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9:40 ‐10:00    Opening Address and Introduction of DPRI 

Vice Director, Prof. TATANO Hirokazu (DPRI‐KU) 

 

10:00‐10:20    Taiwan Extreme Rainfall and Climate Change 

Prof. KUO Hung‐Chi (CCSD‐NTU) 

 

10:20‐10:40    Rainfall Observations and Predictions with the Latest Multi‐Parameter Weather   

Radars Network in Japan 

Prof. NAKAKITA Eiichi (DPRI‐KU) 

 

10:40‐11:00    Polarimetric Radar Study and Application in Taiwan 

Prof. JOU Jong‐Dao (WCDR‐NTU) 

 

11:00‐11:20    Coffee Break 

 

 

Chair：  TAN Yih‐Chi (NTU) and TANAKA Kenji (DPRI‐KU) 

 

11:20‐11:40    Design and Operational Issues in Water Resources Management 

Prof. HORI Tomoharu (DPRI‐KU) 

 

11:40‐12:00    Sediment Concentration Measurement and Simulation in Reservoir for Desiltation Operation 

Prof. SUNG Chia‐Chi and Prof. LAI Jihn‐Sung (WCDR‐NTU) 

 

12:00‐12:20    Characteristics of Recent Rainfall in Japan 

Prof. TANAKA Shigenobu (DPRI‐KU) 

 

12:20‐12:40    Flood Inundation Modelling and its Applications in Taiwan 

Prof. CHANG Tsang‐Jung (WCDR‐NTU) 

 

12:40‐13:00    Experimental and Numerical Study of Flushing Channel Formation in Shallow Reservoirs 

Prof. SUMI Tetsuya and Mr. ESMAEILI Taymaz (DPRI‐KU) 

 



 

SPEAKERS 
 
 
Hung-Chi KUO, Ph.D. 
Professor, Department of Atmospheric Sciences;  
Adjunct Professor, Institute of Applied Mathematical Sciences;
Director, Research Center of Climate Change and Sustainable 
Development; 
Associate Director, Center for General Education; 
National Taiwan University 
Add: No. 1, Sec. 4, Roosevelt Road, Taipei, 10617 Taiwan 
(R.O.C) 
Tel: +886-2-3366-3910 
E_mail: kuo@as.ntu.edu.tw  

His specialties are atmospheric and oceanic fluid dynamics, typhoon dynamics, Mathematical modeling 
and scientific computation. He received his Ph.D. from Department of Atmospheric Science, Colorado State 
University at 1987. He worked as Research Scientist at Naval Research Laboratory (NRL), Monterey, 
California 1988-1990 as the Co-leader and principal scientist for the U.S. Navy COAMPS project. He 
became Associate Professor of National Taiwan University at 1990 and Full Professor since 1993. He was 

visiting professor at UCLA 1994 under the UC Faculty Exchange Award, and at Purdue University 
2002-2003. He was Visiting Research Professor, Naval Postgraduate School as Co-P.I. of several NSF and 
ONR projects on tropical and monsoon meteorology. He received three times the Distinguished Research 
Award of Ministry of Science and Technology from 1996 to 2005 (the highest academic award of Ministry 
of Science and Technology). He also received the 11th National Chair Professor of Ministry of Education at 
2007 (the highest academic award of Ministry of Education). He is currently the NTU Chair Professor, and 
recently the recipient of the 2012 U.S. NRL Alan Berman Research Publication Award for the best 
Publication of the year in NRL. 

Presentation Title 
Taiwan Extreme Rainfall and Climate Change 

Abstract 
Taiwan has experienced a dramatic increase in typhoon-related rainfall, with seven of the top ten 

rain-producing typhoons occurring since 2001. This record breaking increase has led to suggestions that they 
are the manifestation of the global climate change effect. With typhoon-related rainfall significantly 
influenced by its steep terrain, Taiwan offers a natural laboratory to study the role that terrain effects may 
play in the climate change of typhoon rainfall. The typhoon rainfall intensity is analyzed with respect to 
typhoon tracks that are in different regimes relative to the meso-α scale terrain. Because the typhoon-terrain 
interaction so strongly constraints the potential climate change of typhoon rainfall, it is concluded that most 
of the recently observed large increase in typhoon rainfall is the result of slowly moving typhoons and their 
tracks relative to the high mountains. If these factors are taken into account, the apparent large increase in 
typhoon-related rainfall disappears. Another factor contributing to increased typhoon-related rainfall is 
associated with interaction between the typhoon circulation and southwest monsoon wind surges. This factor 
that only contributes after the typhoon center exits Taiwan and become apparent only during the last decade, 
may suggest potential decadal or longer-term changes through monsoon-TC interactions. 

