
tUniversity Of Southampton, Southampton, United Kingdom, ?Norfolk Rivers Trust, , United
Kingdom
1B_RS11 Restoration and conservation (incl. nature-based solutions), June 19, 2023, 10:30
AM - 12:00 PM

Biography:

Jack Daniels is a final year PhD student at the University of Southampton, UK. His research
utilises a combination of spatial modelling, fieldwork and laboratory experiments to evaluate
the ability of river infrastructure (e.g., dams, weirs, and culverts) to limit the spread of
freshwater invasive species. He has also contributed to a number of interdisciplinary
freshwater projects, including the assessment of barotrauma in neotropical fishes, and
quantifying the effects of metal nanoparticles on benthic algae. He has presented at
numerous national and international conferences, and is a postgraduate representative for
the British Ecological Society’s Invasion Science Group.

Invasive species are a major threat to freshwater biodiversity, and the prevention of
secondary spread (i.e., containment) is vital to minimise the impacts on recipient
ecosystems. Increasingly, in-stream infrastructure (e.g., dams, weirs and culverts) is being
installed, maintained or modified for this purpose, but spatio-temporal limitations of
current evidence, alongside minimal consideration of economic and ecological implications,
have limited understanding of the catchment-scale, long-term effectiveness of this strategy.
This study combined a spatially explicit individual-based model (IBM) with multi-criteria
decision analysis (MCDA) to identify a combination of barrier modifications that effectively
limited the spread of American signal crayfish (Pacifastacus leniusculus) in the River Glaven
(Norfolk, UK), while minimising the impacts on native fishes and adhering to budgetary
constraints. The IBM was calibrated based on historical records, and then used to predict
the spatial extent of the invasion over a 20-year period. Subsequently, the effects of
modifying numerous combinations of barriers by adding stainless steel plating (a common
modification used to limit upstream movements by crayfish) was assessed over the same
20-year period. Additionally, the economic cost of each combination of modifications was
assessed, alongside the impact on accessibility-weighted habitat availability for native
fishes. An MCDA approach was developed with local river managers, and then used to
identify the optimal combination of barrier modifications in the catchment. This
presentation will describe the effectiveness of barrier modification as a management
technique for invasive species, and explore the wider applicability of this framework for
river managers aiming to balance conflicting conservation goals.
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Challenges in defining seasonal dynamics of rare taxa, an example
from long-term research on the emergence of biting midges (Diptera:
Ceratopogonidae)

Mr Mario Rumidek?, Mrs Valentina Dori¢!, Dr. sc. lvana Pozojevi¢!, Prof Ryszard Szadziewski?,

Prof Marija Ivkovi¢!

'Faculty Of Science, Zagreb, Zagreb, Croatia, 2Faculty of Biology, Gdansk, Gdansk, Poland
7G_RS20_Aquatic terrestrial linkages, June 22, 2023, 10:30 AM - 12:00 PM

Biography:
27 years old, married, live in Zagreb, Capital city of beautifull country Croatia, 1st year PhD
student, my field of interest are Diptera specially family Ceratopogonidae

In ecological research, rare taxa usually represent "white noise" or even a nuisance in
statistical processing of biological data. Since these taxa are by definition few in numbers,
adequate monitoring of their dynamics is only possible through long-term research.
Precisely this type of research was conducted in the Plitvice Lakes National Park with the
aim of continuous monitoring (from 2007 to the present) of the emergence of aquatic biting
midges at three locations and on another seven locations from 2007-2009. Emergence traps
were sampled once a month throughout the entire period. Out of 4800 samples from ten
localities (6 traps per locality), biting midges were recorded only 90 times (in only about
0.02% of samples). In total, 440 individuals were recorded in this research, represented by
46 different species within 12 genera. Using the rarefaction curve based on the Jacknife
estimation method, it was determined that even after almost 15 years of research, the
asymptote - the theoretically finite number of biting midges taxa in this area has not yet
been found. The disjunct nature of ceratopogonid distribution and occurrence is
emphasized once more with the finding of Dasyhelea gothlandica Strandberg & Johanson
2015, recorded previously only from Sweden (more than 2000 kilometers away), which is
fascinating given the relatively modest flight capabilities of ceratopogonids. This finding
sheds light on the vast gaps in knowledge on the ecology of this fascinating insect group.
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Changes in macroinvertebrate biodiversity in major Czech rivers after
the year 2000

Ms Selma de Donnova?!, Ms AlZbeta Devanova?, Dr. Jindfiska Bojkovat
!Department of Botany and Zoology, Faculty of Science, Masaryk University, Brno, Czech
Republic

4D RS04 _Addressing freshwater biodiversity decline, June 20, 2023, 10:30 AM - 12:00 PM

Biography:

I am a PhD student of Hydrobiology at Masaryk University in Brno, Czech Republic. My main
interests include macroinvertebrate responses to anthropogenic disturbance in freshwaters
and applied topics like stream restoration.

We studied environmental and biological changes in nine major Czech lowland rivers over
the 21st century, emphasising temporal changes in macroinvertebrate biodiversity. Both
compositional and functional aspects were evaluated. Using previously unpublished data,
we analysed temporal trends utilising linear mixed-effect models. Seventeen sites were
divided into two groups based on hydromorphological degradation degree and assessed
separately to reveal contrasting patterns. Changes in environmental variables were not
related to hydromorphological degradation degree, i.e., they were comparable in both site
groups. Substantial improvement of water quality as decreased organic pollution and
decreased nutrient concentration over the last 25 years was recorded. Moreover, we
brought evidence of novel threats like salinisation, alkalisation, and climate change affecting
Czech lowland rivers. Some biological changes like increased overall abundance and
abundance of non-native taxa, Annelida and Chironomidae, as well as increased species
richness of Mollusca and non-native taxa, were found in both site groups. Similarly, few
functional changes like decreased proportion of predators and xylophagous taxa, taxa with
plastron respiration and taxa preferring coarse inorganic substrate were found across all
sites, independent of the degradation degree. However, in most aspects, biological changes
varied among sites with lower and higher degradation degree. Sites with lower degradation
degree tended to experience more favourable biological changes, compared to sites with
higher degradation degree, and their assemblages tended to be more resilient. Despite
comparable trends in water chemistry and hydroclimatic variables, sites with different
degradation degrees experienced distinct biodiversity changes.
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Changes in macroinvertebrate community structure and function
following invasion of Ponto-Caspian amphipods in a freshwater
reservoir

Dr Kate Mathers?, Kelly Clinton?, Drew Constable3, Chris Gerrard®, Charlie Patel?, Prof Paul
Wood!
'Loughborough University, , UK, 2Northern Ireland Environment Agency , , UK, 3Environment
Agency, , UK, *Anglian Water Services Limited , , UK
7D_SS16_Unravelling biological invasions in freshwaters: challenges and knowledge gaps in a
hyper-connected world, June 22, 2023, 10:30 AM - 12:00 PM

Biography:

Kate Mathers is currently a UKRI fellow at Loughborough University, UK. She is freshwater
scientist whose research is located at the interface of aquatic ecology, hydrology and fluvial
geomorphology. Her research focuses on macroinvertebrate communities and aims to
advance our understanding of how disturbances (anthropogenic and natural) affect aquatic
ecosystems in addition to promoting the conservation and sustainable management of
freshwater systems.

Much of the research on the interaction of multiple invasive non-native species (INNS) is
conducted within laboratory settings with field studies remaining rare or being conducted
on a single occasion. There is therefore a deficit of knowledge pertaining to the natural
population trajectories of multiple INNS and the wider ecological implications for the
structure and function of the recipient communities. Here we present multiple years of data
collected from a reservoir in the UK which has undergone invasion by three congener non-
native amphipods. We observed the co-existence of Dikerogammarus haemobaphes with
Crangonyx pseudogracilis under habitat segregation in the reservoir. However, complete
displacement of C. pseudogracilis and reduced abundances of D. haemobaphes were
observed once the more competitive Dikerogammarus villosus had established itself within
the reservoir. The establishment of large numbers of D. villosus led to significant changes to
the structure and function of the wider macroinvertebrate community, unlike its
counterpart D. haemobaphes. These changes to the wider community may have modified
the carrying capacity of the ecosystem which we believe led to subsequent population
collapses.

S E F S ] 3 13th Symposium for European Freshwater Sciences | 18 - 23 June 2023
Abstract Book

| 98



Changes of crustacean assemblages at the invasion front of
Dikerogammarus villosus in the Drava River (Croatia)

Mr Tomislav Kralj!, Damir Vali¢', Kresimir Zganec?

Division for Marine and Environmental Research, Ruder Boskovi¢ Institute, Bijeni¢ka cesta

54, 10000 Zagreb, Croatia, 2Department of Teacher Education Studies in Gospi¢, University

of Zadar, dr. Ante Starcevica 12, 53000 Gospi¢, Croatia

7D_SS16_Unravelling biological invasions in freshwaters: challenges and knowledge gaps in a
hyper-connected world, June 22, 2023, 10:30 AM - 12:00 PM

Biography:

Tomislav Kralj works at the Ruder Boskovic Institute. He researches the impact of invasive
amphipods on native species and macroinvertebrate communities and how their invasion can
alter ecological processes in freshwater ecosystems. He also researches the relationship
between invasive species and pollution and the impact of invasive species on biological
monitoring.

Crustaceans are successful group of invaders in European freshwaters, especially the
amphipod Dikerogammarus villosus, which contributed greatly to density reduction and
disappearance of native species. The aims of this study were to determine the impact of the
invasive D. villosus at its invasion front on density, microdistribution and fecundity of four
native peracarid crustacean species. Sampling was conducted twice, in 2019 and 2020, at
two sites in the old course of the Drava River in Croatia below Donja Dubrava Reservoir. At
each site, 20 samples were collected with a hand net (mesh size 500 um) in two different
microhabitats (macrophytes and stony substrate). Native species had much higher densities
than D. villosus at the upstream site. In 2020 density of D. villosus increased significantly in
the stony substrate at downstream site, with decrease of densities of all four native species,
especially Gammarus fossarum. Slight increase of D. villosus at upstream site had no
significant effect on native species. Native species at the downstream site preferred
macrophytes in which D. villosus was present in low densities. Spearman correlation
between densities of each native species and D. villosus was negative, highest for Asellus
aquaticus. Fecundities of native species, G. fossarum and G. roeselii, were higher at the
downstream site, statistically significant (M-W test, p=0.000) for G. roeselii. Thus, relatively
slow, invasion of D. villosus at studied sites has changed densities, microdistribution and
fecundity of native species, with the greatest negative impacts on G. fossarum and A.
aquaticus on stony substrate.
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Changes of diversity-productivity relationship in rivers in response to
the alteration of natural flow: A multi-taxa approach

Dr Alejandra Goldenberg Vilar!, Miss Minh B. Hoang?, Dr. Francisco J. Pefias?, Prof Jose

Barquin?
1IH Cantabria - Instituto de Hidraulica Ambiental de la Universidad De Cantabria, Santander,
Spain
9B RS12_ Advances in environmental flow science and practice, June 23, 2023, 10:15 AM -
12:00 PM
Biography:

I am an aquatic ecologist with a strong background in the ecology of primary producers,
specifically macrophytes and diatoms, in freshwater ecosystems. As a postdoctoral
researcher, my current focus is on using DNA metabarcoding to characterize freshwater
biodiversity and identify potential indicators of anthropogenic impacts, such as hydrological
alterations and global change, on ecosystem functioning.

