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Lagoinha Beach, Paraipaba, Brazil. Lagoinha is a 15 km-long mesotidal beach, located at Paraipaba City (Ceará State, NE Brazil) and 110 km away from
Fortaleza (state’s capital). The Ceará coastline is affected by soft semi-arid tropical climate, with irregular precipitation. The wind is an important element in this
littoral system: during March and April, a SE direction is predominant; between May to August, the ENE to N directions are predominant during the day, while E
to SE are predominant during night; and from September to October, the E trade winds are common. The wave direction is hugely influenced by the wind, with an
easterly predominance. The longshore drift in this sandy shore has an E-W main direction.

At Lagoinha Beach, there is the occurrence of dunes, estuarine plains, and active cliffs (no more than 4 m high), which can be seen in the photo. These cliffs are
associated with the Tertiary-Quaternary Barreiras Group, a controversial geologic formation that occurs along the Brazilian coastline (from southeastern to
northern littoral), and are associated with a sedimentation caused by epirogenetic uplift. At Ceara, this geologic feature is cut by intermittent secondary drainage.
In the photo, it is possible to see the different colors (white, orange, yellow, ocher, and reddish brown) that compose the cliff. Also shown, is a dune field in the
background and beach sediments composed of very coarse to medium sands and shell fragments. (Photograph taken 11 July 2016 by Breylla Campos Carvalho,
Instituto Brasileiro de Geografia e Estatı́stica (IBGE), Rio de Janeiro, RJ, Brazil.)
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Marine Cartography 
Szczecin, Poland
Allen Gontz 
Geophysics, Stratigraphy 
San Diego, California
Gary B. Griggs 
Coastal Engineering & Hazards 
Santa Cruz, California
Pramod Hanamgond 
Coastal Geomorphology 
Belgaum, India
Hans Hanson 
Coastal Protection 
Lund, Sweden
Simon Haslett 
Paleoceanography 
Swansea, Wales, UK
Michael Hilton 
Dune Geomorphology & Ecology 
Dunedin, New Zealand
James R. Houston 
Sea-Level Change 
Vicksburg, Mississippi
Wenrui Huang 
Coastal Hydrodynamics 
Tallahassee, Florida
Federico I. Isla 
Sea-Level Change 
Mar Del Plata, Argentina
Nancy L. Jackson 
Coastal Geomorphology 
Newark, New Jersey
Markes E. Johnson 
Paleoshores, Coastal Sand Dunes 
Williamstown, Massachusetts
Timothy Kana 
Coastal Science & Engineering 
Columbia, South Carolina
Dieter H. Kelletat 
Coastal Geomorphology 
Essen/Cologne, Germany
Joseph T. Kelley 
Sea-Level Change 
Orono, Maine
Björn Kjerfve 
Physical Oceanography, Wetlands 
College Station, Texas
Nobuhisa Kobayashi 
Coastal Engineering 
Newark, Delaware

Vladimir N. Kosmynin 
Coral Reefs, Coastal Ecology 
Tallahassee, Florida
Michael J. Lace 
Coastal Landforms & Processes 
West Branch, Iowa
Stephen P. Leatherman 
Barrier Islands, Beach Erosion 
Miami, Florida
Jay Jooyong Lee 
Rip Currents, Coastal Hazards 
Busan, Republic of Korea
Charles Lemckert 
Environmental Fluid Dynamics 
Bruce, ACT, Australia
Hak Soo Lim 
Hydrodynamics, Coastal 
Engineering 
Busan, Republic of Korea
Ioannis Liritzis 
Geophysical Proxy Data, 
Archaeometry 
Rhodes, Greece
J. Paul Liu 
Sea-Level Change, Deltas 
Raleigh, North Carolina
Joshua H. Long 
Sediments, Marine Geology 
Reston, Virginia
Michel M. de Mahiques 
Sediment Processes 
São Paulo, Brazil 
Gonzalo C. Malvárez 
Beach Morphodynamics 
Seville, Spain
Nobuo Mimura 
Environmental Engineering 
Ibaraki, Japan
Norberto C. Nadal-Caraballo 
Coastal Hazards 
Vicksburg, Mississippi
Fatima Navas 
Coastal Morphodynamics 
Seville, Spain
Robert Nicholls 
Global Climate Change 
Southampton, England, UK
Julian Orford 
Gravel Beaches, Storm Events  
Belfast, Northern Ireland, UK
Phil D. Osborne 
Sediment Dynamics 
Vancouver, BC, Canada

