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Discharge Gauging Techniques by Sections

Eduardo Navarrete-Mazariegos, Fernando Rodriguez-Maldonado, Juan Carlos Gomez-Vargas,

and Fernando Delgado-Ramos

Hydraulic Modeling of Braided Channels to Aid Design of Instream Structures
Robert Ettema and Christopher Thornton
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2.5. River sediment management, basin-scale interactions and impact on the
coast

What does it Happen to Mesohabitats of an Upland Stream after a Controlled Sediment Flushing
Operation?
Silvia Quadroni, Alberto Doretto, Francesca Salmaso, Livia Servanzi, Giuseppe Crosa, and Paolo Espa

Application of Isotope Techniques for Assessing Hydrology of the Red River (Asia)
Trinh Anh Duc and Do Thu Nga

Impact on downstream sediment transport by Sardar Sarovar Dam in Narmada River, India
P. Vengadesan, S. A. Sannasiraj, and S. Murty Bhallamudi

River Danube, Niger and Mekong — Comparing the Sediment Status of Large Rivers

Helmut Habersack, Beatrice Wagner, Christoph Hauer, Marcel Liedermann, Martin Glas,

Marlene Haimann, Michael Krapesch, Peter Flddl, Patrick Holzapfel, Philipp Gmeiner, Sophie Stelzer,
Elena Leutgdb, Nora Lasinger, Phillipp Schiitz, David Lehner, Max Kainz, Martin Fuhrmann,

Sabrina Scheuer, Gado Abdouramane, and Sopheap Lim

The Effect of Dunes Migration on The Maximum Scour Depth at Bridge Pier
Shaolin Yue, Huan Zhou, and Rui Wang

Study on the Flocculation Effect of Dredged Mud with Flocculants for Rapid Sedimentation
Wang Ruicai, Xu Weijie, Wu Teng, Qin Jie, and Tao Guilan

2.6. River conservation and restoration: nature-based solutions

A House-Like Workflow of Nature-Based Solutions to Host Resilient Aqueous Habitat
Sebastian Schwindt, Gregory B. Pasternack, and Silke Wieprecht

Effect of Discharge Variations and Sediment Supply on the Stability of Artificial Step-Pool Sequences
Fiona Maager, Benjamin Hohermuth, Volker Weitbrecht, and Robert M. Boes

Taming Nitrate Pollution in Urban Stream
Vallo Kérgmaa, Joonas Parn, Salme Ruberg, and Arvo lital

Grey, Green, and Blue Infrastructure Embedded within Existing Water Grid in the Urban Area in France
Jelena Batica and Philippe Gourbesville

Water Temperature Model for Mediterranean Rivers and Climate Change, the Jucar River Case
Miguel Angel Pérez-Martin, Clara Estrela-Segrelles, Carlos Minana-Albanell, and Carlos Mulet-Rojas

Influence of Large Wood Transport on River Bed Structuring Processes in Steep River Reaches
Clara Streule, Christian Tognacca, and Giovanni De Cesare

River Restoration and Flood Protection Through Nature-Based Solutions
Juan Ortas Gonzdlez, José Maria Sanchez Sanz, José Ignacio Diaz, and Caneja Nieto

The Dynamic River Landscape through Time: Natural vs. Regulated Reaches of the Odra River
Adriana HoluSova, Luka$ Vaverka, Zuzana Polednikovd, and Toma$ Galia

2.7. Sedimentation in reservoirs

Numerical Modelling of the Suspended Sediment Transport in a Reservoir under the influence of Wind
and Temperature
Wendy Gonzalez, Frank Seidel, Irina Klassen, and Mario J. Franca

Solution for a Sluicing Channel with High and Coarse Sediment Intake in an Alpine River
Jakob Siedersleben, Marco Schuster, Markus Aufleger, and Stefan Achleitner
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Efficacy of Sediment Flushing for varying Bed Slopes and Sediment Grain Sizes
Sebastian Guillén-Ludena, Jorge A. Toapaxi, and Luis G. Castillo

The Sedimentation In Marmolejo Reservoir. A Challenge For Sustainable Management
David Lopez Gomez, Miguel de Blas Moncalvillo, and Angel Gasso Sanchez

3. Environmental hydraulics and urban water cycle

3.1. Ecohydraulics

Algal Removal by Bubble Plumes in Unstratified Lakes
Iran E. Lima Neto and Carlos H. A. Pacheco

Coronavirus and its Persistence in Water for Human and Residual Consumption: A Background Check
Eawin Pino V.

Evaluation of Fish Injuries at the Outlet of Downstream Passage Devices: Preliminary in Situ and
Laboratory Experiments with Sensor Fish

Yvan Bercovitz, Laurence Tissot, Pierre Sagnes, Dominique Courret, Franck Lebert, Thierry Lagarigue,
Vincent Mataix, and Lionel Dumond

Fish Swimming Behavior and Bypass Acceptance at Curved-Bar Rack Bypass Systems
Claudia Beck, Ismail Albayrak, Julian Meister, Armin Peter, Oliver M. Selz, Claudia Leuch,
David F. Vetsch, and Robert M. Boes

Development of Low-Voltage Electrified Fish Guidance Racks for Safe Downstream Fish Migration
Anita Moldenhauer-Roth, Oliver M. Selz, Felix Unterberger, Ismail Albayrak, and Robert M. Boes

MultiPAC — A Multiparameter Approach to Address Colmation in Rivers
Markus Noack, Lydia Seitz, Stefan Haun, and Silke Wieprecht

Effect of Multiple Layered Vegetation on the Velocity Distribution of Flow in An Open Channel
Xiaonan Tang, Suyang Zhang, Jiaze Cao, Hanyi Wang, Nanyu Xiao, and Yutong Guan

Assessment of the Physical Habitat Suitability (PHS) for Three Autochthonous Fish Species in the Duero
River (Spain) with the Modelling Tool Iberhabitat
Maria Diaz-Redondo, Francisco M. Cortés Sdnchez, and Beatriz Molina Martin

Flow Dependent Dynamics of Microhabitat Patches for Fish Habitat Assessment
Yuiko Chino, Gregory B. Pasternack, Takashi Gomi, and Shinji Fukuda

Transport and Capture of Neutrally Buoyant Particles in Streams: Investigating the Effect of Obstacle
Configuration
Hojung You and Rafael O. Tinoco

High-Resolution Bathymetric Lidar Data in 2D Hydrodynamic and Habitat Modeling —Effects of Mesh
Resolution on Instream Habitat Modeling
Stefan Jocham and Markus Aufleger

Drainage of Gravity Currents from an Edge and a Permeable Substrate in a Porous Medium or Fracture
with Variable Properties
Farhad Zeighami, Alessandro Lenci, and Vittorio Di Federico

Effect of Bypass Layout on Guidance of Downstream Moving Fish at Bar Rack Bypass Systems
Rovbert M. Boes, Claudia Beck, Julian Meister, Armin Peter, Maximilian Kastinger, and Ismail Albayrak

Australian Native Fish Attracted by Jet Flows into Tube Fishways
Maryam Farzadkhoo, Richard T. Kingsford, lain M. Suthers, John H. Harris, William Peirson,
and Stefan Felder

©2022 TAHR. Used with permission / ISSN-L 2521-7119

1208

1213

1224

1231

1237

1246

1256

1266

1272

1281

1286

1292

1298

1305

1312

1322



Proceedings of the 39th IAHR World Congress
19-24 June 2022, Granada, Spain

Flow, Sediment Entrainment Processes and Drag Forces past Isolated Freshwater Mussels
Wu Hao and Constantinescu George

Rehabilitation of Vertical Slot Fish Pass with the Installation of Brush Blocks and Substrate: A Pilot
Project in Cataloluk Small Hydropower Plant, Turkey
Serhat Kucukali and Ahmet Alp

Hydraulic Characteristics Research on Nature-like Fishway
Zhao Zhou and Yan Liang

Fish Habitat Modelling Considering Sediment Flushing Operations
Giuseppe Roberto Pisaturo, Andrea Menapace, Silvia Folegot, and Maurizio Righetti

Construction of a Full-Scale Physical Model of an Unstructured Block Ramp
Ralph Eikenberg, Patrik Andreasson, David Aldvén, Lo Persson, and Jochen Aberle

Macroplastic Monitoring of the Urban Water Systems: the Case of the Arno River in Florence (ltaly)
Lorenzo Innocenti and Luca Solari

Numerical Comparison of RANS, URANS and LES Simulations of Turbulent Flow in Vertical Double Slot
Fishways
Anne-Fleur Lejeune, Damien Calluaud, Gérard Pineau, and Laurent David

Meta-analizing vertical slot fishways: what is the best design?
Paulo Branco, Ana Margarida Mascarenhas, Gongalo Duarte, Filipe Romao, Susana Dias Amaral,
Maria Teresa Ferreira, Antonio Pinheiro, and José Maria Santos

Eulerian Lagrangian Agent Based Model (ELAM) for Upstream Fish Migration in Vertical Slot Fishways
Ruiz-Coello, M. X., Bottacin-Busolin, A., and Marion, A.

Numerical Simulation to Analyze the Effect of Diurnal Stratification on Bottom Hypoxia Development and
Recovery in Lake Kasumigaura, Japan
Heneka Patrick, Zaschke Martin, Sokoray-Varga Bela, Heynen Martina, and Weichert Roman B.

Do Fish use Velocity Fluctuations in Vertical Slots for Upstream Migration? Hydraulic Pre-Study for an
Ecohydraulic Experiment
Roman Weichert

Transferability of Mesohabitat Suitability Criteria in Northern Italy
Giovanni Negro, Mauro Carolli, Andrea Andreoli, David Faro, Guido Zolezzi, Stefano Fenoglio,
Paolo Lo Conte, and Paolo Vezza

Homogenizing Auxiliary Flow in Supply Structures of Fishways with Minimal Space Requirements
Gerrit Fiedler, Martin Henning, and Roman Weichert

The EcoPeak4Fish Project: An Integrated Approach to Support Self-Sustaining Fish Populations
Downstream Hydropower Plants

Isabel Boavida, José Maria Santos, Maria Jodao Costa, Renan Leite, Maria Manuela Portela,
Francisco Godinho, Pedro Leitao, Rui Mota, Jeffrey Tuhtan, and Antdnio Pinheiro

Lifting Fish Across Barriers with the Tube Fishway: Lessons From the Laboratory
Stefan Felder, William L. Peirson, John H. Harris, Maryam Farzadkhoo, lain M. Suthers,
and Richard T. Kingsford

Presenting the Hydraulic Complexity Parameters M1, M2 and M3: Case Study Po River, Italy
Farhad Bahmanpouri, Silvia Barbetta, and Tommaso Moramarco

The Relevance of Fluid-Body Interactions for Habitat Selection of Two Iberian Cyprinids during
Hydropeaking

Maria Joao Costa, Francisco Godinho, Filipe Romao, Juan Francisco Fuentes-Pérez, Jeffrey Tuhtan,
Antonio N. Pinheiro, and Isabel Boavida
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HABBY: A New Open-Source Software to Estimate Hydraulic Habitat Suitability
Quentin Royer, Diane Von Gunten, Yann Le Coarer, Nicolas Lamouroux, Hervé Capra, Pierre Sagnes,
and Fabrice Zaoui

Fish Ladder with Levelling Pools to Bridge the Barriers Produced by Gauging Stations in Sections with a

Minimum Flow Channel
Ricardo Garcia Diaz, José Luis Garcia Rodriguez, and José Carlos Robredo Sanchez

Hydraulic Resistance of Lowland River Channel with Vegetation
Dorota Mirostaw-Swiatek, Michat Dytkiewicz, Pawet Marcinkowski, and Adam Kiczko

Experimental Methodology for Investigating environmental DNA traces Spreading in Rivers
Laura Maria Stancanelli, Jelle Dercksen, and Astrid Blom

Ecohydraulic Assessment of Cooling Water Mixing in a Large River
Vivien Fiistds, Péter Saly, Zoltan Szaldky, Baldzs Toth, Zoltan Vitdl, Andrds Speczidr, Gabor Fleit,
Sandor Baranya, Janos Jozsa, and Tibor Erés

Proposal to Improve Water Quality Based on the Calibration of the Streeter-Phelps Model for DO and
BOD in the Lurin River, Peru
Camila Leandra Cruz Grimaldo, Lia Ramos Ferndandez, and y José Bernardino Arapa Quispe

Influence of Boundary Conditions on Modeling Water Temperature and Quality in a Shallow Stratified
Lake (Lake Suwa, Japan)
Masayasu Irie, Masaki Okuda, Yuichi Miyabara, Yusuke Nakatani, and Masashi Toyota

Hybrid Fish Protection for Intakes At Headrace Tunnels in Reservoirs
Calvin Frees, Jonas Haug, Ruben Tutzer, Barbara Brinkmeier, and Markus Aufleger

Ethohydraulic Laboratory Experiments on Fish Descent in Accelerated Flows
Marcio Salgueiro Roth, Falko Wagner, RéBger Tom, and Jirgen Stamm

Hydrological Modeling to Assess Watershed-Scale Flow Alterations Induced by Dams and Climate
Change
Haruki Mineda, Kei Nukazawa, Yuto Tanimura, and Yoshihiro Suzuki

Simulation and Evaluation of Shallow Lake Water Quality Based on the PCLake Model
Tianying Shi, Zhaowei Liu, Hong Zhang, Haoran Wang, and Yongcan Chen

Ecohydraulical Applications and Limitations of Calibrated Numerical 2D Models
Anton J. Burman, Anders G. Andersson, J. Gunnar I. Hellstrém, and Qiancheng Xie

Assessing the Efficacy of Oblique Bubble Screens for Control of Aquatic Invasive Species
Vindhyawasini Prasad, Cory Suski, P. Ryan Jackson, Amy George, Duane Chapman, Jesse Fischer,
and R. O. Tinoco

Avoided Surface Runoff as an Ecosystem Service: the Case Study of a Green Area in Turin (IT)
Francesco Busca and Roberto Revelli

Increase in Riparian Vegetation Following a ‘Stage 0’ River Restoration Project on Whychus Creek,
Oregon
Lauren Mork, Karen Allen, Tom Goss, Colin Thorne, and Vladimir Krivtsov

3.2. Mixing processes

Large-Scale Flow Structures in Shallow Shear Flows behind a splitter plate over Smooth Bed
Sébastien Proust, Céline Berni, and Vladimir Nikora