Human activities have had unprecedented effects on diversity, productivity, and their
relationships in rivers over the past decades. While numerous studies have examined the
alteration of diversity and productivity independently, less is known about the extent and
direction of change in the diversity-productivity relationships and the key drivers that
influence them. One of the unique study on this issue suggests that this relationship highly
depends on the disturbance regime of the ecosystem. Therefore, considering the
homogenization of seasonal and inter-annual streamflow caused by dams, we hypothesize
that dams will disrupt the diversity-productivity relationship downstream by causing
significant changes in the composition of freshwater communities. In this study, we used a
control-impact design that covered 19 sites in northern Spain to test our hypothesis.

The results showed consistent patterns of change in the composition of all taxonomic
groups, from prokaryotes and primary producers to secondary producers. Primary
productivity exhibited a direct and positive relationship with the diversity of primary
producers in control sites, which were characterized by high variability and unpredictable
streamflow. In contrast, this relationship was non-existent or negative in altered reaches,
which were characterized by homogenized and more stable flow conditions. This pattern
observed for primary producers was consistent in different biological groups throughout the
food web, as an increase in primary productivity also increased the diversity of the other
eukaryotic groups. Our study also revealed that inter-annual variability (hydrological year or
precipitation related events) has substantial impacts on stream ecosystem metabolism
rates.
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Characterising freshwater biodiversity in the Okavango Delta
(Botswana) using taxonomical and molecular techniques

Mr Luis Moliner Cachazo?, Mr Kaelo Makati®, Dr Michael Chadwick!, Dr Benjamin Price?, Dr
Jane Catford?, Dr Michael Murray-Hudson?, Emeritus Professor Anson Mackay*
King's College London, London, United Kingdom, ?Natural History Museum of London,
London, United Kingdom, 30kavango Research Institute (University of Botswana), Maun,
Botswana, “University College of London, London, United Kingdom

7F _RS21_Wetland ecology and management, June 22, 2023, 10:30 AM - 12:00 PM

Biography:

I am a PhD student in the London NERC DTP, looking at how to characterise freshwater
diversity in the Okavango Delta using taxonomical and molecular techniques, with a focus on
Diptera: Chironomidae (non-biting midges). | have a Master's Degree in Environmental
Restoration and Management (University of Barcelona) and a Licenciate Degree in Biology
(University of Vigo, Spain).

The Okavango Delta, in Botswana, is one of the biggest inland deltas in the world, being fed
by the annual flood pulse and local rainfall. Freshwater organisms in the Delta and
connected Lake Ngami provide direct and indirect benefits to people and the economy of
the region, such as fisheries and water purification. However, their existence could be
threatened by human activities (upstream water abstraction and planned hydropower
structures) coupled with climate change. For their protection, and in the current context of
global freshwater biodiversity decline, it is essential to know their distribution, ecology, and
status of the ecosystems that they inhabit. However, to date, studies on certain taxa from
the Delta at species level, particularly within the macroinvertebrates (e.g. Chironomidae,
Ostracoda, Ephemeroptera, Trichoptera) are scarce. The majority have not identified them
beyond family level or morphospecies, due to their taxonomical difficulty and the lack of
expertise. Here, we present preliminary data from eDNA and kick net sampling during low
flow. DNA metabarcoding confirms some results from taxonomical identifications and the
presence of new national records for Botswana: 5 genera of Chironomidae (Ablabesmyia,
Cladotanytarsus, Microchironomus, Procladius, Tanytarsus), one family of Oligochaeta
(Naididae) and 2 genera of Diptera (Calliphora and Culicoides). The combination of
taxonomical and molecular techniques can be used in tropical wetlands to complete the
inventories, improving not only the knowledge of freshwater diversity at species level, but
also the rates of biodiversity loss with more certainty.
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Citizeen, a smart solution that promotes biodiversity mapping in blue
and green urban areas for an active and healthy ageing

Dr SAnia RQ Serra?, Elisabete Pitarma?, Pedro Resende?, Dr Maria Jodo Feio!
!MARE Marine and Environmental Sciences Centre/ ARNET Aquatic Research Network,
University of Coimbra, Dep Life Sciences, Coimbra, Portugal, 2Céritas Diocesana de Coimbra,
Innovation Department, Coimbra, Portugal, 2°0WL — OUR WATCH LEADS, Coimbra, Portugal
5A SS08 Freshwater ecosystems and urbanization — is the sustainable development of cities
really possible?, June 20, 2023, 2:15 PM - 3:45 PM

Biography:

SRQSerra is a researcher at MARE&ARNET, University of Coimbra, with experience in
assessing the ecological integrity of streams and rivers using benthic macroinvertebrates.
Author of a national guide for macroinvertebrates identification, also have been using
macroinvertebrates traits (including Chironomidae; after developing a database for
Chironomidae traits) to indirectly assess the functional integrity of stream systems. She has
been working on urban streams, assessing ecosystem services and the importance of these
blue and green urban areas for healthy and active ageing. Focusing recently on the use of
technological solutions to reconnect citizens with natural environments, creating smarter and
healthier cities.

The world is ageing and concentrating on cities. Despite greater amenities and services,
urban environments are often highly modified, disconnecting people from nature. Yet,
citizens’ regular contact with natural environments is beneficial, enhancing physical, mental
health and social well-being. Well preserved Urban Blue and Green Areas (UBGAs), as
stream and river ecosystems, function as ecological corridors between fragmented urban
natural areas, potentially operating as preventive and restorative environments. Faced with
an ageing world, great hopes are placed on the emergence of innovative technological
strategies. Several technological solutions were identified responding to the needs of OAs in
the indoor but not for the outdoor environment. One of the aims of Pharaon project, Pilots
for Healthy and Active Aging (Horizon 2020 | DT-TDS-01-2019 | 857188), is to reconnect
OAs with the natural outdoor urban environments, through “Together City and Nature” and
“City Audit Tours” actions. Gathering requirements for users over 65 following a user-centric
approach, Citizeen was born, responding to ageing specific needs and aiming for a smarter
city. Citizeen is a smartphone app that uses satellite navigation, satellite Earth observation
and Al, to locate the user and map the surrounding UBGAs. It promotes active mobility in
urban natural areas, allowing users to access and co-create contents about biodiversity but
also thermal comfort or vegetation density. It is a ludic, intuitive, rich application that tutors
active citizens of all ages, collects citizen science data, and amazes passive users, favoring
citizens' concern for the preservation and management of these natural urban areas.
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Citizen Science = Citizen Crane Update: Further evidence of the
importance of long term research by a local community.

Prof. Paul Leonard?
Brunel University, Uxbridge, London, United Kingdom, 2FORCE, Twickenahm, UK, 3The
Zoological Society of London, London, UK
1G_SS02_Monitoring, managing and protecting/restoring freshwaters — the role and power
of citizen science, June 19, 2023, 10:30 AM - 12:00 PM

Biography:

Paul Leonard FLS., headed the Marine & Freshwater Science Unit in a UK Government
Department for 12 years that included extensive research on science - based evidence to meet
policy needs with Citizen Scientists.

He is a long-term supporter of SEFS & an Independent Members of the Thames RFCC that
promotes practical measures to reduce flooding & the use of Natural Flood Management.

https://www.gov.uk/government/groups/thames-regional-flood-and-coastal-committee

Since SEFS6, the importance of Citizen Scientists has been highlighted. In October 2022, the
Crane Valley Partnership identified 60 catchment-based community organisations with
approximately 1000 volunteers. The work they cover is in partnership with the Environment
Agency, Thames Water and Councils, all of whom may have a legislative role to control
discharges and monitor their impacts. The Citizen Scientists are trained to add evidence and
promote better environmental practice. Thus, outcomes include raising public awareness,
access and participation, providing evidence to inform river management with the aim to
improve water quality, habitats and biodiversity. The River Crane is an important tributary
of the River Thames on the west side of London, with the Citizen Crane initiative & training
commencing in 2014. In 2023, the 8th Year Report was able to provide details of progress
on water quality and ecosystem health. Monitoring along the length of the river involves
dedicated trained scientists and the success of the work is a tribute to their commitment.
The upper catchment continues to pose pollution problems, due to misconnections and
blockages, thus, regulators are encouraged to investigate. The middle catchment suffers
from its geomorphology, while the lower catchment has the best environmental health as
shown by a range of indicators. Approaches to improving the River Crane and wider
implications for the Crane Valley Partnership are discussed.
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Citizen Science and the art of synoptic sampling: experiences from
the iWharfe project

Prof. Rick Battarbee'?, Mr Malcolm Secrett?, Dr Gina Henderson?
tUniversity College London , London, United Kingdom, 2Addingham Environment Group,
Addingham, United Kingdom
1G_SS02_Monitoring, managing and protecting/restoring freshwaters — the role and power
of citizen science, June 19, 2023, 10:30 AM - 12:00 PM

Biography:

Emeritus Professor and former Director of the Environmental Change Research Centre at
University College London with research interests in the ecology and palaeoecology of lakes
with respect especially to acidification, eutrophication and climate change. In retirement |
chair our village Environment Group and lead a citizen science project on the ecology of the
River Wharfe working closely with the Yorkshire Dales Rivers Trust.

The River Wharfe in llkley is the first running water site in the UK to be designated as a
Bathing Water. | will describe the role played by citizen scientists in assembling data on
faecal bacteria which helped to secure the designation. | will also describe our “iWharfe”
project in which 60 samples for faecal bacteria and nutrient chemistry were collected by
citizen scientists from the full 125 km length of the river in a single morning. By minimising
the impact of flow variability along the river the data provided a remarkably coherent
snapshot of river health from its headwaters in the Yorkshire Dales to its junction with the
River Ouse near York. Epilithic diatom samples were collected during low flow conditions at
each nutrient chemistry sampling site over the following few weeks. All samples were
analysed by accredited labs. The combined data clearly identify the principal sources of
faecal bacteria contamination and nutrient pollution along the river, with the llkley Sewage
Treatment Works situated close to the designated bathing water site being the main culprit.
The project illustrates the value of synoptic sampling in river systems and the central role of
trained volunteers collecting samples. But it also illustrates the need for citizen science led
projects either to be collaborative with professional freshwater ecologists or to have access
to accredited laboratories for the analysis of critical determinands such as orthophosphate
and taxonomically awkward biological groups such as diatoms.
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Classifying the metabolic regimes of Iberian rivers: A practical
approach to synthesize river functioning

Dr Francisco J Pefias?, Dr. Amaia Angulo?, Prof. Jose Barquin*

l|HCantabria - Instituto de Hidrdulica Ambiental de la Universidad de Cantabria, Santander,

Espana

9D_RS02_Biogeochemical processes and greenhouse gas emissions in inland waters, June 23,
2023, 10:15 AM - 12:00 PM

Biography:

Francisco holds a PhD in Science and technology for the environmental management of
hydrological systems (Universidad de Cantabria). Dr. Pefias was granted a two-year
postdoctoral fellowship funded by the Chilean Government (2017-2019). Currently Dr. Pefias is
a senior researcher at the IHCantabria.

His research focuses on key disciplines within the fields of freshwater ecology, water resources
and ecosystem management aiming to improve our understanding on the dynamics of river
ecosystems under natural and human-impacted conditions. He has publisehd 26 SCI papers
and has participated in 18 competitive R&D projects and 18 non-competitive contracts with
public and private entities.

