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KUANG-AN CHANG

Zachry Department of Civil & Environmental Engineering
Department of Ocean Engineering
Texas A&M University, College Station, Texas

Professional Preparation

Ph.D. 1999, Cornell University, Civil and Environmental Engineering
M.S. 1994, Cornell University, Civil and Environmental Engineering

B.S. 1991, National Taiwan University, Agricultural Engineering

Professional Preparation

Professor, Civil & Environmental Engineering, Texas A&M University
Professor, Ocean Engineering, Texas A&M University
Visiting Professor, Disaster Prevention Research Institute, Kyoto University

09/2011-present
09/2015-present
10/2009-08/2010

Visiting Associate Professor, Civil and Environmental Engineering, Cornell University 06/2009-10/2009

Associate Professor, Civil Engineering, Texas A&M University
Visiting Researcher, Central Research Institute of Electric Power Industry, Japan
Assistant Professor, Civil Engineering, Texas A&M University

09/2005-08/2011
05/2003-08/2003
01/2000-08/2005

Post-Doctoral Associate, Civil and Environmental Engineering, Cornell University 09/1998-12/1999

Awards and Honors

Fellow, American Society of Civil Engineers (ASCE)

College of Engineering Excellence Award for Teaching (2022) from Texas A&M University

Dick and Joyce Birdwell Award for Teaching Excellence (2016) from Zachry Dept. of Civil Engineering
Lockheed Martin Excellence in Teaching Award (2012) from Zachry Dept. of Civil Engineering
Invitation Fellowship Award (2009) from the Japan Society for the Promotion of Science

Zachry Award for Excellence in Teaching (2009) from Zachry Dept. of Civil Engineering

VSJ SGI Award (2001) from Visualization Society of Japan

Selected Professional Service

Associate Editor, ASCE Journal of Engineering Mechanics, 2006-present
Associate Editor, Coastal Engineering Journal, 2013-present

Member of Editorial Board, Applied Ocean Research, 2018-present
Member of Editorial Board, Scientific Reports, 2021-present
Co-developer (with Nobuhito Mori of Kyoto University), PIV software MPIV

Selected Publications: (2019 - present)

Do, J., Chang, K.-A. (2021) Application of single-probe fiber optic reflectometry on phase discrimination and velocity and size determination in an oil-gas-water three-phase flow.
Measurement Science and Technology, 32, 105303

Kim, J.Y., Kaihatu, J., Chang, K.-A., Sun, S.-H., Huff, T., Feagin, R. (2020) Effect of cold front-induced waves along wetlands boundaries. Journal of Geophysical Research - Oceans,
125, €2020JC016603

Chuang, W.-L., Chang, K.-A., Kaihatu, J., Cienfuegos, R., Mokrani, C. (2020) Experimental study of force, pressure, and fluid velocity on a simplified coastal building under tsunami
bore impact. Natural Hazards, 103, 1093-1120

Do J., Chuang, W.-L., Chang, K.-A. (2020) Oil droplet sizing and velocity determination using fiber optic reflectometer. Measurement Science and Technology, 31, 065301

Na, B., Chang, K.-A., Lim, H.J. (2020) Flow kinematics and air entrainment under laboratory spilling breaking waves. Journal of Fluid Mechanics, 882, A15

Hsu, W.-Y., Huang, Z.-C., Na, B, Chang, K.-A., Chuang, W.-L., Yang, R.-Y. (2019) Laboratory observation of turbulence and wave shear stresses under large-scale breaking waves over
a mild slope. Journal of Geophysical Research - Oceans, 124, 7486-7512

Sun, S.-H., Chuang, W.-L., Chang, K.-A., Kim, J.Y., Kaihatu, J., Huff, T., Feagin, R. (2019) Imaging based nearshore bathymetry measurement using an unmanned aerial system. Journal
of Waterway, Port, Coastal and Ocean Engineering, 145(2), 04018044

