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I am very pleased to welcome you all to Busan, South Korea with the 3rd 
International Rip Current Symposium commemorating the 1st Asian Water Safety 
Conference. Having served as President of Lifesaving Society Korea, I had privilege 
of getting to know and working closely with many leaders and scholars working for 
drowning prevention and water safety. Deeply impressed by their outstanding works 
and dedication to improving our world, I came to believe that it is our passion and 
hard efforts that have made the today’s world a safer place than that of yesterday. 

Rip current is one of main causes of the drowning and accident among beach goers 
and this is why many countries and scholars are conducting researches and studies 
to prevent such tragedies. Lifesaving Society Korea is now thriving water safety 
with education, training and research with collaboration Korean government. And 
through the 3rd International Rip Current Symposium and the 1st Asian Water Safety 
Conference, all lifesavers affi liated with Lifesaving Society Korea will more actively 
work for the drowning prevention.

Lifesaving Society Korea has worked with Korean Coast Guard and other 
government authorities for last 6 years to create safer water recreational environment 
by conducting beach safety audit, public education, and recruiting lifesavers. This 
effort will continue with the support of leaders and scholars who come for the 
symposium.  I once again appreciate you taking the time to come all the way to 
Korea. I am glad that you are visiting Korea at a perfect time of the year. Summer 
is surely the best season to travel to Korea among four seasons.During your stay in 
Korea, I hope that our foreign guests can fully enjoy all the charms Korea’s summer 
provides: beautiful weather, blue sky, wonderful beaches as well as warm hospitality 
of Korean people.  Thank you.

NamSoon Yoon
Lifesaving Society Korea Representative

The Local Organizing Committee of the IRCS2014 welcome you to the 3rd 
International Rip Current Symposium in Busan, South Korea.  We welcome all 
speakers and participants to share knowledge, information and skills to save lives 
around the world. 

The 3rd International Rip Current Symposium brings together leading international 
researchers and experts to share knowledge of rip currents to enhance worldwide 
understanding of this natural hazard. 

The symposium will integrate the development of related science and public 
education strategies to reduce the risk of rip-related drowning. Also there are 
opportunities to visit unique coastal beaches in Busan, including a positive social 
program to provide informal networking opportunities

Busan, offi cially Busan Metropolitan City, is South Korea’s second largest metropolis 
after Seoul. Busan was the host city of the 2002 Asian Games and APEC 2005 Korea. 
It was also one of the host cities for the 2002 FIFA World Cup, and is a center for 
international conventions in Korea. 

We wish you have informative and interesting conference and memorable stay in 
Busan Korea. 

Dong-Young Lee
IRCS 2014 LOC Chair

Lifesaving Society KoreaLocal IRCS Organizing Committee 

Welcome MessageWelcome Message
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Members of the 
IRCS Organizing Committee

Haeundae boasts an ideal wide, sandy 
beach and shallow waters with gentle 
ripples. At the mention of ‘Busan’, 
‘Haeundae’ is the fi rst to spring to mind, 
and it surely is the city’s representative 
spot. In particular, with the buildings and 
upscale hotels along the shoreline, the 
beach is well-known for its modern feel. 
(www.bto.or.kr)

Busan, offi cially Busan Metropolitan City, is South Korea’s second largest metropolis 
after Seoul, with a population of approximately 3.6 million.
 
The Metropolitan area (includes adjacent cities of Gimhae and Yangsan) population 
is 4,573,533 as of December 2012. It has Korea’s largest beach and longest river. 

It is the largest port city in South Korea and the world’s fi fth busiest seaport by cargo 
tonnage.

The city is located on the Southeasternmost tip of the Korean peninsula. The most 
densely built up areas of the city are situated in a number of narrow valleys between the 
Nakdong River and Suyeong River, with mountains separating some of the districts

* More information about Busan, please visit http://etour.busan.go.kr

   BUSAN, The Beach City

   HAEUNDAE BEACH
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■ Chair
* Dong-Young Lee (Ocean University of China)

■ Academic Committee 
* Sung Bum Yoon (Hanyang University)
* Jung Lyul Lee (Sungkyunkwan University)
* Inchul Kim (Dongseo University)
* Dongsoo Hur (Gyeongsang National University)
* Chul Won Lee (Yonsei University)
* Eui Kyung Kim (Gyeongsang National University)
* Stephen P. Leatherman (Laboratory for Coastal Research Florida International University)
* John R. Fletemeyer (Florida International University)
* Amit Lotan (Nidaria Technology, Israel)

■ Local Organizing Committee 
* Jooyong Lee (Sungkyunkwan University)
* DaeYoung Kang (Lifesaving Society Korea)
* Chang-ill Yoo (Pukyong National University)
* Gyumin Lee (Sungkyunkwan University)
* Woo-Dong Lee (Gyeongsang National University)
* Shin-Young Kang (Korea Maritime and Ocean University)
* Myoung Ok Choi (Lifesavers)
* TeaKeun Kim (Lifesaving Society Korea)
* Se Jo Oh (Ajou University)
* Yong-Ok Lee (Lifesaving Society Korea)
* Eun Jung Kang (Soon Chun Hyang University Hospital)
* Jung Ho Roh  (Soon Chun Hyang University Hospital)

■ Conference Ambassador
* Rear Admiral Purushottam Dutt Sharma  (Rashtriya Lifesaving Society India)

Members of the IRCS Organizing Committee Information 
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   Currency and Basic Price of the commodities

● Average price list of basic commodities

* More information is available at asiaenglish.visitkorea.or.kr

●  Won (sign : ￦, KRW). $1.00 is equal to ￦1,029 (3 May, 2014)
   
     * Buses and vending machines may only accept 1,000 won bills and 100 coins. 

   Instructions for Conference Presenters

500 won
(oback won)

100 won
(back won)

50 won
(osip won)

10 won
(sip won)

50,000 won
(oman won)

10,000 won
(man won)

5,000 won
(ocheon won)

1,000 won
(cheon won)

● The poster sessions are held in the 22F Private Hall 

● Poster Session #1 : (Day 2, June 23rd, 09:00 ~ 18:00) 

● Poster Session #2 : (Day 3, June 24th, 09:00 ~ 17:00) 

● Posters should be produced on A0 size(841 x 1189 mm) portrait format.

● The poster sessions are held in a large dedicated space (22F Private Hall) and 
    the sessions will be open all day on the offi cial schedule. 

● Please place your poster on the assigned number. You can check your own 
    poster number and the board will be numbered for you. 

● We will provide pushpins or thumbtacks to mount your poster.

● You must stay beside your poster during the coffee break. 

● Each presentation is allocated 20 minutes duration followed by 5 minutes 
    question time.

● Power point presentations are to be used (Windows 7 / Microsoft Offi ce 2010).

● Check your presentation beforehand to make sure any videos and animations 
    work. (During Coffee break). 

● There will be someone present in every session room throughout the day to 
    assist you with this process. 

● If you revised contents after sending us, you have to upload your new 
    materials before the start of the session on the day.

Oral presentations

Poster presentations

0.5L water 
\750

Americano 
\3,900 ~

Mcdonald’s Big Mac set 
\5,300

Bus 
\1,050

Taxi 
\3,000

Subway
\1,050

Information Information 
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   Meals and Banquet dinner Menu

Sunday 22 June   19:00~21:00, 6F Emerald Hall

Icebreaker will open after dinner, from 7 
pm at the outdoor terrace on 6 floor.
A cocktail and finger foods will be offered 
on arrival. You can make new relationship 
with other experts and delegators before 
opening the official schedule.

Tuesday 24 June   15:30~17:00, Outdoor

The Symposium will be held at Haeundae Grand Hotel, which is a minute away from 
Haeundae Beach where millions of beach goers visit every year.
Please bring warm, weather proof clothing, the weather in Busan in June is hot and 
sunny but can change to windy around coastal locations. Field Trip course is as below.

1. The field trip course includes walking alongside Haeundae beach.   
2. Especially you will be given a chance to visit Rip Current Forecasting System 
    Center on the way of course.
3. Finally, visit Nurimaru APEC House which was held APEC 2005 Korea.

The above Trip Course maybe subject to change.  Nurim

   Icebreaker 

   Field Trip 

■ Lunch 1 (Day 2, June 23rd)

- time : 12:45 pm ~ 14:00 pm
- place : 6F Emerald Hall
- menu : Bulgogi with rice (refer to below)

■ Banquet (Day 2, June 23rd)

- time : 18:30 pm ~ 21:30 pm
- place : 6F Emerald Hall
- menu : Buffet

■ Lunch 2 (Day 3, June 24th)

- time : 12:40pm ~ 13:30pm
- place : 6F Emerald Hall
- menu : Bibimbap 

Bibimbap

Mixed vegetables, egg, 
chili pepeer paste, sesame oil

Bulgogi with rice

Sliced and seasoned beef with 
Korean traditional soy source

Rip Current forecasting system Center Nurimaru APEC House 

Information Information 
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   1F Lobby : Registration Desk    6F : Ice Breaker

   22F : Sky Hall, Private Hall

Map of Venue Map of Venue 
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   Program Overview

Dr. Dong-Young Lee is a coastal oceanographer and engineer, presently interested 
in wave and sediment dynamics at surf and swash-zone. He studied physical 
oceanography at Seoul National University and served for ROK Air Force as 
a weather officer. After getting Ph.D in coastal engineering from University of 
Florida and working for Coastal and Oceanographic Engineering Laboratory, UF, he 
returned back to Korea to work for Korea Ocean Research and Development Institute 
(KORDI), former KIOST starting from 1985 until 2010. He served as Head of Marine 
Environmental Engineering/ Coastal Disaster Prevention Research Laboratory, 
Director of Ocean Instrument, Data Management and Service Center in KORDI, 
NEARGOOS Chairman, Director of China-Korea Joint Ocean Research Centre, Vice 
Chair of Global Ocean Observing System (GOOS) Scientific Steering Committee.  
He is now working as a foreign distinguished professor at Ocean University of China 
and also as an adjunct professor at Hohai University in China. 

Dr. Dong-Young Lee

Keynote Speakers & Ambassador

Symposium ProgramSymposium Program
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Dr. Stephen P. Leatherman is Professor and Director of the Laboratory for Coastal 
Research at Florida International University in Miami. He has published hundreds of 
journal articles and authored/edited 16 books on coastal science. In 2003 he authored 
a Yale University Press book on beach safety with emphasis on rip currents.

More recently, Dr. Leatherman was the principal editor of the CRC Press 2011 book 
“Rip Currents: Beach Safety, Physical Oceanography and Wave Modeling” and 
author of the National Geographic “Field Guide to the Water’s Edge,” which was 
published earlier this year.

In 2011, he produced a video “Beach Rips: Dangerous Currents” that is available at 
his web site www.ripcurrents.com and You tube. His preferred name by the media is 
“Dr. Beach” where in he releases each year the highly-acclaimed list of America’s 
Top 10 Beaches based on 50 criteria (www.DrBeach.org).

Dr. Stephen P. Leatherman

The International Rip Current Symposium Program evolved from the Sea Symposium 
Program beginning in 1982  with the support of the Florida Sea Grant Foundation, 
Dr. Bob Dean and the Florida Beach Patrol Chiefs Association. The objective of this 
program and the International Rip Current Symposium Program is and will continue 
to be to eliminate disconnect between research and public education.

For 16 years, Dr. Fletemeyer served on the  board of the International Swimming Hall 
of Fame and was elected as the Vice Chairman and Chairman of ISHOF. He served 
as the chairman of the National Aquatics Coaltion and Eduction Chairman for the 
U.S.L.A.  He is the recipient of the Paragon Award and has held over 50 government 
contracts.  While under  contract with the U.S. Border Patrol, he studied over 500 
fatal drowning events occurring on the Rio Grande and All American Canal.  The 
well known TV news program 60 Minutes featured Dr. Fletemeyer and his ground 
breaking study.

Currently Dr. Fletemeeyr is conducting rip current research using unmanned drones 
and “drowning machine” research at several of the 60,000 low head dams located in 
North America.

Dr. Fletemeyer began his 40 year Career as a Supervisor of the Fort Lauderdale 
Beach Patrol and as the Chief of the Palm Beach beach patrol.  While serving in 
this capacity, he became known as Dr. Lifeguard. Later in his career, he became a 
Research Associate at the Nova University Ocean Sciences Center.  Currently, he 
holds the title of Research Professor at Florida International University’s Laboratory 
for Costal research and serves as the executive director of the Aquatic Law and 
Safety Institute.  In 2013, he became the Cultural Ambassador to West Australia and 
represents the economic and cultural interests of native aborigine populations living 
in the coastal areas of this territory. 

Dr. Fletemeyer has served as a consultant for the Clear Cause Foundation, America 
Red Cross, the CDC, the National Marine Fisheries Serice, the U.S. Border Patrol, 
the U.S. Marine Corps, the Army Corps of Engineers, and the U.S. Air Force.

Dr. John R. Fletemeyer

Keynote Speakers & Ambassador Keynote Speakers & Ambassador

Symposium Program
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Dr. Lotan, is a world expert in the research of the cellular mechanism of Jellyfish 
sting. Dr. Lotan MA research topic was focus on “Splicing and RNA processing” and 
was conducted in the department of Molecular genetics of the Hebrew University 
of Jerusalem and Organic Chemistry Dep. at the Weizmann Institute. His research 
paved the way to the understanding the Jellyfi sh stinging mechanism and published 
in Nature magazine.

Dr. Lotan established a second Biotechnology company (Nanocyte) in the field 
of drug delivery and was the first to provide biological micro injection system as 
medical devices.

Since 2010 Dr. Lotan is teaching academic courses on “Jellyfish Nano injection 
system” in the Israeli Interuniversity Institute for Marine Sciences.

Dr. Amit Lotan

Bruno Castelle received his Ph.D. from Bordeaux University, France, in 2004. He 
then served as a Senior Research Assistant during 2 years at Griffith University 
(Australia) and returned to Bordeaux University in 2007. Here he now holds the 
position of CNRS Research Scientist in nearshore processes.
His work on rip currents includes rip channel morphodynamics, mean rip current 
circulation and non-stationary behaviour as well as the ability of rips to expel fl oating 
material (e.g. swimmers) towards the inner shelf. He focuses on open beach rips 
and topographic rips and, more recently, flash rips using physical and numerical 
modelling as well as Eulerian and Lagrangian fi eld data. 

Dr. Bruno Castelle

Keynote Speakers & Ambassador Keynote Speakers & Ambassador

Symposium ProgramSymposium Program

1918



After his early education at the Prince of Wales Military College, Dehra Dun, Uttar 
Pradesh and training at the National Defence Academy, Khadakwasla, Pune, Rear 
Admiral PD Sharma, AVSM, NM IN Retd. was commissioned in 1960 and joined the 
Fleet Air Arm of the Indian Navy the same year. After serving for 35 years, he took 
premature retirement, shifted residence from NOIDA, near Delhi to Pune in July 97 
and founded the Rashtriya Life Saving Society (India) [RLSS (I)] in August 1998 to 
promote awareness in lifesaving, first aid and road safety. Concerned with general 
lack of safety consciousness and in the light of 130,000 deaths due to drowning and 
a similar number of lives lost on Indian roads, and general category accidents in 
domestic/industrial environment, he lectures and conducts training workshops and 
seminars in “Safer Living”, “Community Education in First Aid & Lifesaving” and 
“Safety in Industrial or Institutional Environment.” 

Admiral Sharma states that globally over a million lives are lost to accidents on land 
and in water, mostly of the young, who constitute the workforce in any country. 
They are vulnerable as they are forever on the move to meet deadlines and meet 
set targets. As per WHO fi gures 96% of drowning deaths occur in middle and low 
income countries and most of these countries are in the Asia Pacifi c Region. There is 
therefore a need to understand the problem and then address it collectively to mitigate 
its ill-effects. This is what Admiral Sharma, as President ILSF Asia Pacifi c Region 
has been attending to since taking over the responsibility.

He informs us that the vulnerability of an adult to drowning mostly depends on his 
compulsion to be on water for a variety of reasons, over estimating his capability and 
frequent use of alcohol and lack of safety consciousness.

As regards drowning amongst children below five years, it is due to lack of 
supervision and preoccupation of adults around them.  As a child grows up to 18 years 
of age he/she is discovering, examining and experiencing new environments leading 
to exposure to danger without adequate advice or training to be careful. The attitude 
of the youth to consider themselves invincible in the absence of better counsel and 
training make them even more vulnerable to accidents on land and in water.

R.Adm Purushottam Sharma

Dr. Daniel T. Cox, completed his graduate degrees at the Center for Applied Coastal 
Research from University of Delaware, USA, and now a professor in the School 
of Civil and Construction Engineering at Oregon State University. Over the last 
20 years, Dr. Daniel T. Cox has co-authored 65+ journal papers on a nearshore 
science and coastal engineering topics, including depth-limited wave breaking, wave 
boundary layer processes, and sediment transport in the surf zone.  Recent research 
work includes wave-ecosystem interaction, wave loads on coastal infrastructure, and 
mitigation of coastal disasters including tsunamis and hurricanes.

Dr. Daniel T. Cox

Keynote Speakers & Ambassador Keynote Speakers & Ambassador

Symposium Program Symposium Program
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   Day 1 : 22nd June (Sun)

09:00~15:00

15:00~15:30

Registration
1F Lobby Desk
(15:00~18:00)

15:30~16:00

16:00~16:30

16:30~17:00

17:00~17:30

17:30~18:00

18:00~18:30

18:30~19:00

19:00~19:30

Icebreaker
6F Emerald Hall

(19:00~21:00)

19:30~20:00

20:00~20:30

20:30~21:00

   Day 2 : 23rd June (Mon) : Morning

09:00~09:30 Opening Ceremony
22F Sky Hall

09:30~10:00

Keynote Speech #1
22F Sky Hall

Dong-Young Lee
Stephen P. Leatherman

10:00~10:30

10:30~11:00

11:00~11:30 Coffee Break #1 : 30min

11:30~12:00

12:00~12:30

12:30~13:00

13:00~13:30

13:30~14:00

Lunch
6F Emerald Hall

(12:45~14:00)

Session #2
Safety for beach 

tourism
22F Private Hall

11:30~12:45

Sebastian J. Pitman
Development of a new image-based 
method of automated rip detection

Hyuckmin Kweon
Row-spacing effect of two porous 
horizontal plates on rip current 

control by utilizing 
3-D Full nonlinear modeling

Bumshick Shin
Rip current monitoring using video 

analysis

Session #1
Physical rip 

current science
22F Sky Hall
11:30~12:45

Eunbit Jo 
Effect Analysis of Beach Safety Level 

on Contingent Beach Value

Jung Lyul Lee
Risk management for safe beach 

tourism

Min Jeong Kim
Issue of tour commercialization for 

Haeundae Rip currents

Symposium Program Symposium Program
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   Day 2 : 23rd June (Mon) : Afternoon

14:00~14:30

14:30~15:00

15:00~15:30

15:30~16:00

16:00~16:30

Coffee Break #2 : 30min

16:30~17:00

17:00~17:30

17:30~18:00

18:00~18:30

18:30~21:30
Banquet

6F Emerald Hall
(18:30~21:30)

Session #6
Beach hazard 
management

22F Private Hall
16:10~17:50

Session #5
Physical rip 

current science

22F Sky Hall
16:10~17:50 Inho Kim

Mechanism of rip current generation 
due to the topographic change at 

Gyeongpo Beach

Jeseon Yoo
Laboratory experiments of tidal effect 

on beach processes

Choong-Hun Shin
A Study of Rip Current Induced by 

Superposition of a Rip Channel and a 
Nodal Line of Honeycomb Wave-crest 

Pattern

Toshinori Ishikawa
Characteristics of rip current 

drowning on the shores of Japan

Sung Bum Yoon
Origins of the Swell Waves Inducing 
Rip Currents at Haeundae Beach, 

Korea

John R. Fletemeyer
Reliability of Turbidity and Debris 

Moving Seaward to Spot Rip Currents 
from Shore on Florida Beaches and 
the Need for a Better Warning and 

Public Education Program 

Kyuhan Kim
Field investigation for the wave 

induced currents and undertow in the 
East coast of Korea

Thi Lan Huong Vu 
Field observation of shoreline 
and beach profile change in 

Shichirimihama beach, Japan

Session #4
Human 

behavioral 
science & Rip 
current public 

education 
strategies

22F Private Hall
14:00~15:40

Session #3
Physical rip 

current science
22F Sky Hall
14:00~15:40 Sungwon Shin

Numerical Simulation of 
Hydrodynamics in the Surf Zone over 

a Moveable Bed

Saluckjit Sakunrak
Situations and prevention of child 

drowning in Surin province by 
teaching survival swimming program 

and using mobile pool in school

Sungwon Shin
Control mechanism of rip current 
using scene-friendly structures at 
Haeundae Beach in Busan, South 

Korea

Janya Malingam
How can adults help in child 

drowning?