 
 
 



 

NAKAKITA Eiichi, Dr. Eng.  
Professor 
Atmospheric and Hydrospheric Disaster Research Division 
Disaster Prevention Research Institute 
Kyoto University 
Add: Gokasho Uji, Kyoto, 6110011, Japan 
Tel: +81-774-38-4265 , Fax: +81-774-38-4263 
E_mail: nakakita@hmd.dpri.kyoto-u.ac.jp 

 
Prof. Nakakita received both his Bachelor, Masters, and Dr. Eng. degrees from Kyoto 

University, Japan, in 1983, 1985 and 1990 respectively. He started his career at Water Resources 
Research Center at Disaster Prevention Research Institute (DPRI), Kyoto University from 1985 - 
1999 first as research associate and later promoted to Associate Professor. In 1992 he spent about 
one sabbatical year at Iowa Institute of Hydraulic Research at The University of Iowa. In 2000 he 
moved to Department of Global Environment Engineering, a graduate school of engineering of 
Kyoto University. In 2004 he returned to DPRI as professor in Research Division of Atmospheric 
and Hydrospheric Disasters, DPRI, Kyoto University. He has been holding visiting 
researcher/professor position at various national and international institutions, e.g. Tropical Marine 
Science Institute at National University of Singapore. 

His research fields are Hydrometeorology, Water Resources Engineering, Radar Hydrology, 
River Hydrology. He has been especially engaged in quantitative precipitation forecast (QPF) with 
weather radar by combining his own developed mesoscale atmospheric numerical model. He is 
currently also engaged in Quantitative Precipitation Estimation (QPE) with polarimetric radar, and 
in global analysis of abnormal rainfall in various spatiotemporal scales taking catchment and human 
characteristics, and the climate change into considerations.  
 
Presentation Title 
Rainfall Observations and Predictions with the Latest Multi‐Parameter Weather Radars Network 
in Japan 

 
Abstract 

In 2008, around 50 people who enjoyed sunny days along the riverside were flushed away by a 
sudden flash flood in a small river channel in Kobe urban area, in Japan. Because of the steep basin 
slope and the paved urban area, only short time of the localized heavy rainfall, such as 30 minutes 
of rainfall with 50mm/hr of intensity, can cause very dangerous situation in urban areas as in the 
Toga River case. In order to prevent such flash flood damages, it is very necessary to detect the 
rain-cells, which may develop to sever storm, as soon as possible and to alert people to evacuate 
from riverfront before the severe events occur. In this study, we develop a detection technique for 
the early stage of rain-cell (hereafter, baby-cell) in the middle atmospheric layers before it generates 
heavy rainfall on the ground. The early detection technique is utilizing the 3-D volume scanning 
data from X-band Multi Parameter radars (X-MP radars), which are equipped near to the most urban 
area in Japan recently. By considering vorticity in baby-cells from the Doppler velocity information, 
which can be observed directly by the radar network, it is able to decide whether the baby-cell is 
going to develop to the heavy rainfall or not.  

With the progress of climate change, it is expected that frequency of such rain event with higher 
intensity would increase. Therefore, as one of the adaptation methodology, it is very important to 
realize a next-generation operational observation network with different types of sensors for earlier 
detection and/or prediction of generating storm from the stage of air plume and/or cloud. 
Presentation partly includes current situation and future plan of a plot type field experiment with 
X-band-polarimetric radar, Ku-band cloud radar, Lider, and X-band phased array radar. 