Hugh Parker 
Airborne Lidar Bathymetry 
Adelaide, SA, Australia
Charitha B. Pattiaratchi 
Physical Oceanography 
Crawley, WA, Australia
Carlos Pereira da Silva 
Coastal Zone Management 
Lisbon, Portugal
Michael Phillips 
Coastal Geomorphology 
Doha, Qatar
Orrin H. Pilkey, Jr. 
Coastal Geology 
Durham, North Carolina
Nobert P. Psuty 
Coastal Geomorphology 
New Brunswick, New Jersey
Elijah W. Ramsey, III 
Coastal Image Processing 
Lafayette, Louisiana
Tiffany Roberts Briggs 
Coastal Geomorphology 
Boca Raton, Florida
Kirt Rusenko 
Sea Turtles, Dune Restoration 
Boca Raton, Florida
Daniele Scarponi 
Marine Paleoecology 
Bologna, Italy
Anja Scheffers 
Coastal Hazards, 
Palaeoclimatology 
Lismore, NSW, Australia
Vic Semeniuk 
Mangroves 
Perth, WA, Australia
Douglas J. Sherman 
Coastal & Aeolian Geomorphology 
Tuscaloosa, Alabama
Andrew D. Short 
Coastal Geomorphology 
Sydney, NSW, Australia
Pravi Shrestha 
Coastal Engineering 
Irvine, California
Tom Spencer 
Biogeomorphology 
Cambridge, England, UK
Marcel J.F. Stive 
Coastal Hydrodynamics 
Delft, The Netherlands

Vallam Sundar 
Coastal Engineering 
Chennai, India
Ana Teodoro 
Remote Sensing 
Porto, Portugal
E. Robert Thieler 
Marine Geology 
Woods Hole, Massachusetts
Hannes Tõnisson 
Coastal Evolution 
Tallinn, Estonia
Arthur C. Trembanis 
Coastal Morphodynamics 
Newark, Delaware
Frank van der Meulen 
Coastal Zone Management 
Delft, The Netherlands
Ana Vila Concejo 
Coastal Morphodynamics 
Sydney, NSW, Australia
Ian J. Walker 
Coastal Dunes & Sediments 
Santa Barbara, California
Ping Wang 
Beach Morphodynamics 
Tampa, Florida
Phil J. Watson 
Sea-Level Change 
Gosford, NSW, Australia
Harry F. Williams 
Paleotempestology 
Denton, Texas
Colin D. Woodroffe 
Coastal Geomorphology 
Wollongong, NSW, Australia
Zhaoqing Yang 
Hydrodynamic Modeling 
Seattle, Washington
Robert S. Young 
Coastal Processes 
Cullowhee, North Carolina
Guoliang Yu 
Sediment Transport 
Shangai, China
Saiyu Yuan 
Water Flow, Sediment Transport 
Nanjing, China

CERF-JCR Society Information
 The Coastal Education and Research Foundation (CERF) is a non-
profit research society dedicated to the advancement of the coastal 
sciences and serves as the official publisher of the international Jour-
nal of Coastal Research (JCR). CERF-JCR is devoted to the multi-
disciplinary study of complex problems related to the coastal zone. 
Our purpose is to help in the translation and interpretation of coastal 
issues for the public and to assist professional and academic research 
programs by supporting and encouraging field and laboratory studies 
on a local, national, and global basis. Through printed scientific pub-
lications, current online content, and renowned international sym-
posiums, CERF-JCR brings accurate information to both the public 
and researchers alike on all aspects of coastal issues in an effort to 
maintain and improve the quality of shoreline resources.
 The Journal of Coastal Research (JCR) is one of the leading inter-
national journals for coastal studies and processes, and is published 
bi-monthly by the Coastal Education and Research Foundation 
(CERF). By covering the entire field of coastal research, the JCR 
encompasses all subjects relevant to natural and engineered envi-
ronments (i.e. freshwater, brackish, or marine) and the protection/
management of their resources in the vicinity of coastlines around 
the world. Even though the journal broadly focuses on immediate 
shoreline zones, the JCR also embraces those coastal environments 
that either reach some indefinite distance inland or that extend sea-
ward beyond the outer margins of the sublittoral (neritic) zone. We 
encourage you to visit www.cerf-jcr.org for more information and 
invite you all to be a part of our CERF-JCR coastal research society.

CERF-JCR MEMBERSHIP

 Society members are those individuals that support the aims of 
CERF and the JCR. More information is available at: www.cerf-jcr.
org. CERF-JCR Memberships are available in different categories with 
certain privileges and can be viewed at: https://cerf.allenpress.com/
cerf/MEMBERSHIP.aspx

 Subscription information is available upon request by writing to: 
cerf.jcr@gmail.com. The CERF-JCR subscriptions office is located at: 
Allen Press, Inc., P.O. Box 1897, Lawrence, KS 66044, U.S.A.

Editor-in-Chief
Christopher Makowski, Ph.D.