Permeable Pavement Clogging Laboratory Experiments using Rainfall Simulators
Angélica Goya, Juan Naves, Jose Anta, Joaquin Sudrez, Raquel Viturro, and Alfredo Jdcome
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Net Retention Time Distribution inducing Non-Fickian Solute Transport in Streams
Byunguk Kim and Il Won Seo

LES of Partial-depth Colliding Gravity Currents
Angelos Kokkinos and Panagiotis Prinos

Double-Averaged Momentum and Energy Balances in Open-Channel Flows Over Streamwise Ridges
Stuart Cameron, Andrea Zampiron, and Vladimir Nikora

Initial Dynamics Responsible for the Stabilizing Effect of Froude Number in Shallow Shear Flows
M. Y. Lam, A. A. Kolyshkin, and M. S. Ghidaoui

Location-dependent Correction Coefficients of the Extended Bernoulli Equation Using the Example of an
Asymmetrical Stream Tube of the Potential Vortex Flow
Ulf Teschke and Fabian Ruhr

Transverse Mixing Coefficients in Non-Uniform Flows: Laboratory Experiments
Fagour Clément, Lorris Gond, Jéréme Le Coz, Nicolas Riviere, Louis Gostiaux, Emmanuel Mignot,
and Lylia Kateb

On the Evolution of Sand-water Swirling Jets in Stagnant Water
Fardin Sharif and Amir Hossein Azimi

Air Bubble Dynamics in Bubble Plumes with a Grid-screen
Arsalan Behzadipour and Amir Hossein Azimi

Measurement of Local Gas Transfer Velocity in Open-channel Turbulence
Michio Sanjou and Takaaki Okamoto

Design of an Atrtificial Destratification System to Control Cyanobacteria Growth in Reservoirs
Ogduz Hazar, Nisa Bahadiroglu, Derya Karakaya, and Sebnem Elgci

Numerical and Experimental Analysis of the Mixing Performance of Anaerobic Baffled Reactors
Riza Inanda Siregar and Brufo Fraga

Flow Velocity and Turbulence Structure In Gravel-Bed Rivers: Experimental Investigation in a Straight
Laboratory Flume
Donatella Termini, Federica Lavignani, and Nina Benistati

Spatio-temporal Data to Understand the Variability of Emerging Contaminants from Source to Tap
Manuel J. Rodriguez

Turbulent Mixing Across a Sharp Density Interface
Blair Anne Johnson and Arefe Ghazi Nezami

Flood and Substance Transport Analysis with Consideration of Ground Water: Case Study of the Lower
Meghna River in Bangladesh

Masakazu Hashimoto, Ahmed Ishtiaque Amin Chowdhury, Shampa, Zhang Hao, Kenji Kawaike,

Anisul Haque, and Munsur Rahman

Wind Speed Effect on the Current Density Distribution in Eutrophic Lakes
Alban Kurigi, Rui M. L. Ferreira, Joana Pereira, Nelson Abrantes, Moisés Brito, and Ana M. Ricardo

3.3. Transient flows and pipeline hydraulics

CFD Investigation of Transient Wave-Blockage Interactions in Water Pipelines
Ying Zhang, Huan-Feng Duan, Man-Li Wang, and Alireza Keramat

A Holistic Transient Wave Analysis Method for Multiple Defects Detection in Water Pipelines
Manli Wang, Huan-Feng Duan, Ying Zhang, and Alireza Keramat
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Transient Flow Simulation in Stormwater Systems using Implicit Finite Volume Method
Arman Rokhzadi and Musandji Fuamba

Monitoring a Real Service Line Under User Activity
Valentina Marsili, Filippo Mazzoni, Stefano Alvisi, Filomena Maietta, Silvia Meniconi, Caterina Capponi,
Bruno Brunone, and Marco Franchini

Physics-informed Neural Network Model for Transient Wave Propagation in a Pressurized Pipeline
Muhammad Waqar, Moez Louati, Sen Li, and Mohamed S. Ghidaoui

Hydraulic Transient Solver Calibration in a Viscoelastic Pipe Network: Lessons Learnt
Didia Covas, Filomena Maietta, Marta Cabral, Silvia Meniconi, Caterina Capponi, and Bruno Brunone

Transient-Based Leak Detection in Real Sewage Rising Main
Mohamed.H.E Ben Arab, Juliana Kaiber Da Silva, Muhammed Wagqar, Moez Louati,
and Mohamed S. Ghidaoui

Hydraulic Transient Modeling of a Water Pipeline System, Protection Design and Comparison of Model
Results with Pressure Measurements After Commissioning
Diego Norberto Bottelli

To the Problem of Long Waves in Shallow Water
Sergei Sokolov

Air Exchange of the Hydraulic System with Water-Drag-Driven Dynamics
Janek Laanearu

3.4. Sensors, monitoring and management strategies in urban water and
wastewater systems

Turbulence Driven Secondary Currents in a Partially Filled Pipe
Yan Liu and Thorsten Stoesser

Developing and Simulating Emergency Water Supply Scenarios in Case of Failure in a Central Aqueduct
of a Large Greek City
Alexandros Mentes, Panagiota Galiatsatou, Panagiota Stournara, and Dimitrios Spyrou

Equipment for the Estimation of the Pollution Load of Sewage Systems from Spectrophotometric Analysis
Daniel Carreres-Prieto, Juan T. Garcia, Fernando Cerddn-Cartagena, Juan Suardiaz-Muro,
Luis G. Castillo Elsitdié, and José M. Carrillo

Social Media Inundation Data: Urban Flood Impacts and Response Assessment of 2020 Chengdu
Rainstorm
Kaihua Guo and Mingfu Guan

Improving Leakage Detection in Urban Water Distribution System: A Pilot Site for Smart Monitoring and
Data Analysis in Casablanca City, Morocco
Dalila Loudyi, Saad Azzaoui, and Faycal Taghlabi

An Electrical Impedance Spectroscopy Based Sensor for Sediment Hydraulic Permeability Estimation
Shiyao Wang, Andrew Nichols, and Jonathan Davidson

Monitoring Sewer Sediment Deposits with Passive Temperature Sensors
Manuel Regueiro-Picallo, Jose Anta, Acacia Naves, and J6rg Rieckermann

Hazardous Chemical Detection and Identification Using Machine Learning in the Water Environment
Suhan Nam, Siyoon Kwon Jaeyeon Lim, and Youngdo KimThird

Towards a wireless High-Spatial-Resolution Environmental Monitoring Layer for improving Surface Water
Management
Benjamin Freudenberg and Andre Niemann
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Design Groundwater Level in Urban Areas Affected by Water Table Rising Trend: the Case Study of Milan

Paola Gattinoni, Loris Colombo, Fabio Marelli, Angelo Ortelli, Laura Scesi, and Luca Alberti

Applying Real-time Advanced Urban Management to Ensure Bathing Water Quality in Barcelona
B. Aznar, J. Grima, X. Torret, V. Medina, J. Varela, M. J. Chesa, A. Llopart-Mascard, J. A. Garcia, D. Erill,
M. Batlle, T. Juan, C. Bosch, and A. Corchero

A Reliable Real-time Virtual Trihalomethane Sensor Solution For Drinking Water Treatment Facilities
Victor M. Saenger, Lupicinio Garcia, Miguel Angel Diaz, Marta Ganzer, Sergio Montes,
and Susana Gonzdlez

Ca/Mg Concentrations Ratio Effect Over Ca Precipitation in Potable Water
Juan Ernesto Ramirez Juarez, M@n’a Alejandra Alvarado Alvarado, Anuard Issac Pacheco Guerrero,
Alba Nélida Garcia Beltran, and Angel Alfonso Villalobos de Alba

Potable Water Network Design Using Water Pinch Methodology to Reduce Ca Concentration
Juan Ernesto Ramirez Judrez, Claudia Avila Sandoval, Edith O/mog Trujillo,
Anuard Isaac Pacheco Guerrero, Alba Nélida Garcia Beltran, and Angel Alfonso Villalobos de Alba

DINAPSIS, Network of Digital Transformation Hubs for the Resilience, Sustainability and Environmental
health of Cities
Genaro Moya, Ana, Gomez Martinez, Vicente, and Casas Infantes, Ana

Pressure Sensors Placement Using Graph Signal Processing and Sampling Theory
Daniel Bezerra Barros, Carlo Giaducianni, Manuel Herrera, Armando Di Nardo, and Bruno Brentan

Predicting Water Demand of Water Supply Systems in the Alpine Environment with Recurrent Neural
Networks
Ariele Zanfei, Andrea Menapace, Bruno Melo Brentan, and Maurizio Righetti

Reinforcement Learning for Real Time Control in Drinking Water Networks

David Modesto, Fernando Cucchietti, Victor Saenger, Bernat Joseph-Duran, Jordi Meseguer,

Rafael Giménez, Gabriela Cembrano, Daniel Cardelus, and Catalina Balseiro

Presentation of the Project “Agrupacion de Vertidos y edar de la Aglomeracion Urbana de Guadalhorce”
Rosario Lorenzo and Javier Solana

3.5. Restoration of water systems in a changing climate

Impact of Climate Change on Cold-Water Fish Species. Application in the Jucar River Basin District
Clara Estrela-Segrelles, Cristina Mocholi-Paredes, and Miguel Angel Pérez-Martin

Modeling the Hydrodynamics of a Wetland Subjected to Strong Urban and Agricultural Pressures
(Torbiere Del Sebino, ltaly))
Volpini Stella, Marco Pilotti, and Giulia Valerio

Evaluation of the Habitat Preferences of Submerged Macrophytes Under Various Environmental
Stresses: A Modeling Perspective
Takashi Asaeda, Harun Rashid, and Lekkala Vamsi-Krishna

Adaptive Hydro—climatic Analysis for Restoration of a Bio—diversity Hot Spot Unguaged River System of
Manipur lhr, India

Ngangbam Romeji, Mukesh Kumar Yadav, Gunadas Singh Keisam, Jayalaxmi Ngasepam,

and Khuraijam Susilchandra

Hydrological Modelling in the Alder Riparian Forest of Alagén River Basin

José Luis Garcia, José Carlos Robredo, Martin C. Giménez, Clara Cordodn, Ricardo Garcia,
Federico Julidan, and Sonia Borowiezcka

©2022 TAHR. Used with permission / ISSN-L 2521-7119

1875

1883

1892

1897

1901

1907

1913

1922

1929

1936

1943

1949

1958

1965

1974



Proceedings of the 39th IAHR World Congress
19-24 June 2022, Granada, Spain

3.6. Desalination and water treatment

CFD Numerical Simulation of Submerged Dense Jets in Cross-flows
Mostafa Taherian, Seyed Ahmad Reza Saeidi Hosseini, and Abdolmajid Mohammadian

Results of a Full-Scale Model of a Macrophyte Wastewater Treatment Plant
Oscar Ruiz Lozano, Alejandro Acero Oliete, Pedro Lopez Julian, and Beniamino Russo

Can High Hydrodynamic Stresses Contribute to E. coli Inactivation? Experimental Evidences from
Laminar and Turbulent Flows
Davide Vettori, Roberta Davello, Riccardo Vesipa, Costantino Manes, and Luca Ridolfi

National-scale Management and Protection of Desalination Plant Water Supplies
Matthew John Wood and Graham Siggers

Monitoring and Control of Waste Water Discharges in Real Time
Orejudo Prieto de los Mozos and Maria Emma

3.7. Advanced treatment processes for wastewaters

Effect of the Pharmaceuticals (Diclofenac, Ibuprofen And Erythromycin) on the Heterotrophic Biomass of
a Membrane Bioreactor in Urban Wastewater Treatment

Laura Antinolo Bermudez, Jaime Martin Pascual, Maria del Mar Munio Martinez,

and Jose Manuel Poyatos Capilla

Technical Assessment of Natural-Based and Advanced Technologies for the Removal of Micropollutants
from Municipal Wastewater in a Real Scenario
Irene Salmeron, Silvia Venditti, and Joachim Hansen

Solar Processes For Urban Wastewater Purification: A Comparative Disinfection And Decontamination
Study At Pilot Plant Scale In A Compound Parabolic Collector (CPC) Reactor

Maria Jesus Abeledo-Lameiro, Alba Hernandez-Zanoletty, Samira Nahim-Granados,

Maria Inmaculada Polo-Ldpez, Isabel Oller, and Sixto Malato

Assessment of New Immobilized Photocatalysts for Wastewater Disinfection and Decontamination
Alba Hernandez-Zanoletty, Isabel Oller, Inmaculada Polo-Ldpez, Sixto Malato, Ana Ruiz-Delgado,
Samira Nahim-Granados, Jenny Flores, Oscar Cabezuelo, Maria Luisa Marin, and Francisco Bosca.