 



 
Ben Jong-Dao JOU, Ph.D. 
Professor, Department of Atmospheric Science; 
Division Chief, Climate Weather Edge-cutting Research 
Division, Center for Weather Climate and Disaster Research; 
National Taiwan University 
Add: No. 1, Sec. 4, Roosevelt Road, Taipei, 10617 Taiwan 
(R.O.C) 
Tel: +886-2-3366-3906 
E_mail: jouben@ntu.edu.tw 

 

In 2001-2012, Prof. Jou served as the Chief Scientist for the Taiwan Weather Research Program 
(Taiwan-WRP). Several important research activities in Taiwan meteorological community have been 
initiated: (a) MEFSEA, a mesoscale ensemble forecast system in East Asia was proposed and conducted with 
the support of many university professors. Now, this prototype ensemble system has been extended to be the 
major task for Taiwan Typhoon Flood Research Institute (TTFRI); (b) Dropsonde program, first proposed by 
Taiwan-WRP and then successfully executed by Prof. Chun-Chieh Wu of NTU for typhoon research and 
used extensively now in CWB operation; (c) TEAM-R, the mobile X band (3 cm wavelength) dual-polarized 
radar system. This is the first academic-oriented research purpose radar system. In 2008-2012, Prof. Jou 
served as Chief Scientist of SoWMEX/TiMREX field program in 2008 and follow-on research activities. 
Dropsonde operation (NSC supported) and SPOL (NCAR supported) radar have been successfully executed 
during the period. Many good data has been collected and papers published. Since 1991, Prof. Jou has 
collaborated closely with Dr. Wen-Chau Lee of NCAR to develop new algorithms for typhoon center, 
circulation, and precipitation characteristics determination using single Doppler radar and a patent has been 
granted in US due to this series of works. In 2010, Prof. Jou under the support of NSC, successfully 
established the APEC Research Center for Typhoon and Society (ACTS) and promoted the international 
engagement of the scientists from Taiwan meteorological community. 

Presentation Title 
Polarimetric Radar Study and Application in Taiwan 

Abstract 
Taiwan CWB started to upgrade their S-band Doppler radars into polarimetric radars since 2014 (starting 

with Wu-Feng-San radar at northern Taiwan and completed the installation on March 2014). 5 more C-band 
polarimetric radars are going to be deployed around the island starting late this year. A complete polarimetric 
radar network will be established near the end of 2017. The advantages of using polarimetric radars include 
(1) improved rainfall estimation capability, (2) better discrimination of the noise clutters and the precipitation 
echoes, (3) help identify and mitigate the contamination of radar variables by non-weather scatterers, and (4) 
classification hydrometeors with different microphysical habits and retrieving raindrop size distributions 
(DSDs). All of these functions are helpful to radar operations and also provide insight into storm 
development and precipitation formation. 
During SoWMEX/TiMREX (Southwest Monsoon Experiment/Terrain-influenced Monsoon Rainfall 
Experiment) in 2008, NCAR SPOL radar has been deployed over southwest of Taiwan and observed the 
monsoon rainfall systems associated with Meiyu fronts and southwest monsoonal flows. Monsoon 
precipitation systems during merged/maturing stage and matured/decaying stage have been investigated 
using SPOL data to illustrate the differences of kinematic and precipitation structures between the two 
stages. Thunderstorm complex developed over the foothill of CMR in the afternoon was also examined using 
SPOL data. Clear echo characteristics and role of local circulations (land sea breeze and upper slope wind) 
were identified using multiple radar variables observed by SPOL. Rainfall estimation using SPOL 
observations was also conducted during SoWMEX/TIMREX. Encouraging results will be demonstrated. 

 



 
Tomoharu HORI, Dr. Eng.  
Professor 
Water Resources Research Center 
Disaster Prevention Research Institute 
Kyoto University 
Add: Gokasho Uji, Kyoto, 6110011, Japan 
Tel: +81-774-38-4250 , Fax: +81-774-38-4250 
E_mail: hori.tomoharu.3w@kyoto-u.ac.jp 
 

 

 
He graduated Graduate School of Engineering, Department of Civil Engineering, Kyoto University in 

1986. He worked for Graduate School of Engineering, Kyoto University as an assistant professor, lecturer 
and associate professor from 1986 to 2002 in the field of hydrology and water resources engineering. He 
was an associate professor in Graduate School of Environmental Studies from 2002 to 2007 and then 
moved to the current position in 2007.  