River Ecosystem Metabolism (REM) represents a cornerstone for river ecology and
freshwater management as it includes the total interrelated fluxes that fix and mineralize
organic carbon in an ecosystem and integrates the response to a broad range of natural and
human factors. The proliferation of reliable sensors, and easy-to-use software for the
calculation of Gross Primary Production (GPP) and Ecosystem Respiration (ER) represents an
excellent opportunity to gain understanding of the river ecosystem energetics. However, to
date very few studies have focused on analysing multiannual regimes of REM and their
environmental drivers from a large-scale perspective. Moreover, the application of
classification approaches to develop functional typologies can be very valuable to
synthesized and understand the complex REM patterns at these spatio-temporal scales. In
this study we estimated the GPP, ER and REM regimes of 49 Iberian rivers and developed a
data-driven classification, based on a set of indices accounting for the mean and extreme
values of GPP and ER. We found 3 and 4 GPP and ER types, respectively, distinguished by
their monthly magnitude and seasonality. Our results suggested a clear presence of
characteristic functional typologies in the Iberian rivers driven by a consistent set of natural
gradients, and human related drivers (i.e. flow alteration and land cover and land use). This
work has important implications since functional typologies could be linked to certain river
ecosystem services rates, and they could aid to understand global carbon dynamics and
predict the consequences of large-scale disturbances such as climatic change.
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Climate change feedbacks: Is lake warming impacting internal
nutrient cycling?

Dr Eleanor Mackay, G. McShane, G. Rhodes, B. Dodd, G. Rankin, H. Feuchtmayr, S. J.
Thackeray

4F RS13_Climate change and freshwaters: challenges and solutions, June 20, 2023, 10:30
AM -12:00 PM

There is widespread evidence for the warming of lake surface waters across the globe and
the impacts of increased thermal stratification on deep water oxygen decline during the
summer. These changes in the oxygen regimes of lakes have potentially severe
consequences for nutrient cycling in enriched systems, with the positive feedback effects of
increased internal nutrient cycling exacerbating water quality problems and delaying
ecological recovery. Here we present long term data analysis from the temperate English
Lake District collected as part of the UK-SCAPE Cumbrian Lakes Monitoring Platform. Long-
term increases in surface temperature and stratification metrics are positively correlated
with measures of oxygen decline and the duration of anoxia in a productive lake. Changes in
anoxia are subsequently associated with an increase in late summer phosphorus and
reduced nitrogen concentrations. These changes are indicative of increased internal nutrient
supply from lake bed sediments and consequent impacts on phytoplankton biomass. These
climate induced changes pose critical challenges to our ability to effectively manage lake
water quality in a warmer world.
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Climate change impacts on standing waters — the need for urgent
action

Dr Linda May!, Mr Philip Taylor!, Mr lain Gunn?, Dr Stephen Thackeray?, Professor Laurence
Carvalho?, Miss Mairéad Corr!, Miss Anne Dobel’, Miss Alanna Grant?!, Miss Gemma Nash?,
Dr Emma Robinson?, Professor Bryan Spears!
1UK Centre For Ecology & Hydrology, Edinburgh, United Kingdom, 2Norwegian Institute for
Water Research, Oslo, Norway
1F_RS13_Climate change and freshwaters: challenges and solutions, June 19, 2023, 10:30
AM -12:00 PM

Biography:

Dr Linda May leads the UKCEH Freshwater Restoration and Sustainability Group at UKCEH
Edinburgh and has 46 years’ experience as a freshwater ecologist. Her main research areas
are the causes, effects and remediation of water pollution problems. This includes catchment
wide studies of point and diffuse sources of pollution, their impacts on water quality and the
development of remediation strategies. A particular interest is the impact of climate change
and extreme events on nutrient transport and ecological responses.

Like the rest of the world, the UK is facing an unprecedented climate change crisis. This is
likely to affect the quality of its standing waters. Here, we present some of the evidence
required to evaluate climate-related risks to our standing waters and to inform adaptation
strategies that will safeguard their integrity, biodiversity and sustainable use. Focusing on
Scotland’s standing waters, we have combined information from the literature, expert
opinion and monitoring data, and used statistical analyses and visualisation (mainly
mapping), to explore potential changes in climate change stressors to 2080. We have found
that the water temperature of 97% of Scottish lochs increased between 2015 and 2019, and
that most (88%) had warmed by 0.25°C to 1.0°C per year over that period. A small number
(9%) of lochs had increased by 1.1°C to 1.3°C per year over that period. Using newly
available climate change projections, we found that average April to September water
temperatures in Scottish standing waters would probably rise by about 3°C by 2080, and
that extreme drought events were likely to become more common. Our results suggest that
by 2080, algal blooms are likely to become more prevalent in response to warming, lower
flushing rates, and mismatches in the seasonal timing of algal communities and their
zooplankton grazers. We provide evidence that climate change risk assessments are needed,
urgently, for all standing waters to inform an evidence based, whole system approach to the
sustainable management of lakes and reservoirs before it is too late.
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Climate change threats to biodiversity of alpine ponds: effects of
temperature, hydroperiod and connectivity in 500 ponds in the
French Alps and Pyrenees.

Mrs Marie Lamouille-Hébert?’, Mr Florent Arthaud>’, Mr Aurélien Besnard*, Mrs Rosalie
Bruel>’, Mrs Nathalie Reynaud®’, Mr Thierry Tormos>’, Mr Thibault Datry*
'INRAE, Riverly, Lyon, France, France Nature Environnement Haute-Savoie, Pringy, France,
3Université Savoie Mont Blanc, INRAE, CARRTEL, Thonon-les-Bains, France, *Centre
d'Ecologie Fonctionnelle et Evolutive, UMR5175, Montpellier, France, >Office francais de la
Biodiversité, Service ECOAQUA, DRAS, Aix-en-Provence, France, ®INRAE, Aix Marseille
Université, UMR RECOVER, Aix-en-Provence, France, 'Péle R&D ECLA, Aix-en-Provence,
France

5E_RSO5_Small water bodies, June 20, 2023, 2:15 PM - 3:45 PM

Biography:
I work in a NGO, France Nature Environnement Haute-Savoie and | am conducting a PhD
(2021-2024). | do research in alpine freshwater ecology and biodiversity conservation.

The unprecedented rate of climate change is leading to a global erosion of biodiversity.
Many species are becoming extinct or experiencing drastic shifts of their geographical
distribution: contraction, enlargement or displacement. Alpine ponds are local biodiversity
hot spots and act as sentinels of these changes due to the thermal preferences of their
constituent species. In addition to thermal and trophic stresses, their high elevation and
isolation within landscape induced slow population dynamics. In this context, the CIMaE
project (Climatic Impact on Mountain aquatic Ecosystems) aims to better understand alpine
ponds biodiversity distribution mechanisms for defining efficient management strategies to
mitigate the effects of climate change. For that purpose, the current and future distribution
(2025, 2050, 2100) of three biological groups (dragonflies, aquatic plants and frogs/newts)
are studied in the French Alps and Pyrenees in more than 500 ponds. These groups exhibit
contrasted life history traits (including their capacity to disperse) and different strategies to
cope with increased temperature, drying and decreased connectivity. Their distributions are
analyzed along different gradients of water temperature, hydroperiod and connectivity. We
will present the first results and their implications for the next phases of the CIMaE project.
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Climatic effects on the synchrony and stability of temperate
headwater invertebrates over four decades

Dr Stefano Larsen?, Dr Fiona Joyce?, Dr lan Vaughan?, Dr Isabelle Durance?, Dr Jonathan
Walter?, Prof Steve Ormerod?
'Edmund Mach Foundation, San Michele all'Adige, Italy, 2Cardiff University, Cardiff, UK,
3University of Virginia, Charlottesville, USA
1F_RS13_Climate change and freshwaters: challenges and solutions, June 19, 2023, 10:30
AM -12:00 PM

Biography:
MS in Biological Sciences at Roma3 university (IT).

PhD in Ecology at Cardiff University (UK).

Marie-Curie Fellow at University of Trento (IT).

Permanent research scientist at Edmund Mach Foundation (IT).

Quantitative community ecologist with special interest in stream and riparian ecosystems

Understanding the ecological effects of climate change on freshwater ecosystem dynamics
requires assessment of the influence of other large-scale processes. However, few studies
allow such assessments over decadal timescales. Here, we examined how variation in
annual weather patterns associated with the North Atlantic Oscillation (NAO) over four
decades affected synchrony and stability in a metacommunity of stream invertebrates
across contrasting headwater streams in central Wales (UK). Prolonged warmer and wetter
conditions during positive NAO winters synchronised variations in population and
community composition among and within streams thereby reducing stability across levels
of organisation. This climatically-mediated synchronisation occurred in all streams
irrespective of acid-base status and land use, but was weaker where invertebrate
communities were more functionally diverse. Wavelet modelling indicated that variation in
the NAO explained up to 50% of overall synchrony in species abundances at a timescale of
6-8 years. However, the synchronising effect of the NAO varied across species groups, with
cold-adapted species showing high sensitivity to climate variation. The NAO had no effects
on spatial synchrony in hydrochemistry, instead appearing to affect ecological dynamics
through local variations in temperature, precipitation and discharge.

Our findings illustrate how large-scale climatic fluctuations generated over the North
Atlantic can affect population persistence and dynamics in continental freshwater
ecosystems in ways that transcend local catchment character. The analyses also suggest
that protecting and restoring functional diversity in stream communities can increase their
stability in the face of warmer, wetter conditions that are analogues of ongoing climate
change.
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Closing the gap: conservation and threats of temporary ponds in
peninsular Spain

Dr Margarita P. Florencio Diaz!, Mr. Christian Arnanz!, Mr. Pablo Soto!, Ms. Marina Tomds-
Martin?, Dr. Miguel Angel Rodriguez?, Dr. Jorge M. Lobo?, Mr. David Aragonés?, Dr. Rocio
Fernandez-Zamudio®, Ms. Carmen Ramirez Soto®, Dr. Santos M. Cirujano Bracamonte’, Dr.
Laura Serrano®, Dr. Paloma Alcorlo?, Dr. Salvador Molla?, Dr. Eugenio Rico?, Dr. Angel
Baltanas!, Dr. Ana Isabel Lopez-Archillal, Dr. Maria Anton-Pardo?, Dr. Bruno R. Ribeiro'°, Dr.
Geizianne Tessarolo'!, Dr. Luis M. Bini®, Dr. Rafael Loyola?, Dr. Ignacio Morales-Castilla?,
Dr. Juan Carlos Moreno Saiz!, Dr. Carlos Melian'3, Dr. Carmen Diaz-Paniagua®
!Departamento de Ecologia / Centro de Investigacién en Biodiversidad y Cambio Global
(CIBC-UAM), Universidad Autonoma de Madrid, Madrid, Spain, 2Departamento de Ciencias
de la Vida, Universidad de Alcald, Madrid, Spain, 3Departamento de Biogeografia y Cambio
Global, Museo Nacional de Ciencias Naturales, CSIC, Spain, Madrid, Spain, *LAST, laboratorio
de SIG y teledeteccion, Estacidn Bioldgica de Dofiana, CSIC, Seville, Spain, °ICTS-RBD,
Estacion Bioldgica de Dofiana, CSIC, Seville, Spain, ®Departamento de Ecologia Evolutiva,
Estacion Bioldgica de Dofiana, CSIC, Seville, Spain, “Real Jardin Botanico, Departamento de
Biodiversidad y Conservacién, CSIC, Seville, Spain, 8Departamento de Biologia Vegetal y
Ecologia, Universidad de Sevilla, Seville, Spain, °Institut Cavanilles de Biodiversitat i Biologia
Evolutiva, Universitat de Valéncia, Valencia, Spain, *°Departamento de Ecologia, Instituto de
Ciéncias Bioldgicas, Universidade Federal de Goids, Goiania, Brazil, 1*Programa de Pds-
graduacdo em Recursos Naturais do Cerrado, Universidade Estadual de Goids, Anapolis,
Brazil, 1?Fundac3o Brasileira para Desenvolvimento Sustentdvel, Rio de Janeiro, Brazil,
13Swiss Federal Institute of Aquatic Science and Technology, Swiss, Switzerland
1D_SS06_Ponds as integral part of aquatic and terrestrial landscapes, June 19, 2023, 10:30
AM - 12:00 PM

Biography:

