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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 44th 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 

http://www.danube-iad.eu/


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 

44th IAD 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.  
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Projects  

• Adaptation of the River Ecosystem Service Index (RESI) methodology on Hernád River, Hungary 

• A quantitative concept to study human-derived antibiotic resistance in rivers along the human 

wastewater path (RIVAR) 

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

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

Bulgaria  

• Biological Control of Dreissenid Mussels: Use of novel Eurasian parasites to control North 

American dreissenid populations  

• 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  

• Climatically promoted homogenization of aquatic invertebrates tested on three model lotic 

systems and historical data  

• 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  

• Conservation of freshwater mussels on the Balkan Peninsula  

• 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  

• CONtrolling TEMPerature and Oxygen in rivers with diversion power plants (CONTEMPO2) 

• Development of ‘Strategy for protection of biodiversity of Sofia Municipality for 2030 and Action 

plan for protection of biodiversity of Sofia Municipality for 2030’  

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

• Development of technology to minimize environmental risks in conditions of climatic and war-

induced water shortages to ensure food and biological security in Ukraine 

• 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 I.7.3.  

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

• H2020 COST Action CA18239 „Conservation of freshwater mussels: a pan-European approach” 

(CONFREMU)  

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

• H2020 MARine COastal BiOdiversity Long-term Observations (MarcoBolo) 

• H2020 Modelling RESTORation of wEtlands for Carbon pathways, Climate Change mitigation 

and adaptation, ecosystem services, and biodiversity, Co-benefits (Restore4C) 

• H2020 Science for Evidence-based and sustainabLe decIsions about NAtural capital" (SELINA). 

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

• H2020: Mainstreaming Ecological Restoration of freshwater-related ecosystems in a Landscape 

context: INnovation, upscaling and transformation (MERLIN)  

• H2020: Securing biodiversity, functional integrity and ecosystem services in DRYing rivER 

networks (DRYVER) 

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

• H2020: Managing resilient nexus systems through participatory systems dynamics modelling 

(REXUS) 

• Horizon Europe - Danube Region Water Lighthouse Action – Restoration of fresh and transitional 

water ecosystems (DALIA).  

• 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 (DANUBE4all) 

• Horizon Europe - Restoration of Wetland Complexes as Life Supporting Systems in the Danube 

Basin (Restore4Life) 

• 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 

I.7.4–3.  

• Infrastructure for Marine and Inland Water Research (AquaInfra) 

• 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 

(CONTEMPO2) 

• 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 II)  

• 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 decIsions 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) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



__________________________________________________________________________Annex 2 

Scientific publications 

 

Books and book chapters 

Altamirano, M., A., de Rijke, H., Arellano, B., Nanu, F., Angulo, M., Benítez Ávila, C., Dartée, K., Peña, 

K., Mayor, B., Pengal, P., Scrieciu, A. (2023). Chapter 9. Closing the Implementation Gap of NBS for 

Water Security: Developing an Implementation Strategy for Natural Assurance Schemes. In: Lopez Gunn, 

E., Van der Keur, P., Van Cauwenbergh, N., Coent, L., Giordano, R. (eds.). Greening Water risks: natural 

assurance schemes, Springer Nature, Series on water security. 

Book of Abstracts. (2023). 44th IAD Conference ‘Tackling Present & Future Environmental Challenges 

of a European Riverscape’ 6–9 February, Krems, Austria  

Scrieciu, A., Rotaru, S., Alexandrescu, B., Nanu, F., Marchal, R., Pagano, A., Giordano, R. (2023). 

Chapter 10. Reducing water-related risks in the Lower Danube through Nature Based Solution design. A 

stakeholder participatory process. In: Lopez Gunn, E., Van der Keur, P., Van Cauwenbergh, N., Coent, L., 

Giordano, R. (eds.). Greening Water risks: natural assurance schemes, Springer Nature, Series on water 

security. https://doi.org/10.1007/978-3-031-25308-9 

Trichkova T., Kalcheva H., Tomov R., Vladimirov V., Tyufekchieva V. (Eds.). (2023). Book of Abstracts, 

Joint ESENIAS and DIAS Scientific Conference 2023 and 12th ESENIAS Workshop ‘Globalisation and 

invasive alien species in the Black Sea and Mediterranean regions – management challenges and regional 

cooperation’, 11–14 October 2023, Varna, Bulgaria, 152 pp.  