 Dr. Christopher Makowski is the Senior Vice President and Co-
Executive Director of the Coastal Education and Research Foundation 
(CERF), the official publisher of the international Journal of Coastal 
Research (JCR). He received B.Sc. (Marine Biology), M.Sc. (Marine Eco-
system Diversity), and Ph.D. (Coastal Geoscience and Remote Sensing 
of Biogeomorphological Resources) degrees from Florida Atlantic Uni-
versity of Boca Raton, Florida, USA, and has worked for over 25 years 
in the coastal research community, holding titles of Assistant Direc-
tor (Coastal Planning & Engineering’s Marine Science and Biological 
Research Department), Principal Marine Scientist (Collier County, 
Florida, USA), and Senior Advisor (International Coastal Symposium 
[ICS]). Dr. Makowski has published numerous peer reviewed papers, 
authored multiple chapters, and co-edited various volumes in Spring-
er's Coastal Research Library (CRL) Series and Encyclopedia of Earth 
Sciences Series (EESS). In addition to these accomplishments, he is 
professionally recognized by the American Academy of Underwater 
Sciences (AAUS) and is certified as a Master Scuba Diver Trainer 
through the Professional Association of Diving Instructors (PADI), 
having logged over 2,000 underwater dives on six different continents. 
Other professional registrations, certifications, and accreditations in-
clude: Coastal Education and Research Foundation (CERF) Board of 
Directors (Trustees), BioOne Board of Directors, International Society 
for Reef Studies (ISRS) Member, Florida Association of Environmental 
Professionals (FAEP) Chapter Member, American Academy of Under-
water Sciences (AAUS) Registered Diving Safety Officer, American 
Association for the Advancement of Science (AAAS) Member, National 
Marine Fisheries Service (NMFS) Certified Marine Mammal and Pro-
tected Species Observer, Professional Association of Diving Instructors 
(PADI) Open Water Scuba Diver Instructor, PADI Enriched Air Nitrox 
Specialty Instructor, Emergency First Responder (CPR/FirstAid/AED) 
Instructor, PADI Specialty Underwater Photographer Instructor, and 
Divers Alert Network (DAN) Sustaining Member.

 For more information, please visit Dr. Makowski's home page at:
www.cerf-jcr.org

International Coastal Symposium (ICS)
Official Meeting of CERF-JCR

 The International Coastal Symposium (ICS) was originally set up 
by Per Bruun (deceased) and Charles W. Finkl as the official meeting 
of the Coastal Education and Research Foundation (CERF) and the 
Journal of Coastal Research (JCR), with one of the first meetings be-
ing held in Hilton Head, South Carolina, in 1993. After the repeated 
success of these meetings, CERF-JCR moved the ICS to an interna-
tional platform by holding these conferences in conjunction with local 
sponsors in the United States, Australia, Brazil, Iceland, New Zea-
land, Northern Ireland, Poland, Portugal, and South Korea. The ICS 
brings together delegates from all over the world to collaborate and 
discuss the most current coastal research studies and projects. Dur-
ing the ICS 2014, which was held in Durban, South Africa, a grand 
celebration took place to mark the 30th Anniversary of CERF and the 
JCR. For more information, please visit www.cerf-jcr.org.

COASTAL EDUCATION AND RESEARCH FOUNDATION (CERF)
7570 NW 47th Avenue

Coconut Creek, FL 33073, U.S.A.

Officers of the Foundation
Founded in 1983 by: Charles W. Finkl, Sr. (Deceased), 

Charles W. Finkl, Jnr., Rhodes W. Fairbridge (Deceased), 
and Maurice L. Schwartz (Deceased)

President & 
Executive Director:

 Charles W. Finkl
Secretary: 
 Heather M. Vollmer

Senior Vice President & 
Assistant Director:

 Christopher Makowski
Executive Assistant:
  Barbara Russell 

CERF-JCR Regional Vice Presidents
North America
Gary B. Griggs

James R. Houston
Timothy W. Kana

Norberto C. Nadal-Caraballo

Western Europe
Luciana S. Esteves

Carlos Pereira da Silva
Marcel J.F. Stive

Eastern Europe
Niki Evelpidou

Kazimierz K. Furmańczyk

Oceania
Charles Lemckert

Anja Scheffers
Vic Semeniuk

Andrew D. Short

Southeast Asia
Hak Soo Lim

Nobuo Mimura

South America
Vanda Claudino-Sales

Omar Defeo

Middle East and N. Africa
Michael Phillips

Board of Directors (Trustees)
Vanda Claudino-Sales
Charles W. Finkl
Duncan M. FitzGerald
Gary B. Griggs
James R. Houston
Robert Huff
Timothy W. Kana
Joseph T. Kelley

Stephen P. Leatherman
Charles Lemckert
Gonzalo C. Malvárez
Christopher Makowski
Carlos Pereira da Silva
Michael Phillips
Norbert P. Psuty
Elijah W. Ramsey, III

Vic Semeniuk
Douglas J. Sherman
Andrew D. Short
Daniel J. Stanley
Marcel J.F. Stive
Phil J. Watson

Lifetime Members
Camilo M. Botero
David M. Bush
Frédéric Bouchette
Yong-Sik Cho
Insik Chun
Nicholas K. Coch
Hany Elwany
Kazimierz K.  