Chuang, W--L., Chou, C.-B., Chang, K.-A., Chang, Y.-C., and Chin, H.-L. (2019) Atmospheric motion vectors derived from an infrared window channel of a geostationary satellite using
particle-image velocimetry. Journal of Applied Meteorology and Climatology, 58, 199-211
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methods for quantitative flow measurements in laboratory

and field

Kuang-An Chang
Texas A&M University

Abstract: This talk will introduce image-based nonintrusive methods for
laboratory and in-situ flow measurements. Images acquired from cameras
mounted in laboratory, on consumer unmanned aerial vehicles (UAV), and on
satellites with a field of view ranging from millimeters to thousands of kilometers
are used in the analyses. The methods feature particle image velocimetry (PIV)
and its derivatives, such as in-house developed bubble image velocimetry (BIV)
and a 3D-FFT based ocean current measurement method. Using these modern
techniques in laboratory, we are able to quantify flow kinematics and turbulence.
For multiphase flows, we are also able to measure volume fraction of dispersed
phase, such as air bubbles, oil droplets, and flocs using the nonintrusive
imaging methods and the nearly nonintrusive in-house developed fiber optic
reflectometer (FOR) technique.

This talk will include laboratory measurements of mean and turbulence
properties as well as void fraction in deep-water spilling and plunging
breaking waves using the imaging and optical fiber techniques. Through the
measurements, the mass flux, momentum flux, kinetic energy, potential energy,
energy dissipation rate, turbulence length scale, and bubble-size distribution
will also be derived. In addition to measurements taken in water, velocity fields
and turbulence taken in air above wind-generated waves in an air-sea interaction
study will also be presented. The talk will also cover field measurements using
UAV's to obtain surface wave velocity and celerity, ocean current velocity, and
nearshore bathymetry. Atmospheric motion vectors derived from geostationary
satellite imagery will also be demonstrated.
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Sang Jin Kim
Assistant Professor

BUhLAS SEBERIRSS BB (2022/2/1)

Hydrogen Ship Technology Center, Pusan National University, Researcher
(Republic of Korea) (2021/9-2021/12)

Marine & Arctic Technology Group, Aalto University, Post-doctoral
researcher (Finland) (2019/8 ~ 2021/7)

The Korea Ship and Offshore Research Institute, Pusan National
University, Post-doctoral researcher (Republic of Korea) (2016/3~2019/7)

4EHE D HT  (Structural analysis)

L 2Rt (Structural safety design)
Z 2L (Safety assessment)

B PEET{E (Risk assessment)

Ei A& (Accidental loads)

The effect of surrounding water on dynamic structural response
of ships subject to navigational accidents

Sang Jin Kim
Department of Marine Environment and Engineering, NSYSU, Kaohsiung, Taiwan

- o3 s , \\‘\} Abstract: Navigational accidents including collisions and groundings are the most
— \~ 9'\ ;Fjlél: ﬂz $<:<[(: %% - \ frequent accidents on the ocean. And dynamic structural responses of ships might
—— = i . be affected by environmental (surrounding water) and operational conditions

(speed). This study mainly investigates the influences of surrounding water which
are the restoring force, added mass and dampin force on the damage on ship.
Additionally, the effect of initial impact velocity and velocity-dependent resistance
force are observed. The method adopts the fluid-structure interaction model to
consider the motion-dependent effect. It applies an explicit structural dynamic finite
element scheme coupled with a hydrodynamic method considering potential flow
hydrodynamic actions. And hydrodynamic resistance forces calculated by RANS CFD
model are applied to investigate its effect.