 

Scientific articles 

Afanasyev S., Hupalo O., Tymoshenko N., Lietytska O., Roman A., Manturova O., Bănăduc D. (2023). 

Morphological and trophic features of the invasive Babka gymnotrachelus (Gobiidae) in the plain and 

mountainous ecosystems of the Dniester Basin, spatiotemporal expansion and possible threats to native 

fishes, Fishes (8) 427: 2-16.  

Aminat K. Alieva, Botagoz M. Nasibulina, Shima Bakhshalizadeh, Tatyana F. Kurochkina, Nikolai N. 

Popov, Bekzhan I. Barbol, Bănăduc D., Nurgul M. Jussupbekova, Gulnur A. Kuanysheva and Attaala M. 

A. (2023). The Low Ontogenetic Diet Diversity and Flexibility of the Pike-Perch, Sander 

lucioperca (Linnaeus, 1758) (Osteichthyes, Percidae): A Case Study, Fishes (8): 395 

Baldan, D.; Cunillera-Montcusí, D.; Funk, A.; Piniewski, M.; Cañedo-Argülles, M.; Hein, T. (2023). The 

effects of longitudinal fragmentation on riverine beta diversity are modulated by fragmentation intensity, 

Science of the Total Environment 903. 

Baranya, S.; Fleit, G.; Muste, M.; Tsubaki, R; Józsa, J. (2023). Bedload estimation in large sand-bed rivers 

using Acoustic Mapping Velocimetry (AMV). Geomorphology, 424, Paper: 108562.  

Bănăduc D., Afanasyev S., Akeroyd J.R., Năstase A., Năvodaru I., Tofan L., Curtean-Bănăduc A. (2023). 

The Danube Delta: The Achilles Heel of Danube River–Danube Delta–Black Sea Region. Fish Diversity 

under a Black Sea Impact Scenario Due to Sea Level Rise—A Prospective Review. Fishes, 8 (7), art. no. 

355 

Bănăduc D., Barinova S., Cianfaglione K., Curtean-Bănăduc A. (2023). Editorial: Multiple freshwater 

stressors. Key drivers for the future of freshwater environments, Frontiers in Environmental Science, 

11:1143706, 1-3.  

Bănăduc D., Ceaușu M., Mărginean M., Dobre A., Curtean-Bănăduc A. (2023). Romanogobio 

banaticus (Bănărescu, 1960) in the Nera River (Danube Basin), Transylvanian Review of Systematical and 

Ecological Research, volume 25.2, 87-104.  

 



Bănăduc D., Bakhshalizadeh S., Curtean-Bănăduc A. (2023). Natura 2000 a Panacea? Natura 2000 Site 

Oltul Mijlociu-Cibin-Hârtibaciu (ROSCI132) ‒ A local extinction of a native fish species and a new alien 

fish arrival case study. Transylvanian Review of Systematical and Ecological Research, volume 25.1, 81-

100. 

Bilous O.P., Wojtal A.Z., Ivanova, N.O., Burova, O.V., Barinova, S., Maystrova, N.V., Polishchuk, O., 

Curtean-Bănăduc A., Tsarenko P.M. (2023). Indication of Long-Term Changes of Algae Communities in 

a Hydrologically Transformed Estuary Sasyk, Black Sea, Ukraine. Water, 15 (11): 2078. 

Crago, R.D.; Szilagyi, J.; Qualls, R.J. (2023). What is the Priestley-Taylor wet-surface evaporation 

parameter? Testing four hypotheses. Hydrology and Earth System Sciences 27: 3205-3220.  

Curtean-Bănăduc A., Mihuţ C., Burcea A., McCall G. S., Matei C., Bănăduc D. (2023). Screening for 

Microplastic Uptake in an Urbanized Freshwater Ecosystem: Chondrostoma nasus (Linnaeus, 1758) Case 

Study, Water. Special Issue Recent Advances in the Aquatic Biodiversity, 15, 1578.  

De Keukelaere, L., Moelans, R., Knaeps, E., Sterckx, S., Reusen, I., De Munck, D., Simis, S. G. H., 

Constantinescu, A. M., Scrieciu, A., Katsouras, G., Mertens, W., Hunter, P. D., Spyrakos, E., & Tyler, A. 