A Physical Model Study of the North Shore Wastewater Treatment Plant Pumping Station
James Li and Maryam Shahab

Treatment of Wastewater Effluent Using Photo-Fenton Combined with Granular Activated Carbon
Enhancing Microcontaminants Removal
P. Nunez-Tafalla, I. Salmerdn, S. Venditti, and J. Hansen

3.8. Water recycling and reuse

Urban Grey Water Recycling at a District-scale — A Case Study at Anderson Road Quarry Site
Development, Hong Kong
Mable Lai-Hang Lam, Siu-Kwong Wong, and Harry Lee

Multi-objective Planning for Co-managing Power Plant Blowdown Water and Shale Gas Produced Water
for Resource Recovery

Payton Seats, Mohammad Hafez Ahmed, Golnoosh Khajouei, Hunter Barber, Harry Finklea,

Fernando V. Lima, and Lian-Shin Lin

An Innovative Reclaiqu Water Treatment for the Valorization of Nutrients and Salts
Mateo Pastur Romay, Oscar Arumi Arderiu, Adriana Romero, Eva Mena, Benoit Lefevre,
Jose Luis Cortina, Julio Ldpez, Celia Castro-Barros, and Joana Tobella
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Corrosion Risk Assessment Methodology by Desalinated Water Supply in Drinking Water Networks
Miguel Angel Diaz Hurtado, Sara Espinosa Martinez, David Aguilera Romero, Susana Gonzalez Blanco,
Manuel Argamasilla Ruiz, and Alicia Pifiero Navarro

3.9. Industrial flows

Numerical Modelling of Pump Intakes: Compliance with Standard Performance Criteria
Daniele Longo, Aggelos Dimakopoulos, and lan Willoughby

Prediction of Effective Forchheimer Coefficient for One- and Two-Dimensional Flows in Heterogeneous
Geologic Media
Farhad Zeighami, Alessandro Lenci, and Vittorio Di Federico

4. Hydraulic structures

4.1. Hydro-environment historical structures: management and restoration

Restoration of a Small Hydropower Plant: How to Efficiently Fulfill Biological Requirements with Proper
Power Production
Murray Konzang, Elena Carcano, and Mirzi Betasolo

Correspondence Between De Saint-Venant and Boussinesq
Willi H. Hager and Oscar Castro-Orgaz

A Resilient Landscape of the High Alpujarra (Granada). Hydraulic System of the Trevélez-Juviles Ground
Water Channel and Barranco de los Molinos (Ravine of the Mills)

Luis José Garcia-Pulido, Sara Penalver Martin, Francisco Javier Sanchez Gutiérrez,

Maria de las Mercedes, and Garcia Lozano

Governance of Dams and Reservoirs
Antonio Burguefio Munoz

4.2. Aging hydraulic structures: upgrade and retrofit towards more sustainability

Effect of Discharge and Retrofitting Options of Low-Head Ramped Weir on Passage Performance of a
Potamodromous Cyprinid Fish

Susana Dias Amaral, Paulo Branco, Filipe Romao, Maria Teresa Ferreira, Antonio Nascimento Pinheiro,
and José Maria Santos

Investigating the Turbidity Current Venting Operation from Multiple Outlets by Using TELEMAC-3D
Peng An Chen, Sameh A. Kantoush, Tetsuya Sumi, Doan Van Binh, Sebastien E. Bourban, and Riadh Ata

Flow Resistance and Velocity Reduction due to a Pile Group in an Open Channel
Obaidullah Safie and Akihiro Tominaga

Improving Public Safety at Low Head Dams through Identification using Deep Learning, ArcGIS Pro, and
Aerial Imagery
Brian Mark Crookston and Caitlin Roundy Arnold

Overall Rehabilitation of the Spillway on the Guistolas Dam, Ourense (Spain)
Alberto Vaquero Mateos, Cesar Mayoral Ranedo, and Eduardo Rojo Martinez

Risk Assessment of a 90 years old Penstock: Inspection, Immediate Measures and Replacement
Aurélie Koch, Yves Keller, Markus Kost, and Michael Mdiller
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Recovering Operational Safety Conditions in Dams in the State of Sao Paulo, Brazil 2161
José Augusto Rocha Mendes, Silvio Luiz Giudice,Jonathan Bruno Moreira, Rafael Mandia Grossi Canali
Machado, and André da Silva Mendes

Prediction of the Safety Level of Typical Reclamation Dams Within and Outside the Standard Operating Life 2171
Vera Snezhko, Dmitry Kozlov, and Olga Simonovich

Surveillance and Safety of the Dams at the Hydraulic Administration of the Regional Govern- 2179
ment of Andalusia (Junta de Andalucia)

José Antonio Remesal Guijarro, Oscar Alberto Lorente Castellano, Alvaro Real Jiménez, and Sergio

Arjona Jiménez

4.3. Recent advancements to more reliable, sustainable and resilient hydraulic
structures

A Simple Analytic Description of Favre Waves 2188
Damien Violeau

Two Models to Predict the Penetration Depth of Round Shaped Jets or Nappe Jets 2195
Gregory Guyot, Alain Cartellier, and Jean-Philippe Matas

Effect of Blocked Driftwood on the Hydraulic Performance of a Gated Standard Weir 2205
Michael Pfister, Loic Bénet, and Giovanni De Cesare

Energy Dissipation in Sewer Fall Manholes 2215
Gaetano Crispino, Pasquale Contestabile, Diego Vicinanza, and Corrado Gisonni

Numerical Investigation of Impulse Waves Impacting Dams 2222
Tommaso Attili, Valentin Heller, and Savvas Triantafyllou

Adaptation to Extreme Flood Events by Resilient Protection Structures — Experimental Investigation of 2230
the 2D- and 3D-internal failure mechanisms of Geotextile Tubes within River Dikes
Berit Finklenburg, Elena-Maria Klopries, and Holger Schiittrumpf

Overflow Pressure Characterization in Lined Plunge Pools for Slab Sizing 2240
Francisca Marco, Pedro Manso, Giovanni De Cesare, and Luis G. Castillo

Experimental Analysis of Coanda-effect Bottom Screens Efficiency with Clear Water and Suspended 2249
Solids
Juan T. Garcia, Luis G. Castillo, and José M. Carrillo

Managing Wood and Bedload Transport in Rivers with Inclined Rack Structures 2257
Isabella Schalko and Volker Weitbrecht

Multi-Fidelity and Multi-Objective Global Shape Optimization of Overflow Spillways Design 2265
Fatna Oukaili, Yvan Bercovitz, Cédric Goeury, Fabrice Zaoui, Thomas Fonty, and Frangois Jouve

Energy Dissipator on Roughness Slope with Stacked Boulders 2274
Youichi Yasuda

Channel Curvature Effects on the Critical Froude Number for Shear Failure of Riprap Stones Used to 2282
Protect Abutments Against Erosion
Wu Hao, Jie Zeng and Constantinescu George

Experimental Analysis on the Formation of Refuge Areas for Fishes behind Alternative Gravel Mounts in 2290
Channelized Rivers during Flood Stages
Beretta Piccoli Pietro and Yasuda Youichi

Backwater Rise due to Large Wood Accumulation at Protruding Piers of Dam Spillways 2300
Barbara Stocker, Adriano Lais, Isabella Schalko, and Robert M. Boes
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Velocity Distribution along a Waterfall
Yvan Bercovitz and Franck Lebert

Hybrid Investigation of Labyrinth Weirs: Discharge Capacity and Energy Dissipation
Phillip Langohr, Daniel B. Bung, and Brian M. Crookston

Four-Layer Velocity Model for Flows Down Stepped Chutes
Matthias Kramer

Physical Meaning of the Length of Classical Hydraulic Jumps in a Horizontal Rectangular Channel
Ryugen Satoh, Masayuki Takahashi, and Iwao Ohtsu

Preliminary Study on an Integrated Vertical Slot Fish Pass in a Piano Key Weir Structure
Lisa Besser, Xiaoyang Shen, and Mario Oertel

Analysis of Wooden Cylinder Hydrodynamics at Ogee Crested Spillways
Elisabetta Persi, Gabriella Petaccia, Elena Pibia and Stefano Sibilla

Evaluation of a 2D Numerical Modelling Approach to Solve Labyrinth Weir Hydraulics
José M. Carrillo, Jorge Matos, Ruth Lopes, and Antonio Vigueras-Rodriguez

Critical Submergence for Lateral Dual Intakes under the Influence of Intake Protrusions- A CFD Study
Muhammed Hashid and Eldho T. I.

Load and Deformation Relations of Placed Riprap Model with toe Support
Théo Dezert, Ganesh H. R. Ravindra, and Fjola G. Sigtryggsdottir

River Bridge Failures in ltaly along the 21st Millennium
Manuel d’Angelo, Francesco Ballio, and Giovanni Ravazzani

Satellite Vigilance to Unstable Slopes for a Reservoir's Safety: The Case of the Rules Reservoir
(Southern Spain)

Cristina Reyes-Carmona, Jorge Pedro Galve, Anna Barra, Marcos Moreno-Sanchez, Oriol Monserrat,
Adridn Riquelme, Teresa Teixidd, Patricia Ruano, Agustin Millares, Roberto Sarro,

José Vicente Pérez-Pena, Pablo Ezquerro, Juan Lopez-Vinielles, Marta Béjar-Pizarro,

José Miguel Azandn, and Rosa Maria Mateos

The Hydraulic Properties of Flow over Pooled Stepped Spillway with Upgraded Configurations
Amir Ghaderi, Saeed Abbadsi, Silvia Di Francesco, Rasoul Daneshfaraz, and Mirali Mohammadi

Hydraulics and Morphodynamics of Overtopped Dams with Chimney Filter
Teresa Alvarez, Solange Mendes, Rui Aleixo, Silvia Amaral, Laura Caldeira, Teresa Viseu,
and Rui M. L. Ferreira

Reduction of Bending Moments on Hydraulic Structures in Seismic Areas
Luke Prinsloo, PE and Chris C. Sundberg, SE, SCWI

The Use of 2d Saint-Venant Equations to Design the Drainage System of a Forest Road by Simulating
the Dynamics of Runoff Numerically from the Catchment to Ditches and Culverts
Francisco J. Perez-Latorre, José D. Moral-Erencia, Santiago Garcia-Siles, and Patricio Bohorquez

Overtopping-Induced Failure of Non—-Cohesive Homogeneous Fluvial Dikes: Effect of Dike Geometry on
Breach Discharge

Vincent Schmitz, Sébastien Erpicum, Ismail Rifai, Kamal El Kadi Abderrezzak, Pierre Archambeau,
Michel Pirotton, and Benjamin Dewals

Numerical Approach for the Evaluation of Downstream Fish Guiding at Low-Head Hydropower Plants
Hannes Z6schg, Bernhard Zeiringer, Glinther Unfer, Ruben Tutzer, and Markus Aufleger

Wave-Induced Liquefaction Around Breakwaters
Volkan Oztug, Sevket Cokgor, and Berrak Teymur
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Modular and Portable Inflatable Dams
Moreno José Antonio and Delgado Fernando

Optimization of Investments in Linear Assets of Supply Network of the Municipality of Manilva (Malaga)
Juan Rubio Deleporte and Jose Martin Ruiz Ruiz

A Calculation Method of Piano Key Weir Discharge Capacity
Changhai Han and Yanfu Li

Validation of a Dual-tip Conductivity Probe by a High-speed Stereo-camera Setup for Air-water Flow
Properties Estimation
Simone Pagliara, Benjamin Hohermuth, and Robert M. Boes

4.4. Sustainable renewable energy solutions

Design, Evaluation and Location of an Offshore Photovoltaic Plant to supply Energy to a Port
Rubén Claus, Fernando Soto, Alejandro Cebada, and Mario Lopez

Numerical Simulations of Vortex Induced Vibrations of Flexible Cylinder for Hydrokinetic Energy
Harvesting
Haonan Kong, Vesselina Roussinova, and Vesselin Stoilov

Wave and Wind Energy Resources Assessment in the Carchuna Coastal Area (Spain)
Maria Jiménez-Portaz, Pedro Javier Magana, Maria Victoria Moragues, Antonio Monino,
and Maria Clavero

Experimental Study on the Performance of an Off-Shore Oscillating Water Column Considering Real Gas
Performance
A. Molina, C. Quirds, F. Mengibar, E. Medina-Ldpez, M. Clavero, and A. Monino

Experimental Characterization of a Submersible Pump as Turbine (PAT) and Case-study of its Application
to a Micro Pumped Hydro Energy Storage (u-PHES)
Daniele Novara, Miguel Crespo Chacon, Angeliki Parisi-Ploumpi, and Aonghus McNabola

Hydraulic Resistance of Unlined Rock Blasted Tunnels — Insights from Scale Model Studies
Jochen Aberle, Ralph Eikenberg, Till Branf3, Christy Ushanth Navaratnam, Pierre-Yves Henry,
and Nils Reidar Boe Olsen

Applied Methodology to Estimate the Characteristics Curves of Pumps Working as Turbines when the
Water Manager Only Know the Best Efficiency Point as Pump

Angel V. Mercedes, Francisco-Javier Sanchez-Romero, P. Amparo Ldpez-Jiménez,

and Modesto Pérez-Sdnchez

Investigation into the Influence of Flow Variation on Estimated Available Riverine Hydrokinetic Energy by
Modelling a Reach of the Rouge River, Quebec, Canada
Katelyn Kirby, Colin D. Rennie, Julien Cousineau, Sean Ferguson, and loan Nistor

Modelling of Thermal Use of Shallow Groundwater in an Urban Aquifer: a Case Study in Nice
Masoud Ghulami and Philippe Gourbesville

Could Water Adduction Network Be a Solution for Electrical Flexibility on TSO or DSO?
Francois Nuc and Patrick Hendrick

Experimental Study on Wind Wave Characteristics
Zhigang Wang, Hongwei Zhang, Dong Zhang, and Weichen Ren

Numerical Investigation of a Novel Turbine Concept for Power Extraction in Pipe Flow

Leandro Duarte, Nicolas Maguin, Guilhem Dellinger, Nicolas Dellinger, Thomas Keraudren,
and José Vazquez
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PPhysical Model Tests of a New Run-of-hydro Power Plant with Some Special Features
Josef Schneider, Franz Georg Pikl, and Hannes Badura

Water Pumping System with Photovoltaic Solar Energy for Large Manometric Head to Be Used with
Surface Intakes, Groundwaters and Desalination
Moreno, José Antonio and Nania, Leonardo

4.5. Nature-based solutions as a way towards sustainability

A Numerical Analysis About Suspended Sediment Deposition Around Filter Unit
Terumichi Hagiwara, Shunsuke Aita, Kazuya Watanabe, and So Kazama

Effects of Underlying Soil Roughness on Flow Patterns in Grassed Waterways
Hanwen Cui, Stefan Felder, and Matthias Kramer

Flow Transitions on Block Ramps
Kimberley Kasischke and Mario Oertel

Development of Scaled Tree Mimics for Wave Damping
Su A. Kalloe, Bas Hofland, and Bregje K. van Wesenbeeck

A Lesson from Arid Regions Sand Dunes: Structured Mini-Dunes (SMDs) as Sustainable Irrigation Units
A. Al-Shukaili, H. Al-Mamatri, H. Al-Busaidi, and A. R. Kacimov

Potential for Adaptation to Climate Change and Ecosystem Services of Pervious Ditches Network
Management in Sierra Nevada, An Example of Nature-Based Solutions in Nechite River Watershed in La
Alpujarra Shire (Spain)

Eduardo Navarrete-Mazariegos, Fernando Delgado-Ramos, and Fernando Rodriguez-Maldonado

Assessment of Natural Flood Management Potential in the Limb Brook Catchment, Sheffield
Kevin Spence and lan Rotherham

4.6. Large scale tests and field data — towards the ultimate validation of hydraulic
structures design

Study of the Flow Over a Dam Spillway into a Plunge Pool Using Openfoam
Rita F. Carvalho

Field Test on Large Wood Accumulation at a Bridge Pier
Andris Wyss, Isabella Schalko, and Volker Weitbrecht

Prototype Air-Water Flow Measurements in a Tunnel Chute
Benjamin Hohermuth, Robert M. Boes, and Stefan Felder

Flow and Turbulence Structure of Diagonal Brush Fish Pass: Full-Scale Physical Model and Prototype
Measurements
Serhat Kucukali and Reinhard Hassinger

Experimental Investigations on Offset of Various Atmospheric Pressure on the Air Entrainment Capacity
on Chute Aerators in Hydraulic Engineering
Wang Yameng, Deng Jun, and Wei Wangru

Lidar Measurements of Air-water Flows in a Creek
Rui Li, Kristen D. Splinter, and Stefan Felder

Modeling of Surge Transients in Pumping Stations Belonging to Canal De Isabel Il Water Supply Network
Celia Ortega, Alejandro Carrasco, Antonio Lastra, and Patricia Gomez-Martinez
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PIV Measurements of Turbulent Flows Over Three Different Spillway Geometries — Searching for
Hydrodynamics to Improve Downstream Fish Passage
Ali Shirinzad, Sedem Kumahor, Mark F. Tachie, Haitham Ghamry, and Christos Katopodis

Effects of Upstream Water Depth on the Hydraulic Conditions Over a 90° Standard Spillway — Searching
for Hydrodynamics to Improve Downstream Fish Passage
Ali Shirinzad, Sedem Kumahor, Mark F. Tachie, Haitham Ghamry, and Christos Katopodis

Full-scale Tests of a Hydrostatic Pressure Wheel for Power Generation from Very Low Head Differences
in Irrigation Canals
Phoebe Pellew, Jaime Michavila, and Gerald Miller

Instream Large Wood at the Génissiat Dam Reservoir: From Problems to Opportunities
Ruiz-Villanueva, V., Gibaja, J., and Piégay, H.