His specialties are water resources engineering and water-related disaster mitigation with the particular 
emphasis on optimum design and operational issues. Current research topics cover the design of flood 
damage mitigation systems based on the distributed risk assessment in flood plain, optimum operation of 
dam reservoirs using global hydrologic information and ensemble predictions, optimal management of 
agricultural crop yield based on numerical modeling of crop growth and modeling and management of 
people’s evacuation behavior from flood inundation. He is a member of Natural Science Committee of 
Japanese National Commission for UNESCO and the Governing Board Member of UNESCO-IHE. 

 

Presentation Title 

Design and Operational Issues in Water Resources Management 

Abstract 

Development of the methodologies for designing the water management system and for operation of 
water control facilities are getting more and more important under the changing climate and society. In the 
presentation, the current research topics in Global Water Dynamics Laboratory, Water Resources Research 
Center, DPRI will be introduced.  

The first topic is the distributed flood risk assessment in urbanized area and the design of flood control 
system. In the study, flood risk is estimated for each point in the city not for the flood protection facility. 
The distributed approach of flood risk assessment may bring clear recognition of inundation risk at the 
very point of their life and then foster the communication on the risk. 

The second one covers the optimal operation of reservoirs using global meteorological and 
hydrological information. Because the global data about the climate contains information on rather 
long-term behavior of hydrologic systems, utilization of global data can improve the long-term operation 
of dam reservoirs. 

The third topic covers the modeling of people’s evacuation behavior from flood inundation. The model 
developed in the laboratory can simulate decision making for evacuation and moving process of 
individuals to the shelter. The simulation can provide useful information for the check and improvement of 
flood preparedness plan. 



 
Chia-Chi SUNG, Ph.D.  
Chief Executive Officer (CEO), Center for Weather Climate 
and Disaster Research (WCDR); 
Professor, Department of Engineering Science and Ocean 
Engineering; 
Special Research Fellow, Hydrotech Research Institute; 
National Taiwan University (NTU),  
Add: 73, Chow Shan Rd, Taipei 10617, Taiwan 
Tel: +886-2-3366-5769, Fax: +886-2-2392-9885 
E_mail: ccsung@ntu.edu.tw 
  

Dr. Chia-Chi Sung received his B. S. degree in the Department of Naval Architecture and Ocean 
Engineering, National Taiwan University in 1981 and received Ph. D. degree in the Department of 
Engineering Science and Mechanics, Pennsylvania State University, State College, USA in 1991. He is now 
the Professor in the Department of Engineering Science and Ocean Engineering, National Taiwan University 
since he finished his graduate program. He is also the Chief Executive Officer (CEO) of the Center for 
Weather Climate and Disaster Research (WCDR). The fields of transducer design, structural acoustics, 
structural dynamics analysis, active control of structural dynamics/acoustics, and analysis of acoustic 
materials are his recent research focus. He has authored or co-authored 55 peer-reviewed SCI journal paper 
publications and in his areas of expertise. He also got 6 patents in development of ultrasonic measurement 
devices. 

 
Jihn-Sung LAI, Ph.D.  
Division Chief, Disaster-Prevention Project Division, Center 
for Weather Climate and Disaster Research (WCDR); 
Adjunct Professor, Department of Bioenvironmental Systems 
Engineering; 
Research Fellow, Hydrotech Research Institute; 
National Taiwan University (NTU),  
Add: No 158, Chow Shan Rd, Taipei 10617, Taiwan. 
Tel: +886-2-3366-2617, Fax: +86-2-3366-5866 
E_mail: jslai525@ntu.edu.tw 
  

Dr. Jihn-Sung LAI earned his Ph.D. degree from Department of Civil and Environmental Engineering, 
University of California, Berkeley, USA in 1994. He is a research fellow of the Hydrotech Research Institute 
at NTU. He is also an adjunct professor in the Department of Bioenvironmental Systems Engineering and the 
division chief of Disaster-Prevention Project Division at the Center for Weather Climate and Disaster 
Research (WCDR) at NTU. He has research expertise in reservoir sedimentation and desiltation, sediment 
transport, river mechanics, hydraulic physical and numerical modeling, flood inundation simulation. He has 
authored or co-authored 57 peer-reviewed SCI journal paper publications and in his areas of expertise. He 
also got 18 patents in development of flow and sediment measurement devices. 