Guo-xiang Wu 
Evaluation of performances of 

different approaches of rip current 
simulation models using field 

observation data  

Rear Admiral P D Sharma
Asia Pacific Drowning Prevention 

Strategy

Junsoek Park
The study of rip current generation at 

Daecheon beach

Prayoon Pidjayoung 
Arising the immune protection of 
child drowning in Chumpolburi 

district, Surin Province

   Day 3 : 24th June (Tue) : Morning

09:00~09:30

09:30~10:00

10:00~10:30

Keynote Speech #2
22F Sky Hall

Bruno Castelle
John R. Fletemeyer

Daniel T. Cox

10:30~11:00 Coffee Break #3 : 30min

11:00~11:30

11:30~12:00

12:00~12:30

12:30~13:00

13:00~13:30

Lunch
6F Emerald Hall

(12:40~13:30)

Session #8
Multidisciplinary 

research
22F Private Hall

11:25~12:40

DaeYoung, Kang
Developing Drowning Management 

Index(DMI) from the Absoulute Number 
of Drowning and Probability of Exposure 

in Drowning Environment in Public

Anthony Bradstreet
A multidisciplinary research project 

to reduce rip current drowning

Charles H Paxton
Ocean drowning reports and 

associated social patterns and 
weather and ocean conditions

Won-Chul Cho
Control technologies in reducing 

rip currents around the open inlet 
between two submerged breakwaters

Session #7
Multidisciplinary 

research
22F Sky Hall
11:00~12:40 Hak-soo Lim

Variability of residual current and 
wave in Haeundae using long-term 

observed AWAC data

Chang-ill Yoo
A study of the relationship between 
beach profile change and coastal 
vegetation at Jinudo in Nakdong

Agnes Widayati
A Review of coastal hazard 

management performances lesson 
learned

Hyung-seok Lee
Analysis of seasonal drift sand 

transport resulting from extension of 
breakwater

Session #8
Beach hazard 
management

22F Private Hall
11:00~11:25

Symposium Program Symposium Program
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   Day 3 : 24th June (Tue) : Afternoon

13:30~14:00

14:00~15:00

15:00~15:30

15:30~16:00

16:00~16:30

16:30~17:00

Keynote Speech #3
22F Sky Hall

Amit Lotan

 Junwoo Choi
Rip Current Warning System based on Real-Time Observations 

for Haeundae Beach, Korea

Closing Ceremony
22F Sky Hall

Field Trip
(15:30~17:00)

Session #9
Water-Safety 

Session
22F Sky Hall
(14:00~15:00)

Gary Mccoy
Further developments of the surf safety index

24th June (Tue) 13:30~14:00 /  22F Sky Hall

24th June (Tue) 09:00~10:30 / 22F Sky Hall

Operations model for Jellyfi sh sting protection along Asian beaches
Amit Lotan*

*Nidaria Technology, Israel

Different rip types, different safety messages:evidence from the physics
Bruno Castelle*   

*Université Bordeaux France

Rip Current Drownings Among American Students Participating in 
College Overseas Programs
John R. Fletemeyer*   

*Florida International University

The Role of Wave Breaking and Boundary Layer Processes
 in Surf Zone Sediment Transport
Daniel Cox*

*Oregon State University

23rd June (Mon) 09:30~11:00 / 22F Sky Hall

Toward Accurate Prediction of the Rip Current
Dong-Young Lee*

*Ocean University of China

Science and Threat Communication
Stephen P. Leatherman*

*Laboratory for Coastal Research Florida International University

Symposium Program
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Contact: dylee@kiost.ac

Various coastal processes induced by incident waves can cause coastal hazards that pose 
serious threats to the safety of human life.  One example of such hazards along the coast 
of Korea is the rip current at Haeundae Beach during summer season. The development of 
predictive method of the occurrence of rip current became public concern throughout Korea 
these days. A prediction system to give early warning to the public as well as to the agency 
in charge of the coastal safety need to be developed using modern science and technology. 
The rip current predictive system consists of three major components: prediction of the swell 
wave, bottom topography and wave induced current. To combine all these three components 
to provide accurate prediction of the rip current is a challenge.  State of art of each 
component will be over-viewed. The long-term hindcast of waves along the coast of Korea 
is evaluated with available observation data and improvement of further prediction of swell 
for the coastal waters of Korea will be discussed. The modern technology of operational 
monitoring and prediction of bottom morphology for the swash-zone and well as surf-zone 
that can be utilized for the rip current prediction are reviewed together with different methods 
of rip current simulation, and proper methods for operational forecast and service will be 
suggested. Development of the rip current prediction system by means of integrating all these 
components for the coastal waters of Korea will be discussed at the symposium. 

Toward Accurate Prediction of the Rip Current

Dong-Young Lee* 
*Ocean University of China

ID: KS#01

Contact: leatherm@fi u.edu

Rip currents are the greatest threat at surf beaches worldwide, yet these largely invisible 
killers are little understood or recognized by the general public.  A series of international 
symposia have been organized to provide a forum for the world’s foremost rip current 
scientists and drowning prevention practitioners as well as provide the most up-to-date 
information about these dangerous currents to the media and public. The 1st International 
Rip Current Symposium was convened in Miami, Florida in 2010.  More than 100 coastal 
scientists, engineers, forecast meteorologists, lifeguard chiefs, and other beach safety 
practitioners from ten countries participated in this conference.  This symposium focused 
on identifying the major advancements in rip research and communicating the threat to the 
public through various outreach programs.  Emanating from this seminal symposium was the 
fi rst book on this subject “Rip Currents:  Beach Safety, Physical Oceanography and Wave 
Modeling” that was published by CRC Press International in 2011. The 2nd International 
Rip Current Symposium was hosted by Surf Life Saving Australia (SLSA) and held in 
Sydney, Australia in 2012.  The program featured a blend of lifesaving organizations and 
academic institutions with 14 countries represented.  Session themes included physical 
science, human behavioral science, beach hazard management, and public education.  As 
part of this symposium, a rip current at a local beach was infused with purple dye that clearly 
delineated the path of this concentrated seaward fl ow through a break in the sand bar. There 
has long been a recognition that rip currents can be formed in several ways with terminology 
such as “low energy” and “high energy” as well as “fi xed” and “permanent” being used to 
describe these different rip types.  While valuable scientifi cally, beachgoers do not related 
to or understand this vocabulary.  More recently, this author has suggested using descriptive 
terminology to promote better public understanding; five rip types have been described:  
bar-gap rips, cusped-shore rips, structurally-controlled rips, fl ash rips, and mega-rips.  The 
characteristics of each rip type and strategies to escape them have also been defi ned.  It is an 
exciting time to be working in a coastal science that is rapidly developing and evolving with 
such importance to public safety at the world’s foremost recreational areas—surf beaches. 

Science and Threat Communication

Stephen P. Leatherman*
*Laboratory for Coastal Research Florida International University

ID: KS#02
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Rip currents, the leading deadly hazard to recreational beach users (Scott et al., 2011; 
Brander et al., 2013), are intense wave-driven seaward flowing jets of water that originate 
within the surf zone and sometimes well beyond the breakers (Dalrymple et al. 2011). 
Previous works suggested that rip currents act as a persistent conduit for transporting floating 
material (e.g. swimmers) towards the inner shelf (Shepard, 1941). Based on this traditional 
view, the escape strategy safety message was swimming parallel. Over the last 5 years, 
field observations (MacMahan et al., 2010), numerical modelling (Reniers et al., 2009) and 
laboratory (Castelle et al., 2010) experiments have shown a dominant rip-current recirculation 
within the surf zone. This suggests floating as an alternative escape strategy to swimming 
parallel. Yet, a recent evaluation of swimmer-based rip current strategies (MacCarroll et al., 
2014) shows that a single escape strategy safety message is inappropriate on a beach where 
topographic rips  and open beach rips co-exist. Not all the rips are obviously the same and, as 
a result, a number of different rip type classification schemes have been developed. Here, we 
discriminate rip types based on their primary driving mechanism: (1) beach bar/channel rips 
are driven by alongshore differential broken wave energy dissipation due to the alongshore 
variability in depth of the sandbar (Bruneau et al., 2011); (2) topographic rips are driven 
by the deflection of the longshore current against a structure such as a groin or a headland 
(Castelle & Coco, 2013) or by alongshore variability in wave height due to wave shadowing 
(Castelle & Coco, 2012); (3) flash rips, which are episodic and tend to migrate alongshore, 
are driven breaking wave vortices that cascade up through the scales (Feddersen, 2014); (4) 
megarips occurring at one or both ends of an embayment or in its centre during high waves 
are associated with the development of cellular circulation (Short & Masselink, 1999); (5) 
offshore bathymetry controlled rips are driven by the alongshore variability in breaking 
wave height enforced by wave refraction over an offshore bathymetric anomaly (Long & 
Ozkan-Haller, 2004) and (6) swash rips are concentrated backwash streams in the centre of 
beach cusps driven by uprush diverging at the cusp horns (Masselink & Pattiaratchi, 1998). 
In this presentation, we will see that, because the different rip types have different driving 
mechanisms, they have different behaviours and contrasting abilities to expel swimmers 
offshore. Combining numerical modelling and field and laboratory data on a wide range of 
beaches comprising different rip types, the efficiency of the different escape strategy safety 
messages will be discussed based on our current knowledge on the rip-current Lagrangian 
flow field behaviour. 

Different rip types, different safety messages: 
evidence from the physics

Bruno Castelle*
*Université Bordeaux France
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The major objective of the International Rip Current symposium program is to bridge the 
disconnect between research and public education.  This paper attempts to help accomplish 
this objective by demonstrating how focused research can used to make beaches safer 
for American college students enrolled in overseas programs.  An aircraft drone was 
successfully used in this research and may prove to be a useful in future investigations. On 
surf beaches and from a public safety perspective, rip currents are by far the most serious 
threat to human life. Despite several education initiatives including the NOAA advisory and 
warning program, members of the public continue to confuse rip currents with rip tides and 
undertows.  In addition, the majority of bathers continue to believe that it is easy to spot 
a rip current while standing on the beach. There is no evidence that programs designed to 
educate the public about rip currents and about rip  warnings are working.  A 20-year study 
by Fletemeyer conducted on Panama City Beach in the Florida panhandle found only a slight 
increase among bathers in their knowledge about rip current safety and their understanding 
about the meaning of the flag warning system. This paper focuses on American college 
students participating in overseas programs located on the Pacific coast of Costa Rica and 
Phuket, Thailand where several students have recently drowned in rip currents.  Several 
beaches located in these two areas were investigated to determine the physical characteristics 
responsible for making them dangerous and prone to having strong rip currents.  In addition, 
human factors are considered in these studies. This paper concludes with recommendations 
that will help prevent future rip current drowning events among college students participating 
in programs primarily located in developing countries.

Rip Current Drownings Among American Students 
Participating in College Overseas Programs

John R. Fletemeyer*
*Florida International University
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Sand bars are the most prominent features of the cross-shore beach profile with their 
movement representing a significant fraction of the profile variability. Sand bars alter 
wave transformation, affect nearshore circulation patterns and act as natural wave energy 
dissipaters.  The variability of sand bar position/height is often related to beach erosion 
recovery cycles and influence the formation of rip currents.  During high energy events, 
the sand bar often moves seaward. Seaward migration processes are fairly rapid and are 
thought to be driven by undertow. In contrast, shoreward sand bar migration during calmer 
conditions is relatively slow and thought to be driven by wave-induced  processes including 
wave acceleration skewness/asymmetry, boundary layer streaming and/or pressure-gradient-
driven processes. It is imperative that coastal managers are equipped with accurate predictive 
models for coastal evolution with the threat of sea-level rise and increased intensity/
frequency of storms. However, the ability of existing coastal morphodynamics models to 
predict catastrophic erosion during severe storms remains limited. This is mainly attributed 
to the fact that most existing coastal morphodynamics models do not explicitly incorporate 
the effects of surface-generated turbulence on bottom sediment transport in shallow water 
and is supported by other field evidence.  For example, observations show that turbulence 
injected into the water column by plunging breakers plays a significant role in suspending 
sediment, including the evolution of the surface roller into 3D oblique descending eddies 
that penetrate through the water column and are capable of reaching the bed. This paper will 
address several key science issues and knowledge gaps with the overall goal of establishing 
a framework for understanding the detailed sediment transport processes over a sand bar 
under breaking and near-breaking waves with adverse pressure gradients.  Some of these key 
science issues include What is the dominant mode of sediment transport over a sand bar, bed 
load or suspended load?   Does transport mode dominance vary significantly due erosive or 
accretive wave conditions? Does the strength of the undertow influence the transport modes? 
How do wave-breaking turbulent coherent structures that reach the bed influence sediment 
pick-up?  How do we quantify the intermittency and sediment pickup under breaking 
waves? What is the role of strong adverse pressure gradient and injection of breaking wave 
turbulence onto the bed in determining wave-averaged net cross-shore transport rate across a 
sand bar? Is a bottom-stress-based approach sufficient to model sediment transport rate and 
pick-up under steep near-breaking and breaking waves? Or, can a new parameterization be 
added to represent the turbulence injected through depth-limited wave breaking?

The Role of Wave Breaking and Boundary Layer Processes 
in Surf Zone Sediment Transport

Daniel Cox*
*Oregon State University
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Jellyfish kill more people than sharks and killer whales. Jellyfish swarms worldwide exposed 
millions of local residents and tourists to sting symptoms ranging from annoying and slightly 
painful rashes to severe systemic afflictions and occasionally death. Jellyfish tentacles are 
equipped with a sophisticated microinjection system and when activated, inject toxins into 
skin under pressure of 150 Atmosphere and acceleration force of more than 40,000xg. 
Protective measures like Jellyfish nets, stinging suite, protective lotion, educational program 
and flags at the beach are being used to reduce risk. Demonstrated below is a two stage 
model of selection and implementation for protecting measures against jellyfish stings. 

Operations model for Jellyfish sting protection along Asian 
beaches

Amit Lotan*
*Nidaria Technology, Israel
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Stage 1: Collecting data on Jellyfish sting along specific coast

Stage 2: Operative steps to prevent/reduce Jellyfish sting at specific location

Population under risk
Preventative Measures

Education Jellyfish net Protective 
lotion Stinger suite Flags 

Non life risk 
sting

Local (villagers) + - - - -

Local beachgoers + + +
International tourism + +

Life risk sting

Local (villagers) +

Local beachgoers + + + + +
International tourism + + + +
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Row-Spacing Effect of Two Porous Horizontal Plates on 
Rip Current Control by Utilizing 3-D Full Nonlinear Modeling
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Development of a new image-based method of 
automated rip detection
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Rip Current Monitoring Using Video Analysis
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*Kwandong University
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Rip current dominantly flows to seaward when the hydraulic gradient occurs due to the 
spatial distribution of the wave breaking. For the control of rip current, normalizing the 
incident wave could be effective. Kweon et al. (2011) showed the reduction of rip current 
of 70% arranging the 2-row permeable dual horizontal plates where wave energy is 
concentrating. However, more detail investigation of the row-spacing effect of the permeable 
plates has been needed. In this study, the 2-row spacing effect on the transmitted wave etc. 
is investigated when the multiple horizontal plates are applied at Haundae beach. The results 
of this study could be useful as a basic information for the arrangement trials of STB needed 
exhaustive computation with 3-D model.

Row-Spacing Effect of Two Porous Horizontal Plates on Rip 
Current Control by Utilizing 3-D Full Nonlinear Modeling

Dongsoo Hur*, Hyuckmin Kweon‡
*Gyeongsang National University
‡Gyeongju University
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Rip currents are jet-like flows originating in the surfzone that broaden outside the wanve-
breaking region. They are integral components of nearshore circulatory systems on many 
beaches and cause around 68% of surf-related incidents reported by the Royal National 
Lifeboat Institute (RNLI) in the United Kingdom. Rip currents are generally located within 
seabed depressions termed rip channels. The propensity of rip currents to endanger life makes 
them a topic of intense interest for coastal scientists, lifeguards and those involved in beach 
safety. The primary controls on rip occurrence, such as morphology and tidal modulation are 
largely well understood, however, the links between antecedent conditions and rip behavior 
is less clear. Furthermore, little work has been done on how the hazard posed by changes in 
physical rip parameters over seasonal and annual timescales. This knowledge deficit is largely 
attributable to a lack of field data on rip currents over the corresponding timescales. Previous 
attempts have been made to remotely sense rip occurrence in video imagery, focusing on the 
detection of darker rip channels manifesting themselves as areas of lower pixel intensity in 
images. Many of these methods have been sensitive to the parameters chosen to undertake 
analysis, namely the use of thresholds in pixel intensity interrogation and classification. The 
result of these thresholding errors was algorithm outputs that were in visual disagreement 
with what was subjectively observed in the imagery. This research aims develop an algorithm 
capable of automated rip detection at a number of sites, overcoming previous sensitivities 
in parameter selection. In order to overcome the aforementioned problems, the development 
of this technique is in collaboration with image and signals processing specialists at the 
University of Southampton. Furthermore, this technique is designed to extract rip channel 
morphologies from the imagery, in addition to alongshore location, orientation and size. 
Development and validation is ongoing, however, it is intended to apply this algorithm to a 
vast archive of video imagery from a number of sites to enhance understanding of the link 
between antecedent conditions 
and the genesis, persistence 
and behavior of rip channels. 
Presented here are the novel 
aspects of the algorithm at its 
current stage of development.