I am an experienced limnologist with a large background in aquatic ecology, particularly in the
conservation of temporary ponds. During twelve years of postdoctoral research, almost six in
two international institutions, more than five in tree national institutions, | have tried to
understand the biodiversity patterns of temporary ponds using community ecology, and how
these assemblages can face biological invasions and other anthropogenic perturbations at
local and regional scales. The use of community ecology has also allowed me to determine
biodiversity patterns of terrestrial and aquatic arthropods of the Azorean oceanic islands
facing land-use changes and alien species

Temporary ponds are characteristic habitats of the Mediterranean region, being a priority
for conservation under the European Union Habitats Directive (code: 3170). However, these
ponds are under serious threat, and many have been degraded or destroyed in recent
decades, leading to significant consequences for their singular biodiversity. In peninsular
Spain, temporary ponds occupy 52% of Natura 2000 sites, making up the largest proportion
of this conservation network containing temporary ponds in Europe. Nevertheless, there is
no comprehensive database of georeferenced and catalogued temporary ponds for this
region. In this study, we mapped more than 3,700 temporary ponds in peninsular Spain,
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using information from national catalogues, literature, and expert collaborators. We aim to
assess the main threats to these ponds by (1) analysing how the macro- and micro-
invertebrate assemblages of temporary ponds have responded to 14 years of species
invasions and desiccation in the Dofiana National Park, and (2) modelling the invasion risk of
temporary ponds under various plausible scenarios of spatial connectivity, climate change,
and landscape disturbance in peninsular Spain. Ponds will be classified as high-conservation
priorities based on biodiversity data and as data deficient. To address the difficulty of
detecting small, cryptic temporary ponds, we have created a webpage for citizen science
(https://www.climariskinpond.com/) to help identify and protect these ponds for
conservation purposes.
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Collateral Benefits: Using Long-Term Bioassessment Programs to
Evaluate the Effects of Climate Change on Stream Ecosystems

Dr Robert Bailey?, Dr. Trefor Reynoldson
!Ontario Tech University, Oshawa, Ontario, Canada
1F_RS13_Climate change and freshwaters: challenges and solutions, June 19, 2023, 10:30
AM - 12:00 PM

Biography:

Over the last 30 years as an academic researcher, Bob has worked with Trefor Reynoldson and
the late Richard Norris to develop and refine the Reference Condition Approach (RCA) to
bioassessment of freshwater ecosystems. With colleagues and students, he has applied RCA in
assessing the effects of human activity on streams in Canada from placer gold mining in the
Yukon to former coal mining areas in Cape Breton.He is currently a Professor in the Faculty of
Science at Ontario Tech University, focused on new ways to model biological change in
freshwater ecosystems with big data from remote sensing and GIS.

Climate change has been shown to affect the physical and chemical component of stream
ecosystems both directly (e.g. via changes in flow regime) and indirectly (e.g. via changes in
frequency and intensity of catchment forest fires). Effects on stream biota are less well
known, but long-term sampling in bioassessment programs (e.g. RIVPACS in the UK) may
reveal climate-change driven changes in the benthic community. In Canada, the Canadian
Aguatic Bioassessment Network (CABIN) program has gathered data on the monitoring of
100s of reference (i.e. low exposure to local human activity) streams in British Columbia for
25 years, with several sites sampled more than three times over periods of more than six
years. We measured temporal change in the composition of the benthic community at these
sites by looking at changes over time in the sites as a whole and the trajectory of individual,
repeatedly sampled sites. This was compared to the 10x10km resolution climate change
projection model created from archival temperature and precipitation data by Environment
& Climate Change Canada. At some sites, there is evidence of systematic community change
over time that is related to climate change. At others, variability through time does not track
changes in the climate. We will look at some of the factors that may help explain these
different answers to the question of if and how much climate change affects stream
ecosystems.
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Combining palaeo- and contemporary ecology to assess

biodiversity in aquatic environments

Tahir Khanzada'?, Meg Materne?, Molly Colgate!, Helen Bennion?, Geraldene Wharton?, Carl
Sayer?!
!Department of Geography, University College London, London, UK, 2School of Geography,
Queen Mary University of London, London, UK
5F RS08 The past is the key to the future: the role of palaeoecology in understanding and
managing fresh waters, June 20, 2023, 2:15 PM - 3:45 PM

Biography:

Tahir Khanzada is a PhD student on the London NERC DTP based at UCL Geography and
Queen Mary Geography. He is supervised by Helen Bennion (UCL), Geraldene Wharton (Queen
Mary), and Carl Sayer (UCL). His project focuses on analysing biodiversity changes in a
freshwater landscape (the River Glaven, North Norfolk, UK) using both contemporary and
palaeoecological techniques, supported by historic and contemporary mapping of
waterbodies in the area. He previously completed an undergraduate degree in Geography and
a master's degree in Climate Change, both at UCL Geography.

Biodiversity changes over the last 200 years in lowland agricultural settings are primarily
influenced by human activities, particularly farming practices involving fertilisers and land
use changes. These changes occur on both long (decades-centuries) and short (years)
timescales, and the intensity of these changes due to stressors varies temporally and
spatially. The River Glaven catchment, north Norfolk, UK, offers an opportunity to examine
biodiversity changes in the freshwater landscape using both palaeo- and contemporary
ecological techniques. At two lakes in the catchment, Selbrigg and Bayfield,
palaeolimnological studies, principally macrofossils and diatoms, have been carried out on
radiometrically-dated sediment cores. Additionally, both sites have been fully and casually
surveyed for aquatic macrophytes for the last 20 years. Selbrigg is situated near the
headwaters of the river system and is therefore likely to be a comparatively clean site with
less overall nutrient input, whereas Bayfield is an onstream site near the mouth of the river
and as such can be considered a good catchment integrator, broadly representing change
from the entire catchment. Combining palaeoecological data with detailed, consistent
contemporary surveys and casual observations allows for analysis of both long-term and
more rapid changes in biodiversity and can be used to answer questions such as how, when,
and where biodiversity changes occur in a catchment in response to stressors.
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Comparative transcriptomics reveals molecular mechanisms of
European fish salinity adaptation under multiple stressors

Mr Camilo Escobar-Sierra®, Dr. Miguel Cafiedo-Argiielles?, Dr. Dolors Vinyoles?, PD Dr.
Kathrin Lampert?!
lInstitute of Zoology, Universitat zu K6In Mathematisch-Naturwissenschaftliche Fakultat,
Zulpicher Str. 47b, K6In, NRW, 50674, Germany, 2FEHM-Lab, Institute of Environmental
Assessment and Water Research (IDAEA-CSIC), Barcelona, Spain, 3Departament de Biologia
Evolutiva, Ecologia i Ciéncies Ambientals, Facultat de Biologia, Institut de Recerca de la
Biodiversitat (IRBio), Universitat de Barcelona (UB), Avda. Diagonal 643, Barcelona, Spain

8F SS10_Freshwater salinization: causes, consequences and management, June 22, 2023,

3:45 PM - 5:30 PM

Biography:

Camilo Escobar-Sierra is a PhD candidate in the Lampert's fish ecology lab at the University of
Cologne. He earned a Bachelor's degree in Biology and a Master's degree in Aquaculture,
Environment, and Society (ACES). Camilo's research interests are focused on aquatic ecology
and exploring the interactions between humans and aquatic ecosystems. His expertise
includes community ecology, and molecular ecology using tools such as transcriptomics,
metabolomics, and isotopic analyses. Currently, his research investigates the impact of
anthropogenic stress on fish populations across various European catchments, studying their
response at both the population and molecular levels.

European freshwater ecosystems face multiple stressors (MS), which can significantly
impact their fish fauna. Freshwater salinization (FS) is an emergent stressor that poses a
significant risk to freshwater-adapted species. However, the underlying molecular
mechanisms of this adaptation are not well understood, and it can be challenging to discern
the specific effects of a single stressor, such as FS, in an MS scenario. To address this
research gap, we conducted three studies using comparative transcriptomics to examine the
effects of FS on fish with different levels of salinity adaptation. Our research involved
Gasterosteus aculeatus, Phoxinus septimaniae x P. dragarum, Cottus gobio, and Cottus
rhenanus specimens collected from different rivers in Germany and Spain, covering a
gradient of salinity and MS. We employed high-throughput mRNA sequencing and
differential gene expression analysis to study the molecular pathways and over-expressed
biomarker genes under these conditions in the different fish species. Our results revealed
that increased salinity led to an enrichment of pathways and biomarker genes related to
osmoregulation and physiological stress in G. aculeatus. Ongoing analysis is expected to
show similar responses in P. septimaniae x P. dragarum and an increased enrichment of
pathways related to physiological and immune stress in Cottus spp., which have a lower
adaptation to salinity. Our study provides insight into the molecular mechanisms involved in
fish salinity adaptation in both stenohaline and euryhaline species in natural habitats facing
MSs. These findings have the potential to inform management strategies aimed at
mitigating FS in species with different salinity sensitivity.
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Comparing microbial diversity patterns and community assembly in
natural and constructed wetland systems

Dr Carlos Rocheral, Mr Antonio Picazo!, Ms Maria Pefia?, Mr Daniel Morant!, Mr Javier
Miralles-Lorenzo?, Ms Nuria Oliver?, Ms Tatiana Montoya?, Mr Antonio Camacho!
Cavanilles Institute for Biodiversity and Evolutionary Biology, University of Valencia,
Paterna, Valencia, Spain, 2Group Global Omnium, Valencia, Spain

Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:

Carlos Rochera holds a PhD in Biology. He is a research member of the group of Limnology of
the Cavanilles Institute of Biodiversity and Evolutionary Biology (University of Valencia). He is
accomplising investigations on the functional aspects of microbial populations from polar and
temperate regions, as well as the sensitivity and vulnerability of ecological processes in
aquatic ecosystems to climate change.

Microbial communities participate in essential ecological functions in natural wetland
ecosystems, and constructed wetlands aim to replicate such functions for the water
treatment. Treatment effectiveness can be assessed by comparing the analogies of
microbial parameters between both types of wetlands. In this study, we compared the
microbial communities of constructed wetlands with a different structural complexity with
those of natural coastal wetlands from the same geographical region (East Spain). Bacterial
and archaeal community composition was determined using high-throughput 16S rRNA
gene amplicon sequencing. Functional predictions of the microbial community were
performed based on these data. The interactions and complexity of the resulting
communities was assessed by a co-occurrence network analysis. The results demonstrated
that topological properties of these networks were mainly associated with the complexity of
the constructed wetland. Parameters such as the number of nodes, number of sub-
networks, or the path length between nodes increased as the heterogeneity of the system
did. Accordingly, the constructed wetlands with higher structural complexity, which
combined both surface and subsurface flow, showed a network topology closer to that
observed in natural wetlands. These advanced analytical tools can be used to support the
management of these type of artificial wetlands to increase its performance in water quality
improvement. This work is supported by the IVACE (Instituto Valenciano de Competitividad
Empresarial, Generalitat Valenciana) through the PIDCOP-CV programme, and by the project
CLIMAWET-CONS (PID2019-104742RB-100), funded by Agencia Estatal de Investigacién and
the Ministerio de Ciencia e Innovaciéon (Gobierno de Espafia).
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Comparison of gap-filling methods for freshwater satellite data: a
case study on spatial-temporal surface water temperature of Lake
Titicaca

Ms Dieu Anh Dinh?, Prof. Eleanor Jennings?, Dr. Valerie McCarthy!, Dr. R. lestyn Woolway?