 



 

Presentation Title 

Sediment Concentration Measurement and Simulation in Reservoir for Desiltation Operation 

Abstract 
Sediment concentration measurement is important for reservoir sustainability operation. Ultrasonic 

spectroscopy is highly suitable for real-time measurement, in particular for dense particle systems. A novel 
measurement device developed by NTU, namely a portable ultrasonic device (PUD), is designed and 
manufactured for measuring solid suspension concentration and flow velocity simultaneously with respect to 
the propagation of ultrasound waves in a solid–liquid mixture at different temperatures. A series of 
experiments were conducted in the laboratory to obtain the ultrasonic attenuation of kaolin and reservoir 
sediment solutions within a wide range of concentrations (1000–300000 mg/L) at various temperatures 
(15–27◦C). Such developed facilities also implement in Tsengwen, Shihmen and Wushe reservoir. 
According to experimental tests by PUD, it was demonstrated that the accuracy for concentration in full scale 
is ±5%, and the accuracy for flow velocity is ±2%. Compared with sampled data, good agreements were also 
found by employing the PUD for sediment concentration and flow velocity measurements in turbidity 
currents during typhoon floods in a reservoir, which demonstrates that the PUD is operable and reliable on 
site.  

In addition, collocating measurement data at specific location and elevation for numerical simulation is 
desirable to realize detailed sediment movement in a reservoir. Then, simulated sediment movement is 
available for implement sediment releasing operation in advance. In planning and design of an outlet 
operation by releasing a turbid density current, it requires accurate prediction of outflow concentration for 
sluicing sediment through outlet structures. This study investigates outflow concentration and venting 
efficiency through reservoir outlets in a reservoir sluicing operation related to turbid density current. The 3D 
numerical model is employed to simulate a venting operation for a turbid density current in typhoon-induced 
flood events. A simple and efficient formula derived from theoretical analysis with experimental data is 
proposed for estimating outflow concentration and venting efficiency. By adopting the proposed formula to 
avoid time-consuming calculation using the 3D numerical model, the estimated outflow concentration and 
venting efficiency through reservoir outlets have shown good agreement with the measured and simulated 
results in typhoon flood events. This demonstrates that the formula provides an efficient approach for 
engineering practice in real-time reservoir venting operations. Besides, based on the flow pattern simulation, 
the potential deposition area and potential feasibility sediment desiltation location could be specified and 
located. 

 
 
 
 



 

 
TANAKA Shigenobu, Dr. Eng.  
Professor 
Water Resources Research Center 
Disaster Prevention Research Institute 
Kyoto University 
Add: Gokasho Uji, Kyoto, 6110011, Japan 
Tel: +81-774-38-4269 , Fax: +81-774-38-4269 
E_mail: tanaka.shigenobu.4m@kyoto-u.ac.jp 

 

 
He graduated Graduate School of Engineering, Department of Civil Engineering Tottori University in 

1981. He worked for the Ministry of Construction, Japanese government and Public Works Research 
Institute, from 1981 to 2013. He worked as the director of Toyohashi River Work Office during 1999-2003, 
and then as the director of Mie River and National Highway Work Office during 2003-2005. He moved to the 
Independent Administrative Agency Public Works Research Institute. He served in the preparation stage and 
the first development stage of International Centre for Water Hazard and Risk Management under the 
auspices of UNESCO. He has been his current position since August 2013.  
His specialties are hydrological frequency analysis, coastal engineering and flood risk management. He got 
Ph.D at Kyoto University in 2010. He has been a visiting professor of National Graduate Institute for Policy 
Studies since August 2013. He has become the managing director of Japan Society for Natural Disaster 
Science. 