Development of a new image-based method of automated rip detection

Sebastian J. Pitman*, Shari L. Gallop*, Ivan D. Haigh*, Sasan Mahmoodi*, 
Gerd Masselink‡, Roshanka Ranasinghe†

*University of Southampton
‡Plymouth University
†UNESCO_IHE
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In order to judge and countermeasure the seriousness of accelerating beach erosion problems 
quantitatively and qualitatively, recent years approach to research and investigation has 
been scientific and systematic. One of most popular method of field survey and monitoring 
on beach erosion is using video. In this research, specific change in wave induced current, 
known as an important external force to geographical coast change, has been studied by 
using video image interpretation method. There are many methods in-use to measure the 
aspect, the direction and the speeds of current in the coast, generally those many methods can 
be separated Eulerian and Lagrangian. Eulerian method can be used in cases when a peak 
of subjected coast can be characterized, when detailed sulfur analysis for a specific peak, or 
when measuring current speed of one position by using for example a hydrometer. However, 
Lagrangian method uses to distinguish the aspects of littoral current and offshore current 
along the coast line, methods are tracking a buoy or dye. Especially tracking dye is the most 
suitable way to find out current of adjacent sea surface. Subjected research area Namae-ri, 
Yangyang-gun, Gangwon-do, is characteristically representative coast where erosion during 
winter time and sedimentation during summer time phenomenon is repeatedly occurring. The 
slope of the ocean floor is gradual, slope of about 1/40, and bottom sand quality is consist of 
representative diameter (D50) of 0.35mm. Data show the movement of dye from minute 1 to 
26 with 5 min interval presented in <Fig.1>, the overall flow displayed in <Fig. 2>. The thick 
line represents the shore protection measured by using GPS measurement equipment, which 
can digitally dataries the movement of dye that shown down part in the figure.

Analysis flow of Wave induced current at subjected coast using dye revealed that a littoral 
current occur from north side of the sea (bedrock region) to the coast side, a strong offshore 
current occur between parking area in north side of the coast and middle of the coast, and 
a littoral current occur from south side to the north side of the coast. Also as the result of 
the wave breaker investigation, wave breaker and characteristics of wind, which are closely 
related to direction of current, are seemed that at the time of the investigation a significant 
wave height around 1.0m of wave 
come from SE direction incurred, 
and from the wind observation 
data provided from weather 
station in Sokcho a wind speed of 
6.8m/s of wind has blown from S 
direction.

Rip Current Monitoring Using Video Analysis

Bumshick Shin* Kyuhan Kim*
*Kwandong University
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Risk management for safe beach tourism

Jung Lyul Lee*Jung Lyul Lee*, Byungmo Yang*, Jooyong Lee*
*Sungkyunkwan University

Effect Analysis of Beach Safety Level on 
Contingent Beach Value

Eunbit Jo*, Jung Lyul Lee*
*Sungkyunkwan University

Issue of tour commercialization for Haeundae Rip currents: 
Perspective of sport tourism

Min Jeong Kim*Min Jeong Kim*, Chul Won Lee‡, Sung Bum Chun‡, Woong Ki Kim‡
*Hankuk University of Foreign Studies
‡Yonsei University
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Korea strives to develop marine tourism resources. Among them the beach is recognized 
as the most important resource because it provides the best recreational amenity to tourists. 
Under the high risk such as rip current or unexpected hazardous weather, however, each 
year many people drown in the beach and many more are seriously injured. In Korea, most 
of the beach safety services belong to personnel rescue services. In contrast, Australia and 
the United Kingdom have developed several practical integrated beach risk management 
programs and safety systems. In this study, we have carried out fi eld investigation for beach 
safety on 16 popular beaches along the Korean coast and conduct a beach risk audit and 
prepare a report as shown in Fig 1. In addition, we develop a quantitative risk assessing 
method with reference to Australian method. Three parameters related to emergency rescue 
services, awareness and warning facilities and wearing of personal protective equipments are 
included to the risk assessment for management purpose.

Risk management for safe beach tourism

Jung Lyul Lee*, Byungmo Yang*, Jooyong Lee*
*Sungkyunkwan University
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The beach is the most popular tourism place during the summer vacation, which contributes 
local economic improvement and plays the key role of beach tourism resources. However 
environmental resources like beach have a characteristics of public properties and it is 
diffi cult to be evaluated as a market value. 
This study employs Contingent Valuation Method (CVM) to investigate how much tourist’s 
decision is affected by beach safety, when supposed to the emergency accident caused by rip 
current or bad weather which often occurs in Haeundae beach. Referring to the Australian 
study for the relevant between economy and lifesaving, we apply the methodology to Korean 
beach lifesaving. In other words, the present contingent study is carried out mainly through 
the survey data in regard how much they will to pay for going to safe beach. And through 
this survey, it is possible to estimate the economic value of safe beach as well as the value 
of lifesaving which has been usually recognized as unimportant factors. The economic 
evaluation of nonmarket value of safe beach or lifesaving can draw the necessity of beach 
safety management and guideline establishment so as to contribute to the mitigation of 
drowning accidents.

Effect Analysis of Beach Safety Level on Contingent Beach Value

Eunbit Jo*, Jung Lyul Lee*
*Sungkyunkwan University
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There is currently having ongoing debates about the commercialization for Haeundae Rip 
current in Busan, South Korea. Since 201 relevant Ministries including Ministry of Maritime 
Affairs and Fisheries, Maritime and port administration, Busan city, Haeundae offi ce, 119 
rescue and coastguards, examined if the commercialization of Haeundae Rip is possible. 
Practically, on July 2013, the coastguards and Busan city fi re department stood their position 
about commercialization for Haeundae Rip as impossible. In this perspective, this study 
is designed to see the possibility of tour commercialization for Haeundae Rip through 
document analysis and interpret in sport tourism perspective. Therefore, the study suggests 
three discussions. First, this study proposed the characteristics of extreme sport in leisure 
science perspective. A worldwide trend of extreme sport experiences is now becoming an 
important tourism resource in sport tourism domain. Second, the study presents last 3 years 
of news reports regarding if Haeundae Rip is really safe enough to be a tourism attraction. 
Third, from the sport tourism point of view, what kind of marketing strategy can be applied 
to the Haeundae beach area. Haeundae Rip cannot be commercialized unless the safety issue 
is guaranteed. Therefore, planning the proper safety measure is essential priority in order for 
Haeundae to create the profi t through tourism.

Issue of tour commercialization for Haeundae Rip currents: 
Perspective of sport tourism

Min Jeong Kim*, Chul Won Lee‡, Sung Bum Chun‡, Woong Ki Kim‡
*Hankuk University of Foreign Studies
‡Yonsei University
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Evaluation of Performances of Different Approaches of 
Rip Current Simulation Models using Field Observation Data

Guo-xiang Wu*Guo-xiang Wu*, Dong-Young Lee*, Jun Wang*, Bingchen Liang*
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Control Mechanism of Rip Current Using Scene-Friendly 
Structures at Haeundae Beach in Busan, South Korea

Dongsoo Hur*, Woo-Dong Lee*, Sungwon Shin Sungwon Shin‡‡, Yeon-Myeong Jeong*
*Gyeongsang National University
‡ChonnamNationalUniversity

Numerical Simulation of Hydrodynamics in the Surf Zone 
over a Moveable Bed

Hyun-Doug Yoon*, Sungwon ShinSungwon Shin‡‡, Daniel Cox†
*Myongji University
‡Chonnam National University
†Oregon State University

The study on rip current generation at Daecheon beach

Junseok Park*, Jung Lyul Lee‡
*Korea Institute of Ocean Science & Technology
‡Sungkyunkwan University Contact: wuguoxiang9@163.com

In the surf-zone, wave is highly non-linear and interaction between wave and flow is 
significant.  Proper simulation of the wave transformation and wave induced current 
including rip current is important for the coastal hazard reduction. Rip current was normally 
simulated by coupling of wave and flow models using conventional coastal engineering 
models by simulating wave energy spectrum using wave energy conservation equation 
and flow using flow model based on equation of motion. These days, with development 
of computational capacity and numerical modeling technology, the phase resolving time-
domain wave propagation model based on the non-linear shallow water equations with 
non-hydrostatic pressure, SWASH Model and Computational Fluid Dynamic Model like 
FLOW3D are also used in calculation of rip current at the surf-zone. In this paper, we tested 
the following three tasks to improve our understanding on rip current to help prediction of 
rip current in advance as well as afterward rescue operation of theagency in charge of coastal 
safety: 1. Evaluation of performance of different approaches of rip current simulation models 
Three different approaches of rip current simulation mentioned above are tested for two 
coastal environments with abundant observation data: Malipo Beach of west coast of Korea 
and Duck, North Carolina, USA. The performance of three different models, i.e. Delft3D, 
SWASH and FLOW3D models, are evaluated in simulating wave transformation and rip 
current generation. The results are inter-compared and evaluated using fi eld observation data 
from the two experiment sites. 2. Evaluation of parameters controlling rip current Various 
input parameters that may control rip current such as hydrodynamic parameters like wave 
height, period, angle, tide and tidal current and beach geometrical parameters like bottom 
topography, bottom material etc. are tested to evaluate the impact on the occurrence and 
characteristics of rip current. 3. Detailed characteristics of rip current Thedetailed rip current 
characteristics are simulated using Delft3D and SWASH Models for different environmental 
conditions for a beach of major concern in Korea, Haeundae Beach.  The horizontal and 
vertical distribution of fl ow pattern are demonstrated for different controlling conditions.

Evaluation of Performances of Different Approaches of Rip 
Current Simulation Models using Field Observation Data

Guo-xiang Wu*, Dong-Young Lee*, Jun Wang*, Bingchen Liang*
*Ocean University of China
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Recently, frequent unexpected accidents by rip currents occur at Haeundae beach, which is the most famous 
beach in South Korea. For a countermeasure to prevent accidents, the watch and alarm systems are operating 
and swimming is sometimes prohibited. However, these systems are not basically sufficient to prevent 
accidents from suddenly occurring rip currents. In this study, in order to figure out a rip current generation 
mechanism at Haeundae beach, which is affected by characteristics of incident wave and topography, and to 
arrange a countermeasure to prevent accidents from rip currents, we performed a numerical analysis using a 
measured Haeundae beach topography and a newly developed 3-D numerical method which was developed 
to calculate the flow within the seabed, based on PBM (Porous Body Model). Wave direction coming from 
the south is dominant at Haeundae beach. Rip currents are generated by waves coming from the south with 
20 degree deviation. However, in the numerical analysis, we fixed the wave direction from the south, for 
convenience. Figure 1 (a) and (b) show the directions of the rip currents that frequently generated at Haundae 
beach and the nearshore currents resulting from the numerical analysis, respectively. From Fig. 1 (b), it is 
seen that large rip currents are generated at two locations, however, because we fixed the wave direction 
from the south, the locations are little different from the actual ones shown in Fig. 1 (a). The numerical 
analysis using the measured topography reveals that wave approaching the shore is affected by shoaling 
and unbalanced bottom topography, and it induces wave height variation along a coastal line. Consequently, 
higher water surface elevation move to the lower one and rip currents are generated at the large water 
depth with small wave height. Therefore, the rip currents at Haeundae beach can be controlled by keeping 
wave height constant or reducing the difference of water surface elevation along the coastal line. Here, we 
review two countermeasures to control the rip currents. Taking the most famous beach in South Korea into 
consideration, it is necessary to install an environmentally-friendly structure. Thus, we consider submerged 
breakwaters for unbalanced bottom topography and drainage layers for reduction of the difference of water 
surface elevation along the shore. Figure 2 (a) and (b) show the movement of nearshore currents by laying 
drainage layers in the sandy beach and by installing two submerged breakwaters, respectively. From Fig. 2 
(a), it is seen that the rip currents in front of the area of drainage layers almost disappear and the method of 
laying drainage layers is effective to control 
the rip currents. For installing two submerged 
breakwaters in Fig. 2 (b), compared with Fig. 
1 (b), the rip current velocity is significantly 
decreased by reducing the difference of 
water surface elevation along the coastal line. 
Therefore, two environmentally-friendly 
countermeasures we adopted and suggested to 
control the rip currents at Haeundae beach are 
effective, and it is also necessary to conduct 
more studies under various circumstances to 
obtain more accurate results and the details will 
be described for 3-d nearshore currents with 
wave heights, water elevations and rip currents 
in the body.

Control Mechanism of Rip Current Using Scene-Friendly 
Structures at Haeundae Beach in Busan, South Korea

Dongsoo Hur*, Woo-Dong Lee*, Sungwon Shin‡, Yeon-Myeong Jeong*
*Gyeongsang National University
‡ChonnamNationalUniversity
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To predict rip current, it is necessary to know hydrodynamic information such as wave 
height, wave setup, time-averaged horizontal velocity (undertow) and turbulent intensity, 
etc. A numerical model based on Reynolds Averaged Navier-Stokes equations, COBRAS 
(COrnell BReaking waves And Structures), was used to verify its predictive capability 
of hydrodynamics (focusing on turbulence) over a movable barred beach, for erosive and 
accretive beach conditions. In this study, the numerical model results were compared with the 
data collected from large-scale two-dimensional experiments, in terms of significant wave 
heights, wave setup, time-averaged horizontal velocities (undertow), and turbulent kinetic 
energy at various cross-shore locations. COBRAS successfully predicted the significant wave 
heights and setup from the offshore boundary to vicinity of the bar location. The simulation 
of undertow was also predicted well all over the measurement locations. However, the 
turbulent kinetic energy was somehow overestimated by COBRAS due to the limitation of 
turbulence closure scheme. Overall, based on the results in this study, COBRAS can be used 
to predict hydrodynamics in barred beach but the improvement of turbulence closure scheme 
is still required.

Numerical Simulation of Hydrodynamics in the Surf Zone over a Moveable Bed
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*Myongji University
‡Chonnam National University
†Oregon State University
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The Daecheon Beach is the most famous on the western of Korea. Because of Boryeong 
Mud Festival attracts visitors from throughout the world, the beach always has many visitors 
throughout the year. Clamshells blend into the white sands of this beach that stretches 3.5 
km. This is a macro tidal environment (tidal range is 6~7m) and a length of 3.5m, a width of 
100m and a depth of about 1.5m. At this beach, 3 people were swept away by seaward current 
that is Rip current in August, 2010, and didn’t rescue. Rip currents have occurred many times 
at beach, and many people have been swept away by fast-moving seaward currents. Accurate 
and fast prediction of dangerous rip currents is essential in many coastal engineering projects 
for coastal disaster plans. Rip currents generate when waves reach a beach in parallel lines, 
or when winds blowing hard and push water to coast line. In Korea, rip currents generally 
occur at the micro tidal region where it is the Haeundae Beach. In this study, This study is 
about the condition of rip currents generation under the macro tidal environment using the 
MOHID Water. MOHID Water is the latest version of MOHID long set of evolutions which 
started back in 1985. Since then, a continuous development effort of new features has been 
maintained. Model updates and improvements have been made available on a regular basis 
and used in the framework of many research and engineering projects. 

The study on rip current generation at Daecheon beach

Junseok Park*, Jung Lyul Lee‡
*Korea Institute of Ocean Science & Technology
‡Sungkyunkwan University
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president@lifesavingindia.org

World Health Organisation figures for deaths by drowning worldwide are in the region of 0NE 
MILLION every year.  96% of these casualties are reported to occur in the Asia Pacific Region. 
It is, therefore, necessary to give a collective thrust to drowning prevention programmmes in 
our region.  There are numerous methods to prevent drowning. Firstly, we must understand 
that aquatic activities, though attractive, full of fun and pleasure can be dangerous.  Safety 
consciousness in the environment or in and around water bodies is vital.  Unintentional 
access to these would need to be prevented with suitable barriers, signage, warning signs and 
knowledgeable advocacy in the vicinity. This will promote better understanding and avoidance 
of dangers that prevail. Water has many facets and moods. Being its own engineer, it move down 
from the heavens and heights to the oceans creating its own path, sometime violent and swift, 
occasionally calm and placid but always mysterious. Unintentional or unprepared encounter with 
it can be traumatic. It is wise to get to know its habits and never cross its path with disrespect. 
Cloud bursts, incessant rains, that cause landslides, floods and deluge are reminders of its power 
and ferocity. Cyclonic storms, tsunamis have rent havoc in the recent past. Avalanches and hail 
storms regularly demonstrate their power and capacity to claim lives. “Water” in any form is 
beautiful, we cannot live without it but it can spell disaster quickly and often without much 
warning.  This, we must understand and accord it the respect it deserves. RIP Currents are special; 
the name itself suggests that they are dangerous. More people have drowned off the beaches 
because of them than all other reasons put together. Learning about Rip Currents and how to deal 
with them has been a subject of research for many years. Other modes of water movement like 
tides, under tows, waves, surf, creeks and backwaters, avalanches, waterfalls, mountain streams, 
rivers, canals, open waters of lakes reservoirs, ponds, wells are all excellent subjects of study 
that deserve our attention.  Lack of knowledge in these waters leads to drowning accidents and 
death. There are simple drowning prevention programmes and possibilities that can be easily 
implemented in the community for the safety and well being of people. Some of the countries 
in the Asia Pacific Region are vulnerable to drowning due to lack of drowning prevention 
programmes.  They need help in terms of education, training and resources to put in place viable 
systems and programmes to arrest avoidable accidents that lead to death.  South Korea fortunately 
is a developed country with adequate expertise, knowledge and indeed motivation to ensure 
safety for its people in aquatic environment. The country with dint of hard work, courage and a 
sense of purpose has built enough resources to be in a position to support drowning prevention 
programmes in the region.  As President, Asia Pacific Region of ILS it is my ardent request that 
South Korea take active part in drowning prevention.  I am aware that the country is already 
helping out some countries in the region but what I seek is a wider contribution towards the cause 
of lifesaving in the region.

Asia Pacific Drowning Prevention Strategy

Rear Admiral P D Sharma*
*President, Asia Pacific Region ILSF
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Drowning is a major cause of death in Thai children age between 0-14 years old. There are 
around 1,640 children die from drowning each year. It is very important for all departments 
from national level to local level to be aware of this situation. Nanuan Subdistrict, Sanom 
District, Surin Province, Thailand is a countryside society where water sources are from 
man-made ponds that build for storage water using in household, consumption and 
agricultural. There are many private and public man-made ponds. In the past 10 years, in 
Nanuan Subdistrict, there were five children died from drowning and the last child, who 
died in December 2012, was only 2 years old. This makes the government officers and 
communities realize that this problem needs to be solved immediately, because children have 
the right to be taken care of and live a safe life. The procedures in preventing child drowning 
of Department of Disease Control, Ministry of Public Health, are teaching children about 
water and water safety, skill training in helping oneself in water, the right methods in helping 
others who are drowning, parents and communities need to understand and help solving the 
child drowning problem by taking care of their children closely, creating a safe environment 
for children, prepare safety materials which can find in the communities and keep them near 
the source of water area. 

Therefore, Nanuan Subdistrict has adopted these procedures and used them in the area. 
Besides, we also have educated our resource people in the subdistrict and cover all the 
villages to build the watching and taking care network system that cooperates between 
government organizations, volunteer groups in the community such as village health 
volunteer, civil defense volunteer and children’s families. learning how to teach children to 
float in the water without a real pool, using a mobile pool instead, and learning that knowing 
the community problems will be the advantage in getting a good cooperation in performing 
the process. Child drowning problem can be solved if every families and communities 
understand and realize about the problem, then watching and taking care system can be 
successful. If the floating in water course for children has been filled in Thai education 
curriculum that every school need to follow, it will help saving many children’s life, 
especially the children who live in a countryside where there is no pool for them to use and 
practice properly.

How can adults help in child drowning?