Experimental Study of the Evolution of the Breach and the Discharge Through the Breach Resulting from
Piping due to Seepage at the Earth-Fill Dam Top
Mehmet Sukru Guney, Merve Okan, Emre Dumlu, Asli Bor, Pelin Aklik, and Gékmen Tayfur

Experimental Study on the Efficiency of Plunge Pools in Energy Dissipation of Impinging Jets
Reza Fatahi-Alkouhi, Ahmad Shanehsazzadeh, and Mahmoud Hashemi

Artificial Surf Waves on Rivers — First Module Ramp Project in Germany
Markus Aufleger, Lasse Bauer, and Marco Schuster

4.7. Case studies

Field Study of the Differential Movements Problems for the Construction Joints of Al-Shamiya
Barrage-South of Iraq
Jaafar S. Maatooq and Hazim AlKhafaji

Composite modelling of the Pont del Petroli pier failure due to extreme sea waves during the winter storm
Gloria

Corrado Altomare, Xavier Gironella, Joaquim Sospedra, José Dominguez, Angelo Tafuni,

and Alejandro J. C. Crespo

Study and Hydrodynamic Simulation of a New Horizontal Settling Tank
Chahinez Guilane, Yahia Hammar, and Ouarda Djebabria

PIV Measurements and CFD Modeling for Verification of the Turbulent Flow Downstream of an Underflow
Gate
Anastasia Zubova, Gosse Oldenziel, and Thomas O’Mahoney

Flow Pattern and Sediment Transport in the Tojingawa River Estuary
Ryuichi Hirakawa and Terunori Ohmoto

Characteristics Analysis and Formula Calibration of Discharge Through Large Radial Gates
Wei Cui, Huiyong Huang, Wenxue Chen, Xiangpeng Mu, Zhe Liu, and Lei Wang

Spillway Physical Model Study with Chamfered Steps
Paulo Henrique Povh and José Junji Ota

Experimental Model Fabrication via 3D Print Technique in Hydraulic Laboratories
Mario Oertel, Hauke Willems, and Biruk Belay

Debris Removal System in the Tieté River — Brazil — A Case Study
Gabriel Galvao Matos, Patrick Donega Queiroz, Jodo Lucas Dozzi Dantas, Felipe Santos de Castro,
Felipe Aradjo da Mata, Gisleine Coelho de Campos, Roberto Ramos Junior, and Andre Mitsuo Kogishi

Experimental Investigation of Erosion Downstream Culverts
Ibrahim Adil Ibrahim Al-Hafidh, Tahssen A. Gilmeran, and Sulaiman Dawood JASIM
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Design and risk assessment of hydraulic structures in a multivariate setting: the offline detention basin of
the Chiani River (ltaly)
Stefano Cipollini, Aldo Fiori, and Elena Volpi

Steady Flow Measurements in Circular Gated Culverts
Francisco N. Cantero-Chinchilla, Gilles Belaud, Oscar Castro-Orgaz, and Luciano Mateos

Numerical and Physical Modeling of Ponte Liscione (Guardialfiera, Molise) Dam Spillways and Stilling
Basin
Monica Moroni, Myrta Castellino, Fabio Sammartino, and Paolo De Girolamo

Fiware-enabled tool for real-time control of the raw-water conveyance system of Athens
Vasilis Bellos, Panagiotis Kossieris, Andreas Efstratiadis, llias Papakonstantis, Panos Papanicolaou,
Panagiotis Dimas, and Christos Makropoulos

Hydraulic study of the Stilling Basin of the Robert-Bourassa Hydroelectric Facility
Javier Patarroyo and Eric Mainville

In-situ Pressure Measurements in Gavunda Hydropower Tunnel during Full Operation
L. R. Andersson and P. Andreasson

5. Water resources management, valuing and resilience

5.1. Water resources planning and management under increasing uncertainty and
climate change

Winter and Summer Design Flood Routing Analysis for a Dam in México Applying Free Software
Arganis Maritza, Preciado Margarita,Dominguez Ramon, De Luna, Faustino, Juan Eduardo,
and Carrizosa Eliseo

Stochastic Dynamic Programming an Efficient Tool for the Operation of a Multipurpose Reservoir
Rosalva Mendoza Ramirez, Ramon Dominguez Mora, Rodolfo Silva Casarin, Anibal Sol Benitez,
Maritza L. Arganis Judrez, Eliseo Carrizosa Elizondo, and Eduardo Juan Diego

Hazard, Exposure, Vulnerability and Risk Maps Associated with the Impact of Climate Change.
Application in Jucar River Basin District
Clara Estrela-Segrelles and Miguel Angel Pérez-Martin

Climate Change Impact Assessment on Future Streamflow: A case study of Periyar River Basin, South
India
Kashish Sadhwani, Tl Eldho, and Subhankar Karmakar

Relation of The Precipitation with Variations in The Water Table in A Subbasin of the Central Pacific
Region of Panama

Job O. Noel A., Kleveer Espino, Xavier Sanchez, Maria G. Castrellon, Melisabel Munoz,

and José R. Fabrega

Optimized Prior Release Operation of a Multi-purpose Reservoir Considering Medium-Range Ensemble
Hydrological Forecast
Daisuke Nohara

Prospect Analysis of Inter-Sectoral Water Reallocation in the Moroccan Economy
Ikram Samih and Dalila Loudyi

Modelling of Water Resources Systems Under Climate Scenarios in Spain
Bolivar Paredes-Beltran, Alvaro Sordo-Ward, Paola Bianucci, Maria Dolores Bejarano, and Luis Garrote

©2022 TAHR. Used with permission / ISSN-L 2521-7119

2841

2846

2852

2859

2866

2875

2880

2889

2896

2901

2909

2913

2922

2930



Proceedings of the 39th IAHR World Congress
19-24 June 2022, Granada, Spain

Rainfall-Runoff Modeling Using the SCS-CN Method and Geographic Information Systems in the
Huallaga River Basin, Peru
Pablo Leonardo Quispe-Ramos, Eusebio Ingol-Blanco, and Jesus Abel Mejia-Marcacuzco

Simulation with Historical and Synthetic Records of Operation Policies of the Cutzamala River Dams
Rolando Mufoz Ortiz, Maritza Liliana Arganis Judrez, Ramon Dominguez Mora,
Rosalva Mendoza Ramirez, Eliseo Carrizosa Elizondo, and Eduardo Juan Diego

Hydro-politics of Water Resources in Iraq
Nadhir Al-Ansari

Sustainable Desalination for Water Resilience in Hong Kong
Mable Lai-Hang Lam, Siu-Kwong Wong, Andy Kwok, and Jose Andres Bidaurrazaga

Effects of Climate Change on Future Water Availability in the Alambi River Basin for a Sustainable
Hydropower Generation
Minaya Veronica, Guevara Evelyn, and Guerra Maria José

Hydrological Impact of Blueprinted Flood Retention Lakes in a Rural-urban Catchment
Haochen Yan and Mingfu Guan

Irrigation Water Rights Differentiated by their Priority. Performance at the River Basin Level
José A. Gomez-Limodn, Carlos Gutiérrez-Martin, and Nazaret M. Montilla-Lépez

Approaches and measures for the Resilience of Drinking Water Supply Systems
Angelos Alamanos, Suzanne Linnane, and Triona McGrath

Understanding the Influences of Large-scale Atmospheric and Oceanic Circulations on the Snow-cover of

a Himalayan Basin
Shairik Sengupta and Rajarshi Das Bhowmik

Quantifying Water Scarcity and Its Factors in The Konya Basin in Turkey
Davide Motta, Sam Lyons, Sasha McEneaney, Olgu Yurtta?, Faruk Ocakoglu, Michele Massa,
and John Wainwright

Innovative Hydrological Modeling Tools to Simulate Climate Change Impacts: Setting Up a Detailed
Swat+ Model in the Tagus River Basin

Alejandro Sdnchez-Gomez, Silvia Martinez-Pérez, Katrin Bieger, Antonio Sastre-Merlin,

and Eugenio Molina-Navarro

Water Resources Management in the Vinalopd River Basin: From Imbalance to Sustainability
Francisco M. Cortés Sanchez, Beatriz Molina Martin, and Maria Diaz Redondo

Natural Water Sanctuaries: How Hydrological Monitoring and Modelling Can Support an Initiative to
Preserve/Recover Water Bodies at Risk

Antonio Sastre-Merlin, Eugenio Molina-Navarro, Alejandro Sdanchez-Gomez, Antonio Herrera,

Ana Garcia-Bautista, Alejandro Cano, and Silvia Martinez-Perez

Optimized Management for Flood Control and Irrigation Demand Satisfaction for Lake Como
Tewelde Hagos Gebremedhin, Paolo Colosio, Marco Peli, Thi Hien Nguyen, Hai Yen Nguyen,
Stefano Barontini, and Roberto Ranzi

Climate Change Effects on Ecological Flow: a Case Study in Central Italy
Chiara Arrighi, Marco de Simone, Isabella Bonamini, Stefano Bartalesi,
Cristina Simoncini Andrea di Grazia, Francesco Consumi, and Fabio Castelli

Reorientating Water Resources Management and Engineering
Elpida Kolokytha and Yannis Mylopoulos

Reservoir Architecture of El Tatio-La Torta Geothermal Field in Northern Chile: Groundwater
Management in Geothermal Field Operations and Its Impact on Natural Geysers
Juvenal A. Letelier
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Hydrogeology of the Central American Dry Corridor: Insights for Improving Preparedness and Resilience

to Hydroclimatic Extremes
Heyddy Calderon, Julio Luna Aroche, Maria Gabriela Castrellon, Marjorie Torufo, Belkys Aguilar,
Karolina D’Trinidad, Orlando Quifionez, Enoc Castillo, and Erwin Rueda

Extreme Precipitation Analysis and Updated Intensity-Duration-Frequency (IDF) Curves over MENA
Region under Future Climate Scenarios
Sabah Almahrouqi, Sameh Kantoush, Mohammed Saber, and Tetsuya Sumi

Evaluation of the Vulnerability of Spatio-temporal Eco-hydrological Cycle Soundness considering
Changes in Wetland Area and Groundwater Level caused by Climate Change in Korea
Lee Jae Beom, Agossou Amos, and Yang Jeong Seok

Uncertainty Analysis of Future Projections of Precipitation and Temperature for the Var Basin, France
Masoud Ghulami and Philippe Gourbesville

Hydro-geophysical Investigations for Groundwater Occurrence in the River Atbara Alluvial Sediments,
Eastern Sudan
Khalid Nayl, Abdalla Elsheikh, Adill Elkrail, and Elhadi E. Adam

Persistent Negative Daily North Atlantic Oscillation Index Strongly Teleconnected to Extreme Rainfall
Events for a North Atlantic Island
Luis Angel Espinosa, Maria Manuela Portela, Rui Raposo Rodrigues, and Martina Zelenakova

Simulating the Water Regime in the Abangares River Catchment, Costa Rica: Implications for
Management and Planning
Eric A. Sandi, Rafael Oreamuno-Vega, and Steven G. Sandi

Water Banks as a Reallocation Instrument. An Application to Spain
Laura Riesgo and Maria M. Borrego-Marin

Hydrological Performance Analysis in Alpine Environment Leveraging Deutscher Wetterdienst ICON
Meteorological Forecasting Model as Dataset
Daniele Dalla Torre, Andrea Menapace, and Maurizio Righetti

Evaluation of the Water Balance in Blue Nile River Basin Using SWAT Model
Yahia Osman, Amr Fleifle, Nesma Abdel Meged, and Mohammed Abourohiem

Comprehensive Participatory Decision-Making Tool for Formulating of the Basin Master Plans in Bolivia.

Angelica Maria Moncada, Nilo Alberto Lima, and Jairo Mosquera

Sustainable Management of Groundwater by Earth Observation Technologies

Meisina C., Pedretti L., Rygus M., Boni R., Teatini P, Zoccarato C., Li Y., Guardiola-Albert C., Ezquerro P,

Qru G., Tomds R., Valdes-Abellan J., Pla C., Navarro-Hernandez M., Elci A., Batkan E. A., Caylak B.,
Oren A., Shatanawi K., Hind Mohammad A., Abu Hajar H., Letterio T., Genovesi R., Hreisha H.,
and Mimi Q.