Keywords: Navigational accidents, dynamic structural response, effect of surrounding
water.
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Asim Onder
Assistant Professor

Pierre-Alexandre Chateau
Assistant Professor

BEIHRLKRSEFRRER SEMEHIE (2022/08~)

BEUFILIARE BFRERIEZ R BEHRE (2022/08~)
Senior Research Fellow, National University of Singapore, Department of
Civil and Environmental Engineering (2022)

BIZHILARZEFRIFEER HIEEIEET (2019/08~2022/07)

BUIEEAEELEVREZRIBEER BLTRMREB
(2018/01~2019/07)

PR RFREEMZ MR RO BLRIFFKE (2015/01~2017/12)
BIHILKRSEFRIERTIREER BLEHMEE (2013/09-2014/12)

Research Fellow, National University of Singapore, Department of Civil
and Environmental Engineering (2015-2021)

Postdoctoral Fellow, KU Leuven, Department of Mechanical Engineering
(2015)

g2 kK
3 E Offshore Renewables 8= BAEAER
R =1 Coastal and Marine Processes #F#ETRRE
R NKERE Computational Fluid Dynamics st & ke 2

Machine Learning ALEZ

A machine learning toolbox for the integrated ecosystem health
assessment of coral reefs in Taiwan

Can tsunamis generate turbulence in deep waters?

Asim Onder

. A Department of Marine Environment and Engineering, NSYSU, Kaohsiung, Taiwan
Pierre-Alexandre Chateau P g 9 9

Department of Marine Environment and Engineering, NSYSU, Kaohsiung, Taiwan

Abstract: With global threats such as climate change and ocean acidification, it is
now widely acknowledged that coral reef ecosystems are being heavily impacted by
anthropogenic drivers and should therefore be managed for resilience. Ecosystem-
based management has emerged as a promising paradigm to link ecological
resilience to governance structures and Integrated Ecosystem Assessments (IAESs)
have been proposed to evaluate available socio-environmental information in light of
ecosystem management objectives. However, the trans-disciplinary nature of IAEs
and the multiple scales of social-ecological interactions often poses serious practical
limitations to IAEs. In this study, we develop a series of automated scripts to facilitate
coral reef data acquisition, organization and analysis. Machine learning algorithms
such as principal component analysis and k-means clustering are deployed to extract
information relevant to managers. A website that provides recreational divers with
annotations on their own images has been built to increase citizen's interest in
reef mapping and conservation. In the future, this interactive website will serve as
a means to share our data and analyses with the society, while leveraging citizen
scientists' contributions to data collection.

Keywords: coral reefs, integrated ecosystem assessment, machine learning
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Abstract: Tsunamis are fast gravity waves that can travel thousands of kilometers
across the ocean basin before eventually causing catastrophic damage to coastal
zones during their run-up and inundation. These waves have very long wavelengths
that are much larger than the ocean depth. In this regard, tsunamis are shallow water
waves that continuously interact with the seabed. This interaction manifests itself in
thin boundary layers of thickness O(10-100) cm. Despite its imperative role in wave
energy dissipation and sediment movement, there is to date no satisfactory data
available characterizing the hydrodynamics of the boundary layer beneath tsunami-
scale long waves. Even the basic state of the boundary layer flow, e.g., laminar or
turbulent, is yet to be unravelled for different roughness regimes and water depths.
This study aims to address this limitation by simulating the full 3D Navier-Stokes
equations for boundary layers beneath tsunami-like long waves that propagate over
rough beds. It is shown, for the first time, that tsunamis can generate turbulence
already in waters beyond the continental shelves. Therefore, caution must be
exercised when neglecting bottom friction outside the coastal zone in depth-
averaged 2D tsunami models. The flow data is further analysed for wall-turbulence
characteristics. The significant role of pressure gradients is shown, which challenges
commonly employed law-of-the-wall assumptions adapted from steady equilibrium
boundary layers. Since the considered flow is a good prototype for turbulent non-
equilibrium boundary layers, the findings have implications for turbulence modeling
of surf-zone processes as well.