Janya Malingam*, Nattanan Sassuwan‡, Amporn Janta†, Sunat Udommadan‡, Sanae Hangsalad‡, Boonlom Seechuen§
*Aomkaew tambon health promoting hospital
‡Pongo tambon health promoting hospital
†Nanuan tambon health promoting hospital
‡Nanuan subdistrict administrative organization
§Sanom hospital
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Drowning  is  the  frist cause of death in children who are under 15 years old   in Surin 
province,a province located in the North East of Thailand. Death rate in year 2011,2012,2013 
were 12.94, 11.1, 14.3 respectively per 100,000 children who are below 15 years old  .  The 
main facter is that most of children do not know how to swim; therefore, they have no skill to 
help themselves while drowning. In addition, there is few standard pool in local communities. 
Many schools have no swimming program for students. Also, parents cannot swim and there 
have many source of water near home and school where children can jump in. According 
to children behavior, they like to play in the water with friends during their school break or 
vacation.This has lead to a significant increases in number of children drowning this period. 
Our survival swimming team  try to find out how to prevent children from drowning. We have 
discussed and considered of the easiest way to take into action. The main point we focue on is 
how children can float in the water  and  have a right skill to help people or their friends from 
drowning since there are not many standard swimming pool available. Mobile pool which is 
given from a supporter is one choice.We adapt survival swimming curriculum for trainer and  
children .The trainer  taught children in easy steps and used easy equipment to help children 
floating  in the water such as  plastic bottle. This saves time and is not dangerous while training  
in  mobile pool. We plan best practice school model in local communities. This is important  
because our team must review and  train ourselves to have expert skill in order to teach children 
. Children who have good skill can train another child. More than 80 percent of students who 
pass15 hours of survival swimming curriculum  can  float  in the water. The longest hour some 
children can float is 4 hours. The  important  technique  is they need to learn the right way of  
how  to breath by mouth  ,how to keep air in lung, make right position and use empty plastic 
bottle(1,000 ml) when floating in the water. By the knowledge management from team network 
corporation from Hospital ,Health station, School, Local administration and another volunteers 
which work in Province ,district and sub-district, we learn how to be a good teamwork to help 
children. Today ,we have the best practice in school and set a leader student to be a coach 
helper and also help friends in survival swimming program. Moreover, we have developed a 
survival swimming program for 500 trainers from every district , co-operate in school program. 
All of this is a concrete success that all school can apply , teach in the process of teamwork and 
to solve the problem of drowning in Surin. The 4 years of success , between 2010-2013, is our 
proud. Everyone voluntarily helps children from drowning. The goal is to reduce death rate of 
drowning lower  than 8 per 100,000 childrens below 15 years old within 2018. Children can 
learn survival swimmimg in primary school ,can  float in water, and know how to help people 
who drowning.

Situations and prevention of child drowning  in  Surin  Province by  
teaching  survival  swimming  program  and using mobile pool in school

Saluckjit Sakulrak*, Sutep kerdsomnuk‡, Stapon sriwan†
*Surin provincial health office
‡Sakard school
†Noansawan school

ID: OS#4_3

Contact: Prayoonp5@gmail.com

Drowning was the first cause of the death in children under 15 years old  in Chumpolburi 
District, Surin Province. Death rate was 7.45,16.31,18.02 per 100,000 childrens below 15 
years old in 2011,2012,2013  respectively. For the geographical condition in the Chumpolburi 
District, there have Lumplabpla canel and Moon river in the north and the south and 
Lumpungchoo canel in the east. Moreover, there had been several times of big flood in 
Chumpolburi  causing a risky area where  the accident from  drowning can occur. According 
to the data of  Department of Disease Control  in 2013  only 23.7 percent of children  age 
below 15 years old can swim. Therefore, teaching children to have survival swimming skill 
is the best way to prevent children from drowning. This is the right of Thai children to learn 
this survival course in the school program. Now, None of schools in Chumpolburi District 
provides this course; consequently 2 staffs from Chumpolburi hospital have been trained 
from the trainers of survival swimming course from Ministry of Public Health. Then,  random 
11  from 53 the school , to bring 60 students who cannot swim are selected to be trained for 
2 days  by using 4 mobile swimming pools supported from Surin Provincial Administrative 
Organization. The result shows that 100 percent of students have knowledge, understanding, 
and survival swimming skill, 97.7 percent of them can float in the water with the swimming 
device for at least 3 minutes. Also, 100 percent  of them have knowledge, understanding, 
and skill in helping the drowning people. 100 percent of trainers have confidence and skill 
in using the vaccine to prevent the drowning children in the network level. 84.75 percent of 
them see the project as the most interesting thing. The obstacle is that the pools are large and 
there are many swimming devices causing the difficulty in assembling and transporting.

The result of operation can be summarized that the 100% of students can be trained to have 
the knowledge, understanding, and survival swimming skill and have the knowledge and 
understand the skill in helping drowning people. Recommendation: The training should be 
held covering 53 schools and the revision should be conducted every year. There should 
also be the teaching curriculum in all schools. As a good opportunity, the Chumpolburi 
District Health System Committees had announced the Diseases and Health Hazards Policy 
of Chumpolburi District since 2011,child health was one of the most concerned issues. 
This will be a great chance to ongoing create cooperation between the network of Local 
administrations and Government officers working together to reduce drowning accident in 
children throughout Chumpolburi District.

Arising the Immune Protection of Child Drowning in 
Chumpolburi District, Surin Province

Prayoon Pidjayoung*, Sungwan Chorthong*, Nopawan Wangsuddee*
*Chumpolburi Hospital

ID: OS#4_4

Oral Session # 4 Oral Session # 4

5150
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Every recent year in Haeundae Beach, hundreds of swimmers rescued from rip currents have been 
reported. Many studies have proposed the generation mechanisms of rip currents observed at Haeundae 
beach in a local viewpoint. For example, the alongshore non-uniform wave energy caused by the 
variations of incident waves and nearshore topography induces the rip currents. On the other hand, in 
a macro perspective, origins of the waves inducing the rip current events have not been studied. One 
of the signifi cant reasons why such many people are caught by the rip current could be that most of 
the accidents occurred in relatively calm sea and weather conditions. The waves observed at Haeundae 
coast during the representative rip current events occurring in swimmable weather conditions are 
known to be close to swells which tend to have a relatively monochromatic and long wave period 
and a relatively uniform wave direction. To investigate the origins of the swell waves inducing the rip 
currents at Haeundae beach, this study analyzed the meteorological data (i.e., typhoon tracking data) 
and the wave observations at Haeundae coast, at a location 160km southward away from Jeju Island, 
Korea (i.e., the buoys of Korea Hydrographic and Oceanographic Administration, KHOA) and at a 
location near Naha and Nakagusuku Bay Port of Okinawa, Japan (i.e., the buoys of Nationwide Ocean 
Wave information network for Ports and Harbors, NOWPHAS). The meteorological data before 
and after the representative events of rip current occurred in August of 2013 showed that typhoons 
(i.e., Utor and Trami) in Philippine Sea passed through between Philippine and Okinawa and moved 
toward mainland China. For these time periods, the swell waves with relatively large wave heights and 
periods were detected at the NOWPHAS buoys when the typhoons moved over Philippine Sea toward 
near Okinawa or Philippine, and after a couple of days passed, the swell waves were detected at the 
Haeundae buoy even though their wave heights decreased signifi cantly. The KHOA buoy detected the 
swell waves few hours prior to the detection at the Haeundae buoy. Therefore, it can be said that some 
of the swells generated by the typhoons formed in Philippine Sea in summer season propagate through 
the East China Sea to the South Sea of Korea, and thus induce the dangerous rip currents at Haeundae 
beach. In addition, it can be inferred that the swells can generate rip currents at other beaches at the 
south and west coast of Korea. Based on the characteristics of swells inducing rip currents at the 
coast of Korea, relatively better and long-term forecasting technique for rip current is expected to be 
proposed by utilizing deep ocean observations and a swell modelling from meteorological data.

Fig. Typhoon Trami’s trajectory (August 16-24, 2013) and snapshots of the rip current events (August 22 and 23) 

Origins of the Swell Waves Inducing Rip Currents at 
Haeundae Beach, Korea

Junwoo Choi*, Sung Bum Yoon‡
*Korea Institute of Construction Technology
‡Hanyang University
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Many studies have proposed the generation mechanisms of rip currents observed at Haeundae beach. 
Most of them involve the alongshore non-uniform wave energy caused by the variations of incident 
waves and nearshore topography. This study focuses on the interaction between the generation through 
a rip channel and the generation through the nodal lines of honeycomb wave-crest pattern (i.e., 
interference pattern in a shallow water), which is formed by two wave trains propagating with slightly 
different directions, based on numerical experiments. The numerical simulations were performed using 
FUNWAVE, a fully nonlinear Boussinesq model capable of simulating rotational rip currents induced 
due to honeycomb-patterned incident waves and topographies with phase-resolving wave-current 
interactions. At first, the simulations of rip currents of the different mechanisms were performed in 
an equivalent wave condition. As previous studies has shown, the numerical simulations showed that 
monochromatic and unidirectional waves induced rip currents through the rip channels of sand bar, and 
the honeycomb-patterned incident waves induced rip currents through their nodal lines over the sand 
bar with no rip channel. The rip currents through the nodal lines tend to develop farther seaward out of 
surfzone than the rip currents through the rip channel of sand bar. This can be explained because no wave 
energy along the nodal line, which is formed as a continuous line in the cross shore direction, retards the 
opposing rip current while the regular waves retards the opposing rip current out of surfzone (i.e., out 
of the sand bar) with wave-current interaction. Secondly, this study presents the simulations performed 
to investigate the rip currents varied by superposing a nodal line and a rip channel which was assumed 
to be generated and enlarged step by step by the rip current through the nodal line. In other words, the 
simulations of rip currents through the nodal line were performed over the topographical rip channels 
with three different sizes. As a result, as the rip channel was enlarged, the rip currents were strengthened 
along the nodal line stronger than those excluding the rip channel. Even though the interaction 
mechanism should be studied based on a direct simulation of interaction between the morphological 
change and the rip currents through the nodal lines, the present results qualitatively confirmed the 
amplification mechanism that rip currents through the nodal lines of honeycombed-patterned incident 
waves can generate and develop rip channels, and can be strengthened because of the rip channels.

A Study of Rip Current Induced by Superposition of a
Rip Channel and a Nodal Line of Honeycomb Wave-crest Pattern

Sung Bum Yoon*, Choong Hun Shin*, Junwoo Choi‡
*Hanyang University
‡Korea Institute of Construction Technology
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Gyeongpo Beach is one of the most famous beaches as a tourist attraction in the east coast 
of Korea. Especially many young generations have visited and enjoyed swimming in this 
area every summer season. However, the rip currents often are a source of danger for the 
swimmers because the rip currents drag the swimmers away from the beach and put them to 
death by drowning. Because Gyeongpo Beach has a straight shoal line, it is directly exposed 
to high waves that induce the significant change of bottom topography. Sand bars are usually 
formed during the processes of topographical changes from the swash zone to the surf zone 
and increase the possibility of the rip current occurrence. Therefore, the monitoring of the 
topographic changes in this region is important to understand the mechanism of the rip 
current generation. In this study, field observations were performed to measure foreshore 
slopes, water depths, and cross-sectional change of bottom topography from the swash zone 
to the surf zone in December, 2013, and February, 2014. In order to trace the nearshore 
currents, a GPS mounted buoy-type equipment was designed considering the minimization 
of wind effects. A single beam echo sounder equipped with RTK GPS (Real Time Kinematic 
GPS) was also used to observe the formation and movement of the sand bar. The field 
observation results were used to understand the correlation between the sandbar movements 
and the rip current generations. According to the results of two different field observation 
events in Gyeongpo Beach, a kind of salient beach was formed and between Ori Rock and 
the beach. Also, the results showed that arc sandbars and straight sandbars are mixed in the 
entire area. Finally, the field investigation results in this study showed that the mechanism of 
the rip current generation was closely related to the shapes and locations of the sandbars.  

Mechanism of Rip Current Generation due to the 
Topographic Change at Gyeongpo Beach

Jinhoon Kim*, Inho Kim*, Sungwon Shin‡
*Kangwon National University
‡Chonnam National University
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Fig. Velocity vectors and surface elevations when rip currents occurred through a rip channel of sand bar (left) 
and through a nodal line of honeycomb-patterned wave incidence (right). Fig. 1 An aerial photograph of Gyeongpo Beach Fig. 2 Field observation using the nearshore current meters.
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The major driving force of sediment transportation in coastal area is known to be induced 
currents. The longshore sediment transport is mostly due to the wave-induced longshore 
currents. Whereas, the cross-shore transport is exposed to the influence of undertow. The 
result of numerical simulation of wave-induced currents is well examined in wave breaking 
zones in a specifi c bathymetry but it becomes diffi cult with undertow. In this study, a fi eld 
investigation of wave and wave-induced currents is measured in one-month term in order 
to signify the influence of undertow. The field investigation is implemented from January 
to February when significant wave breaking zones can be determined from high waves. 
The measurement is simultaneously practiced in fi ve points with 0.5 second interval. High 
waves over 5m and the wave-induced currents between 0.5m/sec and 2.5m/sec at 7m water-
depth are observed from the investigation. Time series of wave and wave-induced current are 
gained from perpendicular installation of the gauge to the shoreline.

Field Investigation for the Wave induced currents and 
undertow in the East coast of Korea

Kyuhan Kim*
*Kwandong University

Observation points
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In response to the estimate 100 bathers that fatally drown on American beaches every year, 
several warning and public education programs have been developed.  The objective of 
these programs is to educate the public about rip currents by providing tips about how to 
identify rip currents and how to escape a rip current if caught in one.  Results from a 20-year 
study conducted by Fletemeyer on Panama City Beach, Florida reports that these programs, 
although well intended, are marginally effective with little gains regarding to what bathers 
accurately know about rip currents.  Education program are often predicated on the belief that 
the public can learn how to spot and avoid rip currents by standing on the beach and “studying” 
the water.  Two key indicators believed key in spotting rip current currents are turbidity 
causing the water in the rip current to appear murkier than the surrounding water and debris 
entrapped in the rip current and fl oating seaward at approximately the same velocity as the 
current.  The results of this investigation determined that rip currents cannot be reliability 
identified on SE Florida beaches using these two observation criteria.  Consequently, rip 
current education programs relying on the belief that the public can learn how to identify rip 
currents must be re-evaluated.  In some cases rip current programs may actually contributing 
to drowning on some of our beaches.   

Reliability of Turbidity and Debris Moving Seaward to Spot 
Rip Currents from Shore on Florida Beaches and the Need 
for a Better Warning and Public Education Program 

John R. Fletemeyer*
*FIU Laboratory for Coastal Research Executive Director, Aquatic Law and Safety Institute
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Many cases of drowning related accidents are caused by the rip currents in Japan. In this study, 
we analysed the characteristics of this particular issue on the shores of Japan. Japan Lifesaving 
Association operates on approximately 200 beaches. Regional lifesaving clubs have been 
making rescue-reports at each of these beaches starting from 1998. In this report, the detailed 
data regarding accidents on these beaches are reported. According to the analysis of the rescue 
reports, many drownings have occurred due to the rip currents. Also, accidents caused by the rip 
currents account for 50% of all accidents in recent years. The average number of these accidents 
in one year is approximately 300 cases starting from 2003 to 2011 as shown in Fig. 1. As one 
of the reasons, the water safety education in elementary and junior high schools in Japan was 
insuffi cient. Also, the potential risks of each beach is not clarifi ed which proves to be signifi cant. 
Thus, we picked some beaches which have had a large number of drowning accidents caused by 
the rip currents. Then, we considered the outbreak factors of consistent rip current drownings on 
these beaches. Fig.2 shows an example of a particular beach which had 81 drowning accidents in 
2013. As a summary of the results, 1) Most beaches are along the Pacifi c Ocean, therefore, wave 
height is relatively high during the summer season. 2) Some beaches are pocket beaches located 
between capes, also, there are some coastal structures such as a fi shing port, a groin, a detached 
breakwater, etc. on these beaches and other beaches. 3) The rip currents chronically occur along 
capes or around coastal structures on most beaches. 4) The necessary rescue equipment was 
mostly prepared. Also, the water safety information such as signboards were provided on some 
beaches. However, there are few number of lifesavers in ratio to a large number of beach users.
In order to reduce drownings, comprehensive countermeasures are necessary. Therefore, we 
started a study of the risk management of the shore use regarding the characteristics of each 
beach.

Characteristics of rip current drowning on the shores of Japan

Toshinori Ishikawa*‡, Tsutomu Komine*‡, Shin-ichi Aoki†, Takumi Okabe‡
*Japan Lifesaving Association
‡Chuo University
†Osaka University
‡Toyohashi University of Technology
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Fig. 1 Outbreak factors of drowning accidents based 
on lifesaver rescue-reports.

Fig. 2 An example of a beach which has had many 
drowning accidents caused by the rip currents.
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Morphological beach changes in a macro-tidal environment are here considered in 
association with quantities of beach hydrodynamics such as nearshore wave transformation, 
water levels, and wave run-up through laboratory experiments. Laboratory experiments were 
conducted in two-dimensional glass-walled wave flume (45m long, 0.7m wide and 1.5m 
deep) at Kwandong University, Korea (Fig. 1). Piston type wave generator can make regular 
and irregular waves with active absorption. Four capacitance wave gages and five ultrasonic 
wave gages were installed to collect water surface elevation at different cross-shore 
location. An electromagnetic current meter was mounted on the flat bottom section to collect 
horizontal water particle velocity from the offshore boundary. Two video cameras were 
deployed to monitor water surface in the inter-tidal zone both from a side wall of the wave 
flume. A movable beach was installed using fine sand (d50 = 0.012 mm) in the flume starting 
with 1/50 slope and ending with 1/20 slope. Irregular waves based on the Bretschneider–
Mitsuyasu spectrum were generated with 2.3 cm of target significant wave height and 1.7 
seconds of target significant wave period for one hour at each case. In order to consider 
waves and tide simultaneously, we changed water level gradually by using drain and pump 
during the wave generation. The bathymetry change was monitored by using video cameras 
not only before and after the experiment but also during the wave and tide generation. 
Video cameras were also used for estimate the hydrodynamics in the swash and surf zone. 
Quantities of breaking wave heights, wave runup and setup in the nearshore were computed 
from bursts of the rectified version of video data collected by the side-looking cameras. The 
quantified Results were compared with the in-situ measurements. The effects of currents on 
the beach hydrodynamic quantities were discussed with comparisons with empirical formulas 
suggested from the previous experimental studies carried out in micro-tidal environments.