!Centre for Freshwater and Environmental Studies, Dundalk Institute Of Technology,

Dundalk, Ireland, 2School of Ocean Sciences, Bangor University, Menai Bridge, Anglesey, UK
Poster Session 1, June 20, 2023, 1:15 PM - 2:15 PM

Biography:

Dieu Anh is a PhD researcher at the Centre for Freshwater and Environmental Studies,
Dundalk Institute of Technology, Ireland. Her research interests are climate change impacts,
remote sensing and freshwater resources.

Satellite Earth Observation can be used to provide time series data for lakes at a global
scale, and thus are critical for understanding their responses to climate change. However,
these satellite data also have their limitations, including the presence of gaps (e.g., due to
clouds). Gaps in satellite data can be filled using linear interpolation, but this can introduce
unknown and unquantified errors. In turn, novel techniques need to be developed and
explored. In this study, we investigate numerous gap-filling methods to reconstruct missing
lake surface water temperature data (LSWT) in Lake Titicaca, a lake of critical importance in
Peru and Bolivia. Specifically, in this study, we explore several basic gap-filling methods,
from relatively simple nearest neighbours and linear/stine interpolation to more complex
EOF-based techniques, including DINEOF (Data Interpolating Empirical Orthogonal
Functions) and a machine learning algorithm (e.g., Boosted Regression Trees). For this
research, we used 7671 daily LSWT images for Lake Titicaca between 2000 and 2020 from
the European Space Agency Lakes_ Climate Change Initiative dataset. The satellite data was
derived from multiple sensors with a high spatial resolution of 1/120 degrees. The primary
results show that DINEOF performed better in filling gap values compared to the other
methods. The root mean square of error (RMSE) between the original LSWT and
reconstructed LSWT using DINEOF resulted in the lowest value (RMSE= 0.29). The research
contributes to climate change's impact on lake studies and resolves the challenge of cloud
cover in freshwater remote sensing.
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Complexity calls for collaboration - a plea for an open modelling
culture

Dr Thomas Petzoldt!, M.Sc. Johannes Feldbauer?, Dr. David Kneis?, Prof.Dr. Karline Soetaert?
Technische Universitit Dresden, Institute of Hydrobiology, Dresden, Germany, 2Royal
Netherlands Institute for Sea Research, Department Estuarine and Delta Systems, Yerseke,
Netherlands
4G_SS12_Modelling meets data science - what can we and our machines learn from each
other?, June 20, 2023, 10:30 AM - 12:00 PM

Biography:

Diploma in biology at Rostock University and TU Dresden, Germany; scientific assistant and
PhD about model-based short-term predictability of phytoplankton blooms (statistical, neural
networks, fuzzy logic, differential equations). Since then member of scientific staff: teaching,
computer infrastructure, research projects in the field of imnology and ecological modelling.

During the last decade, ecological models have become too large, complex and diverse to be
handled by a single person or a small group of modellers. Additional challenges arise to
ensure software sustainability and increase life expectancy of models under a rapidly
evolving technological basis. It is thus crucial to efficiently share experience between
collaborators and transfer knowledge to students. Open source software can facilitate this
process since packages, examples, documentation, and building blocks can be shared easily.
The use of common scripting languages like R or Python further supports exchangeability
and interoperability. We will present a set of open source software components, that
appeared as a technical byproduct of our research and teaching activities. Making those
freely available has given us feedback and options for collaboration. Examples include
contributions to package "deSolve" that became R's main differential equation solver
package, to "marelac" with physical constants and equations for marine and freshwater
applications, "growthrates" for fitting growth experiments, "rodeo", that generates
computationally efficient code from tabular representations of complex models, and
"rodeoFABM" for linking such models to hydrophysical drivers like GOTM. Even more
important than our own contributions was the benefit we received from others. Without
this toolbox, our recent contributions to water quality management and climate impact
research would not have been possible. We regard it as our duty to share our technological
experience with students and the community, in form of publicly available code and
documentation, as didactic material, and easily accessible web applications.

S E F S ] 3 13th Symposium for European Freshwater Sciences | 18 - 23 June 2023
Abstract Book

| 117



Connecting communities through citizen science

Ms Rebecca Lewis?
1Buglife, Scotland, United Kingdom
2G_SS02_Monitoring, managing and protecting/restoring freshwaters — the role and power
of citizen science, June 19, 2023, 2:15 PM - 3:45 PM

Biography:

Ecologist and Conservation Officer for Buglife - The Invertebrate Conservation Trust. Scottish
Freshwater Group Advocacy Officer and Riverfly Partnership Trainer. Project lead for
Guardians of our Rivers for Buglife Scotland and coordinator for Riverfly on the Esk.

Citizen Science is a mostly understood area. Community citizen science may be another
deviation from this that connects our modern-day ideals of ‘Place’ where we focus project
development on our doorstep, connecting ourselves more with the immediate surroundings
and how we sustain communities within these. The main difference being that they are
community driven with the only agency being a collective agenda for change. Therefore, the
drivers of citizen science might be more important to distinguish when it comes to
sustainability; when its community grown its more malleable, allowing adjustments which
incorporate societal and environmental change. Using a case study on the Lothian Esk, we
have been exploring a project that has grown to catchment scale monitoring using
community citizen science. Building and reconnecting the community to its river through a
rather unlikely facilitator, the freshwater invertebrate. | will discuss this from the bottom
up, the effort involved to grow and sustain this project. The communication and success of
one group creating a ‘Buzz’ that attracted a wider audience across Scotland and a launch
pad for a country wide roll out.
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Connecting inland wetlands to artificial embanked lakes to improve
lake ecosystem functioning

Dr Ralf Verdonschot?, Jeroen Veraart?!
Wageningen Environmental Research, Wageningen, Netherlands
2B _RS11_Restoration and conservation (incl. nature-based solutions), June 19, 2023, 2:15
PM - 3:45 PM

Biography:

My research focusses on the ecological functioning of aquatic ecosystems and its
communities, with a focus on streams and wetlands and macroinvertebrates. Research topics
include the mechanisms generating biodiversity in freshwaters, ecological restoration
techniques and nature-based solutions, and the monitoring and assessment of ecological
quality. Translating scientific findings into practical applications for water managers and
policy makers is an important part of my work.

The lakes lJssel and Marken in the Netherlands are large artificial water bodies with steep
embanked shores, a controlled water level and no significant shoreline marshes. They could
be described as novel ecosystems. Inflow consists of a mixture of river water and controlled
water inlet from inland polders. Pumping stations are used to bridge inland-lake water level
differences. In addition, lake water levels are kept high in summer to guarantee freshwater
supply for agriculture, which complicates wetland development. Recent major food web
changes, resulting in a decrease in fish and bird densities, has triggered a debate on how to
improve the lakes ecological functioning. An important restoration target is stimulating
inland wetland to lake organic matter exchange. The rationale behind this is that by
providing riparian dissolved and particulate organic matter to the lakes the food web is
strengthened through stimulating microbial and zoobenthos production. Inland wetland
organic matter sources are currently disconnected from the lakes, as the pumping stations
act as a barrier for the exchange of organic material. Furthermore, the material has to be
transported through inland waterways over considerable distances, resulting in losses by
removal and transformation. To determine the pathways and the contribution of different
inland wetland habitats and its associated organic matter sources we recorded the spatial
patterns in dissolved organic matter along the transport routes from inland waters to the
lakes. This provided further insight into the restoration concept of ‘inland shores’, which
aims at establishing a better connection between inland wetlands and lakes.
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Consequences of the neonicotinoid ban on ecological risk in streams

Mr Jonas Gréning?, Prof. Matthias Liess!
!Department of System-Ecotoxicology, Helmholtz Centre for Environmental Research (UFZ),
Leipzig, Germany
7E_RSO7_Freshwater quality: research to support progress towards zero pollution targets,
June 22,2023, 10:30 AM - 12:00 PM

Biography:

Jonas Gréning is a second-year PhD student in the Department of System-Ecotoxicology at
Helmholtz Centre for Environmental Research (UFZ). He received a bachelor’s degree in
geography and a master’s degree in environmental research from Freie Universitdt Berlin,
Germany. His current work focuses on the dynamics of pesticide exposure in aquatic
environments and their ecological effects. He is particularly interested in the impact of
regulations on exposure and the aquatic risk posed by legacy and emerging pesticides.

Pesticide inputs to surface waters widely affect aquatic organisms and degrade ecological
status. Despite extensive regulations, it has not yet been achieved to reduce the risk from
pesticides to an acceptable level. Given the aims of the zero pollution vision and the
European Green Deal to reduce the risk of pesticides by 50% until 2030, a better
understanding of the consequences of current pesticide regulation on the resulting
ecological risk in aquatic environments is needed. Taking the consequences of the ban of
(most) neonicotinoids as an example, we investigated (1) to what extent the risk from this
substance group remains due to long-term losses from soil pools, (2) whether an increased
use of and risk from substitutes (especially pyrethroids) is apparent, and (3) how these
alterations in single-substance exposure affect macroinvertebrate communities. Our study is
based on time series of pesticide concentrations from grab and event-based water samples
and data on macroinvertebrate communities in 20 agricultural streams in Germany between
2018 and 2021. The results show that although exposure and risk from neonicotinoids is
decreasing, the slow rate of decrease and the simultaneous emergence of equally or even
more toxic substitutes are counteracting the achievement of a better ecological status. To
achieve substantial improvements, the identification and re-evaluation of already approved
risk-driving pesticides needs to be accelerated. For new authorized substances, inclusion in
regular monitoring should be ensured.
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Conservation and outdoor recreation in freshwater ecosystems

Dr Viceng Acufia’, Dr Anna Freixa, Ms Lorena Cojoc, Prof Mira Petrovic, Dr Josep Pueyo
1Catalan Institute For Water Research, Girona, Spain, 2University of Girona, Girona, Spain
4E_RSO5_Small water bodies, June 20, 2023, 10:30 AM - 12:00 PM

Biography:

Research scientist at the Catalan Institute for Water Research, with a background on stream
ecology of temporary streams, although currently mainly working on water quality modeling,
nature-based solutions, and ecosystem services.

Freshwater biodiversity is under threat by multiple pressures and is decreasing faster than
terrestrial or marine ecosystems. Outdoor recreation in freshwater ecosystems such as
angling, canyoning or bathing at natural swimming holes has been considered a cultural
ecosystem service, but it is nowadays also considered as a pressure on freshwaters. Thus,
the rapidly rising number of recreationist in freshwater ecosystems, and the increasing
clustering of these recreationist in fewer locations poses a serious threat to freshwater
biodiversity. The situation of Climate emergency is not precisely helping, as the number of
permanently flowing river sections is alarmingly decreasing, thus reducing the number of
refugia for biodiversity. However, the consequences of outdoor recreation are still poorly
understood, leaving environmental managers and conservationist with almost no scientific
evidence to design policies such as carrying capacities or environmental fees. Given the
COP15 target of reducing to near zero the loss of areas of high biodiversity importance and
high ecological integrity, it is urgent to face the threat posed by outdoor recreation,
assessing their impacts and co-designing evidence-based environmental policies. In this
article, we review the existing literature on the topic, focusing on the following aspects: the
drivers of recreational activities, the impact of these activities on freshwater biodiversity,
and the environmental policies implemented to constraint their impact. Today, we are going
to focus on the case of bathing in natural swimming holes, as a case study of a much
broader issue.
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Conservation priorities under dynamic conditions in temporary river
systems: where and when should we focus?