(2023). Airborne Drones for Water Quality Mapping in Inland, Transitional and Coastal Waters—MapEO 

Water Data Processing and Validation. In Remote Sensing (Vol. 15, Issue 5, p. 1345). MDPI AG. 

https://doi.org/10.3390/rs15051345 

Derx J, Kiliç Hs, Linke R, Cervero-Aragó S, Frick C, Schijven J, Kirschner Akt, Lindner G, Walochnik J, 

Stalder G, Sommer R, Saracevic E, Zessner M, Blaschke AP, Farnleitner AH. (2023). Probabilistic faecal 

pollution source profiling and microbial source tracking for an urban river catchment. Science of the Total 

Environment. 857: 159533 

Derx J, Müller-Thomy H, Kılıç HS, Cervero-Arago S, Linke R, Lindner G, Walochnik J, Sommer R, 

Komma J, Farnleitner AH, Blaschke AP. (2023). A probabilistic-deterministic approach for assessing 

climate change effects on infection risks downstream of sewage emissions from CSOs. Water Research 

1;247:120746.  

Djikanovic, V., Skoric, S., Mickovic, B., Nikolic, D. (2023). Diet analysis of the Amur sleeper (Perccottus 

glenii) from the Danube River drainage channel (Serbia). Turkish Journal of Fisheries and Aquatic 

Sciences 23 (12). 

Ermilov, A.A.; Benkő, G.; Baranya, S. (2023). Automated riverbed composition analysis using deep 

learning on underwater images. Earth Surface Dynamics 11: 1061-1095.  

Erős, T.; Petrovszki, J.; Mórocz, A. (2023). Planning for sustainability: Historical data and remote 

sensing-based analyses aid landscape design in one of the largest remnant European floodplains. 

Landscape and Urban Planning 238 Paper: 104837. 

Fekete, J.; Torma, P.; Szabó, A.; Balogh, M.; Horváth, Cs.; Weidinger, T.; Szabó, G.; Bozóki, Z. (2023). 

Open photoacoustic cell for concentration measurements in rapidly flowing gas. Photoacoustics 30 Paper: 

100469, 6 p.   

Fontaine L, Pin L, Savio D, Friberg N, Kirschner AKT, Farnleitner AH, Eiler A. (2023). Bacterial 

bioindicators enable biological status classification along the continental Danube river. Commun Biol. 

6:862. 

Funk, A.; Baldan D.; Bondar-Kunze, E.; Recinos Brizuela, S.; Kowal, J.; Hein, T. (2023). Connectivity as 

a driver of river-floodplain functioning: A dynamic, graph theoretic approach, Ecological Indicators Vol. 

154. 

Füstös, V.; Sály, P.; Szalóky, Z.; Tóth, B.; Vitál, Z.; Specziár, A.; Fleit, G.; Baranya, S.; Józsa, J.; Erős, T. 

(2023). Effects of a nuclear power plant warmwater outflow on environmental conditions and fish 

assemblages in a very large river. (the Danube, Hungary) Ecohydrology 16: 3 Paper: e2512. 

Grabner M, Hohensinner S, Köstelbauer F, Mader I, Tintner-Olifiers J, Wächter E. (2023). Nahe am 

Wasser gebaut . Überblick über und erste Erkenntnisse aus den Forschungsergebnissen zur Vorstadt vor 

dem Werdertor. Beiträge zur Mittelalterarchäologie in Österreich 39: 137-86.  

https://doi.org/10.3390/rs15051345


Guti, G. (2023). Action plan for the conservation of sterlet (Acipenser ruthenus) in Hungary. English 

version.  

Haase P., Bowler D.E., Baker N.J., Bonada N., Domisch S., Garcia Marquez J.R., Heino J., Hering D., 

Jähnig S.C., Schmidt-Kloiber A., Stubbington R., Altermatt F., Álvarez-Cabria M., Amatulli G., Angeler 

D.G., Archambaud-Suard G., Jorrín I.A., Aspin T., Azpiroz I., Bañares U., Ortiz J.B., Bodin C.L., 

Bonacina L., Bottarin R., Cañedo-Argüelles M., Csabai Z., Datry T., de Eyto E., Dohet A., Dörflinger G., 

Drohan E., Eikland K.A., England J., Eriksen T.E., Evtimova V., Feio M.J., Ferréol M., Floury M., 
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Haidvogl G, Szabó P. (2023). Editorial: Non-native species and biodiversity change in river ecosystems: a 

historical perspective. Frontiers in Ecology and Evolution 11.  
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