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During 2023, the IAD members were involved in numerous limnological studies in the Danube River Basin,
awareness-raising activities, environmental education, and continuous dialogue with stakeholders and
decision-makers concerning the importance of aquatic biodiversity and nature conservation. Many experts
contributed to the elaboration of the Danube book coordinated by IAD entitled “Danube River and Western
Black Sea Coast: Complex Transboundary Management”, which will be published by Elsevier in autumn
2024. Also, the IAD members were involved in a high number of projects and authored numerous scientific
reports and publications. The 44" IAD conference was organized in February 2023, in Krems, Austria. More
information is available on the IAD homepage — www.danube-iad.eu.

Science — Policy interactions

The scientific support for national authorities, the International Commission for the Protection of the Danube
Region (ICPDR) and the EU Strategy for the Danube Region (EUSDR) continued also in 2023. At national
level, IAD members contributed to the implementation of the EU environmental policies in several Danube
countries. At international level, IAD experts provided scientific input to several ICPDR Expert Groups and
topics such as: River Basin Management, Pressures and Measures, Biodiversity Conservation, Monitoring
and Assessment, Hydromorphology, Microbiology, Invasive Alien Species (IAS) and Sturgeon
conservation. The cooperation with ICPDR took place also in the frame of several projects, such as We Pass
2, aiming to restore fish migration at the Iron Gate dams or Horizon Europe projects such as Danube4all
and DALIA. IAD continued to contribute to the implementation of the EU Strategy for the Danube Region
Action Plan via the Danube Sturgeon Task Force (DSTF), the Danube network for Invasive Alien Species
(DIAS), and the Danube: Landscapes Task Force.

Project implementation

In 2023, the IAD experts were actively involved in numerous international research projects funded by the
European Commission, Horizon 2020, Horizon Europe, Danube Transnational Program, LIFE Program, as
well as in national projects supported by Danube countries authorities and European funding programs.

These projects contribute to key topics in the Danube and Black Sea Regions, such as water quality
improvement, assessment and reduction of plastic contamination, sustainable management of river systems,
ecological restoration of freshwater-related ecosystems, evaluation of biological communities using e-DNA
methods, investigation of the aquatic circuit of antibacterial biocides, biological control of invasive alien
species, antimicrobial resistance in the Danube River and major tributaries, assessment of ecological status
of intermittent streams based on different biotic components, biological diversity and ecological status of
the Danube River and adjacent wetlands, integrative floodplain management, ichtyological monitoring at
large dams along the Danube (Iron Gates, Gabcikovo) to enable data gathering for restoring fish migration,
protection and conservation of aquatic endangered species, supporting biodiversity conservation in urban
areas, improvement of the hydrological conditions in the aquatic habitats, tackling hazardous substances
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pollution and faecal contamination in the Danube River Basin, wastewater based epidemiology, long term
observations of marine coastal biodiversity, etc.

In 2023, a summer school was organized in Slovenia between 25-30 September with the support of the
CEEPUS network EcoManAqua on the topic “Environmental History and Historical Ecology of the Dinaric
Karst”. A second summer school was organized between 15-20 October 2023 in Hungary with the aim to
train international engineering students on the implementation of nature-based solutions to tackle climate
and especially flood risk impacts.

The most important projects carried out in 2023 with the support of IAD experts are presented in Annex 1.

Editorial activities and publications

Awareness raising on environmental problems in the Danube Region and dissemination of scientific
information to experts, policy makers and the general public represent a constant part of IAD activity. The
two new issues of the IAD Bulletin, Danube News, published in 2023 (DN 47 and DN 48) are available for
download on the IAD website.

Numerous book chapters and scientific articles emerging from the projects and research activities carried
out in the Danube Basin were published also this year. A selection of the most relevant titles (book chapters,
scientific articles and reports) is available in Annex 2.