Presentation Title 

Characteristics of Recent Rainfall in Japan 

Abstract 

Stationarity of hydrological time series is one of the biggest issues in designing infrastructures such as 
flood control facilities and reservoirs. 

Analysis of observed annual maximum 1-day precipitation (RX1day) over global land areas with 
sufficient data samples indicates a significant increase in extreme precipitation globaly(IPCC, AR5). 

It is also important to know current situation of hydrological condition including its tendency.  
This study investigates characteristics of recent extreme precipitation in Japan with not only AMS(Annual 

Maximum Series) but POT(Peaks Over Threshold(100mm)) of daily precipitation at 155 meteorological 
observatories. And a regional analysis in Pacific Western Japan is also conducted. Further AMeDAS rainfall 
is analyzed.  

Outcomes revealed that most rainfall stations show slight decrease trend in annual precipitation but slight 
increase in annual maximum daily precipitation. Average of all rainfall stations in Japan is in significantly 
increasing trend. Events exceeding 100mm/day is significantly increasing in 1901-2013 while 1940-2013 is in just 
slight increase. Even in 1940-2013, the largest 50th rainfall in Japan shows significant and steady increase. These 
results show the importance of POT analysis not only AMS data. The advantage of this method would be 
with not only observation data but GCM data. 



 

 
Tsang-Jung CHANG, Ph.D. 
Professor and Depat. Chair, Dept. of Bioenvironmental Syst. Engr.,  
Division Chief, Center for Weather and Climate Disaster Research, 
National Taiwan University 
Add: 1, Sec. 4, Roosevelt Rd., Taipei, 10617, Taiwan 
Tel: +886-2-23622977 , Fax: +886-2-23635854 
E_mail: tjchang@ntu.edu.tw 

 

Prof. Chang received his bachelor and master degrees in 1988 and 1990, respectively, at National Taiwan 
University (NTU), and Ph.D. degree in 1997 at Dept. of Civil and Environmental Engineering, University of 
Illinois at Urbana-Champaign, USA. After two-year post-doc training at Hydrotech Research Institute, NTU, 
he entered Dept. of Bioenvironmental Systems Engineering, NTU as an assistant professor in 1999, and 
became an associate professor and a professor in 2003 and 2007, respectively. From 2010 to 2012, he was the 
director of Ecological Engineering Research Center, NTU. He has been serving as the chair of Dept. of 
Bioenvironmental Systems Engineering, NTU since 2012. He is now a full professor with outstanding 
performance stipend at NTU. Prof. Chang’s specialties are computational hydraulics, bio-environmental fluid 
mechanics, computational wind engineering and wind energy, with particular emphasis on flood and 
inundation modelling, flood risk analysis etc. He is the executive committee member of IAHR-APD, and the 
vice chairman of ICID, Chinese Taipei Committee. He currently also serves as the associate editor of Journal 
of Energy Engineering, ASCE (SCI journal) and the associate editor-in-chief of Journal of Taiwan 
Agricultural Engineering, ASCE (EI journal). 

Presentation Title 

Flood Inundation Modelling and its Applications in Taiwan 

Abstract 

Taiwan is located in the typhoon track zone of west Pacific Ocean and Asia monsoon region with high 
temperatures and rich rainfall. In the past twenty years, the events of extreme precipitation are significantly 
increased due to global climate change and rapid urbanization. Flood inundation is serious in many urban 
cities and thus causes casualties and financial loss. As facing flood-related disasters, our aim is to reduce the 
damage by combining engineering and non-engineering approaches. For the engineering approaches, the 
regional drainage and storm sewer systems primarily in low-lying terrain and urban planning areas should be 
improved to fulfill a certain level of protection standards against the flood caused by extreme precipitation. 
For the non-engineering approaches, four major works including the improvement of urban inundation 
modelling accuracy, the enhancement of pluvial flooding warning systems, the development of new 
regulations for urban flood prevention and resilience city strategies are proposed and discussed.  
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He graduated Graduate School of Engineering, Department of Civil Engineering Kyoto University in 
1985. He worked for the Ministry of Construction, Japanese government, from 1985 to 1998 mainly at the 
Public Works Research Institute in the field of Hydraulics in Dam Engineering. He was a visiting research 
engineer in the Institute of Hydraulics, Hydrology and Glaciology, Swiss Federal Institute of Technology, 
Zurich, Switzerland in 1992. He was an Associate Professor at the Department of Civil Engineering Kyoto 
University from 1998 and now is his current position from 2009.  
His specialties are hydraulic engineering, dam engineering and civil engineering, with particular emphasis on 
sediment management in rivers and reservoirs, environmental hydraulics, dam operation, gate vibration, 
numerical modeling of reservoir density current and sedimentation. He is joining several national projects on 
the integrated sediment management for reservoir sustainability and improvement of river basin environment 
such as the Tenryu, Kurobe, Yodo and Yahagi Rivers. He is contributing to several international associations 
and conferences such as ICOLD, IAHR, ISRS and ISE. 
 