Laboratory experiments of tidal effect on beach processes

Jeseon Yoo*, Sungwon Shin‡, Ki-Deok Do*, Jae-Seol Shim*
*Korea Institute of Ocean Science and Technology
‡Chonnam National University
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Introduction: Shichirimihama Beach is a gravel beach, located in the southern part of Mie 
prefecture, Japan. Due to very high wave energy condition and insufficient sediment supply, 
beach erosion becomes a serious problem in this area. To reduce beach erosion, 14 artificial reefs 
have been constructed in this area, however beach is still suffering from beach erosion especially 
during storm season. In order to re-assess the behavior of shoreline and shore profile under the 
present condition of artificial reefs, this study aims to investigate the change of shoreline and 
beach profile based on the field observation data. Methods: The topography data were collected 
one time a month through field survey by using RIEGL VZ-1000, a 3D laser imaging scanner 
systems. Using obtained image data, data processing were conducted by using to GeoForm 
software to estimate the beach profile change during period of study. Time variation of shoreline 
has been also investigated by a Web camera system installed on seawall behind the coast. The 
images were taken by Web camera system from 6:00AM to 7:00PM were used as input data of 
image processing to detect the shore position and time variation of shoreline was investigate. 
Main results: A 3D laser imaging scanner provide topographic characteristic of the beach very 
clearly as shown in Fig.1. The beach profile at the first field survey on 2014/01/31 and at the 
second field survey on 2014/02/21 are showed on Fig.2. During these two surveys, the strong low 
pressure passed on 2014/02/15 off the coast. A large amount of sediment lose due to severe wave 
condition caused by the low pressure result in significant change in cross-section area of the beach 
profile, even in the area behind the artificial reefs (A-A section). In the area without artificial 
reefs the foreshore became steeper, and clear berm was formed (purple circle in Fig.1). Fig.3 
shows the shoreline change 
during 2014/01/31 - 2014/02/28. 
Shoreline retreat can be seen 
on 2014/02/15 due to severe 
wave condition. After that the 
shoreline gradually advances 
and almost meets its position in 
January. However the decreasing 
of foreshore beach profile still 
remains. More detail results will 
be shown in the presentation.

Contact: vuhuong.k@gmail.com

Field observation of shoreline and beach profile 
change in Shichirimihama beach, Japan

Thi Lan Huong Vu*, Masami Kiku*, Norimi Mizutani*
*Nagoya University
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Fig. 1 Layout of a corrected image showing locations of 
installed sensors and video-based measurements.
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Developing Drowning Management Index (DMI) 
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Control technologies in reducing rip currents around the open 
inlet between two submerged breakwaters
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This research explores weather and ocean conditions associated with ocean drownings attributed 
to rip currents along the west, east, and gulf coasts of the United States. It is important to 
understand the evolution of these drowning events with respect the human patterns and to the 
trends of wave height, wave period, tidal fl uctuation, pressure patterns, and resulting surface wind 
fi elds. The methodology followed for this study included a review of demographics from over 
500 rip current drowning reports from the NOAA National Climatic Data Center Storm Events 
database along the oceanic coasts of the contiguous United States. The human aspects of the 
research indicate several prevalent commonalities including: the victims are commonly male and 
most commonly in the 10-19 year old age group. Rescuers became victims in about 12 percent of 
the cases. The drownings occurred from April to October except for California and Florida and 
most often occurred on Sunday. The most prevalent regional variations of victims were related 
to different age distributions. The drowning reports were sorted by region and for each region; 
the associated ocean and weather patterns were studied. Signifi cant wave height and wave period 
were analyzed from nearby NOAA buoys and showed increasing trends on the days of the deaths. 
Composite synoptic scale surface pressure and wind patterns were examined using NCEP/NCAR 
reanalysis data and highlighted common regional fetch areas associated with the subtropical high 
in southern regions and more variable fetch areas particularly in the more northern regions of 
the Atlantic Coast. Tidal data within six hours of each drowning event was averaged and plotted 
regionally and showed the drownings either occur on an outgoing tide or around the time of 
low tide except for the New York area where tidal trends were often incoming. Suggestions for 
improving reporting methodologies and for making beaches safer are also provided. 

Ocean drowning reports and associated social patterns
and weather and ocean conditions

Charles H Paxton*, Jennifer M Collins*
*University of South Florida, Tampa Florida
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Contact: abradstreet@slsa.asn.au

 In 2011, Surf Life Saving Australia and the University of New South Wales partnered 
together to investigate the rip current hazard in order to inform the development of 
evidenced based drowning prevention interventions. The multidisciplinary research team was 
established to represent the multiple areas of investigation including: 1) The physical and 
geomorphological characteristics of rip currents 2) Various escape methods of bathers caught 
in a rip current 3) A social science investigation into the experiences of people who have been 
caught in rip currents 4) The application of disaster risk reduction frameworks applied to 
the rip current This presentation summarises the key findings of this research to date and the 
implications for drowning prevention, particularly communication of the rip current hazard. 
The physical research into rip currents took place on 5 beaches on Australia’s New South 
Wales coast. Langrangian measurements of rip current flow behavior were obtained utilizing 
multiple techniques including GPS Human swimmers were also placed into the rip currents 
wearing GPS devices, and asked to perform both swim parallel and float responses to being 
caught in the rip current. Success rates were measured based on the swimmer returning to 
comfortable standing depth on the adjacent sandbar or return to shore. This research revealed 
that both offshore flow dominant rip current and recirculation dominant flow characteristics 
occurred. These dominant flow characteristics can vary between: one beach to the next, two 
rip channels next to each other on the same beach, and the same rip current over time. This 
research has shown that the dynamic and variable nature of rip current flow has significant 
implications on potential swimmer escape strategies with no single type of strategy being 
suitable for all rip current scenarios. Anayses of the experiences of swimmers who have been 
caught in rip currents show similar variability. with multiple escape strategies and decision-
making associated with immediate reactions to being caught in a rip current . The common 
variations of physical responses included swimming (either diagonally, towards the waves or 
parallel to the beach), floating (with the current as an escape strategy, to regain energy, or as 
part of a combination strategy), or seeking assistance from lifeguards or bystanders. These 
physical responses were combined with emotional responses that were predominantly panic, 
fear and surprise though for some there was also calmness. The variability associated with 
these responses also included individual’s physical capabilities and emotional responses, 
as well as the presence of emergency assistance and create significant challenges for beach 
safety organisations responsible for rip current outreach efforts.

A Multidisciplinary Research Project to Reduce Rip Current Drowning

Anthony Bradstreet*, Rob Brander‡, Jak McCarroll‡, Dale Dominey-Howes†, 
Danielle Drozdzewski‡, Amelia Roberts‡, Shauna Sherker*, Barbara Brighton*

*Surf Life Saving Australia
‡University of New South Wales
†University of Sydney
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Rip currents are not the only highly dynamic and variable hazard that impact on 
communities. Natural hazards such as bush or forest fires, flash floods and severe 
storms share many of these characteristics and similarly, prohibit the use of single, clear 
authoritative statements to guide individual behavior should they be impacted by the hazard. 
The emergency management community has been working for several years in a Disaster 
Risk Reduction (DRR) Framework, as established under the United Nations International 
Strategy for Disaster Risk Reduction (UNISDR). DRR is the concept and practice of 
reducing hazard risks through systematic efforts to analyse and reduce the causal factors of 
disasters. Adopting this framework to the rip current hazard realigns authorities focus on 
how to manage the hazard to systematic efforts to analyse and reduce the causal factors of rip 
current related drowning such as reducing exposure, lessening vulnerability and improving 
preparedness of the community. This could be achieved by increasing awareness of the rip 
current hazard and encouraging avoidance, decreasing vulnerability by increasing swimming 
ability and providing experiential rip current education, or developing and enhancing 
warning systems to discourage exposure during periods of heightened risk. The dilemma of 
providing advice to the public regarding survival once caught in a rip current in this context 
can also be provided as a choice based system for individuals to interpret according to their 
own contexts, capabilities and capacities. This holistic approach to the rip current hazard 
aims to increase the broader communities resilience to coexist with rip currents in a manner 
similar to highly skilled lifeguards and surfers or adequately assess their own vulnerability 
and avoid exposure to the hazard under certain conditions. This project is now at a stage 
where the key findings are moving from evidence into action, and the development of a long 
term rip current safety strategy is underway following initial consultation with stakeholders. 
A progress update on the strategic framework will be provided to the 3rd International Rip 
Current Symposium.
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Contact: ctokang@lskorea.org

This study aims to develop Drowning Management Index (DMI) to compare the effectiveness of 
drowning management in different regions, nations or in the same region in a different period of 
time. Traditionally absolue number of drowning or drowning victims per one hundred thousand is 
used to evaluate the efficiency of drowning management or signify the seriousness of drowning. 
But simple number of drowning hardly delivers the reality, how drowning is well-managed 
in certain area because it does not reflect how many people are exposed to potential drowning 
circumstances. New index which can express the effectiveness of drowning management based on 
the exposure rate of the drowning environment is highly required. In order to develop the practical 
index to compare drowning management in different area or nations, downing contributors are 
examined thorough drowning reports from ILS (International Lifesaving Federation), Canada, 
South Korea, and Australia. South Korea and Australia are selected for experimental samples 
because they have similar number of drowning victim per one million. Drowning exposure rate 
is investigated by random survey in South Korea and Australia. Different types of DMI formula 
are compared for better presentation. DMI of South Korea and Australia is compared to absolute 
number of drowning per one hundred thousand.

About 80% of drowning is happened in aquatic environment such as beach, river, lake and 
swimming pool during swimming or leisure. DMI formula is developed based on the number 
of drowning per one hundred thousand people divided by exposure rate to the drowning 
environment. Potential drowning situation is concluded in swimming and leisure activity in the 
aquatic environment where is deeper than height of the people. South Korea shows 1.7 drowning 
victim per one thousand people. Australia presents 1.4 drowning victim per one thousand people. 
The possibility of exposure to potential drowning environment is 11% in South Korea, 84% in 
Australia. DMI in South Korea and Australia are generated based on the survey. In DMI South 
Korea indicates 15.5 and Australia shows 1.67 which is 9 times difference. In absolute number of 
drowning, South Korea and Australia are very similar in terms of drowning management. But in 
DMI, Australia is 9 times more effective than South Korea. To secure the accuracy of exposure 
rate, further study needs to be conducted for better sampling.  Drowning contributors have to 
be examined in more nations including low middle income countries. Then universal formula 
of DMI can be achieved. Classical drowning statistic has fatal weakness that it only delivers the 
number of drowning victim. It is very difficult to figure out the practical effectiveness of drowning 
management in a certain area. Also comparing with absolute numbers of drowning victim among 
regions does not bring realistic idea. DMI is developed based on the number of drowning victim 
and exposure rate in potential drowning circumstances. DMI will be the universal index to 
compare the effectiveness of drowning management in a nation or in the world.

Developing Drowning Management Index (DMI) 
from the Absolute Number of Drowning and Probability of 
Exposure in Drowning Environment in Public

DaeYoung Kang*
*Lifesaving Society Korea
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Generally, submerged breakwaters reduce incoming wave energy to the shore inducing strong wave breaking 
on the crown of the submerged breakwaters. However, the submerged breakwaters induce an unbalanced 
wave height distribution around the submerged breakwaters and thus strong rip currents are generated through 
the open inlet between the submerged breakwaters. These rip currents cause scours around the open inlet and 
affect the stability of the submerged breakwaters. In this study, we investigated the flow generated around the 
open inlet between two submerged breakwaters installed at Songdo beach, Busan, Korea. We also performed 
the numerical analysis on the characteristics of the rip currents generated around the open inlet with various 
sizes and arrangements of the submerged breakwaters. Furthermore, based on the numerical results of this 
study, we suggested two technologies to control the rip currents and applied these technologies around 
the submerged breakwaters at Songdo beach to find out the effectiveness of the control technologies. To 
investigate the characteristics of the rip currents around the open inlet between two submerged breakwaters 
installed at Songdo beach, we carried out the tape tests on August, 2008. We also performed numerical 
simulations in the numerical wave basin with various sizes and arrangements of the submerged breakwaters 
with and without a beach. Figure 1 shows the vertical spatial distributions of the mean flow in the middle 
of the open inlet with and without the beach with various crown depths. From Fig. 1, it reveals that the rip 
currents flowing offshore through the open inlet for the beach are overall stronger than those without the 
beach due to larger water surface elevation at the rear side of the submerged breakwaters. In addition, as the 
crown depth above the submerged breakwaters increases, surface elevation at the rear side of the submerged 
breakwaters also increases due to stronger wave breaking above the crown of the submerged breakwaters, 
and subsequently stronger rip currents are generated. In order to reduce rip currents, we should design the 
submerged breakwaters to basically reduce the surface elevation difference between the front and rear sides 
of the submerged breakwaters, which determines the intensity of rip current, from the beginning. However, 
it is impossible for existing submerged breakwaters. Therefore, for the existing submerged breakwaters, we 
suggest two technologies to reduce rip currents generated around the open inlet. One technology is putting a 
number of large gravels on the bottom of the open inlet. The other technology is installing a small submerged 
structure on the onshore side of the open inlet. We applied these two technologies around the open inlet of the 
submerged breakwaters at Songdo beach and obtained good results in reducing the intensity of flow moving 
offshore through the lower part of the open inlet.

Control technologies in reducing rip currents around the 
open inlet between two submerged breakwaters

Woo-Dong Lee*, Dongsoo Hur*, Won-Chul Cho‡, Jong-Sung Yoon†
*Gyeongsang National University
‡Chung-Ang University
†Inje University

(a) Vertical spatial distribution 
of mean flow without the beach

(b) Vertical spatial distribution
 of mean flow with the beach
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Fig. 1. Vertical spatial distributions of mean flow in the middle of the open inlet with various crown depths
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Coastal areas become more exposed to natural hazards including hurricanes, tropical storms, 
tsunami, floods, and other coastal hazards. Therefore, the management of coastal hazards is 
becoming more essential. Unfortunately, coastal hazards often go unaddressed until they happened 
and brought severe damage the coastal areas. Furthermore, as more people develop their assets 
and properties in coastal areas, the impact from coastal hazard phenomena increases. Climate 
change may increase the risk of potential hazards against coastal communities and properties 
from time to time, as a result of sea level rise. The objectives of this paper are to evaluate and 
review the quality of the coastal hazard management plans that have been implemented in several 
countries. Therefore, the development of suitable advanced setbacks based on the need to avoid 
or reduce risk and acceptance of the uncertainties can be established and translated into planning 
system and management actions in a pragmatic and effective way. A lesson learned becomes one 
of many sound approaches that crosses functional boundaries and allows an organization to learn 
from both its mistakes and its successes. Best practices, new technologies and knowledge are able 
to be transferred using this approach. In addition, the expertise is able to share research fi ndings to 
enhance the capability of arranging a most favorable coastal hazard management. The proposed 
approach outlined here is the preparation of a coastal hazard management for coastal communities 
through informed, coordinated and timely actions over the long term. This is necessary to avoid 
an uncoordinated sectoral approach or locally incoherent mitigation countermeasures. From 
the lessons learned, it can be concluded that it is important to follow appropriate and effective 
coastal hazard management cycle chart as guidance on protecting both the coastal area and the 
community. Also, wide arrays of hazard-related management plans are outlined in this study.

A Review of Coastal Hazard Management Performances: 
Lesson Learned

Agnes Y.W. Widayati*, Kyuhan Kim‡
*Yedahm Engineering
‡Kwandong University
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Since beach topography, which is affected by wave, current and wind, ultimately is three-
dimensionally changed, it is necessary to survey for volume change. But some studies could not 
exhibit change of topographic characteristics due to surveying only horizontal area. Also, native 
salt-resistant vegetation is essential to the beach and dune system as it both accumulates and 
stabilizes sand. For this reason, we carried out survey for beach topography and coastal vegetation 
around foreshore of Jinudo, one of 7 sand barriers in Nakdong River Estuary, with approximately 
3 km of coastline. Nakdong River Estuary, located on the south-eastern coast of Korea, shows 
very unstable topographical changes due to large sedimentation from Nakdong River and various 
uses of the wet-land area. To examine relationships between beach profile change and coastal 
vegetation at Jinudo, this study was performed to set up control points around Jinudo using total 
station in 2004. The elevation and coordinate of 23 control points were verified and fixed in 
2007. Finally, beach topographical survey was performed to all the foreshore of Jinudo in 2008 
and 2010. Beach volume change and variable vegetation belt was estimated during this period. 
As a consequence, average annual volume is not only about 24.45 m3 per unit width and mainly 
accumulated on the swash zone around coastline of Jinudo (positive in seaward direction), but 
vegetation belts at the same time are averagely moved about 8.5 m to the offshore. Besides, all 
of the sediment volume is increased at the point above mean sea level (M.S.L.). As we have 
seen, positive, the result shows positive beach profile change supply more the space and coastal 
vegetation can live. Finally, it is believed that the causes of positive beach profile change on Jinu-
do in Nakdong river estuary are waves, continuous supplied sediments from Nakdong River and 
advanced vegetation. In order to improve on these issues, this study needs to survey beach profiles 
before and after extreme wave conditions and add to depth survey.

A Study of the Relationship between Beach Profile Change and 
Coastal Vegetation at Jinudo in Nakdong River Estuary

Chang-ill Yoo*, Gyumin Lee‡
*Pukyong National University
‡Sungkyunkwan University 
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The Haeundae in southeast end of Korean Peninsula is a famous beach which is one of the 
most popular tourist attractions of Korea during summer. It has coastline with a length of 
about 1.6 km and beach with a wide of about 40 m facing the open sea of Korea South Sea 
and Korea Strait. Due to strong wind in winter and severe typhoon in summer, the beach 
is significantly eroded and retreated toward inland resulted from the sediment transport by 
wave-induced current in surf zone and residual current in sub-tidal area. Since last 30 years, 
the coastal development is undergoing rapidly, also yielding beach erosion and bathymetric 
change in Haeundae coastal waters. In addition, a variety of beach restoration projects such 
as beach nourishment have been made. Recently, the government has decided to construct 
two submerged breakwaters near the both end of beach to protect the beach replenishment. 
We have estimated the annual variation and vertical structure of residual current with one-
year long observed flows using AWAC, an acoustic wave and current meter, in two locations 
of Haeundae coastal waters with mean water depth of about 15 m and 22 m. We have also 
measured short-term flows near the surf zone during in summer and winter. The moving 
average method with fortnightly period was applied to estimate speed and direction of the 
residual current. The wave data measured by using AWAC has been analyzed to estimate 
the seasonal variation of wave environment near the Haeundae beach. In this study, we have 
estimated the variability of residual current and wave using long-term observed current 
and wave measured by bottom mounted AWAC. The seasonal variation of sand budget on 
the beach and bottom sediment budget of sub-tidal area has been analyzed with measured 
data by RTK-GPS and Multi-beam echo-sounder. The variation of Haeundae sand budget 
can be traced by the estimated residual current and wave-induced current. This measured 
hydrodynamic data will be used for the validation of operational coastal modeling system 
for the prediction of hydrodynamics and sediment transport in Haeundae coastal waters for 
supporting the development of coastal erosion control system.

Variability of Residual Current and Wave in 
Haeundae using Long-term observed AWAC data

Hak Soo Lim*, Chang S. Kim*, Seon Jeong Kim*, Hee Jun Lee*, Jae Seol Shim*
*KIOST
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The eastern coast of South Korea has witnessed indiscriminate construction of breakwaters 
and groins as part of the construction of small harbors. Breakwaters protect fi shing ships and 
harbors through reducing of external force intensity which are generating by effect of waves 
and currents. Against of its true goal, these artificial structures adjacent to harbors have 
been infl uencing unexpected effects on harborages and vicinity of breakwater location. The 
construction of coastal structures tends to change the tidal current and also blocks the fl ow of 
littoral current. As the fl ow changes, coastal erosion occurred in some parts of shore, while 
an accretion phenomenon generates in the other parts. As increasing of construction of small-
scale ports and harbor facilities in the eastern coast of South Korea, littoral current patterns 
in this area have been unexpectedly changed. The east breakwater of Gonghyunjin harbor 
in Gangwon province, which is located in eastern coast of South Korea, was extended with 
a length of 420m and the south groin with a length of 255m was constructed between 2001 
and 2007. On 2008, serious coastal changes occurred after the completion of breakwater 
extension work at the end of 2007. Since the breakwater construction work was completed, 
the fl ow of waves changed and the any amount of sand continuously deposited, and also, a 
beach on nearby the harbor was eroded. In this study, we performed echo sounding surveying 
three times, with 10m intervals at inner area in the Gonghyunjin harbor and about 100m 
spans at external zone of the harbor, using a high-precision GNSS receiver. As a result, it 
is believed that the sand deposit at the harbor entrance is due to a combination of factors, 
including the change in the flow of the current, reduction of the amount of sand from the 
river, and coastal erosion. Even in a small fishing harbor, the design of the harbor should 
consider the flow of the seasonal tidal currents and the sand transport at the site where 
breakwaters are to be constructed. The sand deposit should be minimized by constructing 
structures based on the results of a detailed survey on the possibility of sand infl ow.

