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2008), Izmir, Turkey. 

77. Albayrak, I. and Lemmin, U. (2008). The effect of water depth on the dynamics of secondary currents 
in turbulent open-channel flow over a rough bed. In Proc. of International Conference on Fluvial 
Hydraulics (River Flow 2008), Izmir, Turkey. 

78. Bagherimeyab, F., Albayrak, I. and Lemmin, U. (2008). Bed friction velocity estimates in rough open- 
channel flow obtained from acoustic doppler velocity profiler data and direct bottom shear stress 
measurements. In Proc. of International Conference on Fluvial Hydraulics (River Flow 2008), Izmir, 
Turkey. 

79. Albayrak, I., Lemmin, U. (2007). Secondary currents and coherent structures, their distribution across 
section and their relation to surface boils in turbulent gravel-bed open-channel flow. In Proc. of The 
Fifth International Symposium on Environmental Hydraulics (ISEH V), Tempe, Arizona, the Grand 
Canyon State, USA. 

80. Albayrak, I., Lemmin, U. (2007). Large scale PIV-measurements on the water surface of turbulent 
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open-channel flow. In Proc. of 18ème Congrès Français de Mécanique, Grenoble, France. 

81. Albayrak, I. (2007). Secondary currents and coherent structures, their distribution across a cross 
section and their relation to surface boils in turbulent gravel-bed open-channel flow. In Proc. of 32nd 
Congress of IAHR, John F. Kennedy student competition, Venice, Italy. 

82. Albayrak, I. and Lemmin, U. (2007). Dynamics of secondary currents and surface boils in turbulent 
open-channel flow revealed by surface particle image velocity measurements. In Proc. of 32nd 
Congress of IAHR, Venice, Italy. 

83. Cokgor, S., Yegen, E. B., Onoz, B., Albayrak, I. (2007). Turbulence statistics over rough bed. In Proc. 
of 32nd Congress of IAHR, Venice, Italy. 

84. Albayrak, I., Lemmin, U. (2006). The scour-hole problem due to sluice gates: quadrant analysis of the 
turbulence characteristics in the presence of Görtler vortices. In Proc. of International Conference on 
Fluvial Hydraulics (River Flow 2006), Lisbon, Portugal. 

85. Albayrak, I. (2006). An experimental study of coherent structures, secondary flows and surface boils 
and their interrelation in open-channel flow. Master Class, International Conference on Fluvial 
Hydraulics (River Flow 2006), Lisbon, Portugal. 

86. Cokgor, S., Albayrak, I. (2005). Suction Removal of non-uniform sediment from between armor 
blocks. In Proc. of II. National Water Engineering symposium, Gumuldur, Izmir, Turkey. 

87. Cokgor S., Albayrak I. (2005). The spatial in-homogeneity of turbulence over large relative random 
roughness in open-channel flow. In Proc. of II. National Water Engineering symposium, Gumuldur, 
Izmir, Turkey. 

Patents and licenses 
 

A patent application of our recently developed ‘Fish Guidance Structure with Innovative Curved-Bars 

(FIGUS)’ for safe downstream fish migration at water intakes and hydropower plants has been 

submitted to the European Patent Office (Patent application number: EP21155988.5). The inventors 

of the FIGUS are Dr. Claudia Beck (former PhD student), Dr. Ismail Albayrak, Prof. Dr. Robert Boes, 

Dr. David Vetsch, Claudia Leuch, Res Lütschg and Tobias Rüesch. 

Presentations 
 

1. Downstream fish passage at Hydropower Plant Laudal on River Mandal in Norway. Workshop 
"Lösungen für Fischschutz und Fischabstieg", Innsbruck, Österreich, 22.09.2023. 

2. Efficiency Evaluation of Solis Sediment Bypass Tunnel in Switzerland. 40th IAHR World Congress, 
Vienna, Austria, 23.08.2023. 

3. Live-fish tests of turbulent eddy generating elements. FishPath workshop, Zurich, Switzerland, 28 April 
2022. 

4. Development of Low-Voltage Electrified Fish Guidance Racks for Safe Downstream Fish Migration. In 

Proc. of the 39th IAHR World Congress, 19–24 June 2022, Granada, Spain, 2022. 