Sustainable Water Resources Management, Control and Consumption in a Changing Climate:
Participatory Research Initiatives in Brescia

Giovanna Grossi, Francesca Barisani, Arianna Dada, Francesca Berteni, Stefano Barontini,
and Roberto Ranzi

Comprehensive Analysis of Hydrological Management and Alteration with the Implementation Of
Ecological Flows and the Supply Of Water Demands in a High Andean River in Peru
Wilian Salazar Coronel, Javier Paredes Arquiola, and Lia Ramos Fernandez

Regionalization of Meteorological Forcings from Climate Change Scenarios in a Semi-Arid High

Mountainous Basin. Impacts on Hydrological Modelling
Cantalejo, M., Cobos, M., Millares, A., Luque, J. A., Mateos, R. M., and Baquerizo, A.
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Evaluation of Operation and Climate Change Scenarios for Mazar and Amaluza Reservoirs.
Santiago Aurelio Ochoa Garcia, Carlos Marcelo Matovelle Bustos,
and Nelson Federico Cordova Gonzalez

Looking Back to go Straight Forward: A Proposal to Assess Trends, Seasonality and Ecological Status in
Long-Term Data Sets in the Duero River. )
Francisco M. Cortés Sanchez, Beatriz Molina Martin, Maria Diaz Redondo, and Javier Alvarez Rodriguez

Climate Change Adaptation Plan in the Jucar River Basin District, Spain
Miguel Angel Pérez-Martin, Pablo Vicent-Pastor, Carlos Mihana-Albanell, and Clara Estrela-Segrelles

The Long Way to Full Cost Recovery of Agricultural Water. A Methodology to Calculate Resource Cost
Francesco Sapino and C. Dionisio Pérez-Blanco

Towards Sustainable Irrigation Water Management in a Semi-arid Climate: Quantifying
Evapotranspiration and Crop Coefficient for Citrus Orchards Based on Eddy Covariance Measurements
Abou Ali A., Bouchaou L., Er-Raki S., Hssaissoune M., Brouziyne Y., Ezzahar J., Khabba S., Chakir A.,
Labbaci A., and Chehbouni G.

Calibration of a Large-Scale Water Balance Model in a Semi-Arid Ungauged Catchment of Southern Italy
Ivan Portoghese, Vincenzo Totaro, Claudia Panciera, and Vito lacobellis

Integration of Hydrological Climate Change Impact Modelling Into Optimization of New Reservoirs
Patrick Nistahl, Tim Mdiller, and Giinter Meon

DHI’'s Global Hydrological Model: A Real-time and Forecasting System for Data Scarce Areas
Alexandra M. Murray, Gregers H. Jorgensen, Peter N. Godiksen, Henrik Madsen, Nicola Balbarini,
and Laura Comeau

Towards zero waste strategy in biorefineries: an analysis of screenings waste
Juan J. de la Torre-Bayo, Jaime Martin-Pascual, Juan C. Torres-Rojo, Montserrat Zamorano

Projected Groundwater Recharge in A Tropical Catchment Under Different Climate Change and Land
Use Management Scenarios
Maria G. Castrellon, Marina R. L. Mautner, Laura Foglia, loana Popescu, and José R. Fabrega

Urban Sustainability and Resilience. Local Adaptation Plans (LCCAP) and Green Infrastructure
Akrivi Leka, Maria P Papadopoulou, and Aristotelis Levedis

5.2. Alternative water resources

A Project on Agricultural Irrigation in the Ecuadorian Highlands: A case study at the Pull-Quishuar
Community
Paulina Rosana Lima Guaman and Efrén Wilfrido Ortiz Moya

Water Resilience with Hand Pump Wells: Developing Country Experience and Possible Use in Developed
Countries
Induka Werellagama, Gregory De Costa, and Tsutomu Hayashi

Socio-hydrology: An Integrated Approach to Address Intrinsically Linked Issues of Water Resource
Management and Human Well-being
Pankaj Kumar and Rajarshi Dasgupta

Abandoned Coal Mines: Assessment of Water Quality for Irrigation. A Case Study
Catarina Mansilha, Armindo Melo, Deolinda Flores, Joana Ribeiro, Joao Ramalheira Rocha,
Vitor Martins, Patricia Santos J, and orge Espinha Marques

Hydro-economic Analysis of Wastewater Reuse Opportunities in Agriculture Under Climate Uncertainties
in Spain

Irene Blanco-Gutiérrez, Paloma Esteve, Marina RL Mautner, Marisa Escobar,

and Samaneh Seifollahi-Aghmiuni
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5.3. Advanced water resources systems analyses: improving resilience

Modeling Dynamics of an Infiltration Trenches System
Francesco Di Lena, Marco Berardi, Rita Masciale, and Ivan Portoghese

Evaluation of the Influence of Lower Network Pressure in Water Consumption Reduction
Daniela Bonazzi Sodek, André Luis Sotero Salustiano Martim, Laura Maria Canno Ferreira Fais,
José Gilberto Dalfré Filho, and Edevar Luvizotto Junior

A Global E-Flow Assessment Tool
Valesca Harezlak and Mijke van Oorschot

Development of a User-friendly Tool for Groundwater Wellfields Management
Mohammad Alqgadi, Ala Aldwairi, Armin Margane, Florian Brueckner, Michael Schneider,
Pablo Merchan-Rivera, and Gabriele Chiogna

Integrated Modelling for the Optimal Resource Use, Production-Economic Outputs, And Emissions
Control: A Goal Programming Model for Irish Agriculture
Angelos Alamanos, Jorge Andres Garcia, Suzanne Linnane, and Triona McGrath

Water Transfer Systems in Extremely Dry Conditions. Two Examples in Saudi Arabia
Alberto Ruiz Berbel, Oscar Santos Garcia, Luis Castillo Cano-Cortés, and Javier Martel

Stretegies fot the Monitorization and Control of Algae in Drinking Water Treatment Plants
Laura Bonastre, Mateo Pastur, Sergio Montes, Marta Ganzer, Belén Galofré, Carles Vilard,
Susana Gonzdlez, and Pau Cardoner

Resilience Changes in a River Basin: Identifying Hydrologic Regime Shifts Using Long-term Streamflow
Data
Laura Elisa Garza-Diaz and Samuel Sandoval-Solis

A Hydro-Economic Model for Climate Change Impact Assessment in Guadalquivir River Basin
Javier Martinez-Dalmau, Enrique Tocados, Carlos Gutiérrez-Martin, Taher Kahil and Julio Berbel

5.4. Water and circular economy: valuing water

The Value of Water: A Perspective from Sub-Saharan Africa
Henning Bjornlund and Vibeke Bjornlund

Assessment of UAV-based Photogrammetry for Bathymetry Measurements in Haiti: Comparison with
Manual Surveys and Official Data

Rotchild Louis, Géthro Dauphin, Adermus Joseph, Nyankona Gonomy, Yves Zech,

and Sandra Soares-Frazao

Evaluation and Analysis of Water Conservation Value of Ecosystem in Qilian Mountain National Park,
Qinghai Province, China
Zhang Ying and Meng Na

Extended Water Footprint as a Criterion for Multiuse Water Allocation: Case of Peru
Julio M. Kuroiwa and Luis F. Castro

Integration of the CityWat model into the Urban Planning Sustainability Framework: case study for the
Enfield Borough of London

Pepe Puchol-Salort, Darren Beriro, Stanislava Boskovic, Barnaby Dobson, Viadimir Krivtsov,

Andrew Marchant, and Ana Mijic
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5.5. Water-food-energy nexus: sustainability of water resources

Identifying the Groundwater Over-pumping Area for Land Subsidence Prevention in the Central Taiwan by
Linear Signal Model
Abdoul Rachid Ouédraogo, and Shaohua Marko Hsu

Holistic Modelling of the Global Water-Energy-Food Nexus: Analysing Potential Pathways for the Future
Janez Susénik

Assessing the Impacts of Proposed Lake Restoration Measures on the Water-Energy-Food Nexus in
Urmia Lake, Iran, Using System Dynamics Modelling
Elham Bakhshianlamouki, Sara Masia, Poolad Karimi, Pieter van der Zaag, and Janez Susnik

Solar Processes to Treat and Reuse Agro-Industrial Wastewater: Close the Water-Food-Energy Nexus in
Fresh-Cut Industries

Samira Nahim-Granados, Patricia Plaza-Bolanos, Isabel Oller, Sixto Malato, Ana Agliera,

J. A. Sanchez-Pérez, and Maria Inmaculada Polo-Ldpez

Hydropower Generation from Shallow Supercritical Flows in Irrigation Canals
Magali Rodriguez and Gerald Miiller

Simulated Hydropower Production Under Climate Change Scenarios at Torrao Dam, in Northern Portugal
Paulo Diogo, Babar Mujtaba, Pedro Bega, Sofia Simoes, Patricia Fortes, and Filipa Amorim

WEFNAF: Water-Energy-Food Nexus Assessment Framework for Multicentric Water Resource
Management
Amin Elshorbagy and Lina Wu

Overview of Water Energy Food Nexus in a Volcanic Basin Case Study of Progo River Basin, Indonesia
Vicky Ariyanti, Dwi Purwantoro, and Shakti Rahadiansyah

Assessing the Spatiotemporal Characteristics and Future Potential of Net Ecosystem Production in
Qinghai Province
Di Xie, Deyu Zhong, and Yinglin Tian

5.6. Water use efficiency

Study of an Urban District under certain Hydraulic Conditions Analysing Different Operating Scenarios
Alexandros Mentes, Panagiota Stournara, Panagiota Galiatsatou and Dimitrios Spyrou

Smart-Water Project: Software Design for Processing and Managing Water Metering Data
Alexandros Mentes, Dimitrios Spyrou, Panagiota Stournara, and Panagiota Galiatsatou

Hydraulic Characterization of Low Flow Drip Irrigation Emitters Used in Intensive Horticultural Crops in
Almeria (Spain)

Rafael Reyes Requena, Rafael Baeza Cano, José Roldan Canas, Gema Canovas Fernandez,

and Maria Fatima Moreno Pérez

A Smart Control Valve for Improved Irrigation Management
Giacomo Ferrarese, Umberto Fratino, Stefano Malavasi, and Alessandro Pagano

Assessing the Trade-off Between Multiple Water Needs and the Environmental Flow: The Case of Santa
Teresa Reservoir at River Tormes (Duero Basin, Spain)
Francesca Di Concilio, Luis Garrote, and Giacomo Viccione

Assessment of Bahr el Ghazal Swamps Characteristics in South Sudan Using Remote Sensing

Technique
Amgad Mansour, Nesma Adwy, and Hossam M. Moghazy
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Assimilation of SMAP Soil Moisture Data into a Fully Distributed Hydrological Model Using a Tempered
Particle Filter (TPF): The Landro Basin in Spain as a Test Case
Gonzalo Garcia-Alén, Renaud Hostache, Patrick Matgen, Luis Cea, and Jerénimo Puertas

Application of Clustering Approach for Risk Assessment of Drinking Water Facilities Worldwide
Prisha Puri, Sudarshan Kurwadkar, and Doina Bein

5.7. Cooperation, governance of water and transboundary catchments

Plan for the Improvement of the Water Resources Monitoring Network in the Chillén, Rimac, Lurin and
Alto Mantaro basins, Peru
Chavarri-Velarde, Eduardo, Tueros Giler, and César

Using the HECCA Model to Allocate Water Demands Considering Environmental Flow Constraints
Nicolas Cortés-Torres, Camila Ferndndez Berbeo, Karen Ortega Tenjo, Martin Pérez Pedraza,
Laura Laverde Mesa, Carlos Cubillos Peha, and Sergio Salazar-Galan

Water Has no Regard for Political Borders. Managing Agriculture-Energy-Water-People Nexus is the Way

Forward in the Nile Basin
Amin Elshorbagy and Ahmed Abdelkader

6. Computational and experimental methods

6.1. Computational methods in fluid dynamics and hydro-environmental problems

Primal Formulation for Turbulent Stresses in Implicit Discontinuous Galerkin Shallow Water Equations
Haegyun Lee and Namjoo Lee

Unsteady Transcritical Flow Modelling Using Vertically-Averaged and Moment Equations
Francisco N. Cantero-Chinchilla, Rafael J. Bergillos, Oscar Castro-Orgaz, Luis Cea, and Willi H. Hager

Estimation of Uncontrollable and Unclassifiable Pollutant Sinks and Sources Along a River Stretch
Employing Software Tools
Elisabeta Cristina Timis

Large Eddy Simulation of Free Surface Flow Over Square Bars in Laminar, Transitional and Turbulent
Flows
Razieh Jalalabadi and Thorsten Stoesser

Improving the Identifiability of Hydrological Model Parameters Through Remotely Sensed Data and
Sequential Calibration
Jesus Casado-Rodriguez, Manuel del Jesus, and Salvador Navas

Modelling Turbulent Coherent Structures in Lateral River Cavities using Large-Eddy Simulation and a
High-Order 2D Shallow Water Model
Pablo Ouro, Adridn Navas-Montilla, Mario J. Franca, and Carmelo Juez

“Cassiopée” Software: a Tool to Assist in the Hydraulic Dimensioning of Upstream and Downstream Fish
Passage Devices

David Dorchies, Mathias Chouet, Frangois Grand, Ludovic Cassan, Sylvain Richard,

and Dominique Courret

Numerical Benchmark for Modelling Wave Impacts Against Vertical Walls Using Openfoam
Sergio Croquer, Pilar Diaz-Carrasco, Sébastien Poncet, Jay Lacey, and loan Nistor

©2022 TAHR. Used with permission / ISSN-L 2521-7119

3564

3574

3580

3590

3596

3606

3615

3623

3632

3642

3647

3654

3663



Proceedings of the 39th IAHR World Congress
19-24 June 2022, Granada, Spain

Reduced-Order Modeling of Aquifer Dynamics and Well Hydraulics in a Confined Aquifer Subjected to
Extraction through Partially Penetrating Pumping Wells
Saumava Dey and Anirban Dhar

GPU-based Simulation of Long-term Hydrological Events in Mountain Catchments: Application to
Spanish Central Pyrenees
Javier Fernandez-Pato, Estela Nadal-Romero, Noemi Lana-Renault, and Pilar Garcia-Navarro

A Hyperbolic Boussinesq Groundwater Flow Model
llhan Ozgen-Xian and Adrian Navas-Montilla

Analysis of Standing Waves in a Channel Lateral Cavity: Assessing the Performance of High-Resolution
Numerical Models

Adrian Navas-Montilla, Sergio Martinez-Aranda, Antonio Lozano, Ignacio Garcia-Palacin,

and Pilar Garcia-Navarro

Numerical Modeling of Air Bubble Transport Behind a Model Scale Weir
Carsten Thorenz and Annika Grefenstein