José Maria Fernandez-Calero'?, David Cunillera-Montcusi®®’, Virgilio Hermoso®, Nuria Cid'>,
Dolors Vinyoles?, Guillermo Quevedo-Ortiz*?, Pau Fortufio®?, Albert Ruhi®, Miguel Cafiedo-
Arguelles>#, Nuria Bonada'?
'Freshwater Ecology, Hydrology and Management (FEHM), Departament de Biologia
Evolutiva, Ecologia i Cienciés Ambientals. Universitat de Barcelona (UB), Barcelona, Spain,
2Institut de Recerca de la Biodiversitat (IRBio). Universitat de Barcelona (UB), Barcelona,
Spain, 3Institut de Recerca de I’Aigua (IdRA). Universitat de Barcelona (UB), Barcelona, Spain,
4Institut de Diagnostic Ambiental i Estudis de I'Aigua (IDAEA) — CSIC, Barcelona, Spain,
>Institut de Recerca i Tecnologia Agroalimentaries (IRTA), La Rapita, Spain, °Departamento
de Ecologia y Gestion Ambiental, Centro Universitario Regional del Este (CURE). Universidad
de la Republica, Maldonado, Uruguay, GRECO, Institute of Aquatic Ecology, Universitat de
Girona, Girona, Spain, 8Department of Environmental Science, Policy, and Management.
University of California, Berkeley, Berkeley, USA, °Departamento de Biologia Vegetal y
Ecologia. Universidad de Sevilla, Sevilla, Spain

1A_SS14 Drying rivers in a time of global change, June 19, 2023, 10:30 AM - 12:00 PM

Biography:

I am a PhD student at the University of Barcelona. My research is focused on the community
ecology of macroinvertebrates and the main factors that shape these communities in
temporary rivers, typical of the Mediterranean region. | am passionate about aquatic insect
biology and taxonomy, especially the groups of flies and stoneflies, although all of the groups
fascinate me.

Temporary rivers (TRs) are highly dynamic ecosystems that alternate between flowing, drying
(isolated pools), and dry phases. This dynamism results in significant community change over
space and time, which makes biodiversity monitoring and conservation planning challenging.
Here, we sought to assess the importance of flow intermittence on freshwater biodiversity
conservation, and identify priority sites to protect this biodiversity at the regional scale. We
hypothesized that priority sites for conservation would be those hosting unique species, with
site prioritization being different for diatoms and macroinvertebrates due to their different
dispersal abilities and strategies to cope with drying. We measured water chemistry and
habitat variables seasonally. To measure flow intermittency and network connectivity, we
deployed data-loggers along 513 days providing us a spatiotemporal connectivity index for
each site. We collected diatom and macroinvertebrates seasonally from seven pristine
streams from a Natural Park in the northeast of Spain. We then identified key sites and
moments for conservation by using two complementary methods: Local Contribution to Beta
Diversity (LCBD), and site selection frequency obtained from the Marxan software. Our results
show high seasonal variability in the prioritization of sites using either LCBD or Marxan’s
selection frequency, and we confirmed that this variability depends on the organism studied.
Current work will allow us to explore the main factors driving those changes. Our approach
could help inform management guidelines to ensure the protection of different facets of
stream biodiversity over the seasons.
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Consistent higher emissions of greenhouse gases at daytime in
reservoirs

Dr Elizabeth Ledn-Palmero

9D _RS02_Biogeochemical processes and greenhouse gas emissions in inland waters, June 23,
2023, 10:15 AM - 12:00 PM

Greenhouse gas (GHG) emissions from reservoirs are quantitatively relevant for
atmospheric climatic forcing. These emissions have a large temporal variability, with daily
changes accounting for a significant part of the total variability. However, most estimations
for GHG fluxes are based on the upscaling of discrete measurements performed at daytime,
and, in general, they did not account for the nighttime emissions. Here, we explored the
daily patterns of CO2, N20, and diffusive and ebullitive CH4 fluxes in two eutrophic
reservoirs with contrasted morphometries in two different years. We found daily patterns
for CO2, N20, and diffusive CH4 fluxes with consistent higher emissions at daytime than at
the nighttime irrespectively of reservoir morphometry. These three diffusive fluxes showed
evident daily synchrony suggesting a common driver. The emissions were coupled with the
daily solar cycle, wind speed, and water temperature. The daily emissions of the CO2, N20,
and CH4 were also positive and significantly related to oxygen saturation. In contrast, we did
not find a consistent daily pattern for the ebullitive CH4 fluxes, although they represented a
significant fraction of the total CH4 emitted in these reservoirs. Our study suggests that the
daily variability in GHG emissions may be as relevant as the variability at spatial or inter-
system variability and solar radiation increases emissions. Therefore, daily ranges should be
considered in future GHG budgets to improve global estimates of GHG emissions from
reservoirs.
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Coping with nanoplastics and parasites: a brave new world for
Daphnia?

Pedro Costa'?, Bruno Castro’?, Licia Guilhermino3*
1CBMA, Centre of Molecular and Environmental Biology / ARNET - Aquatic Research
Network, University of Minho, Braga, Portugal, 2IB-S, Institute of Science and Innovation for
Bio-Sustainability, University of Minho, Braga, Portugal, 3ICBAS, Laboratory of Ecotoxicology
and Ecology (ECOTOX), Department of Population Studies, School of Medicine and
Biomedical Sciences of Abel Salazar, University of Porto, Porto, Portugal, *CIIMAR, Research
Team of Ecotoxicology, Stress Ecology, and Environmental Health (ECOTOX),
Interdisciplinary Centre of Marine and Environmental Research, University of Porto,
Matosinhos, Portugal

Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:

Pedro Costa is a grant holder at CBMA (Centre of Molecular and Environmental Biology),
University of Minho, Portugal, where he works under the scope of project EnantioTox
(Enantioselective ecotoxicity and bioaccumulation studies of psychoactive substances). He has
graduated (B.Sc.) in Applied Biology (University of Minho), and later progressed to a post-
graduation (M.Sc.) in Toxicology and Environmental Contamination (Instituto de Ciéncias
Biomédicas Abel Salazar, University of Porto), having spent 6 months at the Institute of
Environmental Sciences of the Jagiellonian University (Poland), under the Erasmus program.
His research interests include ecotoxicology of emergent pollutants and their interaction with
other stressors.

Microplastic pollution has been a major cause of environmental concern due to its ubiquity,
the known consequences for the polluted ecosystems, and the still overwhelming lack of
knowledge regarding its interference with other stressors (natural and anthropogenic).
There is special concern regarding plastic particles at the nanometer scale (NPs). In this
study, the potential impacts of NPs in a host x parasite relationship between <i>Daphnia
magna</i> and <i>Metschnikowia bicuspidata</i> were investigated. <i>Daphnia</i> is
especially suited for studying micro- and nano-plastic pollution, given its intermediate
position in aquatic food webs and suspensivore habits, which make it a relevant ecological
receptor of micro- and nanoplastics and a potential vector for their trophic
biomagnification. Hosts (<i>D. magna</i> specimens) were individually exposed to
polystyrene nanospheres (50 nm in diameter; concentrations: 0, 0.1, 0.3 or 0.9 mg/L) in the
presence or absence of the parasite <i>M. bicuspidata</i>, in a laboratory experiment. The
presence of NPs had no significant impact on parasite infectivity nor on <i>D. magna</i>
reproduction. Parasite spore production was significantly reduced in combined treatments
containing 0.3 and 0.9 mg/L of NPs. These results suggest that NPs pollution may have an
impact on disease transmission and <i>M. bicuspidata</i> epidemics in natural
<i>Daphnia</i> populations. Hence, these results demonstrate that there is more than the
eye can see regarding the potential interference of nanoplastics on aquatic food webs.
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COSAR —a 2022 Biodiversa Call project to identify contextual
conditions beneficial to the ecological and social outcomes of rivers
restoration

Dr Jérémy Piffady’, Dr Mathieu Floury?, Dr Aliénor Jeliazkov?, Dr Nina Kaiser?, Dr Celine Le
Pichon?, Dr Martin Palt3, Prof Stefan Stoll3, Ms. Evelyne Tales?, Dr Ralf Verdonschot*, Dr
Christine Weber?
'INRAE - Riverly, Lyon, France, 2INRAE - HYCAR, Antony, France, 3University of Applied
Sciences Trier - Environmental Campus Birkenfeld (UCB), Birkenfeld, Germany, “Wageningen
Environmental Research (WUR), Wageningen, the Netherlands, >Eawag - Swiss Federal
Institute of Aquatic Sciences and Technology, Kastanienbaum, Switzerland

Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:

Jérémy Piffady is a researcher at the National Research Institute for Agriculture, Food and the
Environment (France). He uses Bayesian statistical modeling and analysis to characterize both
freshwater communities responses to multiple human stressors, and the related pressure
contexts with a focus on hierarchical relationships and scales.

He has been involved in different projects related to hydromorphological alterations,
pesticides contaminations, riparian woody buffers role, global trends in invertebrates
communities under climate change,... He currently coordinates the Biodivers project COSAR.

Many river restoration projects have been implemented worldwide, aiming at improving the
ecological status of rivers by restoring or recreating local natural hydromorphological
structures and habitats. However, ecological outcomes strongly depend on multiple drivers,
processes and human stressors at various spatial scales, and are also potentially affected by
past condition legacies. Considering spatio-temporal landscape context is crucial in
restoration planning and implementation. Nonetheless, quantitative effects of the various
context variables, the role of legacy effects, the issue of spatial scales as well as the
functioning of metacommunities are still poorly understood and considered in restoration
practice. Furthermore, societal needs and benefits from restoration, and the achievement of
societal goals are rarely reviewed, although this is crucial for a complete and sustainable
success of restoration projects. Based on existing monitoring data from about 200 European
restoration projects, representing a large diversity of implemented hydromorphological
measures, COSAR aims to provide an analysis framework of past restoration projects
outcomes, assessed in terms of both ecological and societal (based on social network
interactions analysis) metrics, along with their trade-offs. We will show results on these
metrics and potential trade-offs related to different contextual variables. With a
transdisciplinary approach, COSAR involves 8 different stakeholder groups throughout the
project, with the aim to improve acceptance, communication and design of restoration
programs. Therefore COSAR will provide feedback from stakeholder involvement and on the
importance of assessing in an early phase whether the achievement of specific ecological
and societal goals is realistic given the respective contexts
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Could global warming enhance the toxic effect of Bisphenol A on
phytoplankton at the base of aquatic food webs?

Miss Veronica Moreno-Ayala, Dr Juan Manuel Gonzalez-Olalla'?, Miss Maria Vila Dupla?,
Miss Irene Gonzalez-Egea!, Prof Gema Parra3, Dr. Presentacion Carrillo!
lInstitute of Water Research, University of Granada, Granada, Spain, 2Department of
Watershed Sciences, Utah State University,, Utah, United States, 3Department of Animal
Biology, Plant Biology and Ecology, University of Jaén, Jaén, Spain

Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:

Verdnica is a first-year PhD student at the Institute of Water Research, University of Granada
(Spain). She has a background in Advances and Research in Microbiology. Currently, her
research focuses on the interaction of global change and plastic degradation products on
aquatic ecosystems in the Mediterranean region. Specifically, she is studying the effects of
temperature and emerging contaminants on food webs in the lagoons of Andalusia, Spain.