Other activities

In 2023, the IAD members organized different scientific events and participated to different forums,
symposiums and conferences to exchange knowledge and disseminate project results to stakeholders. The
44" |AD Conference “Tackling Present an Future Environmental Challenges of a European Riverscape”
was organized between 6-9 February 2023, in Krems, Austria, and was attended by 101 participants from
12 countries. National BioBlitz surveys in the Danube and Black Sea regions were co-organized in Bulgaria
as part of the European BioBlitz surveys of invasive alien species. The Joint ESENIAS and DIAS Scientific
Conference and 12th ESENIAS Workshop ‘Globalisation and invasive alien species in the Black Sea and
Mediterranean regions — management challenges and regional cooperation’ were organized between 11-14
October in Varna, Bulgaria. A mini-symposium on the topic of landscape reconstruction around Lake
Neusiedler and the Lacken in Seewinkel was co-organized by the Center for Environmental History, BOKU
and IAD on May 11, 2023. A detailed list of these events is presented in Annex 3.

Many IAD members are involved in education activities, such as lectures for undergraduates, coordination
of PhD programs and master theses in the affiliated universities, environmental education activities and
presentations on nature conservation and environmental protection during public events.



Annex 1

Projects

e Adaptation of the River Ecosystem Service Index (RESI) methodology on Hernad River, Hungary

e A guantitative concept to study human-derived antibiotic resistance in rivers along the human
wastewater path (RIVAR)

o Assessment of ecological status of intermittent streams according to different biotic components

e Assessment of the level of study of foreign economically important pests of agricultural crops in
Bulgaria

o Biological Control of Dreissenid Mussels: Use of novel Eurasian parasites to control North
American dreissenid populations

o Biological diversity and ecological status of the Danube River and adjacent wetlands, optimal use
of their ecosystem functions and services, sustainable development and achieving good ecological
status

o Climatically promoted homogenization of aquatic invertebrates tested on three model lotic
systems and historical data

o Conducting biological analyses before, during and after the implementation of the activities to
remove silt, cut reeds and build a western canal in Srebarna Nature Reserve

e Conservation of freshwater mussels on the Balkan Peninsula

e Consultations and development of Action plans on priority pathways for unintentional
introduction and spread of invasive alien species of concern to the European Union according to
Art. 13 of Regulation (EU) No 1143/2014

e CONrtrolling TEMPerature and Oxygen in rivers with diversion power plants (CONTEMPO

e Development of ‘Strategy for protection of biodiversity of Sofia Municipality for 2030 and Action
plan for protection of biodiversity of Sofia Municipality for 2030’

e Development of the Migratory Fish Monitoring Station - Isaccea (ANADROM)

e Development of technology to minimize environmental risks in conditions of climatic and war-
induced water shortages to ensure food and biological security in Ukraine

e Development of national system for early detection and warning of invasive alien species.
Bulgarian National Science Programme ‘Protecting the environment and reducing the risk of
adverse events and natural disasters’, Task 1.7.3.

e Faecal pollution routes of antibiotic resistance along the whole Danube River

e H2020 COST Action CA18239 ,,Conservation of freshwater mussels: a pan-European approach”
(CONFREMU)

e H2020 COST Action “The eLTER Preparatory Phase Project” (eLTER PPP).

e H2020 MARIine COastal BiOdiversity Long-term Observations (MarcoBolo)

o H2020 Modelling RESTORation of wEtlands for Carbon pathways, Climate Change mitigation
and adaptation, ecosystem services, and biodiversity, Co-benefits (Restore4C)

o H2020 Science for Evidence-based and sustainabLe declsions about NAtural capital” (SELINA).

e H2020. The Advanced Community Project for the eLTER Research Infrastructure.

e H2020: Mainstreaming Ecological Restoration of freshwater-related ecosystems in a Landscape
context: INnovation, upscaling and transformation (MERLIN)

e H2020: Securing biodiversity, functional integrity and ecosystem services in DRYing rivER
networks (DRYVER)

e H2020: Restarting the Economy in Support of Environment, through Technology (RESET)

o H2020: Managing resilient nexus systems through participatory systems dynamics modelling
(REXUS)

e Horizon Europe - Danube Region Water Lighthouse Action — Restoration of fresh and transitional
water ecosystems (DALIA).

e Horizon Europe - ECOsystem-based governance with DAnube lighthouse Living Lab for
sustainable Innovation processes (EcoDaLLi)



Horizon Europe - Building a resilient ecological network of conserved areas across Europe for
nature and people (NaturaConnect)

Horizon Europe - Restoration of the Danube River Basin waters for ecosystems and people from
mountains to coast (DANUBEA4all)

Horizon Europe - Restoration of Wetland Complexes as Life Supporting Systems in the Danube
Basin (Restore4L.ife)

Horizon Europe - Resilience-centric Smart, Green, Networked EU Inland Waterways (RENEW)
Horizon Europe - Supporting STakeholders for Adaptive, Resilient and Sustainable Water”
Management (Stars4Water)

Importance and protection of floodplains as an environment for the fulfilment of the landscape
eco-stabilisation function

Improved knowledge about epidemiology and distribution of priority invasive and (re)emerging
arthropod pests in fruit crops and grapevines (e.g. Aromia bungii, Popillia japonica, Halyomorpha
halys).