Analysis of seasonal drift sand transport resulting from 
extension of breakwater in Gonghyunjin harbor, Korea

HyungSeok Lee*, Inho Kim‡, Dong-Seob Song‡
*Hanzhong University
‡Kangwon National University
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The surf zone on any shoreline has the potential under certain conditions to be hazardous 
for humans, no matter what is their level of water skills. A Surf Safety Index (SSI) is being 
developed as a tool to help individuals become aware of whether or not surf conditions 
are dangerous for them. The SSI is calculated using a Surf Hazard Rating (SHR) that is 
compared to an individual’s surf-competence rating. However, during the early stages of 
this project, we will only be comparing the existing SHR against the competence-levels of 
surf lifesavers (known as the “Competitor Surf Competency Rating” or CSCR).  Extensions 
of the project will include the competence-levels of the general public later on. This paper 
concentrates deliberately on the SHR as the sum of the separate ratings that are assigned to 
the seven most basic and easily recordable effects within the surf zone. These effects are 
caused by the weather, local area and sea topography and the tides. The surf characteristics 
that describe these effects are: the wave height, wave type, wave period, surf zone width, 
surface turbulence, littoral drift and rip currents. Other less frequently-occurring hazards 
caused by rock outcrops, human construction or marine life (for example) are included in 
an eighth subsidiary rating. Data have been collected across two competitive Australian 
surf lifesaving seasons (2012/13 and 2013/14) in order to assess the reliability and accuracy 
of the Surf Hazard Rating. The input from more than sixty long-term and experienced surf 
lifesavers has been included in this validation process. To date, the results have confirmed 
a significant correlation between the existing SHR and the number and type of incidents 
occurring in the surf zone during Australian surf lifesaving competitions. Based on the data 
from numerous experiments and observations, plus our combined surf experience, the ways 
of obtaining a measure of the various surf characteristics and assigning appropriate ratings 
will be discussed in detail. The direction of further research will be itemised at the end.

Further Developments of the Surf Safety Index

Gary McCoy*, Neville de Mestre*
*Bond University
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Every year since 2007, deaths caused by rip currents and hundreds of swimmers rescued from 
rip currents have been reported in South Korea, and the scale of damage is tended to increase 
particularly in Haeundae Beach. To mitigate the damage, Korea Hydrographic and Oceanographic 
Administration (KHOA), the Korean government organization in charge of rip currents, has 
constructed and has been operating a rip current monitoring and warning system based on real-
time observations as a pilot basis in Haeundae beach every summer season since 2011. This 
paper describes how the real-time warning system works, introduces the algorithm to predict 
the rip current likelihood in this system, and shows its performance during the rip current events 
of Haeundae beach. The system consists of three main parts. The first part is the observation 
system that includes observational buoys, a tidal station, their transceivers, and the processers to 
manage the observational data for precursors to rip current occurrences. The second part is the 
prediction system that evaluates risk index and level according to rip current likelihood by using 
the algorithm constituted as a function of real-time observation quantities. The rip-current index 
function was derived from the distributions of rip current likelihood which was quantified based 
on a database of numerical simulations under various sea scenarios corresponding to the possible 
observations. The numerical simulations of rip currents at Haeundae coast were conducted by 
using FUNWAVE, a nonlinear Boussinesq model, because it has been used for investigation of 
rip current in many previous studies and is capable of simulating rapid rip currents under random 
waves with phase-resolving wave-current interactions in the field situations. For the quantification 
in a simulation case, the likelihood of rip current was defined by the rate of the time period, 
during which the rip current velocity is larger than the threshold velocity, over the total simulation 
time. For this, the rip current velocity was defined as the maximum seaward cross-shore current 
velocity in the computational domain, and the threshold velocity was defined as an arbitrary 
velocity regarded to overwhelm the resistance of swimmers. The third part is the alarm system 
which supports the rip current risk index and level for coast guards through SMS or web-based 
service. Finally, to check the possibility of its application, the risk indices and levels produced by 
the rip current warning system during the real rip-current events at Haeundae beach in 2012 and 
2013 were presented with their 
video camera images. The results 
showed reasonable predictions, 
and thus the system could be a 
useful tool to determine the action 
plan through some modifications 
with respect to forecasting period.

Rip Current Warning System based on Real-Time
Observations for Haeundae Beach, Korea

Junwoo Choi*, Chae-Ho Lim‡, Sung Bum Yoon†
*Korea Institute of Construction Technology
‡Korea Hydrographic and Oceanographic Administration
†Hanyang University
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Beach erosion monitoring result for safe beach selection in 
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Jaemyoung Cho*Jaemyoung Cho*, Hongsik Yun*, Miran Lee‡, Kwangjae Wie†, Am Jang*
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‡National Disaster Management Institute
†Geostory Inc.

Behavior Characteristics Analysis of GPS Buoy in Rip Current Occurrence Environment

Dong-Seob Song*Dong-Seob Song*
*Kangwon National University

Introduction to KMA Operational Forecasting System for Rip Current

Hyunmin Eom*Hyunmin Eom*, Juho Yun*, Chung Kyo Jeong*, Sung Hyup You*, Jang Won Seo*
*Korea Meteorological Administration

Development of an alert system for coastal hazard management using Li
DAR data and multispectral orthoimages taken in the Nakdong River Estuaries

Yunjae Choung*Yunjae Choung*
*The Ohio State University
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The Integrated Coastal Zone Management (ICZM) Plan by the Ministry of Oceans and 
Fisheries (MOF), established in August 2000, the Coastal Erosion Monitoring Program 
(CEMP), which was supported by the Coastal Zone Management Law (CZML), has been 
implementing to evaluate state and features of coastal erosion with quantitative field 
surveying data and numerical analyses. The Gangwon province, which is located in the mid-
eastern part of the Korean Peninsula, started the CEMP on 2006 and has been currently 
progressing. The CEMP in the east coast of Gangwon province is carried out in all the 41 
littoral drift cells. The program basically includes shoreline position change, cross-shore 
section, seabed quality, and wave measurement as well as video monitoring, aerial and 
satellite image analysis, and river surveys, among others. In this study, we compared and 
evaluated a level of beach erosion based on the acquisition of a series of coastal erosion 
monitoring information for 6 years, including other factors, i.e. local resident’ awareness 
for erosion state in their local area, surveyor’s awareness. The coastal erosion levels were 
separated four phases through fi ne (F), normal (N), worry (W), and seriousness (S) on 35 
littoral drift sectors. The evaluation result shows that a serious erosion phenomenon in east 
coastal area of Korea has been progressing. Especially, the eroded sectors with S phase were 
extremely increased on 2012 (F=1, N=4, C=13, D=22), compared with monitored result on 
2010 (F=1, N=2, C=19, D=14). Additionally, we suggested the stable beach for safe beach 
recreation from the beach erosion monitoring results.

Beach erosion monitoring result for safe beach selection in 
East coastal area, South Korea

Dong-Seob Song*, Inho Kim*, HyungSeok Lee‡
*Kangwon National University
‡Hanzhong University
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Until recently, most coastline maps have been produced through aerial photogrammetry while 
bathymetric maps have been produced by measurement methods using sonar waves from echo 
sounders or side-scan sonar. Shallow seabeds (below 10 meters) that are close to the coast, 
however, not only make aerial photogrammetry impossible but also make access by ships 
difficult, thus making sonar-wave measurement impossible. Even if the sea level on a coastal 
region were possible, the above two measurements would differ in measurement standards, 
accuracy, and precision, causing discontinuity between the two maps resulting from the two 
measurements. As with the active introduction of an airborne lidar measurement system, the 
three-dimensional measurement of the topographical survey using a laser, a high-precision and 
high-density topographical survey, could be possible. The lidar system often used in topographical 
surveys employs a near-infrared laser with laser pulse whose wavelength is about 1064 nm. A 
newer system has been implemented of late in addition to the near-infrared laser pulse: a green 
laser pulse with a wavelength of about 532 nm, which allows bathymetric surveys as it penetrates 
water. This has allowed the conduct of bathymetric surveys for shallow seabeds. This system 
can perform bathymetric surveys of shallow seabeds up to about 50 meters if the sea is relatively 
clear (low cloudiness), and by conducting both a topographical survey around the coastal region 
and a bathymetric survey, one can establish a coastal database consisting of high-precision spatial 
information.

In this study, topographical and bathymetric surveys were conducted on the Haeundae coastal 
region, using the Scanning Hydrographic Operational Airborne Laser System (SHOALS), to 
establish spatial information on the Haeundae coastal region. Towards this end, the calibration 
site for airborne lidar bathymetric survey sensors was installed, and for the determination 
of accurate coastlines and sea levels, tidal observations and subsequent calibrations were 
conducted. Furthermore, to assess the accuracy of the airborne lidar bathymetric survey result, 
the topographical survey result based on GPS RTK was compared with the bathymetric survey 
result based on the echo sounder. The result of the assessment of the accuracy of the airborne 
lidar bathymetry showed that the average accuracy of the coastline topography was 0.12±0.10 
m while that of the bathymetry was 0.89±0.32 m, which were about the same as the accuracy of 
the existing bathymetry. Considering, however, that the existing bathymetry cannot measure the 
sea level on a shallow seabed, and also that airborne lidar bathymetry is very fast, airborne lidar 
bathymetry is a very useful survey method for establishing coastline spatial information. Airborne 
lidar bathymetry allows the production of precise coastline and waterway maps and can thus offer 
various data not only for harbor and coastal engineering but also for the development of coastal 
resources and for researches on the coastal ecosystem.

A Study on the Precise Bathymetry Measurement in the 
Haeundae Coast, South Korea Using Airborne Green LiDAR System

Jaemyoung Cho*, Hongsik Yun*, Miran Lee‡, Kwangjae Wie†, Am Jang*
*Sungkyunkwan University  
‡National Disaster Management Institute
†Geostory Inc.
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GPS buoys have been used to acquire sea level change data, atmospheric parameters 
and other oceanic variables in sea for the purposes of vertical datum determination, tide 
correction, radar altimeter calibration, ocean environment and marine pollution monitoring. 
The occurrence of rip current in the Haeundae beach, which is one of the most famous 
beaches in South Korea, has been threatening beach-goers security in summer season 
annually. Therefore, we adopted GPS buoy system for an experiment which is to investigate 
rip current velocity; it is sporadic and may quickly upsurge within minutes due to larger 
arriving wave groups or nearshore flow uncertainties. In this study, for high accurate 
positioning of buy equipment, a Satellite Based Argumentation System DGPS data logger 
was deployed to investigate within fl oating object, and it can be acquired three-dimensional 
coordinate or geodetic position of buoy with continuous NMEA-0183 protocol during 24 
hours. The wave height and current profile measured by in-situ Acoustic Doppler Current 
Profi lers in a cross-shore array were compared with the GPS-derived current velocity, it is 
were clearly increased before and after generation of rip current, and wave period also was 
lengthened when a rip current generated. The results presented in this study indicate that 
using GPS buoy system is a reasonable alternative for the measurement of rip current.

Behavior Characteristics Analysis of GPS Buoy in
Rip Current Occurrence Environment

Dong-Seob Song*
*Kangwon National University
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Introduction to KMA Operational Forecasting System
for Rip Current

Hyunmin Eom*, Juho Yun*, Chung Kyo Jeong*, Sung Hyup You*, Jang Won Seo*
*Korea Meteorological Administration

A rip current, commonly referred to simply as a rip, is a strong channel of sea water flowing 
seaward from the near the shore, typically through the surf line. Rip currents can be found on 
the Haeundae beach every year and make a very large number of rescues each year (106 in 
2009, 144 in 2010 and 220 in 2012). The main reasons that it is present on the Haeundae beach 
are the geographical factor, wide surf zone and mild slope, and meteorological factor, seasonal 
southern wind and normal waves. When waves travel normal from deep to shallow water, there 
is a greater than normal transport of wave energy into a surf zone which may result in an elevated 
rip current risk. Korea Meteorological Administration (KMA) developed a rip current forecast 
system that considers bathymetric and meteorological effect through R&D program. The system 
is based on high resolution topography and uses wave direction, height and period of incident 
wave, tidal elevation and wind condition for operating. And boundary conditions are obtained by 
the Regional Data Assimilation and Prediction System (RDAPS) and Regional Wave Prediction 
System (RWW3), a weather forecasting system of the KMA. The rip current forecast system 
predicts a daily 72-hour current field. Additionally forecasters analyze hourly conditions which 
are wave height (> 1.5m), wave period (> 9sec), wave direction (near normal waves) and wind 
direction (onshore) and then support cooperation organizations with a rip current information (safe, 
watch, warning and danger). Recently rip currents also occur on Yangyang (Naksan beach), Jeju 
island (Jungmun beach). Therefore we plan to extend the prediction areas by applying the forecast 
system to Naksan and Jungmun.
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An alert system is a useful tool for management of coastal zones and monitoring of various 
coastal hazards such as coastal flooding, shoreline retreat, beach erosion, coastal landslides 
and etc. that can occur in the coastal zones. Historically, research on coastal hazard 
management has been carried out by using one type of the remote sensing data sets, the 
ground surveying method and etc. Utilization of the multiple remote sensing data sets such 
as LiDAR data and multispectral orthoimages is efficient for developing the alert system 
for coastal hazard management due to its advantages for surveying wide and dynamic 
coastal areas and identifying the various coastal features having the different geometric 
and spectrum patters. This research aims at developing an alert system for coastal hazard 
management by using the multiple remote sensing data sets taken in the Nakdong River 
Estuaries. Multiple steps are included in the procedure: i) identifying the various types of 
the risks (beach erosion, shoreline retreat, coastal flooding and etc.) that can occur in the 
coastal zones, ii) generation of the DSM (Digital Surface Models) using the LiDAR data, 
iii) extraction of setback line showing the boundaries of the safe zones and the shorelines 
using the multispectral orthoimages, iv) implementation of the judgment test by measuring 
the distance and height between the generated setbacks line and shorelines in the defined 
interval, v) detecting the type of the risk that can occur in the zone using the different 
parameters, vi) showing the level of risk that can occur in the coastal zone on the generated 
shorelines by using the different colors. Multiple algorithms such as the edge detection 
method, the breakline detection method, the interpolation method and etc. are employed to 
develop the alert system. The Nakdong River Estuaries are selected as the study area due to 
its severe damages caused by the dynamic waves and the annual typhoons. The developed 
system would be efficient for showing the types of the risks which the coastal zone includes 
and predicting the risks that can occur in the coastal zones. 

Development of an alert system for coastal hazard management 
using LiDAR data and multispectral orthoimages taken in the 
Nakdong River Estuaries

Yunjae Choung*
*The Ohio State University
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The Infl uence of Perceived risk on Participation Motivation and
Re-participation intention in Marine sports
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The purpose of this study was to identify the influence of perceived risk on participation 
motivation and re-participation intention in marine sports participants. To achieve this 
purpose, established path among measurement items and analyzed self-administrated survey 
collected from 300 marine sports club members using SPSS and AMOS as follows. First, 
both exploratory and confi rmatory factor analysis were conducted to examine reliability and 
validity of scale and to descriptive statistics. Second, multi group analysis was conducted 
to examine if there was signifi cant difference in established path model between sex. Third, 
both correlation and multiple regression analysis were conducted to examine the inter 
relation among measurement items of established path. Forth, path analysis was conducted to 
examine path of established study model. The results were as follows. First, the structure of 
each measurement item was confi rmed. Second, there was signifi cant diference in established 
path model between sex. Second, there were significant differences in participation 
motivation and re-participation intention between sex, higher in men, but no significant 
difference in perceived risk. Third, there are significant positive or negative correlation 
among each measurement item. Forth, perceived risk has a direct infl uence on participation 
motivation(direct effect= -.33), and participation motivation has a direct influence on re-
participation intention(direct effect= .56). As a result, this research shows that the lower the 
perceived risk, the higher the participation motivation and the re-participation intention in 
marine sports.