5. Swiss Sediment Bypass Tunnels, 1st IAHR Online forum: Hydro-Environmental Challenges, Solutions 
and Trends for Water Security, webinar, July 2021. 

6. Ergebnisse des EU Horizon 2020 Projektes „FITHYDRO“ (Results from EU Horizon 2020 project of 
FIThydro). Webinar on ‘Fish protection and fish downstream migration at large hydropower plant: 
sharing of experiences and knowledge’ organized by International Commission for the Protection of 
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the Rhine, 16 September 2021. 

7. Determining minimum number of transects for accurate flow measurements using moving vessel 
ADCPs. 13th Symposium on Ultrasonic Doppler Methods for Fluid Mechanics and Fluid Engineering, 
Zurich, Switzerland, 14 June 2021. 

8. Cost-effective and applicable solutions for hydropower impacts on downstream migration. FIThydro 
European Stakeholder Workshop on Fish-Friendly Hydropower, Brussels, Belgium, 29 January 2020. 

9. Concept for the development of fish passage facility using ADCP, numerical modelling and fish 
monitoring. FIThydro European Stakeholder Workshop on Fish-Friendly Hydropower, Brussels, 
Belgium, 29 January 2020. 

10. Bed-load diversion with a vortex tube system. The 38th IAHR World Congress, Panama City, Panama, 

2019. 

11. Requirements for monitoring from a hydraulic-constructive and fish-biological point of view. Workshop 
on fish protection and downstream fish migration at hydroelectric power plants - New research 
approaches (VAW & Wasser Agenda 21), Zurich, Switzerland, 2019. 

12. FIThydro studies in Switzerland. Workshop on fish passage, Safepass - FIThydro, Zurich, Switzerland, 

2019. 

13. Overview of VAW’s BFE research projects. Mini-workshop on energy research (VAW & BFE), Zurich, 
Switzerland, 2019. 

14. 3D fish tracking system. 4th General Assembly of FIThydro, Trondheim, Norway, 2019. 

15. Vortex tube study results from Schiffmühle. 4th General Assembly of FIThydro, Trondheim, Norway, 

2019. 

16. Specific design of two exemplary sediment bypass tunnels. Workshop: Combined sediment and fish 
bypass solutions, win-win?, Trondheim, Norway, 2019. 

17. Overview on VAW’s research on sediment management at hydropower plants and sediment bypass 
tunnels. Mini-workshop on Sediment Management at Hydropower Plants & Dams (VAW & 
HydroSediNet organized by World Bank), Zurich, Switzerland, 2019. 

18. Efficiency evaluation of Swiss Sediment Bypass Tunnels. 3rd International Wokshop on Sediment 
Bypass Tunnels, Taipei, Taiwan, 2019. 

19. Specific design of two exemplary sediment bypass tunnels. Workshop: Combined sediment and fish 
bypass solutions, win-win?, Trondheim, Norway, 2019. 

20. Fish guidance structures at hydropower plants. Workshop: Combined sediment and fish bypass 
solutions, win-win?, Trondheim, Norway, 2019. 

21. Field experiences with an ADCP mounted on a remotely operated boat. FIThydro Measurement 
Workshop, Lisbon, Portugal, 2019. 

22. 3D fish tracking system for etho-hydraulic investigations. FIThydro Measurement Workshop, Lisbon, 
Portugal, 2019. 

23. Downstream fish passage at hydropower plants by fish guidance structures. Hydro 2018 Conference, 
Gdansk, Poland, 2018. 

24. FIThydro activities related to downstream fish migration for medium-to-large hydropower plans. Alpine 
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Stakeholder Workshop, Augsburg, Germany, 2018. 

25. Fish downstream fish migration: significance and concepts. 3rd General Assembly of FIThydro, Zurich, 
Switzerland, 2018. 

26. Calibration of Swiss Plate Geophone System for bedload monitoring in a sediment bypass tunnel. 2nd 
Intl. Workshop on Sediment Bypass Tunnels, Kyoto, Japan, 2017. 

27. Fish guidance structures: new head loss formula and fish guidance efficiencies. The 37th IAHR World 
Congress, Kuala Lumpur, Malaysia, 2017. 