Definition of a Numerical Prior Indicator to Identify the Relevance of Diffusion and Dispersion Processes
in Water Distribution Networks
Stefania Piazza, Mariacrocetta Sambito, and Gabriele Freni

Bayesian Identification of Brackish Water Infiltration by Lagrangian Sensors
Mariacrocetta Sambito, Stefania Piazza, and Gabriele Freni

Analysis and Optimization of Hydraulic Characteristics at Fish Guidance Structures Using CFD
Claudia Leuch, Claudia Beck, Ismail Albayrak, David F. Vetsch, and Robert M. Boes

Modeling Pressurized Flow through Hydraulic Structures and Bridges Using a 2D-SWE-based Model
Marcos Sanz-Ramos, Alejandro Lopez-Nunfez, Luis Cea, and Ernest Bladé

Simulation of a Transient Gravity Current — Comparison of Four RANS Eddy-Viscosity Turbulence Models
Arnau Bayon, Mohamed Radwan, Daniel Valero, and Mdrio J. Franca

A Two-Layer Model for the Numerical Simulation of Oil Spills over Coastal Flows
Isabel Echeverribar, Pilar Brufau, and Pilar Garcia-Navarro

Hydrodynamics and Populational Density Model of Limnoperna fortunei in the Pereira Barreto Artificial
Channel, Brazil

Raquel Figueira, Ramoni Zancanela Sedano Azevedo, Isaac Pinheiro dos Santos,

José Carlos Rubianes Silva, Anna Regina Corbo Costa, Dayse Haime Pastore, Claudia Mazza Dias,
Charles Henrique Xavier Barreto Barbosa, and Humberto Fortunato

Numerical Study of Dam Spilling Water — Saut de '’Ange-
Javier Anez, Hakim Hamdani, Julien Reveillon, Yvan Bercovitz, Mathieu Guingo, Benjamin Duret,
and Frangois-Xavier Demoulin

Modelling the Fish Migration via the Euler-Lagrange Coupled Approach within Openfoam
Qi Zhang, Jiayue Shi, Weiyang Zhao, Juping Huang, and Shanlin Xu

Study on Hydraulic Characteristics Simulation and Optimal Layout of Open Wide Single Chute Spillway
Wenjiao Zhang, Lei Liu, Zhongmei Wang, Xing Zhao, and Nengming Hu

Air Cavities Propagation and Geysering in Sewer Systems: Theoretical and Finite Element Based
Approaches
Jorge Molina, and Pablo Ortiz

Numerical Model’s Resolution Impact for Heat Exchange Interaction Over Agulhas Current
Busatto Jacopo, Claudia Adduce, Bellucci Alessio, and Yang Chunxue
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Performance Improvement Strategies for an FVM-based Shallow Water Flow Model on 2D Structured
Grids
Lennart Steffen, Finn Amann, and Reinhard Hinkelmann

Influence of Free-Surface Resolving Techniques on the Wake Characteristics Behind a Circular Cylinder
based on POD Analysis
Fawaz Alzabari, Pablo Ouro, and Catherine Wilson

An Eulerian-Lagrangian Strategy for Simulating Activated Sludge Process in Wastewater Treatment
Plants
Boyang Chen and Brufio Fraga

Effects of Highly Transient Boundary Conditions on Groundwater Solute Transport
Modnica Basilio Hazas and Gabriele Chiogna

Picard Iteration Technique for Cross-Sectional Area Calculation in Mps Modeling of Shallow Water Flows
Payam Sarkhosh, Peng Wu, and Yee-Chung Jin

Performances of Different Turbulence Models in Predicting Important Characteristics of Steady Flow in
Combined Open Channel Junction
Abhishek K. Pandey and Pranab K. Mohapatra

Large Eddy Simulation of Multiple Inclined Brine Discharges
Seyed Ahmad Reza Saeidi Hosseini, Mostafa Taherian, and Abdolmajid Mohammadian

A Meshless Numerical Method for Solving the One-Dimensional Shallow Water Equations
D. Satyaprasad, S. Sundar, and Soumendra Nath Kuiry

Numerical Calculations of Three-Dimensional Flow Structures in Curved Open Channels with Advanced
Depth-Integrated Models
Fikry Purwa Lugina, Tatsuhiko Uchida, and Yoshihisa Kawahara

Non-uniform Design of Guide Vanes for Variable Speed Francis Turbines
Filip Stojkovski and Zoran Markov

CFD Modeling of Flow and Local Scouring in the Vicinity of Submerged Bridges
Gabor Fleit, Sandor Baranya and Hans Bihs

Application of Smoothed Particle Hydrodynamics (SPH) for Wastewater Vortex Drop Shaft Design
Diego Norberto Bottelli and Pablo Sebastidn Chiesa

Validation of an Approach to Predict Discharge Rates from Small, Depressional Wetlands
Geoffrey Fouad and Terrie M. Lee

Flow Optimization of a Small Lake System in the City of Lubeck via 2D and 3D Numerical Simulation
Jan Tillmann-Mumm and Mario Oertel

Numerical Study of Flow Behaviour in the Buckets of Pelton Turbine Using OpenFOAM
Victor Hugo Hidalgo Diaz, Stalyn Fabian Simbana Caiza, Clotario Vladimir Tapia Bastidas,
P. Amparo Ldpez Jiménez, and Modesto Pérez Sanchez

Three-Dimensional Numerical Modelling of Al-Salam Storm Water Pumping Station in Saudi Arabia
Azin Amini, Martin Wickenhéduser, and Azad Koliji

Analysis of Flow Resistance Characteristics and Flow Velocities in High-Gradient Stream
Simon Rusjan, Klaudija Lebar, Sebastian Gegenleithner, and Josef Schneider

Effects of Geometric Shapes on the Hydrodynamics and Sediment Transport in Lateral Cavities
Luiz Eduardo Domingos de Oliveira, Johannes Gérson Janzen, and Carlo Gualtieri

Physical and Numerical Hydraulic Modeling of a Spillway with Horizontal Deflectors
Marcelo Yudi Minoda Takenobu, Carlos Olavo Slota Ovelar, Paulo Henrique Cabral Dettmer,
Marcos Vinicius Andriolo, and Carolina Fontanelli
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A Coupled CFD and DEM Study to Evaluate a Trash-boom Debris Retentency
Felipe Araujo da Mata, Jodo Lucas Dozzi Dantas, Patrick Donega Queiroz, Felipe Santos de Castro,
Gabriel Galvao Matos, and André Mitsuo Kogishi

Development of Numerical Tool for Loads and Displacement Prediction in a River Debris Removal
Solution

Patrick Donega Queiroz, Jodo Lucas Dozzi Dantas, Felipe Santos de Castro, Felipe Araujo da Mata,
Gabriel Galvao Matos, and André Mitsuo Kogishi

Influence of a Rigid Cylinder on Flow Structure over a Backward-Facing Step
Milad Abdollahpour, Paola Gualtieri, and Carlo Gualtieri

Simulation of Groundwater Flow and Contaminant Transport in a Heterogeneous Confined Aquifer Using
Meshless Weak Strong Form Method
Sanjukta Das and Eldho T. I.

First results of the evaluation of a pilot project of SuDS installed in the UPNA of Tudela (Navarra-Spain)
Fernando Baldero Echarren, José Javier Lopez Rodriguez, Itsaso llzarbe Senosiain,
and Jairo Gomez Mufioz

An Evaluation of Thirty Higher-order Upwinding Schemes for Modeling Pure Advection
Naila Matin, Hasan Zobeyer, and Abul BM Baki

Future potential Groundwater drought forecast using Machine Learning
Amos Agossou, Jae-Boem Lee, and Jeong-Seok Yang

Simulation of Upstream Migration of Fish Through Fishways Using Iric-Universal Tracer Tracker
Tomohiko Fujita, Yasuyuki Shimizu, and Yasumitsu Kato

Development of a Multilayer Cascaded Co Based Lattice Boltzmann Model for Shallow Water Flows
Jessica Padrone, Silvia Di Francesco, and Sara Venturi

Vertical Diffusion of Microplastics in Turbulent Flow
Arefeh Shamskhany and Shooka Karimpour

Smoothed Particle Hydrodynamics Simulation of Flow and Contaminant Transport over Terrain and
Stream
Xin Yan Lye and Akihiko Nakayama

Hyperbolic Numerical Models for Unsteady Incompressible, Surcharged Stormwater Flows
Ben R. Hodges, Jose G. Vasconcelos, Sazzad Sharior, and Vitor G. Geller

Numerical Simulations of Free Jump and Submerged Jump using k-w SST Model
Seongwook Choi and Sung-Uk Choi

Approaches for Modelling Historically Observed Seasonal Flooding in a Low Slope River
Getachew Ewonetu Mamo, Davide Motta, and Martin Crapper

Numerical Models for Non-Darcy Flow based on Forchheimer’s Law and Izbash’s Law
Tomoki Izumi and Naoyuki Yamashita

A High Accurate and Efficient 3D River Flow Model with A New Mode-Splitting Technique
Jin Kashiwada and Yasuo Nihei

Settling and Rising Hydrodynamics of Microplastic Contaminants: A Numerical Investigation
Zihe Zhao and Shooka Karimpour

Eddies and Waves in a Rotating Flow: an Experimental Study
Stefania Espa and Simon Cabanes

Hydraulic Jump Simulation Via Smoothed Particle Hydrodynamics: A Critical Review
Efstathios Chatzoglou and Antonios Liakopoulos
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Tracking Coastal Change by Assimilating from Data Sources with Different Spatial and Temporal Scales
Jonathan Higham, Andy Plater, Ben. Phillips, Nicoletta Leonardi, Dani Arribas-Bel, and Cai Bird

Assessing Structural and Parametric Uncertainty in Plume-Lake Models to Resolve Causal Drivers. Is the
Circulation Induced by Bubble-Plume Oxygenation Devices in a Two-Basin Lake Sufficiently Strong to
Control Interbasin Exchange?

Jorge C. Toledo, Cintia L. Ramdn, John C. Little, and Francisco J. Rueda

Lattice Boltzmann Methods for a Dense Vertical Jet in a Channel
Maria Grazia Giordano, Andrea Montessori, Piergiorgio Fusco, Sabina Tangaro, and Daniela Malcangio

Numerical Experiments of Uni- And Bi-Directional Exchange Flows in A Rotating Trapezoidal Sill-Channel
Manel Grifoll, Alan Cuthbertson, Jarle Berntsen, Maria Chiara De Falco, and Claudia Adduce

Non-hydrostatic Galerkin Model with Quadratic Pressure for Wave Propagation
Lucas Calvo, Diana De Padova, and Michele Mossa

Numerical Investigation of Landslide-Tsunamis Generated by Different Mass Movement Types
Jizhixian Liu, Valentin Heller, and Yang Wang

3D Computations of Driftwood Movement Around an Inlet Type Driftwood Capture Facility
Ichiro Kimura, Kakeru Murata, and Takaaki Okamoto

Effect of a Bottom Moving Wall on the Hydrodynamics Around an Elliptical Cylinder Placed at 450 Angle
of Incidence
Subhrangshu Purkayastha, Debasish Dutta, and Mohammad Saud Afzal

Energy flexibility scenarios for North Macedonia
Emil Zaev, Darko Babunski, Marija Lazarevikj, and Radmila Koleva

Hydrological Flood Forecast for the River Salzach Using Open Source and Open Data
Gerald Krebs, Sebastian Gegenleithner, and Josef Schneider

Hydraulic Modelling of a Regulated River Reach on Different Scales to Evaluate its Inherent
Environmental Conditions
Anders G. Andersson and Henrik Lycksam

Hydrodynamic Optimization of a Large Pumping Station with Complex Geometry
Sabarots Gerbec Martin and Guizzardi Saniago

Experiments on Buoyancy Transfer in a two-Layer System in Transient State
Luca Chiapponi, Diana Petrolo, and Sandro Longo

Two-dimensional Numerical Modeling of the Uprooting of Macrophytes with focus on Induced Vegetation
Drag Force (Rhone River, France)
Florian Cordier, Geraldine Nogaro, Nicolas Claude, Bastien Jouy, and Sara Puijalon

6.2. Computational methods in sediment dynamics

Comparative Study of the Rheological Behavior of Sheared Bi- and Polydisperse Sediment Beds via Fully
Resolved Simulations
Christoph Rettinger, Sebastian Eibl, Ulrich Riide, Sudarshan Konidena, and Bernhard Vowinckel

Multiphysics Modelling of Sediment Transport in Shallow Water
Ekkehard Holzbecher

GPU-Accelerated Developments for the Realistic Simulationof Large-Scale Mud/Debris Flows
Sergio Martinez-Aranda, Reinaldo Garcia, and Pilar Garcia-Navarro

Parametrization of Turbulence over Antidunes
Nils Reidar Boe Olsen, Jochen Aberle, and Francisco Nunhez-Gonzalez

©2022 TAHR. Used with permission / ISSN-L 2521-7119

4115

4121

4127

4134

4140

4148

4158

4164

4174

4184

4189

4196

4207

4215

4223

4232

4240

4250



Proceedings of the 39th IAHR World Congress
19-24 June 2022, Granada, Spain

Variability of Shape and Extent of a Sediment Plume in a two-way Coupled LES Model Using an
Euler-Lagrange Approach
Daniel Wildt, Christoph Hauer, Helmut Habersack, and Michael Tritthart

A Novel Method for the Continuous Measurement of Scoured Bridge Foundationsin Laboratory
Ana Margarida Bento, Lucia Couto, Teresa Viseu, and Joao Pedro Pégo

3D-CFD Simulations of the Bulle Effect on Channel Bifurcations
Tino Kosti¢, Yuanjie Ren, and Stephan Theobald

A Two-Phase/Two-Layer Model for Fast and Heavily Loaded Transient Flows
Robin Meurice and Sandra Soares-Frazao

Application of Pick-Up and Drop Functions in Morphodynamic Modeling of Hooghly Estuary
Saichenthur N., Murali K., and Sundar V.