The Infl uence of Perceived risk on Participation Motivation 
and Re-participation intention in Marine sports
Seong Soon Park*, Yong Taek Rhim‡, Min Jun Kim†, Sung Kue Kim‡, Jung In Yoo‡

*Sahmyook University
‡Namseoul University
†Kyonggi University
‡Korea University
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How to improve the professionalism of fi rst aid instructor

Heekyoung Seo*
*Hanyang University

In the ‘HAE UN DAE’ BEACH, rip current which abruptly occurred every year make swimmers 
about 30 people be suddenly pushed to off the shore and they was rescued by rescue team 
members repeatedly. Therefore, it is highly signifi cant to establish scientifi c steps about preventing 
human accidents. As the result, the National Oceanographic Research Institute comes up with the 
method that rescue team members can acknowledge the outbreak of rip current in advance and 
evacuate swimmers in the beach, allowing them to establish the system of real-time rip current 
detector which report text messages to rescue team members by sorting rip current possibility into 
4 steps(concern, caution, alarm, alert) by means of blending the technology of real-time maritime 
surveillance and the technique of computer simulation from 2011. However, This method is that 
it is diffi cult for rescue team members to evacuate people and prevent people getting hurt from rip 
current utterly because a lot of people, about 700 thousands people, get fl ocked in the beach and 
rescue team members is limited. It is important to save people immediately from rip current to 
shore and deal with fi rst aid such as CPR because survivor who get a cardiac arrest after 4 minutes 
would pass away. Therefore it is the most crucial for first witness to do first aid to survivor 
immediately. Although it is significant to establish the professional system of surveillance for 
making swimmers be safe in the beach, it is effective to educate general people about fi rst aid 
method to prevent accident in the beach. Today As you can see record about the education of fi rst 
aid in the past 10 years, the record show that the 40 percentages of adults have ever been educated. 
However, in the real situation, the percentage of conduct is only the 1.4 percentages of adults. 
This means that the education methods have not been standardized from several institutions and 
trainers lack of professionalism about fi rst aid because of the standard is not precise. Thus, in the 
research, I researched about the professional requirement of trainer for the high-quality education 
about fi rst aid, which I used a ‘Linsay method’ such as criterion of professional acknowledge and 
applied it to 100 lecuturers affi liated the domestic education institutions of fi rst aid. As the results 
of research, The score of service shows high scores about 4.6 points out of 5 points, however the 
score of knowledge and technique shows lower scores than that of service about 3.8 poinst out of 
5 points. And the research shows that the professional requirement is the following establishing 
an academic society, enriching the standard of trainer quality, and reinforcing a refresher training. 
In general, When maritime accident would be occurred, the first witness conducting first aid 
immediately is even more important than waiting rescue team members to decrease damage of 
human life. Hence the high-quality training is preceding practice training, which make people be 
able to do fi rst aid in emergency. Therefore, we should foster many professional trainers through 
providing institutional strategies to make trainers get high technique and knowledge. 
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New priority ranking algorithm for the deteriorated coastal 
bridges considering network level

Sungnam Hong*,Jinwoong Choi*, Sun-Kyu Park*
*Sungkyunkwan University

Nowadays, bridge structures are constructed and designed for the structural safety on demand 
of the design code. But coastal bridges are continuously deteriorated by many causes such as 
concrete spalling and exfoliation due to aging, faulty construction, and various deterioration 
factors. In this paper, the prior ranking algorithm is investigated for performing maintenance 
management of coastal bridges and composed of more reasonable algorithm with  studied on 
precedence priority ranking algorithm to achieve maintenance of bridge, composed so that 
get into more reasonable algorithm refl ecting load capacity function and traffi c of bridges. A 
full mark of Rating Index is 100 points and coastal bridges get high points as defi cient degree 
of bridge is high. According to this, preferential target bridge is chosen.
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After 2011 Fukushima Nuclear Power Plant (NPP) accident, a review of various aspects 
need to be revealed about the safety of NPP. 2011 Tohoku Earthquake and Tsunami has 
caused devastating damage to the coastal region. Coastal structures were destroyed due to 
the enormous wave force of Tsunami. Especially, it is important to protect the absolutely 
essential infrastructures such as electric power plants from a tsunami. Tsunami can carry 
the large amount of sea sand on the harbor and the deposition and/or erosion on the harbor. 
The deposition of the sediment in the harbors where power plants were located may affect 
the function of a cooling system by preventing water intake. Therefore, the prediction of the 
sediment transport due to tsunami plays an essential role in safety assessment of the harbor 
structures against tsunami. In this paper, we focus the evaluation of safety for water intake. 
A wave hydraulic scale model was manufactured and used to investigate the characteristics 
of the sediment transport in artifi cial structure. The manufactured piston type wave maker 
can generate the isolate wave and regular waves. On the other side of the wave maker, the 
water intake structures including the breakwater were installed as the scale reduction. The 
reduced structure with typical form was constructed on the movable bed. Overall appearance 
of the scale reduced water intake include the breakwater are like the typical harbor. The wave 
propagation and topography change after experiment was measured using CCD camera by 
photogrammetry method. The typical flow field and topography change were as follows. 
A vortex appeared around the breakwater when the incident wave reached the entrance of 
the harbor. It was observed that the vortex entrained the bottom sand around the edge of the 
breakwater and caused highly turbid water. The vortex migrated into the harbor with turbid 
water and grew larger. As a result, the one large vortex centered at the central position of 
the harbor existed. When the water level decreased, the return fl ow carried much suspended 
sand to the outside of the harbor. The return fl ow along the main breakwater and the vortexes 
appeared at the edge of the interior breakwater obviously entrained the bottom sand. The 
signifi cant erosion was made at the entrance of the harbor. In the harbor, the deposition of the 
sediment appeared at the center of the harbor which correspond to the center of the vortex 
located. Our research can be used for validation of the numerical model and analysis of the 
non-dimensional sediment transport parameter.

Laboratory experiments for evaluating the characteristics 
of sediment transport due to long wave in artifi cial structure

Byungil Min*, Kihyun Park*, Minkyo Youm*, Backguen Lee*, Kyungsuk Suh*
*Korea Atomic Energy Research Institute
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Development of Prediction System for Invasion of 
Swell-like Waves on the southern Coast of Korea

Jungwon Kim*, Hyunseung Kim*, Jung Lyul Lee‡
*Ocean Research and Strategy Corporation
‡Sungkyunkwan University

Recently, events of rip current have frequently been reported at Haeundae Beach, located 
on the southeastern corner of the Korean Peninsula. Especially, more than 200 people were 
swept away by rip current in August 4, 2012, and then rescued. The main causes of the 
occurrence of rip current are wave approaching on the shore, or strong wind pushing water 
toward the shore. The flow of rip current is stronger when the swell-like wave which have 
characteristic of relatively long-period is invading during the impact of hurricane far off 
shore. However existing models predicting wind wave, these are required a lot of time to 
calculate and have lower accuracy for the invasion of swell-like waves, because these are 
calculated for development and propagation of wave at the same time. Such calculation 
methods affect adversely the prediction of rip current occurring in a short time sporadically. 
In this study, we examined applicability of prediction for invasion of swell-like waves by 
numerical model which rapidly simulated the development and propagation of wave. The 
result of numerical model was compared with data of wave observation during the same 
period, when rip current occurred in August, 2012.
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Offshore bridges have distinct load and construction conditions compared to land bridges. In 
order to construct a bridge over the sea, it must consider the loads occurred by the ocean currents 
and waves in addition to the loads that are generally considered during the design of a land bridge. 
Furthermore, erosions occur around the cast-in-place offshore piles through the ocean currents, 
while large seabed sediment transports may occur in most of the offshore bridge sites if the ocean 
current is intense. The boundary conditions affected by these ocean currents turn the cast-in-
place offshore piles, which are under construction, into members that are very vulnerable to the 
horizontal forces generated by the ocean currents and waves. This is due to the nature of the cast-
in-place piles as cantilevers before the superstructures such as PC house, piers, and girders are 
installed. Cantilever members collapse if the moment generated at the fixed end becomes greater 
than the design moment. Furthermore, the boundary conditions caused by the ocean currents 
increase the total length of the cast-in-place piles and the increased pile length is able to generate a 
moment that is greater than that of the fixed end moment, which is expected during the design. As 
a matter of fact, the accidents caused by the collapse of the cast-in-place piles are frequent due to 
the erosions or the large seabed sediment transports at many offshore bridge construction sites. As 
a result, a thorough observation is needed because the offshore bridges, while under construction, 
are very unstable. In order to prevent further recurrence of the accidents, an investigation is 
warranted to determine the cause of the collapse of the cast-in-place offshore piles In this study, a 
numerical analysis was conducted through the finite element method to examine the occurrence 
of the actual collapses of the offshore bridges due to the large seabed sediment transports during 
construction. Moreover, a three-dimensional model was constructed to perform the finite element 
analysis. The displacement data of the piles located in proximity to the collapsed cast-in-place 
piles were measured with the highly accurate Real Time Kinematic-Global Positioning System 
(RTK-GPS). The finite element analysis results of the target piles were compared with the 
measured displacement data to establish the validity 
of the analysis model. In order to estimate the reason 
of the offshore pile collapse, various influential factors 
were considered and possible scenarios were written. 
The influential factors such as the flow speed, site 
conditions, and depth of seabed sediment transport 
were taken into consideration in the scenarios. 
The three-dimensional finite element analysis was 
conducted based on these scenarios and the results 
were pieced together to estimate the cause of the cast-
in-place piles collapsed by seabed sediment transport.

Simulation of cast-in-place offshore pile collapsed by 
seabed sediment transport

Sun-Kyu Park*, Jongho Park*, Sungnam Hong*
*Sungkyunkwan University

ID: P#11

Poster Session # 01 Poster Session # 01

8988



Contact: gpsboy@skku.edu

Rip current research using a CCTV image analysis including 
tube image detecting techniques at Haeundae Beach, Korea

Jinsang Hwang*, Jooyong Lee*, Hongsic Yoon*, Yong Cheol Suh‡
*Sungkyunkwan University
‡The Ohio State University

Costal video monitoring systems using CCTV have been recognized as a very effective 
coastal management tool, uniquely providing data with excellent spatial and temporal 
resolution and coverage. Also, this monitoring system has the advantage to be a cheap, 
continuous and automatic technique for data acquisition of the visible littoral phenomena 
along large periods. At Haeundae beach which is located on the southeastern corner 
of Korean Peninsula, more than 200~300 people were swept away by the fast-moving 
seaward current and rescued, on August 4th and 7th, 2012. Beachgoers have strengthened 
the lookout measures at several locations where rip currents have occurred. In response, 
the Korean Meteorological Administration plans to set up monitoring equipment to assess 
weather conditions and issue rip current warnings on Haeundae beach from 2010. The 
fi eld measurement including CCTV video monitoring system for clarifying the generation 
mechanism was performed in Haeundae beach. In this study, we present a tube image 
detecting technique using CCTV video monitoring system suitable for measurement of rip 
current at Haeundae beach. We applied a case of rip current generation at Haeundae beach. 
Based on the time series CCTV monitoring images which processed orthorectifi cation, we 
research about characteristic of rip current using the Particle image velocimetry techniques. 
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Long-term shoreline position of Haeundae Beach has been quite stable notwithstanding 
seasonal oscillatory movement. Haeundae Beach has been known to undergo seasonal 
bathymetric changes, i.e. erosion of east part and accretion of west part of the beach in winter, 
and accretion of east part and erosion of west part of the beach in summer. Bathymetry 
around Haeundae Beach was surveyed on 31 August 2007 and 30 November 2007 by using 
echo-sounder, while wave, tide, tidal current, wind were measured between the two survey 
days, so that bathymetric change at Haeundae Beach was obtained from the two surveys. 
According to the surveys the east part of the beach was eroded, and the west part of the beach 
was accreted. Measured waves during the period were mostly E or SE waves. A numerical 
model system CST3D was adopted to reproduce the bathymetric change at Haeundae Beach 
during the period. A representative wave condition set was chosen for the period instead of 
time-series of wave record, based on equivalent sediment fl ux concept. Wave fi eld, wave-
induced force field, wave-induced current field, and sediment transport were computed 
from individual modules, SWAN, WIF, FLOW, SED, respectively. Computed bathymetric 
change agrees well with measured one. It is believed that selection of a representative wave 
condition set is useful for simulation of seasonal bathymetric change if wave direction is 
consistent. CST3D describes mechanism of sediment transport and consequent bathymetric 
change well, and could be applied to other coastal erosion problems.

Simulation of seasonal alongshore current-induced 
bathymetric change at Haeundae Beach, Korea
Hyoseob Kim*, Jae Youll Jin‡, Dae Hi Hwan*, Chanhwan Jang†, Ho Jun Yoo‡

*Kookmin University
‡Korea Institute of Ocean Science and Technology
†Korea Intellectual Property Offi ce
‡Geo System Research Corporation
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The seasonal variation of sediment transport usually keeps balance in sediment budget of natural 
beach. However, beaches are eroded due to the construction of many different kinds of the coastal 
structures in the coastal area. Also sea level rise and high waves deteriorate the coastal erosion. 
In order to understand the sediment transport mechanism in the specifi c site, it is so important to 
fi nd out the sediment budget in that area. It is known by the previous studies that the sediment cell 
of Bongpyeong Beach, Korea, covers from Jukbyeon Harbour and Goljang Harbour. However, 
the expansion of Jukbyeon Harbour caused the beach erosion in Bongpyeong Beach. As a 
countermeasure of beach erosion, four headlands were constructed but those headlands were not 
effective in preventing the beach erosion. In addition, TTP armoured submerged breakwaters 
were installed between the headlands to protect the beach. However, the results revealed that these 
methods were ineffective in this site. In this study, in order to fi gure out the sediment transport 
characteristics, fi eld investigations including cross-sections, shorelines, sediment properties, and 
wave characteristics were performed near Bongpyeong Beach from 2013 to 2014. These field 
data were used to fi nd out the beach erosion factors in this area and showed that the beach is not 
safe from the erosion due to the many coastal structures. Especially, the rip currents frequently 
occurred and accelerate the beach erosion. The characteristics of the rip current pattern were 
observed by using four rip current meters in order to estimate the mass fl ux in the area of sediment 
budget. The specially designed current meters were used to trace the rip current paths and were 
designed and manufactured as an almost neutrally buoyant current meter equipped with GPS. 
The results in this study showed that the rip currents occurred in 300m ~ 3km from the shoreline 
between the headlands and the headlands induced stronger rip currents in Bonpyeong Beach.

Correlation between Rip Current Occurrence 
and Coastal Erosion due to the Artifi cial Headlands

Inho Kim*, Jinhoon Kim*
*Kangwon National University

Fig.1 Headland at Bongpyeong Beach in Korea Fig.2 Rip current occurrence locations at 
Bongpyeong Beach in Korea
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The Investigation of Wave Induced Currents to 
fi nd the cause of Beach Erosion

Jinsung Seo*, Bumshick Shin*, Kyuhan Kim*
*Kwandong University

Incident waves occurred from the offshore are affected by the sea bottom as they approach the 
coastal zone and they are transformed by refraction and diffraction. The more they approach the 
shallow water, the more they are affected by shoaling and also it increases the fl ow velocity near 
the sea bottom, resulting in movements of sediments at the sea bottom. Moreover, the radiation 
stress at the wave breaking zone which is generated after the wave breaking produces rip current 
and long shore current. Those wave induced currents near shoreline display different patterns 
seasonally and that currents maintain the balance condition throughout the year which keeps the 
sea bottom in equilibrium. However, if costal structure has installed at the nearshore zone, the 
sediment fl ux balance which had been sustained throughout the year will break and sediments at 
nearshore bottom will either show indication of erosion or deposition and shoreline will change 
in form. Investigation methods available for analyzing the changing process and patterns of 
those wave induced currents are fi eld investigation, numerical simulation and hydraulic model 
test. With fi eld investigation, the changing process in wave induced current can be observed by 
directly monitoring the real sea area phenomenon. However the drawbacks of this methodology 
are that it is time consuming, costly, and not adequate for forecasting, which is needed to test the 
efficiency of a draft plan or a countermeasure for beach erosion. As for numerical simulation, 
more complex analysis on dimensional phenomenon is possible using computer simulation and 
comparatively many more number of cases and diverse cases can be tested. However, there still 
exist many aspects to be solved for theoretical analysis and numerical results to perfectly simulate 
the real situation. On the other hand, apart from being time consuming, costly, and showing 
problems regarding the scale effect, the hydraulic model test allows you to directly observe 
the phenomenon occurring in the model and also it feasibly in context of probable situation. 
Moreover, it displays exceptional performance in appraising the effi ciency of a countermeasure. 
Recently, movie images extracted from the model by utilizing the PIV technique are transformed 
into quantitative data, allowing for an objective data analysis. This paper adapted PIV technique 
while carrying out 3 dimensional hydraulic model test on the Namae beach in Gangwon 
Yangyan, performing numerous data analysis to understand wave induced current pattern and 
to investigate the cause of beach erosion. Based on the cause of beach erosion and wave current 
pattern identification a countermeasure of beach erosion was planned and its efficiency was 
tested through this research, 3D hydraulic model test methodology and PIV technique used in this 
paper are expected to be highly valuable in case of investigating the cause of beach erosion and 
developing a countermeasure for beach erosion.
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Observation of Rip Current Velocity at an Accidental Event by using Video Image Analysis
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Numerical study on generation mechanism of rip current at Haeundae beach, Korea
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A Numerical Study on Predicting the Drift Paths of the Victims due to Sporadically Occurring Rip Currents
Woo-Dong Lee*Woo-Dong Lee*, Dongsoo Hur*, Inho Kim‡

*Gyeongsang National University
‡Gangwon National University

Non-hydrostatic modeling of wave transformation and rip current circulation : 
A case study for the Haeundae beach, Korea
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*Korea Institute of Ocean Science & Technology

Introduction to automated system in HAECUM(HAEundae Current Model)
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*Sungkyunkwan University
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Haeundae beach is one of the most beautiful and popular beaches in South Korea, and 
unfortunately this beach has been received media coverage frequently because of rip currents. 
Hundreds of people rescued from rip currents have been reported every recent summer in the 
beach. In order to investigate the magnitude of rip currents at the accidental events, in which 
people are swept away from the shoal and rescued from rip currents at Haeundae beach, the 
float velocities of swimming tubes of people caught by the rip current were estimated by 
using an analysis of video camera images. This study focuses on one of the rip current events 
at the 10th of August in 2012 captured by a closed-circuit television (CCTV) at Paradise 
hotel in Haeundae beach. The analysis was performed by tracking the coordinates of the 
fl oating tubes in the video images of the CCTV, converting the image coordinate system into 
the conventional plane coordinate system, and evaluating their Lagrangian velocities. The 
orthogonal image correction for transformation of the two coordinate systems was conducted 
based on the triangulated irregular network (TIN) using Ground Control Point (GCP) surveys 
using Global Positioning System (GPS). As a result, the rip current velocities were estimated 
from the velocities of the fl oating tubes as shown in snapshots of orthogonally rectifi ed video 
images (Figure). The rip current was strongly developed southwardly from the shore and its 
maximum velocity is about 1.12m/s. In addition, from the ortho-rectifi ed plane images, it was 
confi rmed that the rip current was developed through the nodal line of honeycomb wave-crest 
pattern (i.e., interference pattern in a shallow water) which is generated by two wave trains 
propagating with slightly different directions. This preliminary results must be improved 
with respect to the correlation between the fl oating velocity and the current velocity, and the 
precision of GCP surveys over the sea surface, however, the future improvements will enable 
this technique to support a lot useful data to verify the forecast of rip currents.

Observation of Rip Current Velocity at an Accidental Event by 
using Video Image Analysis

Choong Hun Shin*, Junwoo Choi‡, Sung Bum Yoon*
*Hanyang University
‡Korea Institute of Construction Technology
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At Haeundae Beach, located on the southeastern corner of Korean Peninsula, more than 
200~300 people were swept away by the fast-moving seaward current and rescued, on 
August 4th and 7th, 2012. Beach patrons were carried away as far as 50 to 100 meters from 
the shore, where swimming is restricted for safety reasons. Rip currents are narrow currents 
initiated close to the shoreline, and fl ow strongly seaward through the surf zone and beyond. 
Rip currents that could cause tragic accidents are of considerable interest, both scientifi cally 
and to the public. However, our current understanding of the spatial and temporal behavior 
of rip currents is limited. In response, the Korean Meteorological Administration plans to 
set up monitoring equipment to assess weather conditions and issue rip current warnings 
on Haeundae beach from 2010. Rip current kinematics and beach morphodynamics were 
measured for 50 days at Haeunadae beach using several instruments composed of velocity 
and pressure sensors, Aquadopp profiler for shallow water, and so on. The morphology 
consisted of a low-tide terrace with incised quasi-periodic rip channels, representative 
of transverse bars. The spatial distribution of sediment is reflected in the background rip 
current fl ow fi eld. The mean velocity magnitudes within the rip channel increased offshore 
with decreasing tidal elevations and increased with increasing sea-swell energy. The 
vertical velocity profile on the bar indicated that the flow was predominantly shoreward. 
The Aquadopp profi ler is a high-resolution current profi ler, operating at sub-cm scales and 
collecting data as fast as 8 Hz. The instrument is targeted for use in boundary layer studies of 
the bottom 1-2 meters and for low energy environments. The HR-profi ler excels at providing 
fl ow details that are not attainable with any other instrument.