28. Field calibration of bedload monitoring system in a sediment bypass tunnel: Swiss plate geophone. 

The 37th IAHR World Congress, Kuala Lumpur, Malaysia, 2017. 

29. Addressing downstream impact of sediment management on reservoirs. 2nd General Assembly of 
FIThydro, Poitiers, France, 2017. 

30. Solutions for downstream migration. 2nd General Assembly of FIThydro, Poitiers, France, 2017. 

31. Horizon 2020: FIThydro. Meeting at TU-Darmstadt, Darmstadt, Germany, 2017. 

32. Horizon 2020: FIThydro. Meeting at Bundesanstalt für Wasserbau (BAW), Karlsruhe, Germany, 2017. 

33. Horizon 2020: FIThydro. Wasser-Agenda 21. Informations- und Erfahrungsaustausch zur Sanierung 
Fischgängigkeit, Bern, Switzerland, 2017. 

34. Field calibration of bedload monitoring system in a sediment bypass tunnel: Swiss plate geophone. 

The 13th International Symposium on River Sedimentation, Stuttgart, Germany, 2016. 

35. Real-time measurements of suspended sediment concentration and particle size using five 
techniques. The 28th IAHR Symposium on Hydraulic Machinery and Systems, Grenoble, France, 2016. 

36. Research on downstream fish passage technologies in Switzerland. Workshop on fish passage and 
migration, Istanbul, Turkey, 2016. 

37. Current sedimentation research at VAW. First International Workshop on Sediment Bypass Tunnels, 

VAW, ETH Zurich, Zurich, Switzerland, 2015. 

38. Flow fields around fish guidance structures. The 36th IAHR World Congress, The Hague, the 
Netherlands, 2015. 

39. Turbulent flow field around angled bar racks. Fish Passage 2015, Groningen, the Netherlands, 2015. 

40. Suspended sediment and bed load transport monitoring techniques. The 38th  Dresdner 
Wasserbaukolloquium, Dresden, Germany, 2015. 

41. Field measurements of suspended sediments using several methods. The 36th IAHR World Congress, 

The Hague, Netherlands, 2015. 

42. Sediment handling at hydropower schemes: Current research at VAW. Seminar on Sediment 
Challenges and Sediment Handling Strategies in Hydro Power organized by Statkraft, Norwegian 
Hydropower Centre (NVKS) and Norwegian University of Science and Technology (NTNU), Tirana, 
Albania, 2015. 

43. Sediment bypass tunnels: Hydro-abrasion and sediment transport measurements. Seminar on 
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Sediment Challenges and Sediment Handling Strategies in Hydro Power organized by Statkraft, 
Norwegian Hydropower Centre (NVKS) and Norwegian University of Science and Technology (NTNU), 
Tirana, Albania, 2015. 

44. Hydraulics and efficiency of fish guidance structures. Colloquium "Meet and Share Your Research 
Day" organized by ASB (Association of Academic Staff at D-BAUG) und Departement Bau, Umwelt 
und Geomatik, ETH Zürich, Zürich, Switzerland, 2015. 

45. Upstream and downstream fish passage technologies. Workshop on fish passages at hydropower 
plants, Rize Univesity, Rize, Turkey, 2015. 

46. Turbulent flow field around angled bar racks. Yellow Colloquium, VAW, ETH Zurich, Zurich, 
Switzerland, 2015. 

47. Monitoring of suspended sediment – Laboratory tests and case study in the Swiss Alps. 12th 
International symposium on River Sedimentation (ISRS 2013), Kyoto, Japan, 2013. 

48. Supercritical flow in sediment bypass tunnels. 12th International symposium on River Sedimentation 
(ISRS 2013), Kyoto, Japan, 2013. 

49. Interactions between flow and plant leaves, stems, and shoots. 9th International Symposium on 
Ecohydraulics (ISE), Vienna, Austria, 2012. 

50. The physical mechanisms of drag control by aquaitic plants in flowing water at leaf and shoot scales. 

Seminar for doctoral students, VAW, ETH Zurich, Zurich, Switzerland, 2011. 