 
ESMAEILI Taymaz, M.Sc. Eng.  
Ph.D Student 
Water Resources Research Center 
Disaster Prevention Research Institute 
Kyoto University 
Add: Gokasho Uji, Kyoto, 6110011, Japan 
Tel: +81-774-38-4307 , Fax: +81-774-38-4036 
E_mail: taymaz.esmaeili@gmail.com or  
       esmaeili.taymaz.76s@st.kyoto-u.ac.jp  

     
 
He graduated from Department of Civil Engineering, Faculty of Engineering of Islamic Azad 

University-South Tehran Branch (IAU) in 2009. From 2010 He worked as an instructor in several universities 
beside of working with Iranian Construction Engineering Organization (IRCEO) in local construction works 
until 2012. From October 2012 he started his Ph.D. at Department of Urban Management, Graduate School of 
Engineering, Kyoto University with Prof. Tetsuya Sumi. His research interests are hydraulic engineering, 
ecohydraulics, river engineering and restoration, sediment transportation and management in rivers and 
reservoirs, watershed hydrology beside of application of advanced numerical models, measurement devices 
and artificial intelligence in the mentioned areas of interest. His current studies mainly focus on numerical 
modeling of flow and sediment field during the flushing operation in dam reservoirs to conduct a sustainable 
sediment management in the Kurobe River basin which is one of the pioneer projects in Japan. Also, he had 
contribution and publications in national and international conferences such as JSCE, ISRS, IAHR and 
IAHR-River Flow.  

 



 
 
 
Presentation Title 

Experimental and Numerical Study of Flushing Channel Formation in Shallow Reservoirs 

Abstract 

Sedimentation management is a crucial issue for reservoir sustainability. Sediment flushing is one of the 
proposed methods for preserving the effective storage capacity of dam reservoirs. In the Kurobe River, 
coordinated sediment flushing operation has been conducted in Dashidaira and Unazuki reservoirs almost 
annually from 2001. In flushing with water level drawdown, the incoming flood erodes a flushing channel in 
the deposited sediment. Flow pattern as well as flushing channel formation procedure in shallow reservoirs is 
complex phenomenon due to the dynamic interaction between flow field and bed changes. In order to predict 
the characteristics of flushing channel (i.e. size, shape and location) and then enhance the flushing efficiency, 
combination of reservoir geometry, flushing discharge and sediment grain size distribution is important. 

In this study, the flow field and flushing channel formation process were investigated in various shallow 
reservoir geometries using physical experiments and numerical simulation. A fully three-dimensional 
numerical model SSIIM which employs the Finite Volume Approach (FVM) was utilized to reproduce the 3D 
flow field. Various shallow reservoir geometries with fixed and deformed equilibrium bed were considered. 
The measurements by Large-Scale Particle Image Velocimetry techniques (LSPIV) and Ultrasonic Doppler 
Velocity Profiler (UVP) over the flow depth were used for model validation.  

Outcomes revealed reasonable agreement between the simulated and measured flow velocity field even 
when the asymmetric flow pattern exists in the reservoir. The results would be useful to understand the 
influence of geometry on flow pattern and flushing process to conduct more efficient sediment management 
strategies. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