Both the temperature increase associated with climate change and the plastic waste
production over the last few decades are two important stressors on aquatic ecosystems. In
this study, the combined effects of Bisphenol A (BPA) and temperature increase on the
growth and metabolism of the ubiquitous phytoplanktonic species Cryptomonas
pyrenoidifera were investigated. The importance of phytoplankton in aquatic food webs and
global primary production makes this study particularly relevant. Our hypothesis was that
both stressors would have a negative effect on the growth and metabolism of C.
pyrenoidifera, decreasing photosynthetic efficiency primary production, respiration, and cell
abundance. We predicted that the BPA x T interaction would exacerbate the effects of both
stressors. Six treatments were established, with two temperature levels (192C and 249C)
and three levels of the chemical factor (control, addition of dimethylsulfoxide-DMSO
solvent, and addition of DMSO and 5 mg/L of BPA). Our results showed that BPA had a
negative effect on, photosynthetic efficiency, metabolic variables, and the abundance of C.
pyrenoidifera. The toxic effect of BPA together with the greater sensitivity to high
temperature exhibited by this species led to a negative synergistic interaction between both
factors. As a result, high temperature accelerated the negative effects of BPA, with the
lowest photosynthetic efficiency and abundance values of all treatments. Our results show
that the temperature increase may enhance the toxic effects of BPA on the first trophic
levels of food webs, potentially affecting the metabolic balance and biogeochemical cycles
of aquatic ecosystems.
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Coupling a probabilistic approach of sediment transport in migrating
bed forms with biological processes of associated microbial
communities

Anna Oprei?, Aaron Hornschild?, José Schreckinger?, Michael Mutz!, Ute Risse-Buhl3*
IBTU Cottbus-Senftenberg, Department of Freshwater Conservation, Bad Saarow, Germany,
2GFZ German Research Centre for Geosciences, Section 1.3: Earth System Modelling,
Potsdam, Germany, 3RPTU Kaiserslautern-Landau, Institute of Environmental Sciences,
Landau, Germany, *RPTU Kaiserslautern-Landau, Ecology Department, Faculty of Biology,
Kaiserslautern, Germany

4G_SS12_Modelling meets data science - what can we and our machines learn from each

other?, June 20, 2023, 10:30 AM - 12:00 PM

Biography:
PhD student at the Department of Aquatic Ecology at BTU Cottbus-Senftenberg, Germany.

BSc and MSc degree in Environmental Engineering.

Reserach interests: Biogeochemistry of benthic biofilms in lotic ecosystems, stress-recovery
responses of microbial communities

Sediments of sand-dominated streams are transported as migrating ripples already at low
flow. Parallel to the transport direction, these ripples resemble asymmetrical triangles with
a flat slope facing upstream and a steeper downstream slope. Single sand grains undergo
recurring moving-resting cycles as the ripples migrate downstream. While moving, grains
erode at the ripple stoss side and deposit on the lee side. Here they are buried under
subsequent grains and remain resting until the next erosion cycle. Biofilms associated with
sand grains are functionally and structurally compromised by frequent scour and abrasion
during transport, and light limitation during resting. Ecological processes such as microbial
growth, primary production and community respiration are constrained by transport
frequency and resting duration of sediment grains. Thus, knowledge about the average
resting duration of single sand grains in the ripple is essential. Standard models fail to
adequately connect time scales of sediment transport with biological and biogeochemical
processes. Based on empirical data on celerity and dimensions of migrating ripples, we
present a probabilistic approach to estimate resting times and turnover frequencies of sand
grains and relate these to basic microbial processes. Our approach allows coupling the time
scales of moving-resting cycles of grains with microbial processes in streams and rivers,
which is fundamental to understanding the environment and regulation of benthic
organisms in moving bed sediments.
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Cross-ecosystem transfer of polyunsaturated fatty acids via
emergent aquatic insects: a case study in a midsize, mesotrophic lake

Prof Dominik Martin-Creuzburg?, Cornelia W. Twining?, Jeremy Ryan Shipley?, Margaux
Mathieu-Resuge®, Martin J Kainz*, Tarn Preet Parmar?
IBTU Cottbus-Senftenberg, Department of Aquatic Ecology, Research Station Bad Saarow,
Bad Saarow, Germany, 2Eawag - Swiss Federal Institute of Aquatic Science and Technology,
Kastanienbaum, Switzerland, 3Université de Bretagne Occidentale, Brest, France,
*WasserCluster Lunz—Inter-University Centre for Aquatic Ecosystem Research, Lunz am See,
Austria

7G_RS20_Aquatic terrestrial linkages, June 22, 2023, 10:30 AM - 12:00 PM

Biography:
Dominik Martin-Creuzburg

BTU Cottbus-Senftenberg

Department of Aquatic Ecology

Researchstation Bad Saarow

Research interests: Aquatic food webs, essential nutrients

Cross-ecosystem nutrient fluxes can crucially influence the productivity of adjacent habitats.
Emerging aquatic insects represent one important pathway through which freshwater-
derived organic matter can enter terrestrial food webs. Aquatic insects may be of superior
food quality for terrestrial consumers, such as spiders, birds or bats, because they contain
high amounts of essential polyunsaturated fatty acids (PUFA). We quantified the export of
PUFA via emerging insects from a midsize, mesotrophic lake. Insects were collected using
emergence traps installed above different water depths and subjected to fatty acid
analyses. In addition, we deployed Malaise/window hybrid traps at different distances from
the shore to estimate the penetration of aquatic insects and thus PUFA into adjacent
terrestrial habitats. While chironomids contributed most to insect biomass and total PUFA
export, Chaoborus flavicans contributed most to the export of long-chain PUFA. The export
of total insect biomass declined with depth and the timing at which 50 % of total insect
biomass emerged was correlated with the water depths over which the traps were installed,
suggesting that insect-mediated PUFA fluxes are strongly affected by lake morphometry.
Aguatic insect biomass decreased with distance from shore and the majority of aquatic
insects did not penetrate further than 10 m into the adjacent terrestrial habitat. We show
here that insect-mediated PUFA fluxes from lakes can be substantial. However, our data also
suggest that aquatic PUFA exported via emergent insects are available only to riparian
predators foraging in near-shore habitats.
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Cultural Invaders - arguing the case against against the invasive
species socio-ecological trap and the Neoliberal agenda

Dr Josie South??

tUniversity Of Leeds, Leeds, United Kingdom, ?South African Institute for Aquatic

Biodiversity , Makhanda, South Africa

7D_SS16_Unravelling biological invasions in freshwaters: challenges and knowledge gaps in a
hyper-connected world, June 22, 2023, 10:30 AM - 12:00 PM

Biography:

Josie South is an aquatic ecologist with a keen interest in biological invasions and their
intersectionality with other disciplines. Josie works in freshwater ecosystems in the UK,
southern Africa, Brazil and Indonesia and particularly likes anything to do with catfish, frogs
and swamps. Unfortunately this presentation has nothing to do with any of those.

A common diatribe in invasion ecology revolves around whether an introduced species
should be utilised via a novel market in order to manage or control the population. The
major perception is that commodification in this manner is a socio-ecological trap where
association of value with a species ought to promote maladaptive behaviour and
socioeconomic responses from communities which result in the propagation and spread of
the invader to ensure continued economic benefit. | argue that this is not a clear-cut socio-
ecological trap as this prevailing assertion reduces cultural and complex socioecological
relationships to Neoliberal economics and the irrationality of late stage capitalism without
considering the dialectical materialism of novel species, and therein individual agency and
desire. My argument is rooted in the fact that invasive species are not only phylogenetically
new in the ecological realm but also in the cultural and social realm. Using a series of case
studies including African crayfish invasions, lionfish in the Caribbean and Canadian inland
fisheries | will illustrate the complexities around human — novel species interactions and
suggest a decolonialised management approach to this polarising issue.
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Current and past genetic assessment of native brown trout
populations in an Alpine River ecosystem: implication for future
conservation and management

Dr Caterina Maria Antognazza®, Dr Anja Palandaci¢?, Dr Giovanni B. Delmastro3, Dr Serena
Zaccara'
lUniversita Degli Studi Dell'insubria, Varese, Italy, 2Natural History Museum, Zoological
Department, Fischsammlung, Vienna, Austria, 3Laboratorio di Ittiologia e Biologia Acque,
Museo Civico di Storia Naturale, Carmagnola, Italy

4D_RS04_Addressing freshwater biodiversity decline, June 20, 2023, 10:30 AM - 12:00 PM

Biography:
I am a biologist, holding a PhD in conservation genetics. My research work and studies
performed since 2013 focused on molecular ecology.

My experience involved research in conservation genetics of species protected by legislation or
in a vulnerable status. The main purpose was the production of information for stakeholders,
able to provide useful knowledge for prioritizing conservation actions and guidelines in
conservation management.

Freshwater ecosystems are among the ecosystems most altered by human activities, mostly
favoured by anthropic introductions. Investigating the biological and historical memory
retained in museums using molecular tool can help detect recent environmental changes
(within the last 150 years). The brown trout is a complex of developing species distributed
around the Palearctic region. The reconstruction of its recent evolutionary history is
essential to propose careful management and, where possible, a requalification of
ecosystems, hence it is important to examine and recognize the species that populated the
basins before 1900, when the major hydro-morphological alteration and introduction
activities began to carry out. The purpose of this study is to investigate the conservation of
an Alpine River ecosystem through the protection of the brown trout, as it is the main
salmonid at the top of the food chain of mountain alpine riverine ecosystems. This species
has been extensively manipulated throughout Europe and in the specific case in the Po
basin. This study proposes a comparison between the natural reality before 1900 and the
current genetic structure of trout populations in the main Alpine basins, to understand and
qguantify the genetic fingerprint implemented by biological manipulation. Evolutionary
history was inferred using the mitochondrial control region marker, whilst the current level
of introgression using the nuclear gene LDH-C1. Outputs revealed strong signs of
introgression with the allochthonous Atlantic strain. Nevertheless, the mitochondrial
lineages linked to the native Adriatic strain in both current samples and in the museum
samples, suggesting its historical presence.
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Current biotic indices do not respond to anthropogenic gradients in
disconnected pools of temporary rivers

Dr Zeynep Ersoy*?, Nieves Lopez-Rodriguez’?, Raul Acosta’??, Joan Goma'?, Francesc
Gallart3, Cesc Murria?, Jéréme Latron?, Pilar Llorens?, Pau Fortufio?, Guillermo Quevedo-
Ortiz'?, Maria Soria’?, Nuria Cid**, Narcis Prat'>, Miguel Cafiedo-Arguielles®, Nuria Bonada®?
'FEHM-Lab (Freshwater Ecology, Hydrology and Management, Departament de Biologia
Evolutiva, Ecologia i Ciencies Ambientals, Facultat de Biologia, Universitat de Barcelona,
Barcelona, Spain, ?Institut de Recerca de la Biodiversitat (IRBio), Departament de Biologia
Evolutiva, Ecologia i Ciencies Ambientals, Facultat de Biologia, Universitat de Barcelona,
Barcelona, Spain, 3FEHM-Lab (Freshwater Ecology, Hydrology and Management), Institute of
Environmental Assessment and Water Research (IDAEA-CSIC), Barcelona, Spain, *Marine and
Continental Waters Unit, IRTA (Institut de Recerca i Tecnologia Agroalimentaria), Tarragona,
Spain, °Institut de Recerca de I’Aigua (IdRA), Universitat de Barcelona, Barcelona, Spain
1A_SS14 Drying rivers in a time of global change, June 19, 2023, 10:30 AM - 12:00 PM

Biography:

Zeynep Ersoy is a Postdoctoral Researcher at Universitat de Barcelona. Her research centres
on understanding the response of aquatic food webs to the global climate crisis and other
anthropogenic perturbations (e.g., eutrophication, salinization, microplastics), using
approaches ranging from mesocosm experiments to biodiversity monitoring to investigate
trophic interactions, energy transfer, ecological status and ecosystem functioning.