51. Physical mechanisms of drag reduction by aquatic plants in flowing water at leaf and shoot scales. 

24th annual Scottish Fluid Mechanics Meeting, Glasgow, Scotland, UK, 2011. 

52. Flow-Plant Interaction at a Leaf Scale: Effects of Leaf Shape and Flexural Rigidity. International 
Conference of Fluvial Hydraulics (River Flow 2010), Braunschweig, Germany, 2010. 

53. Effects of plant leaf shape on drag forces imposed by water flow. First IAHR European Congress, 
Edinburgh, Scotland, UK, 2010. 

54. A study of open-channel surface flow dynamics using large scale particle image velocimetry. 
International Conference on Fluvial Hydraulics (River Flow 2008), Izmir, Turkey, 2008. 

55. The effect of water depth on the dynamics of secondary currents in turbulent open-channel flow over 
a rough bed. International Conference on Fluvial Hydraulics (River Flow 2008), Izmir, Turkey, 2008. 

56. Secondary currents and coherent structures, their distribution across section and their relation to 
surface boils in turbulent gravel-bed open-channel flow. The Fifth International Symposium on 
Environmental Hydraulics (ISEH V), Tempe, Arizona, the Grand Canyon State, USA, 2007. 

57. Albayrak, I., Lemmin, U. (2007). Large scale PIV-measurements on the water surface of turbulent 
open-channel flow. 18ème Congrès Français de Mécanique, Grenoble, France. 

58. Secondary currents and coherent structures, their distribution across a cross section and their relation 
to surface boils in turbulent gravel-bed open-channel flow. 32nd Congress of IAHR, John F. Kennedy 
student competition, Venice, Italy, 2007. 

59. Dynamics of secondary currents and surface boils in turbulent open-channel flow revealed by surface 
particle image velocity measurements. The 32nd Congress of IAHR, Venice, Italy, 2007. 

60. The scour-hole problem due to sluice gates: quadrant analysis of the turbulence characteristics in the 
presence of Görtler vortices. International Conference on Fluvial Hydraulics (River Flow 2006), Lisbon, 
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Portugal, 2006. 

61. An experimental study of coherent structures, secondary flows and surface boils and their interrelation 
in open-channel flow. Master Class, International Conference on Fluvial Hydraulics (River Flow 2006), 
Lisbon, Portugal, 2006. 

Outreach activities 
 

1. FishPath project on SFR Scheiz Aktuell: Schweiz aktuell vom 16.10.2023 - Play SRF 
 

2. Safe Harbour for Migrating Fish and Cleaner Sustainable Energy, published on the international blog 
of in the field stories,https://www.inthefieldstories.net/safe-harbour-for-migrating-fish-and-cleaner- 
sustainable-energy/ 2021. 

3. Towards more fish-friendly hydropower plants, ETH Zurich Press release, 2021. 

4. Felix D., Abgottspon A., Albayrak I., Staubli T., Gruber P., Boes R. (2020). Schwebstoffmonitoring in 
Echtzeit (Suspended sediment monitoring in real time). Bulletin SEV/VSE, 2/2020, 41-44. 

5. Measures to facilitate safe downstream fish migration at run-of-river hydropower plants, Rundschau 
TV program in Swiss Television SRF (in German), 2018. 

https://www.srf.ch/play/tv/schweiz-aktuell/video/schweiz-aktuell-vom-16-10-2023?urn=urn:srf:video:6a4f9f54-962f-45c8-afea-00dc9405127d
https://www.inthefieldstories.net/safe-harbour-for-migrating-fish-and-cleaner-sustainable-energy/
https://www.inthefieldstories.net/safe-harbour-for-migrating-fish-and-cleaner-sustainable-energy/
https://ethz.ch/en/news-and-events/eth-news/news/2021/02/Fish_Friendly_Hydropower.html
https://www.bulletin.ch/de/news-detail/schwebstoffmonitoring-in-echtzeit.html
https://www.youtube.com/watch?v=k6xOgMJu16c&ab_channel=VAW-LaboratoryofHydraulics%2CHydrologyandGlaciology
https://www.youtube.com/watch?v=k6xOgMJu16c&ab_channel=VAW-LaboratoryofHydraulics%2CHydrologyandGlaciology
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