Improving the data basis for river restoration at national scale in Switzerland

Investigating and developing restoration measures by improving understanding of the interplay
between structure and function of restored river systems

Hydrological models to simulate the change in the discharge of alpine creeks and rivers to
understand the coupling to different ecological factors.

Influence of the global climate changes on the fish species of resource significance in river
ecosystems impacted by hydromorphological pressure. Bulgarian National Science Programme
‘Protecting the environment and reducing the risk of adverse events and natural disasters’, Task
1.7.4-3.

Infrastructure for Marine and Inland Water Research (Aqualnfra)

Integrated research and sustainable solutions to protect and restore Lower Danube Basin and
coastal Black Sea ecosystems (ResPonSE)

Integration of Aquatic Nematodes into the catalogue “Fauna Aquatica Austriaca®
Interdisciplinary Connectivity - Marie Curie International Training Network (i-CONN)
Investigation of the spawning ecology of the black-mouthed goby in the Upper Danube

LIFE City River

LIFE CONtrolling TEMPerature and Oxygen in rivers with diversion power plants
(CONTEMPO,)

LIFE Living Rivers. Implementation of the river basin management plan in selected river sub-
basins in Slovakia.

LIFE Integrated application of innovative water management methods at river basin by
coordination of local governments (LIFE LOGOS 4 WATERS)

Linking climate warming to increasing invertebrate species richness in running waters: from
historical data to experiments

Making the Iron Gate Dams passable for Danube Sturgeon — We Pass 2

Masterplan for Preservation and Consolidation of Biodiversity along the Bavarian Danube
Mechanisms of biodiversity formation of fish and other aquatic organisms in ecotone zones of
river systems as a basis for developing scientific principles for the conservation of aboriginal flora
and fauna in the context of intensification of the invasion of alien species.

Meta ecosystem dynamics in Riverine Landscapes (MERI)

Microplastics in surface waters - identification, quantification and pathway analysis

Monitoring of Ecological Processes and Control of Restoration Measures in Floodplains
(MONDAU 1)

National Laboratory for Water Science, Water Security and Sustainable Technologies in Hungary
Optimizing the sustainable use of natural resources, increase of water security and ecosystems
resilience in the Lower Danube Basin, affected by climate changes and anthropogenic
interventions.



Potential threats to environmental and economic sustainability in the Danube and Black Sea
region: Danube River as invasive alien species corridor

Predicting future trends in health-related microbiological water quality of rivers in a vastly
changing world (FUTURE DANUBE)

Preparedness in biological control of priority biosecurity threats.

Protection strategies for the Huchen (Hucho hucho) in the context of climate change

Riverine vertebrate metacommunities using eDNA (RIMECO)

Science for Evidence-based and sustainabLe declsions about NAtural capital” (SELINA).
Supporting a sustainable management of river systems by contributing to solutions to reconcile
conservation and exploitation of river systems.

Technical and Scientific Support in Relation to the Implementation of Regulation 1143/2014 on
Invasive Alien Species.

The aquatic circuit of antibacterial biocides — integrated approach for the assessment and
management of risks associated with antibio-resistance (BIOCIDE).

The analysis of the sustainable use potential of the vegetation specific to the Danube — Danube
Delta — Black Sea system

The impact of anthropogenic and climatic changes, vulnerabilities and adaptation measures to
increase resilience in the lakes of the Danube Delta Biosphere Reserve.

Validation of catchment-scale contaminant transport models using stable isotopes and multi-
element measurements

Vertebrate eDNA survey of selected floodplains along the Danube — Emys orbicularis
Wastewater Based Epidemiology (WBE)
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Scientific publications

Books and book chapters

Altamirano, M., A., de Rijke, H., Arellano, B., Nanu, F., Angulo, M., Benitez Avila, C., Dartée, K., Pefia,
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Scientific articles
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