Vertical structure of rip current observed at Haeundae Beach

Inchul Kim*, Jung Lyul Lee‡, Jooyong Lee‡
*Dongseo University
‡Sungkyunkwan University
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Fig. Schematic sketch (left) of a rip current (2012.08.10. 15:31:50 ~ 15:32:50) 
generation due to the nodal line of honeycomb-patterned wave incidence and the vector plots (right) 
of the fl oating tubes based on the orthogonal rectifi cation from the video image of Haeundae beach.
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A Numerical Study on Predicting the Drift Paths 
of the Victims due to Sporadically Occurring Rip Currents

Woo-Dong Lee*, Dongsoo Hur*, Inho Kim‡
*Gyeongsang National University
‡Kangwon National University

Haeundae Beach is known as one of the most popular beaches in Korea. However, the sporadic 
occurrence of rip currents threatens the swimmers during the season of every summer vacation. 
Because the prediction of rip current, which usually occurs sporadically, is almost impossible, 
it is very difficult to build a countermeasure against the hazards of the rip currents. Without 
real-time prediction of rip current occurrence, the government should spend a huge amount 
of money to protect the swimmers every summer vacation. However, if we are able to predict 
the drift path of the swimmers (victims) due to the rip current where it occurs frequently, 
the prediction should be useful to rescue victims and to make a decision for installing 
appropriate coastal structures. In this study, a three-dimensional Navier-Stokes solver based on 
PBM(Porous Body Model, Hur et al, 2012) was used to simulate the generation mechanism 
and the flow velocity field of the rip currents in Haeundae Beach. Based on the calculated flow 
velocity field, a DEM(Distinct Element Method) traced floating particles to predict the drift 
paths of victims. The results were aimed to be used to build a countermeasure of victims due to 
the rip currents. Fig. 1(a) shows the rip current occurrence locations by field observations and 
Fig. 1(b) shows the simulation result of the rip currents by the three-dimensional Navier-Stokes 
solver (Hur et al, 2012). Both figures show a small difference in the rip current paths because 
the numerical model simply considered the incident wave coming with S-direction. Especially 
in Haeundae Beach, the results in this study show that the submerged shoal and the underwater 
rocks mainly cause the wave height variation along the beach. And this difference in the water 
surface elevations generates the rip current in the area of the lower water surface elevation and 
the deeper water depth. In the present study, the forces acting on the victims were estimated by 
applying the three-dimensional flow velocity field to the DEM(Distinct Element Method) as 
shown in Fig. 1(b). Moreover, the drift paths of victims were traced by applying the property of 
the representative human body to the drifting particle. Finally, the present study discusses the 
countermeasure of victims due to the rip currents.
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Haeundae beach is one of the most famous tourist attractions in Busan, Korea and, every 
year, millions of people have been visiting the beach. Recently, however, a rip current 
accident has been continuously observed in the middle of the beach and rescue workers 
covering Busan’s beaches have been on the highest alert for repeated rip currents. For 
example, more than 500 people was swept away by a strong channel of water flowing 
seaward from the shore and rescued after being dragged into deeper waters in 2013. 
Fortunately, no casualties were reported but the authorities said, given that the ideal weather 
conditions for rip currents are persisting, they could occur again at any time not only at 
Haeundae but also at other beaches. There have been some researches to identify generation 
mechanism of rip currents at Haeundae beach. Among them, an interesting numerical study 
inferred that a known mechanism of generating rip current due to the nodal line area of 
honeycomb-pattered wave crest was one of the significant factors of rip current occurrences 
of Haeundae beach. They conducted numerical experiments of nearshore circulation at 
Haeundae beach using a nonlinear Boussinesq equation model to confirm their hypothesis. 
In this study, we performed numerical experiments at Haeundae beach to identify generation 
mechanism of rip currents following their hypothesis. A well-known Boussinesq equations 
solver, FUNWAVE-TVD was employed to simulate nearshore circulation at Haeundae beach. 
First, the model was verified by generating rip current in a simple beach under a honeycomb 
pattern incident wave condition. The model was then applied to numerical simulations of 
depth-induced wave transformation at Haeundae beach and verified by comparing numerical 
results with corresponding field observational data. Finally, the model was applied to 
identify generation mechanism of rip current at Haeundae beach and characteristics of wave 
transformation were discussed for possible origins in detail. 

Numerical study on generation mechanism of rip current at 
Haeundae beach, Korea

Taemin Ha*, Jeseon Yoo*, Jaeseol Shim*, Kicheon Jun*, Kwang-Soon Park*
*Korea Institute of Ocean Science and Technology
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(a) Rip current occurrence locations in Haeundae.                      (b) A numerical simulation result of the rip currents
Fig. 1 Spatial distributions of rip currents occurred at Haeundae beach in Korea
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Rip Current Occurrence and Shoal Line Change due to the 
Submerged Breakwater

Inho Kim*, Dongsoo Hur‡, Hyuckmin Kweon†, Woo-Dong Lee‡
*Kangwon National University
‡Gyeongsang National University
†Gyeongju University

Beach erosion is caused by many different physical and geological factors and those factors 
are site specific. In order to understand the sediment transport mechanism in the specific site, 
it is so important to find out the sediment budget in that area. The existing field observation 
data show that the sediment cell of Wonpyeong Beach, located at Samchok in Korea, 
covers from Gungchon Harbour and Chogok Harbour. This budget cell includes Gungchon, 
Wonpyeong, and Munam Beaches. However, the construction of Gungchon Harbour in 2006 
caused shoal line retreat by approximately 50m in average. The government is trying to 
mitigate beach erosion by installing submerged breakwaters but additional erosion occurred 
in adjacent beach. In this study, this sediment cell was carefully monitored during the 
construction period of the submerged breakwater from 2013 to 2014. The field observations 
included the measurements of nearshore currents, wave climates, cross-sectional beach 
profiles, and shoreline changes every four seasons. The results in this study showed that 
a tombolo was formed behind the submerged breakwater and erosion was found near the 
area of the submerged breakwaters. Also, rip currents were generated between the gap of 
the submerged breakwater and the sediment was transported in offshore direction by the rip 
current. Moreover, a numerical analysis was performed to investigate the sediment transport 
mechanism and the results showed that the strong rip currents were generated by the gap 
between the submerged breakwaters.
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Haeundae beach in Busan is one of the most popular places in South Korea. But there is also a 
danger by occurrence of irregular fast moving rip current. To investigate a dominant mechanism of 
rip current in this area, the numerical simulation was carried out using non-hydrostatic models such 
as Surface WAves till SHore (SWASH) with observed wave and topographical data. SWASH based 
on the non-linear shallow water equations with non-hydrostatic pressure model can resolve many 
of the relevant physics in coastal wave propagation such as relatively new time-domain dispersion, 
shoaling, refraction, dissipation and nonlinearity. SWASH is very likely to be competitive with the 
Boussinesq-type wave models in terms of robustness and the computational resource (MPI parallel 
processing) required to provide reliable model outcomes in wave and flow conditions. In this paper, 
the applicability of SWASH for modeling wave transformation and rip current circulation near the 
shallow foreshore is mainly investigated. Assuming that rip current dynamics are controlled by the 
combination of variations in wave dissipation and morphological flow constriction, we tested the 
effects of wave parameters, such as wave heights, wave periods, wave directions, and change of tidal 
conditions, on rip current generations. The model results showed good agreements with previous 
study including measured data in this area. As a result of numerical study, wave refraction by spatial 
topographical feature - several submerged reef near the coasts - of Haeundae beach cause wave energy 
propagation to the different directions toward the beach. The area of honeycomb types of wave crest 
was well developed in the cross-shore direction. Rip currents were simulated when longshore currents 
flow though the channel which has very small wave energy toward the sea direction. And rip currents 
were increased for the higher wave heights, the longer wave periods conditions. In case of wave 
directions, we tested from SW to SE cases and represented the spatial characteristics of simulation 
results. Rip currents are known to be generated frequently at low tide conditions. In our results, peak 
rip flow speeds were simulated around low-tide condition when the joint effects of dissipation and 
morphological constriction were maximized. But in case of Haeundae beach, it was reported that the 
rip current accidents were commonly occurred during high or mid tide (Kim et al., 2010). During high- 
and mid-tide, it could be possible that water depth became deeper to allow increasing wave breaking 
zone, and a strong longshore current dominated the surf zone as a development of non-uniform wave 
energy distributions. This feature would be further discussed in this study.

Non-hydrostatic modeling of wave transformation and rip 
current circulation : A case study for the Haeundae beach, Korea

Jong-Joo Yoon*, Ki-Cheon Jun*, Jae-Seol Shim*
*Korea Institute of Ocean Science & Technology
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Fig. 1 Coastal erosion in Wonpyeong Beach                Fig. 2 Rip currents in Wonpyeong Beach
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A variety of survey and research methods are used in this study to determine some of the 
major physical, demographic and cultural factors responsible for the relatively large number 
of fatal drownings
on beaches located on the 1016 km Pacifi c coast of Costa Rica.  The abundance of pocket 
beaches, shallow sand bars, rivers and estuaries with mouths that empty into the ocean during 
outgoing tides are often responsible for creating strong, permanent and flash rip currents.  
A contributing factor is the high wave energy that impacts the coastline especially during 
the winter months.  Culture and demographic  factors contributing to drowning include a 
large tourist population and students participating in their school’s learning abroad program.  
Tourists and students are typically uniformed about rip currents and unaware of local beach 
hazards, especially rip currents.  Findings form a survey administered to bathers provided 
added confi dence to this conclusion.  Superstitions may also contribute to drowning.  During 
interviews, bathers stated that they are reluctant to rescue a swimmer because of the fear of 
being caught in a giant “remlino” or whirlpool.  The legal consumption of alcohol on Costa 
Rican beaches is also a factor since at least 40% of fatal drownings in America are believed 
to be alcohol related.  In addition, only eight of the more than 600 Pacific coast beaches 
are protected by lifeguards.  Few beaches provide warnings about rip currents and most are 
remote and, therefore, not accessible to a timely response from emergency fi rst responders.  
During this study, it was discovered that hotel owners frequently remove rip current warning 
signs out of fear from the negative publicity that these signs are believed to  generate.  When 
combined, these factors are responsible for Costa Rica’s high drowning rate that is nearly six 
times greater than the American rate.  Public education, establishing a professional lifeguard 
service and exercising due diligence by college administrators and local tour guides are 
measures that will help reduce drowning on Costa Rican beaches.      

Physical, Demographic and Cultural Factors Contributing to Fatal 
Drowning on Beaches Located on the Pacifi c Coast of Costa Rica

John R. Fletemeyer*, Robert Dean‡, Luis Hudalgo†
*FIU Laboratory for Coastal Research Executive Director, Aquatic Law and Safety Institute
‡University of Florida
†Presidente Associancion Nacional de Guardavidas Costa Rica
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Introduction to automated system in HAECUM
(HAEundae Current Model)

Jung Lyul Lee*, Jooyong Lee*
*Sungkyunkwan University

To predict wave-induced currents for the sake of public safety, coastal flows and waves 
are produced at each time step and grid point by means of a systematic interfacing of 
hydrodynamic and wave models (Lee et al, 2001). The fl ow velocity is infl uenced by tides, 
wave-induced current, and free surface flow due to waves. To provide a user-friendly 
simulation tool for end-users, a forecasting system has been built in a software package 
called HAECUM(HAEundae CUrrent Model). HAECUM model system has been built in 
a modular way with two sub-models: a wave model that uses radiation stress, and a current 
model. The fl ow velocity and water level due to tide-induced combined fl ow are determined 
by solving the depth-integrated equations of mass and motion (Lee et al, 2004). The forcing 
terms in this model include surface pressure, surface shear stress due to wind, bottom friction, 
Coriolis effects, and tide potential. Radiation stresses are fed back into the circulation model 
to calculate the wave-induced current. This model is solved using a fractional step method in 
conjunction with approximate factorization techniques, leading to an implicit fi nite difference 
scheme. This numerical prediction system simulation consists of several steps: bathymertic 
mapping, wave deformation, and nearshore wave-induced circulation. The fi rst step shows 
the seafloor relief as contour lines and provides surface navigational information about 
underwater depth at Haeundae Beach. The second step is a wave transformation model that 
predicts the change in wave height and direction from deep water to shallow coastal water 
using a hyperbolic mild slope equation, which was derived by Lee et al.(2001). The third is 
a phase-averaged shallow water model for predicting wave-induced current in coastal water. 
Lee’s (1993) model is applied in the present study.
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Development of a new image-based method 
of automated rip detection

Jinsoo Kim*, Dooyong Cho‡
*National Assembly Research Service
‡Chungnam National University

Field Studies on the Mini Rip Currents near the Swash 
Zone in Sokcho Beach

Jeseon yoo*Jeseon yoo*, Inho Kim‡, Jae-Youll Jin*
*Korea Institute of Ocean Science Technology
‡Kangwon National University

Effects of the Topographic Change on Mini Rip Currents and 
Swimming Environment in the Swash Zone

Hangwun kim*Hangwun kim*, Inho Kim‡, Jae-Youll Jin†
*Ulsan University
‡Kangwon National University
†Korea Institute of Ocean Science Technology

Contact: sue0851@skku.edu

A total of 358 bathing beaches have been designated and operated nationwide and are popular 
tourist attractions where more than seventy million people use annually in the Republic of Korea. 
Also people are growing more interested in marine leisure activities as they have enough time 
and economic means with a rise of the national income. Therefore, the importance of the safety 
management about the bathing beaches is growing increasingly. The city, district, and borough 
as offi cial agency have currently designated, notifi ed, managed, and operated the Korean bathing 
beaches. Also Ministry of Oceans and Fisheries Jurisdiction, Korea Coast Guard, and National 
Emergency Management Agency have performed safety management and environmental duties 
such as the marine facility installation, the guidance for management, operation, maintenance, 
water quality control, etc. of the bathing beaches according to individual statutes. Thus, the 
related regulations of the bathing beaches are scattered around individual acts because of 
diversifi ed agencies. Existing laws are inadequate to deal with a systematic management of the 
bathing beaches since legal system is complicated and just instruction or established rule which 
has the weak legal binding force cover important matters for the bathing beaches management. 
Therefore, in this study, policy implications for the use and management of the bathing beaches 
are suggested as follows. First, Laws and regulations for the safety management and maintenance 
of the bathing beaches need a major overhaul. Major agency should be designated to Ministry 
of Oceans and Fisheries Jurisdiction for use and management of the bathing beaches and 
have strengthened legal binding force for the marine facility installation and management and 
operation of the bathing beaches with legislation. New legislation gives a comprehensive policy 
direction in order to manage the bathing beaches as marine tourism resource and the division of 
roles between central government agencies and local governments. Also it brings the principle 
of sustainable development and management for the bathing beaches and the enhancement of 
environmental quality control of sea, sand, facilities, etc. Second, a very solid foundation for the 
safety and operation management of the bathing beaches is legally needed. Nowadays, water 
safety accidents in the bathing beaches have augmented because of carelessness, worsening 
weather, immature swimming, swimming under the infl uence, etc. 2,159 people were reported 
injured and 20 people killed in the water accident from 1st of June to end of August in 2013.  It 
is necessary to establish management plans based on Acts in order to develop measure to deal 
with safety management against the danger of rip currents and jellyfi shes with other frequent 
accidents. Finally, public relations and public educations for the danger of the rip current are 
needed. Because the rip current occurs non-periodically and is quickly extinguished, it is 
important for bathing customers in the beach to recognize and respond the dangerousness of the 
rip current by pre-training, advertisement, etc.

Development of a new image-based method 
of automated rip detection

Jinsoo Kim*, Dooyong Cho‡
*National Assembly Research Service
‡Chungnam National University
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Fig. 2 Sand grain and water sample collections in 
Gyeongpo Beach.

Fig. 1 Gyeongpo Beach in summer season
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Field Studies on the Mini Rip Currents near the Swash 
Zone in Sokcho Beach

Jeseon yoo*, Inho Kim‡, Jae-Youll Jin*
*Korea Institute of Ocean Science Technology
‡Kangwon National University

Most beaches in Gangwon-do, Korea, are sandy beaches and are directly affected by high 
waves. Shorelines are drastically changed in the beaches of this area by the high waves and 
the artifi cial factors such as coastal structures. This shoreline change problem gives negative 
impact on the coastal communities, e.g. beach erosion, the change of ecosystem due to the 
current direction change, and a rip current. In this study, fi eld observations in Sokcho Beach 
have been performed from 2013 to 2014 in order to find out the relationship between the 
factor of the beach cusp generation and the mini rip current. The shape of the beach cusp was 
investigated by comparing a recent aerial photograph to an aerial photograph in 1990. The 
fi eld observation data were used to investigate the elevation and width of the beach cusps. 
The bottom topography of the inner surf zone was measured by using a single beam echo 
sounder equipped with a RTK GPS (Real Time Kinematic GPS, allowable error < 3mm). 
The horizontal wave velocities in the swash zone during uprush and backwash phases were 
estimated from the image data collected by a fixed HD-CCTV. The field observation data 
from this study and other previous studies showed that severe beach erosions were happened 
and the cross-shore sediment transport was dominant compared to the longshore sediment 
transport in 2010 and 2013. The results showed that the swash zone had scarp-shape 
topography and the mini rip current was acting as one of the beach erosion factors in this 
area. 
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Many tourists visit beaches to relax and enjoy swimming and surfi ng every summer season. 
However, the drowning accidents are frequently happened in the east coast of Korea due 
to the shape and movement of sand bars. The bottom topography near the sand bar is 
complicated and this fl uctuation of the water depth near the sand bar plays an important role 
in generating a rip current. Moreover in summer season, since many swimmers are staying 
near the inner surf and swash zones, the random pollution sources such as trash, food wastes, 
and excrements by wild lives possibly give negative effects on the human health and the 
swimming environment. Therefore, US EPA (Environmental Protection Agency) uses these 
kinds of factors to determine opening and closing the public beach area for the swimmers. In 
this study, we tried to provide the guidelines of the swimming environment change based on 
the characteristics of the currents near the swash zone in Gyeongpo Beach which is located 
in Gangneung, Korea. The sediment properties and the water qualities near the swash zone 
were monitored to estimate the numbers of Enterococci and Escherichia coli during the 
summer swimming season. The beach profiles were surveyed near the swash zone and a 
numerical simulation of pollutant diffusion was performed. The results in this study showed 
that the pollutants stayed near the swash zone when the beach face slope reached equilibrium 
in the case of balance between the uprush and back wash fl ows. The change of beach face 
slope gave a major effect on the pollutant movement in onshore or offshore directions. 
Therefore, the fi eld and numerical investigation results showed that the changes in swimming 
environment are highly affected by the beach profi le and the environmental factors. 

Effects of the Topographic Change on Mini Rip Currents 
and Swimming Environment in the Swash Zone

Hangwun kim*, Inho Kim‡, Jae-Youll Jin†
*Ulsan University
‡Kangwon National University
†Korea Institute of Ocean Science Technology
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Haeundae Beach Busan

MEMO
ISHOF GOLD SERVICE AWARD WINNER 2013

Presented for outstanding commitment to the advancement of aquatics and continued support 
of ISHOF 

Mr. DaeYoung Kang 
(Chief Technical Officer, 

Lifesaving Society Korea)

For his outstanding achievement 
to promote drowning prevention and
water safety in Asia

Dr. Jooyong Lee
(Research Professor,

Sungkyunkwan University)

For his academic achievement 
in physical analysis of rip current
and water safety in Asia

ISHOF GOLD SERVICE AWARD WINNER 2013
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ISHOF (International Swimming Hall of Fame)

The International Swimming Hall of Fame and Museum (ISHOF) is a history museum and hall of 
fame, located at One Hall of Fame Drive, Fort Lauderdale, Florida, United States, operated by private 
interests and serving as the central point for the study of the history of swimming in the United States 
and around the world. Exhibits include ancient art and both reproductions and original art depicting 
famous moments in swimming history (from ancient times to modern), swimwear, and civil rights, as 
well as memorabilia and artifacts belonging to persons who have promoted or excelled in aquatics. It is 
recognized by FINA (Fédération Internationale de Natation) as the offi cial hall for the aquatics sports.

http://www.ishof.org/awards/service_award.html
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