Disconnected pools are often found in temporary rivers once the flow ceases and the
connection between the stream reaches disappears. Despite their great value for
maintaining biodiversity and ecosystem functioning, disconnected pools have been largely
neglected in biomonitoring programmes adopted under the European Water Framework
Directive (WFD). This is mainly due to several challenges such as their hydrological
variability, the difficulty of establishing reference conditions and their small size. Here, we
assess whether the current biological indices and functional metrics based on diatoms and
benthic macroinvertebrate communities reflect the biological quality of disconnected pools.
We sampled 56 disconnected pools in Catalonia, NE Spain, covering broad environmental
and anthropogenic gradients (e.g., physico-chemical parameters, water chemistry, human
influence index, land cover) and quantified the time since disconnection using stable water
isotopes and data loggers. We showed that most of the current biotic indices and functional
metrics respond poorly to either anthropogenic or hydrological stressors (i.e., time since
disconnection). Out of 34 indices and metrics tested, only IBMWP, IPS and TDI which are
widely used indices showed a significant response to the stressors. However, the models
explained less than 20% of the total variation, likely due to the combination of
colonisation/extinction events, density-dependent trophic interactions, and stochasticity
that may govern the communities of the disconnected pools. Therefore, we call for the
development of novel tools to infer the ecological status of disconnected pools, as these
habitats will become more abundant and widespread in the future.
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Dammed Fish - Impact of structural and functional river network
connectivity losses on fish biodiversity — Optimizing management
solutions

Dr Paulo Branco?, Dr. Florian Borgwardt?, Dr. Jesse O’Hanley?, Dr. Rui Figueira®>®, Dr.
Goncgalo Duarte?!, Dr, José Maria Santos?, Dr. Pedro Segurado?, Tamara Leite!, Dr. Maria
Teresa Ferreiral
'Forest Research Centre, Associate Laboratory TERRA, School of Agriculture, University of
Lisbon, Lisbon, Portugal, 2University of Natural Resources and Life Sciences, Vienna; Institute
of Hydrobiology and Aquatic Ecosystem Management, Vienna, Austria, 3Kent Business
School, University of Kent, , UK, “Linking Landscape, Environment, Agriculture and Food
(LEAF), School of Agriculture, University of Lisbon, Lisbon, Portugal, >Research Centre in
Biodiversity and Genetic Resources (CIBIO/InBIO), School of Agriculture, University of
Lisbon, Lisbon, Portugal, ®Research Centre in Biodiversity and Genetic Resources
(CIBIO/InBIO), University of Porto, Oporto, Portugal

Poster Session 1, June 20, 2023, 1:15 PM - 2:15 PM

Biography:

Biologist with special interest in Ecology. His researcher focuses on freshwater fish, river
network connectivity and macroecological approaches to freshwater studies. Paulo leads a
research line of river connectivity, developing new conceptual and practical tools. He is the
CEO of the Associate Laboratory TERRA (Laboratory for the Sustainability of Land Use and
Ecosystem Services) that integrates 5 research centers with more than 400 PhD researchers.

The Dammed Fish project aims at assessing and proposing solutions and tools to inform the
management of river network connectivity in order to improve fish biodiversity and
enhance biotic quality in European rivers. To achieve this objective, the management of
river network connectivity requires guidance to select the most appropriate options within
the context of ongoing human activities. Dammed Fish adopts a European-wide basin scale
approach to connectivity management for three different time periods, namely past,
present, and future. The project is structured around five interconnected tasks, which
include: (1) setting the scene by managing river network data and tools; (2) quantifying river
network connectivity and disconnection; (3) assessing the impact of dams on freshwater fish
distribution and biotic quality; (4) developing the RivOpt barrier connectivity enhancement
management tool; and (5) promoting outreach and scientific literacy. These tasks are
designed to evaluate how dams, both individually and in conjunction with other pressures,
affect river network connectivity, biodiversity loss, species range contraction, and species
turnover in riverine fish. We also assess how the impairment of connectivity due to barriers
can interfere with environmental practices aimed at achieving the goals set forth in policies
such as the Water Framework Directive. The results of this research will contribute to
further studies and improved management of river network connectivity by developing
three free tools: RivFish - which links fish data and river networks; RivConnect - which
calculates basin-wide network connectivity; and RivOpt - which optimizes basin-wide
connectivity management solutions while considering conflicting management goals.
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DAMOLAKE project preliminary results: stable isotopic signature
(15N and 13C) in the food web of three lakes of different trophic
state in Central Spain.

Dr JAVIER ARMENGOL DIAZ?, Dr ERIC PUCHE'?, Dr. CARMEN ROJO?, Dr MANUEL E MUNOZ?,
Ms BELEN ROGER?, Mr PABLO GARCIA!, Dr SALVADOR SANCHEZ?, Dr MARIA A RODRIGO!
tUniversity of Valencia, Valencia, Spain, 2Museo Nacional de ciencias Naturales (CSIC),
Madrid, Spain

Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:

Dr. Javier Armengol is a professor of ecology and his main line of research is freshwater
zooplankton (rotifers, branchiopods and copepods). He currently belongs to the Limnology
group of the Institute Cavanilles of Biodiversity and Evolutionary Biology (ICBIiBE) of the
University of Valencia, where he co-directs the Laboratory of Biogeography and Ecology of
Aquatic Systems.

DAMOLAKE project aims to addres the anaerobic oxidation of methane, coupled with
denitrification, in lakes from two differentiated but complementary disciplines: one related
with the functional approach of lakes, focused on biogeochemical processes and the other
based on the effects on lake structure, centered on the responses of the food web. As a part
of this second approach -food web characterization-; in winter and summer 2022, we
studied the main constituents of the food web and their isotopic signature (15N and 13C) of
three lakes, with a different trophic level (oligotrophic, mesotrophic and eutrophic), in the
karstic system of “Lagunas de Ruidera Natural Park” (Castilla - La Mancha, Central Spain). In
winter, the isotopic signature of 15N, ranged between 6.8 and 14.8 %o, and, in summer,
between 4.3 and 15.5 %o. Averaged values for the different studied compartments were
ordered as follows: Phytoplankton < Zooplankton < Sediment < Macrophytes <
Macroinvertebrates < Fish. The isotopic signature of 13C ranged, between -40.9 and -5.8 %o
in winter, and, in summer, between -39.5 and -11.2 %.. Averaged values for the different
studied compartments were ordered as follows: Sediment < Macrophytes < Phytoplankton <
Fish < Zooplankton < Macroinvertebrates. The pattern of 13C in relation to the trophic level
is not very clear; however, in general terms, 15N values were lower in the oligotrophic lake
than in the meso and eutrophic ones.
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Defining river units for European-wide freshwater restoration targets

Gongalo Duarte?, Angeliki Peponi?, Diogo Moreno?, Tamara Leite!, Florian Borgwardt?,
Sebastian Birk®, Annette Baattrup-Pedersen®, Pedro Segurado?, Maria Teresa Ferreira?,
Paulo Branco?
Forest Research Centre, Associate Laboratory Terra, School Of Agriculture, University Of
Lisbon, Lisbon, Portugal, ?Institute of Hydrobiology and Aquatic Ecosystem Management,
University of Natural Resources and Life Sciences (BOKU), Vienna, Austria, 3Faculty of
Biology, Aquatic Ecology, University of Duisburg-Essen, Essen, Germany, *Department of
Bioscience, Aarhus University, Silkeborg, Denmark

Poster Session 2, June 22, 2023, 1:15 PM - 2:15 PM

Biography:
Biologist with advanced studies in GIS, an MSc in Conservation Biology and a PhD in
Freshwater restoration.

My research focus river restoration, freshwater fish ecology, spatial ecology and historical
ecology concerning large-scale environmental processes and using ecological modelling.

In Europe, rivers and wetlands are heavily impacted, thus it is critical to work towards
restoration. The MERLIN project aims to “identify landscapes with high potential and
priority for transformative restoration, particularly focusing on essential ecosystem services,
biodiversity targets, and climate change mitigation”. To support this, river units were
established for all European basins taking into consideration river network features
(dendriticity, hierarchy, directionality). The goal was to aggregate river segments and their
drainage area into units without upstream dependencies (small river units), connected by
units associated with the main stem river segments and respective drainage areas of a basin
(large river units). These units were created using the River Network Toolkit, taking
advantage of well-known features of river networks such as Hack and Strahler values,
upstream drainage area and upstream river length. Considering the EU Member States, in
over 2 300 basins considered relevant at European-scale (Strahler value > 3), more than 12
000 river units were established with an average size of around 400 km2 and river length
close to 150 km. By aggregating river segments into these two types of riverscape units with
considerable homogeneity that abide by freshwater ecosystem functioning, it will be
possible to support the development of European-wide guidelines towards river restoration
and management.
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Developing a field-based, rapid assessment of macroalgae for use by
citizen scientists to describe eutrophication risk in rivers.

Miss Katrina Woodfield*
!Lancaster University, Lancaster, United Kingdom
2G_SS02_Monitoring, managing and protecting/restoring freshwaters — the role and power
of citizen science, June 19, 2023, 2:15 PM - 3:45 PM

Biography:

Final year Undergraduate student studying Environmental Science at Lancaster University.
Collaborated with the Freshwater Biological Association and Ribble Rivers Trust on a
dissertation project about water quality, freshwater macroalgae and citizen science.

The involvement of citizen scientists in issues of water quality is acknowledged as an
opportunity to increase both public engagement and spatiotemporal resolution of
monitoring data. The Rapid Assessment of PeriPhyton Ecology in Rivers (RAPPER) is a
method for evaluating the risk of eutrophication in wadable rivers, recognised for having
potential application in citizen science. However, the use of a microscope is a barrier to
adoption of the method by citizen scientists. A simplified, field-based version of RAPPER was
developed with the aim of producing comparable results to the original method. The
original and simplified RAPPER methods were trialled simultaneously at 19 sites across two
sub-catchments of the river Ribble. Furthermore, Anglers’ Riverfly Monitoring Initiative
(ARMI) surveys were undertaken to investigate the potential for incorporating RAPPER with
other rapid ecological assessments. The simplified and original RAPPER methods were highly
comparable, attaining matching results at 95% of sites. By not using a microscope, the risk
of false positive results was potentially increased, although further study is required to
assess the uncertainty surrounding simplified RAPPER, especially in waters with very low
alkalinity. No significant differences between ARMI score and the RAPPER eutrophication
risk classification were observed, potentially due to the influence of longitudinal changes in
river productivity. The RAPPER results were also compared with different Water Framework
Directive classifications, but no significant associations were observed. Despite the poor
relationships between RAPPER and other measures of water quality, the benefits of using
rapid monitoring to supplement other datasets was recognised.
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Developing a new practical high quality pond creation programme
for the Great Crested Newt (Triturus cristatus) in England: the
NatureSpace District Licensing scheme

Dr Pascale Nicolet'#, Prof Jeremy Biggs*, Dr Tony Gent?*, Prof Richard Griffiths*>*, Dr Tom
Tew>, Ms Sarah Garret?
'Freshwater Habitats Trust, , United Kingdom, 2Amphibian and Reptile Conservation, , ,
3University of Kent, , , “Newt Conservation Partnership, , , °NatureSpace, ,

4E_RSO5_Small water bodies, June 20, 2023, 10:30 AM - 12:00 PM

Biography:

Pascale Nicolet is a Technical Director at Freshwater Habitats Trust and CEO of the Newt
Conservation Partnership. She has over 20 years experience of the ecology and conservation
of ponds and other freshwater habitats, with a special expertise in the ecology of temporary
ponds and the creation of new ponds. She is a steering group member of the European Pond
Conservation Network.

In England the great crested newt (Triturus cristatus) is a strictly protected and widely
distributed pond-breeding amphibian thought to be in long-term decline. Frequently
impacted by built environment development (new housing, road building), site-based
measures to mitigate development impacts on the species were demonstrated in the 2010s
to be failing. As a result of this, new planning policies were introduced to encourage off-site
pond and terrestrial habitat creation to address development impacts on great crested newt
populations. In 2018 a private sector, local authority and NGO consortium comprising
NatureSpace, English local planning authorities and NGOs Freshwater Habitats Trust and
Amphibian and Reptile Conservation, established the great crested newt District Licensing
scheme to run a pond and terrestrial habitat creation programme for great crested newts
supported by compensation funds from developers. This pr