Application of Depth-Averaged Bedload Finite-Volume Models to a Progressive Embankment Dam-Failure
Masoumeh Ebrahimi, Robin Meurice, and Sandra Soares-Frazao

Depth-resolved Modelling of Suspended Sediment in the Surf and Swash Zones
Joost W. M. Kranenborg, Geert H. P Campmans, Jebbe J. van der Werf, Robert T. McCall,
Niels Gjol Jacobsen, Ad J. H. M. Reniers, and Suzanne J. M. H. Hulscher

The Influence of Periodic Stratification on Estuarine Sand Dunes
W. M. van der Sande, P. C. Roos, T. Gerkema, and S. J. M. H. Hulscher

Effect of Eddy Viscosity and Turbulent Schmidt Number on Suspended Sediment Concentration Profiles:
Interest of the Fractional Advection-Diffusion Equation
Meron Welderufael, Rafik Absi, and Ali Faraj

Computational Modeling of Bed form Migration in Large Sand and Gravel Bed Rivers
Sandor Baranya

Simulation of Particle-laden Turbulent Flow in Openfoam
Atul Jaiswal, Minh Duc Bui, and Peter Rutschmann

Modelling River Dunes Under High and Low Flows
L. R. Lokin, J. J. Warmink, A. Bomers, and S. J. M. H. Hulscher

Simulation of the flow chart of the sky jump and the dissipation pond of the Poechos Reservoir using the
Ansys CFX program
Reyes Salazar, J. and Mendoza Brayand

6.3. Computational methods in fluid-structure interactions

Numerical Modelling of Wave-Induced Scour Around Coastal Structures
Pilar Diaz-Carrasco, Sergio Croquer, Vahid Tamimi, Sébastien Poncet, Jay Lacey, and loan Nistor

Performance Evaluation of Rheological Models and Yield Criteria in Simulating Rapid Flow-Induced
Sediment Erosion Using SPH
Yunfei Mao and Mingfu Guan

Computational Modeling of Coastal Flooding in Torquay due to Wave-Overtopping
Santiago Martelo, Aristos Christou,,Shunqi Pan, Thorsten Stoesser, and Zhihua Xie

Numerical Simulation of Turbulent Free Surface Flows over Rough Beds
Zhihua Xie, Santiago Martelo, Thorsten Stoesser, Junqgiang Xia, and Pengzhi Lin

Numerical Investigation of Floating Breakwaters Using Time Domain Boundary Element Method
Cebada-Relea, A. J., Ldpez, M., Claus, R., and Soto, F.
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The Effect of Geometrical Transitions on the Wave Overtopping Load
Vera M. van Bergeijk, Jord J. Warmink, and Suzanne J. M. H. Hulscher

Numerical Modelling of Floating Debris Impact on Structures During Extreme Hydrodynamic Events
Gioele Ruffini, Riccardo Briganti, Corrado Altomare, Paolo De Girolamo, Jacob Stolle, Bahman Ghiassi,
and Myrta Castellino

Numerical Modelling of Overtopping Flow Velocity and Layer Thickness at the Waterside Edge of the Dike
Crest
Weiqiu Chen, Jord J. Warmink, Marcel R. A. van Gent, and Suzanne J. M. H. Hulscher

Assessment of the Maximum Flooding Level with the presence of infrastructures: the case of Puerto de
Vega (Northern Spain)

Miguel A Reyes-Merlo, Christian J. Montero-Llerandi, Fernando de La Torre-Fernandez,

and José R. Martinez-Cordero

This is a How to Characterize Behavior of Water Cycle Infrastructures Using 3D CFD Models - WWTP
Bioreactors
Modnica Ortega, Antonio Lastra, and Celia Ortega

Numerical Investigation of Waves Interacting with Rigid and Flexible Plates
Tommaso Attili, Valentin Heller, and Savvas Triantafyllou

Development of Numerical Model in Boundary Fitted Coordinate System and Application to the Lateral
Overtopping Flows
Qiyun Pang and Shinichiro Onda

Physical and Numerical Modeling Study of a Submerged Detached Breakwater at Praia da Vagueira,
Portugal: Surfing Conditions

Ana Mendonga, Conceigcdo Juana Fortes, Maria Graca Neves, Carolina Martinez, Rui Reis, César Costa,
Joana Simao, Pedro Bicudo, Francisco Sancho, and Filipa S. B. F. Oliveira

Analysis of the Influence of Francis Turbine Guide Vane Axis Location on lts Structural Parameters
Marija Lazarevikj and Zoran Markov

Numerical Evaluation of The Action on A Pile-Moored Fish Cage Forced by A Storm Sea State in
Different Configurations
Zitti Gianluca, Novelli Nico, and Brocchini Maurizio

Sph Modelling of the Interaction Between a Solitary Wave and Moving Tetrapods of a Breakwater
Jun Mitsui, Corrado Altomare, Alejandro J. C. Crespo, José Dominguez, Shin-ichi Kubota,
Moncho Gomez-Gesteira, and Tomohiro Suzuki

Internal Boundary Conditions for Flood Simulation with 2D Shallow Water Equations Using Finite Volume
Models: Bridge Piers
Giada Varra, Veronica Pepe, Renata Della Morte, and Luca Cozzolino

Numerical Simulation of the Configuration of Small Hydropower using a Novel Smoothed Particle
Hydrodynamics Method
Shu Kai Ng and Akihiko Nakayama

Numerical Simulation of Overtopping Events in Vertical Breakwater with The DualSPHysics Model
Ignacio Fernandez de Bobadilla, M. Jesus Martin, Paloma Aberturas, Corrado Altomare,
Alejandro J. C. Crespo, José M. Dominguez, and Moncho Gomez-Gesteira

LES of Lock-Exchange Density Currents Interacting with a Vertical Emergent Cylinder
Ana M. Ricardo, Rui M. L. Ferreira, Giovanni di Lollo, Rodrigo Farias, Luis Gil, and Moisés Brito

Three-Dimensional Numerical Study of Hydrodynamics Around a Pair of Circular Cylinders Due to the

Combined Wave-current Effect Using the Level Set Method
Debasish Dutta, Lalit Kumar, and Mohammad Saud Afzal
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Large Eddy Simulation of Two Phase Over Different Cylinder Configurations
Santiago Martelo

6.4. Computational and experimental methods: towards composite modelling

Interaction of Short Wind Waves and Swell: An Experimental and Numerical Study
Antoine Villefer, Michel Benoit, Damien Violeau, Maria Joao Teles, Christopher Luneau,
and Hubert Branger

Analytical and Numerical Study of Novel Scaling Laws for Air-Water Flows
Daniele Catucci, Riccardo Briganti, and Valentin Heller

A Laboratory and Numerical Study of Wave Attenuation Through Rigid Vegetation
Phan, L. K., Truong, S. H., and Stive, M. J. F.

Numerical-Experimental Comparison of the Wavefront Caused by the Rapid Opening of a Gate
Roberto Abraham Vazquez Martinez, José Luis Aragon Herndndez, Marti Sanchez Juny,
and y Eliseo Carrizosa Elizondo

Hybrid Numerical-Physical Hydraulic Modelling Prevents a Fish Pass From Clogging — Arve River
Geneva-CH
Vecsernyes Zsolt, Jaeger Amandine, Ulysse Beytrison, Toufik Bekaddour, and Andreini Nicolas

Streamflow Prediction in Ungauged Basins (PUB) Using an Ensemble Modelling Approach
Juan F. Farfan and Luis Cea

Numerical Investigation of the Electric-Structural Interaction (ESI) in a Full-scale 10 MW Kaplan Turbine
Carlos Miguel-Espinar, Rafel Roig, Oriol Gomis-Bellmunt, and Xavier Escaler

Composite Modeling of the Effect of Material Composition on Spatial Dam Breaching Due to Overtopping
Matthew C. Halso, Frederic M. Evers, David F. Vetsch, and Robert M. Boes

Coherent Structures Downstream Rigid Emergent Cylinders in Presence of Long Waves
Francesca De Serio and Rosangela Basile

Application of Multilinear Regression and Algebra Map to estimate the Spatial Variability of Rainfall
Verdnica Ruiz-Ortiz, Jorge M. G. P, Isidoro, Helena Maria Fernandez, Fernando M. Granja-Martins,
and Santiago Garcia-Lopez

Lock-Exchange Density Currents Interacting with an Array Of Vertical Emergent Cylinders
Ana M. Ricardo, Jodo Ramos, Gianluca Giampa, Moisés Brito, and Rui M. L. Ferreira

Hybrid Modeling of the Spillway of the Palmaces Dam (Guadalajara, Espana)
Francisco Ramon Andrés Martin and David Lopez Gomez

6.5. Optimization methods and uncertainty assessment

Automatic Calibration of a Continental Shelf Model of the North Sea Using Data Assimilation Algorithm
Kai Chu, W. Alexander Breugem, Li Wang, and Boudewijn Decrop

Automatic Calibration of a Shallow Water Model for Rainfall-Runoff Simulations Using Fast Global
Optimization i
Aziz Hassan, Franziska Tugel, llhan Ozgen-Xian, Frank Molkenthin, and Reinhard Hinkelmann

Improving Energy-efficiency of Pumping Operations in Waterways: A combined Laboratory and
Computational Approach

J. Hardy, P Dewallef, S. Erpicum, P. Archambeau, M. Pirotton, D. Parkinson, N. Taylor, C. Barnett,
and B. Dewals
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Physical Complexity to Model Rainfall-Driven Urban Surface Water Flooding
Kaihua Guo and Mingfu Guan

Fuzzy Map Comparisons for The Evaluation of Hydro-Morphodynamic Models
Beatriz Negreiros, Sebastian Schwindt, Stefan Haun, and Silke Wieprecht

A 1D Shallow Water Reduced-Order Model Based on POD
Pablo Solan-Fustero, Adridn Navas-Montilla, José Luis Gracia Lozano, and Pilar Garcia-Navarro

Assessing the Sensitivity of Tidal Range Energy Models to Water Level Accuracy
Nicolas Hanousek and Reza Ahmadian

Uncertainty Analysis of a Lumped Physically Based Numerical Model of Dam Breaching
Vincent Schmitz, Maarten Arnst, Kamal El Kadi Abderrezzak, Michel Pirotton, Sébastien Erpicum,
Pierre Archambeau, and Benjamin Dewals

Software Solution for Determining the Optimum Volume of the Water Tank Based on the Distribution of
Maximum Daily Consumption
Domagoj Nakic, Bojan Djurin, Bozo Soldo, and Drazen Vouk

Water Balance Estimation of the Kifissos Experimental Sub-Basin Using Swat Hydrological Model
Evgenia Koltsida and Andreas Kallioras

Tidal Array Spatial Optimisation Combining Shallow Water Equations and Wake Superposition Modelling
Connor Jordan, Davor Dundovic, Anastasia Fragkou, Georgios Deskos, Daniel Coles,
Matthew D. Piggott, and Athanasios Angeloudis

High-Order Numerical Sensitivity Tests of Wind-Driven Boundary Layer Currents to Finite Depth,
Inhomogeneous Eddy Viscosity, and Baroclinic Pressure Gradient
Victor J. Llorente, Enrique M. Padilla, and Manuel Diez-Minguito

A Three-Step Approach for Bias Adjustment of Satellite-Based Daily Precipitation Data
Mahdi Alemi and Rodrigo Maia

Dynamic Bayesian Network Method for Structural Safety Evaluation of Diversion Tunnel
Kang Liu, Zhaowei Liu, Yongcan Chen, and Haoran Wang

Uncertainty and Sensitivity Analyses with Dependent Inputs in a 2D Hydraulic Model of the Loire River
Lucie Pheulpin, Antonin Migaud, and Nathalie Bertrand

Significance of Uncertainty Quantification for a Radionuclide Transport model of a Uranium Tailings pond
in Karnataka, India
Bhavya Ravinder and Elango Lakshmanan

A Method to Quantify the Uncertainty in Copula Parameters when Studying Dependence Structures of
Time Series
Ronald van Nooijen, Changrang Zhou, and Alla Kolechkina

Estimating the Optimal Velocity Measurement Time in Rivers’ Flow Measurements: An Uncertainty
Approach
Robert Clasing and Enrique Mufoz

Dimension Reduction in Hydrological Models — Case Study for a Lumped Parameter Model for Karst
Spring Discharge in Combination with Active Subspaces

Max Gustav Rudolph, Alireza Kavousi, Thomas Woéhling, Raoul Collenteur, Pierre-Yves Jeannin,
and Thomas Reimann

Combining Satellite Data on Evapotranspiration for Improved Spatial Pattern of Hydrological Model:
Impact on Appropriate Pedo-Transfer Function Selection

Hadis Mohajerani, Markus Casper, Christopher Hutengs, Mathias Jackel, Jestis Rodrigo-Comino,
and Michael Vohland
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6.6. Artificial intelligence in hydro-environment engineering

Insights Into Fish-Anthropogenic Pressures Relationships Using Machine Learning Techniques: The
Case Of Castilla-La Mancha (Spain)

Carlotta Valerio, Graciela Gomez Nicola, Rocio Ardnzazu Baquero Noriega, Alberto Garrido,

and Lucia De Stefano

Pattern Analysis of Meteorological Field causing Heavy Rainfall Disaster in Kyushu and Chugoku Region
Japan Using Self Organizing Map
Koji Asai, Koji Nishiyama, and Hajime Shirozu

Physics-Informed Machine Learning for Pollutant Transport Modelling in Surface Water
Daan Bertels and Patrick Willems

Coupling Support Vector Machine and physically-based Hydrological Modeling for Reducing the
Computational Time in Climate Change Studies
Florentin Hofmeister, Alice Spadina, and Gabriele Chiogna

Application of Machine Learning techniques to optimize Water Disinfection through Advanced Oxidation
Processes

Sonia Guerra-Rodriguez, David J. Vicente, Jorge Rodriguez-Chueca, Alejandro Pérez-Aja,
Encarnacion Rodriguez, and Fernando Salazar

A Reliable Monitoring Approach of Floods in Small and High Slope Watersheds
Gongalo Jesus, Anabela Oliveira, Jodo Rogeiro, Rui Rodrigues, and Jodo Fernandes

Assessment of Random Forest Technique to Predict Sediment First Flush in Urban Watersheds
Cosimo Russo, Alberto Castro, and Angela Gorgoglione

Obtaining Riparian Vegetation Characteristics from UAV Optical Imagery 3D Point Cloud Data
André Aratjo Fortes, Masakazu Hashimoto, Keiko Udo, Ken Ichikawa, and Shosuke Sato

A Machine Learning-Based Surrogate Model for the Identification of Risk Zones due to Off-stream
Reservoir Failure
Nathalia Silva Cancino, Fernando Salazar, Marcos Sanz-Ramos, and Ernest Bladé i Castellet