Keywords: Tsunamis, Boundary layers, Turbulence modelling

35



| R KW Y
y T S WY

|
\\Q\\“h

BIYFILKRE TEFREEZR HRINRKEEH
t+tF RUREAEREMERBRERFTE |
BARENEE  TRERHEELTEAL - RE
NTEtELREZEERRBEBRRLD  HBH
PMEFRERIEER) - REEEFEFAT >
REBNT"FRIT NBFRERIEZRAEL
M, > RENA+TAERIL NMERBERIREEA
B YR -—ONFEHRKEELE THFER
BR/EIRRMELH -

BIRILUAREEFRERIEBRELS B FH
MEMZER > BFRBEEERS  BFIRER
flo ~ BFREBESAEPE  REBFERMNBZS
HMGEMRBEEMNEZE  EMERERES
FRIEMENRERGTREESENOAT -

BFRERIRESZRFEBMR S FRIENES
ABSEREBGEHR BAFTEREREBFL
RERMAESRERANBNRMAHE  TFRHIE
RIEDEZE EEBERREDET 2 HEH
AR WKENBERER AR

4

mB - BY—EREXEMEENBFERR - Department of
Marine Environment and
Engineering

National Sun Yat-sen University

37

\\



BFRERIREEA

N N
\.\

e KB IE

- -
=31

CALVIN KLEIN JE ANS

= %*Eiﬁi)ﬁi’ﬂsmi

\y,
\\

\
N\

Department of

Marine Environment and

Engineering

National Sun Yat-sen University

BRI FRENTRE S Turbul
Resources Group

(=

i

n

i
£ M




BFRERIREEA
N, :A

FIRIRGRE

- -
=31

BFRERIREEA

¥ IRITIRE| BT

E B

\y,
\\

\
N\



I\\Q\Q‘“‘

—
—
—

\

—

\

/7 Ocean Engineering
// Conference

Z INENED
EWEMN thh ¥ B8 U ZEHEET
it il o HEIEEE: HEX HEEASES¥IRSE BEE
srEAm N AREREZAEREE BRE HAUFUAS BE
BiEHEA SRR
EEEBROARAIBEEHH AT I 2R BEX BUFLAS(SHEBRIRER) FRRABARLML
EI B AR TR @ 8 F:FIRE BUGLASSHRERIRER) 8B
B8 8 B HUE EULAS(SHRBRIBER) BINE
anten, ~ i BLR EIRUAS (CHFBERIESR) BN

HEE BEMPILAZE C8FEMER) RE
RIZE BEIUFILAZ (BFRERIRESR ) AEBEERAR

5= @ Briis g

N7z

.
Frid

o5

~ / EOE SHEBEE BES EURLAS (SHBERIBEZ) BIRS
~TIPC ’\C HER EUPILAS (EXBERIBEA) BHERE
MISE BEINPILAS GEEBERIRBER) BHERE
WERE BEINPILAS (GEEBERIRBER) BHERES
BRI B3, EURLAS (EXBERIBEA) HERS
SiE BUPLAE (CE¥BERIRER) HERE
TREBREREHL BRTHGEBRRER
RS RRBERAT [ 37 L A 2
o [ 318 38 A 19 75 BR /A ) BT E S A TRARRL
@ T2 EERIBR 1A B R A S) B T A A 22 0K T4 BR BT
ARTHRHERADRARBLD HREZRHERAT
AEttE TEENBOERAT B kR B
ABEARHERAT EXEERAERAD
THRELEESRES FEKEREEERAT
HRIEENERAD REHLABERAT
FHRIBEMAERAS EEEBRAERAISHEES AT
RESERHERAT EEEBRHERAT
RIBIRZMEBARA S 2R HRA S
BHEEY

mBLEREARNMERAS ({8 B IR HEB))

42 43

\\



EHEAI

HEZEARESFIESE
ERURBEFRIERTRER
EEEE

dAsw g G EANT

Ocean Affairs C

‘ouncil

i
TEREHREDD SETEARSEERE
IR KT B EEAGROARABSHATE AR

THRRXZEERES B EEEFASEEE IR

—

/
m TIPC _{cEOE

EREBREARAD