Model Tree-based Approaches for Forecasting Hydroclimatic Variables at Different Temporal Scales
Ramesh S. V. Teegavarapu, Alexis Schauer, and Priyank Sharma

Modelling Flash Floods in Ungauged Mountainous Catchments in Henan Province, China: A Machine
Learning Approach for Parameter Regionalization
Sijia Hao, Qiang Ma, Philippe Gourbesville, Guomin Lyu, Wenchuan Wang, and Changjun Liu

Assessment of Long-Term Heavy Metal Contamination in Aquatic Ecosystems Using a Combination of
Secondary Data Analysis Techniques
Basmah Bushra, Leyla Bazneh, Lipika Deka, Paul J. Wood, and Diganta B. Das

Regional Models Based on Multi-Gene Genetic Programming for the Simulation of Monthly Runoff Series
Dario Pumo, Giuseppe Cipolla, and Leonardo V. Noto

Data-Driven Models for Flooding Forecasting in Small Watersheds
Sergio Zubelzu, Sara E. Matendo, and Victor Galan

Exploring the Impact of Coastal Water Quality Parameters on Chlorophyll-a near Cyprus with the use of
Artificial Neural Networks

Hadjisolomou Ekaterini, Antoniadis Konstantinos, Thasitis loannis, Abu-Alhaija Rana,

Herodotou Herodotos, and Michaelides Michalis

Assessment of the Short-Term Streamflow Forecasting Using Machine Learning Fed by Deutscher
Wetterdienst ICON Climate Forecasting Model

Andrea Menapace, Daniele Dalla Torre, Ariele Zanfei, Pranav Dhawan, Michele Larcher,

and Maurizio Righetti
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Machine Learning Approaches for Practical Water Resources Management: a Real and Consistent Tool

or an Appealing Distraction?
Claudio Mineo, Stefania Passaretti, Eleonora Boscariol, and Anna Varriale

6.7. Big data, data mining and high-performance computing under
hydroinformatics

Canny Edge Detector: A Versatile Image Processing Method Applied in Hydraulic Engineering
Markus Béhner, Yannic Fuchs, and Stefan Schéfer

An Hybrid Methodology for Integrated Flood Forecasting from the Watershed to the Sea
Anabela Oliveira, Gongalo de Jesus, Jodo Rogeiro, Jodo Fernandes, and Rui Rodrigues

Neural Network for Sub-grid scale Turbulence Modeling in Large-Eddy Simulations of the Jet
Seongeun Choi, Jin Hwan Hwang, and Bo-Kyung Kim

AquaVar: High Performance Computing for Real Time Water Management
Philippe Gourbesville, Hézouwé Amaou Tallé, and Masoud Ghulami

A Multi-Objective Naive Bayes Binary Classifier for Anomaly Detection in Water Distribution Systems
Gilberto Reynoso-Meza and Elizabeth Pauline Carrefio-Alvarado

6.8. Instrumentation, experimental facilities and field experiments

Bank Breakage Around River Bends and Flood Flow Behavior in Non-Overflow Condition
Takayuki Tanaka, Ryuki Harata, and Syun Tsutsui

Experimental Analysis of Overflow Free-Falling Jets
Patricio R. Ortega, José M. Carrillo, Luis G. Castillo, and Juan T. Garcia

Evaluation of a Peristaltic Pump for Sand Suspension Sampling
Benoit Camenen, Loic Deville-Cavellin, Fabien Thollet, Adrien Bonnefoy, Thierry Fretaud,
and Gilles Pierrefeu

Large-scale Experiment of Compound Channels with and without Vegetation
Truong, S. H., Un, Ji, and Uijttewaal, W. S. J.

An Automatic Water Information System in Northern Spain: the Case of the Cantabrian Water Agency
J. M. Llavona Fernandez, D. Ornia Laruelo, J. A. Luengo Garcia, R. Vazquez Alvarez,

D. Castanon Martinez, D. Ramos Sanchez, J. Casado Rodriguez, R. Espina Valdés,

and J. J. Rodriguez Garcia

Video-based Bedload Measurement in a Large River

Alexander A. Ermilov, Gabor Fleit, Slaven Conevski, Massimo Guerrero, Nils Riither and Sandor Baranya

Monitoring of Real Sites affected by Scour: Observation, Analysis and Feedback of Field Data
Frédérique Larrarte, Christophe Chevalier, Hugues Chollet, Franziska Schmidt, Mohamed Belmokhtar,
and Coraline Wintenberger

Flow Development in Rough-Bed Open Channels
Andrea Zampiron, Stuart Cameron, Mark Stewart, and Vladimir Nikora

An Experimental Method to Quantitatively Analyse the Transport of Microplastic Particles in Fluvial
Systems
Jan-Pascal Boos, Franz Dichgans, Benjamin Gilfedder, and Sven Frei

Laser Triangulation-Based Ranging of Turbulent Water Surface with Epipolar Lines
Urban Pavlovcic, Gasper Rak, Marko Hocevar, and Matija JezerSek
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Investigation of Auxiliary Energy Dissipator upon Energy Dissipation in a Submerged Hydraulic Jump
within a Deep Tail Water Stilling Basin
Zhao Zhou, Junxing Wang, Qigui Yang, and Minjun Li

Experimental Analysis of Floating Debris Barrier Employed on Polluted Rivers
Felipe Santos de Castro, Joao Lucas Dozzi Dantas, André Mitsuo Kogishi, Patrick Donega Queiroz,
Gabriel Galvao Matos, and Felipe Araujo da Mata

Automatic Velocity Measurement in River using Unmanned Surface Vehicle
Michio Sanjou, Wataru Aizawa, and Takaaki Okamoto

Continuous Monitoring of Local Scoured Bed in the Vicinity of Piers by 3D Scanner Laser Technique
Zaidan Jana, Poupardin Adrien, Bennabi Abdelkrim, Marin Francois, And Benamar Ahmed

PIV Investigation on Lock-Exchange Gravity Currents Propagating Over Roughness Elements
MariaRita Maggi, Claudia Adduce, and Maria Eletta Negretti

Laboratory Investigations into Stability and Breaching of Rockfill Dams Using Dynamic Structure from
Motion
Geir Helge Kiplesund and Fjola Gudrun Sigtryggsdotti

Towards handheld Ultrasonic Velocity Profilers
Marie Burckbuchler and Stéphane Fischer

Comparison of Signal Processing Algorithms for Multi-Sensor Intrusive Phase-Detection Probes
Matthias Blirgler, Benjamin Hohermuth, David F. Vetsch, and Robert M. Boes

Experimental Research on Hydraulic Characteristics and Body Shape Optimization of Spillway with
Twisted Flip Bucket
Wang Renzhong, Zhang Wenjiao, Chen Junjie, Wu Caiping, and Zhao Xing

Development of a River Surface Velocimeter with Spatio-Temporal Volume using Autocorrelation and Fast
Fourier Transforms
Kwonkyu Yu and Namjoo Lee

Experimental Measurement of Free Surface and Sub-Surface Properties in a Partially Filled Pipe
Jiayi Wu, Andrew Nichols, Anton Krynkin, and Martin Croft

Application of RGB-D Cameras in Hydraulic Laboratory Studies
Brian M. Crookston and Daniel B. Bung

Novel Uav-Borne Green Lidar Versus Traditional Airborne Lidar: A Case Study to Characterize Hydraulic
and Riparian Vegetation Attributes
Md. Touhidul Islam, Keisuke Yoshida, Satoshi Nishiyama, and Koichi Sakai

Spatio-Temporal Characterization of Hydrodynamics and Mixing Processes in Obstructed Flows using
Optical Techniques
Jesus Leonardo Corredor-Garcia, Virginia Stovin, and lan Guymer

Challenges of Surface Image Velocimetry — The Dam-Breach Example
Rui Aleixo, Silvia Amaral, Solange Mendes, Teresa Viseu, Teresa Alvarez,
Carlos Alberto Dutra Fraga Filho, and Rui M. L. Ferreira

Monitoring Streamflow Pulses
Marian Muste, Dongsu Kim, Kyungdong Kim, and Ehab Meselhe

A New Software Package and Filtering Algorithm Development for Despiking Doppler Velocimeter Data
Farzad Asgari, Seyed Hossein Mohajeri, Mojtaba Mehraein, and Mohammad J. Ostad Mirza Tehrani

Towards an Impact Based Forecasting System of Flood Protection Dikes Using Hybrid Modelling
Technologies in a Real-Scale Experimental Setup in the Hydraulic Engineering Laboratory of TU Dresden
Dirk Fleischer, Ulf Helbig, and Jiirgen Stamm
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Quantification of large wood (LW) impact forces at field-scale using SmartWood
Gabriel Spreitzer, Isabella Schalko, Robert M. Boes, and Volker Weitbrecht

Experimental Identification of Mechanisms to Reduce Evaporation in the Dry Season at a Site in Mexico
Maritza Liliana Arganis Judrez, Maria Fernanda Hernandez Ignacio,
and Sandra Lizbeth Rosales Silvestre

Bedform Measurements with LSPIV for Open Channel Flow
Yen-Cheng Lin, Hao-Che Howard Ho, and Hsin-Yu Chen

Using Non-Intrusive Measuring Methods and Machine Learning in In-Channel Wood Analysis
Mateja Skerjanec, Klemen Kregar, Franci Steinman, and GaSper Rak

Hydraulic Flume Investigation on Bedrock Roughness Using a 3D-InversePrinting System
Caroline Selheim and Thorsten Hlisener

RFID Bedload Monitoring in Austria
Shire-Peterlechner Dorian, Rindler Rolf, Markus Moser, and Habersack Helmut

Accuracy of Optical Flow Methods in Rotation-Dominated and Shear-Dominated Flows
Rui M. L. Ferreira, Luis Mendes, Ana Margarida Ricardo, and Alexandre Bernardino

Classification of Erosion Characteristics of Grass Covers on Clay Under Wave Attack using a
Medium-Scale Field Measurement Device: The Fire Hose Method
Ligaya Wopereis, Paul van Steeg, and Myron van Damme

Isotopic Signature of Precipitation in Spain: Analysis of 20 Years’ Records of Oxygen-18, Deuterium and
Tritium from 20 Monitoring Stations

Maria Emilia Jiménez-Herndndez, Maria Fe Diaz-Teijeiro, Silvino Castaho-Castano,

and Javier Rodriguez-Arévalo

In Situ Nano-enhanced Nitrate Removal in Groundwater using Fe0 Nanoparticles: Site Characterization
and First Preliminary Results

Damian Sanchez Garcia, Alberto Barrera Garcia, Eva Mena Gil, Isabel Maria Hurtado Melgar,

and Pablo Cascales de Paz

LDV Investigation of The Self Induced Pre-swirl and Flow Visualization at The Centrifugal Pump Inlet and
Outlet
Dorde S. Cantrak, Novica Z. Jankovié, Dejan B. llic, and Milo$ S. Nedeljkovic

Comparison of Physical and Numerical Model of Spillway and Pressurized Sediment Channel of a Dam
Volkan Oztug, Sevket Cokgor, Melih Kosucu, S. Utku Yilmaz, and Ismail Albayrak

On the Use of Simplified Models for TC-Induced Rainfall Inundation Assessments
Ana Rueda, Andrea del Pozo, Laura Cagigal, Paula Camus, Alberto Luceno, and Fernando Méndez

6.9. Water from above: remote sensing and drones technologies

Evidence of Wind-Driven Currents from the Pictures Taken by a Webcam Framing The Surface of a
Pre-Alpine Lake
Giulia Valerio, Stella Volpini, and Marco Pilotti

An Infrared Quantitative Imaging Technique (IR-QIV) for Remote Sensing of River Flows
Seth A. Schweitzer and Edwin A. Cowen

Infrared-Based Remote Sensing of Turbulence Metrics in Surface Waters: Going Beyond Mean Flow
Edwin A. Cowen and Seth A. Schweitzer
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Application of a New QPE Technique Using an Adaptive Parameters Finding Method for a Weather Radar

in Cordoba, Argentina
Matias Sudrez, Denis Poffo, Ignacio Montamat, Raul Comes, Jorge Saffe, Ricardo Ingaramo,
Edgardo Pierobon, Lucia Sandalio, Andrés Lighezzolo, Giorgio Caranti, and Andrés Rodriguez

SOILPARAM 1.0: A Global-Scaled Enhanced Remote Sensing Application for Soil Characteristics Data
Retrieval — Google Engine Environment, An Open-Source Treasure
Mohammad Zeynoddin, Hossein Bonakdari, Silvio José Gumiere, Jean Caron, and Alain N Rousseau

Comparative of Rain Estimation between Rain Gauges, Space Born and Ground-Based Radar and for
Extreme Rainfall Events in Oman
Aisha Al Hashmi and Ahmed Hadidi

GALET: A Deep Learning Image Segmentation Model for Drone-Based Grain Size Analysis of Gravel
Bars
Christian Mortl, Alexandre Baratier, Johan Berthet, Pierre-Allain Duvillard, and Giovanni De Cesare

River-Sea System Connectivity: Analysis of River Plume Dispersal in the Northern Adriatic Sea
Rossella Belloni, Claudia Adduce, Federico Falcini, and Vittorio Ernesto Brando

Challenges of Using Remote Sensor Products in Colombian Regional Hydrological Models
Maria Fernanda Riano, Nestor Mancipe-Munoz, and Diana Beltran-Huertas

Using Landsat 8 Images for Monitoring Surface Water Temperature in an Urban Tropical Reservoir
Laura Wermuth, Luiz Felipe Machado Faria de Sousa, Lino Augusto Sander de Carvalho,
Nilo de Oliveira Nascimento, and Talita Silva

Improve the Flooding Analysis Result from Low Resolution DEMs using Medium Resolution Satellite
Hyperspectral Images i
Oscar A. Ruiz Lozano, Javier Sdnchez Espeso, and Cesar Alvarez Diaz

Monitoring Wetlands Dynamics in the Inner Niger Delta using Open-Access Remotely Sensed
Evapotranspiration Data
Bich Tran, Marloes Mul, Solomon Seyoum, and Eddy Wymenga

Assessment of the Morphometric Characteristics and Filling Regime of Ponds and Reservoirs of Small
Rivers of the Steppe Zone of Ukraine Using Data from Remote Sensing
Oleh Hryb, Nataliia Loboda, Yaroslav Yarov, Tetiana Hrashchenkova, and Olha Hryb
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