Furmanczyk
Allen Gontz
Gary B. Griggs
Carl H. Hobbs, III
James R. Houston
Paul S. Kench
Björn Kjerfve

Victor V. Klemas
Tetsuya Kusuda
Stephen P. Leatherman
Charles Lemckert
J. Paul Liu
Gonzalo C. Malvárez
Ashish J. Mehta
Norberto C. Nadal-

Caraballo
Fatima Navas
Philip D. Osborne
Michael Phillips
Orrin H. Pilkey, Jr.
Norbert P. Psuty
Antonietta Quigg

Nelson G. Rangel-
Buitrago

Yoshiki Saito 
Anja Scheffers
Andrew D. Short
Rodolfo Silva
Jean-Daniel Stanley
Marcel J.F. Stive
Charles Thibault
Frank van der Meulen
Erik van Wellen
Ya Ping Wang
Allan T. Williams
Robert S. Young
Wei Zhang

Patron Members
Lindino Benedet

Georges Chapalain
John W. Jenson

Timothy W. Kana

Downloaded From: https://complete.bioone.org/journals/Journal-of-Coastal-Research on 29 Mar 2024
Terms of Use: https://complete.bioone.org/terms-of-use



 
VO

L. 37, N
O

. 2,  M
arch 2021 

Jo
u

rn
al o

f C
o

astal R
esearch

 (JC
R

) 
C

ERF

RESEARCH ARTICLES

Modeling Sand Shoals on the U.S. Atlantic Shelf: Moving Beyond a Site-by-Site Approach ......................................... 
 .................. Bradley A. Pickens, J. Christopher Taylor, Mark Finkbeiner, Deena Hansen, and Lora Turner 227

Alongshore Classification and Morphometric Analysis of Coastal Belts: The State of Oregon, USA ............................... 
 .......................................................................................... Charles W. Finkl and Christopher Makowski 238

Sea-Level Acceleration: Analysis of the World’s High-Quality Tide Gauges ........................................... J.R. Houston 272
First Recorded Account of Arbuscular Mycorrhizal Fungi in Sand Dunes in South Eastern Australia: Biogeography and 

Species Richness ............................................................................................................ Lynda M. Hanlon 280
Assessing Long-Term Trends in Lateral Salt-Marsh Shoreline Change along a U.S. East Coast Latitudinal Gradient ...... 

 ....................................................................... Christine J. Burns, Clark R. Alexander, and Merryl Alber 291
Sediment Deposition and Availability in Riparian Wetlands ..........Devon O. Eulie, Lynn Leonard, and Mariko Polk 302
Analyses of Short- and Long-Term Shoreline Trends of the Southwest Benin Coast .................................................. 

 .... G. Romaine Assogba Balle, D. Mathieu Maurice Ahouansou, Luc C.O. Sintondji, and Euloge K. Agbossou 316
Grain-Size Analysis of Hurricane-Induced Event Beds in a New England Salt Marsh, Massachusetts, USA ................... 

 .................................................... Katherine A. Castagno, Jeffrey P. Donnelly, and Jonathan D. Woodruff 326
A Novel Multitemporal Approach for Satellite-Derived Bathymetry for Coastal Waters of Palau .................................. 

 .....................................................................................................Chunyue Wei and Seth J. Theuerkauf 336
Groundwater Characteristics and Mixing Processes during the Development of a Modern Estuarine Delta (Luanhe River 

Delta, China) ............................................................. Sen Liu, Maosheng Gao, Guohua Hou, and Chao Jia 349
Understanding Polydirectional Aeolian Cross-Strata Architecture in a Coastal Unidirectional Wind Regime ................. 

 Alexandre Medeiros de Carvalho, Sérgio Bezerra Lima Júnior, Luis Parente Maia, Vanda Claudino-Sales,  
 .................. Francisco Gleidson da Costa Gastão, Letícia Mesquita Eduardo, Lidriana de Souza Pinheiro,  
 .....................................................................................................and Marcus Vinicius Chagas da Silva 364

Geomorphological Difference and Genesis of Typical Sandy Coasts in the Northern and Southern Shandong Peninsula ... 
 ......................................................... Baojing Yue, Sen Liu, Zhonghui Yan, Jing Liao, and Maosheng Gao 380

Using Aerial Imagery to Determine the Effects of Sea-Level Rise on Fluvial Marshes at the Mouth of the Pascagoula 
River (Mississippi, USA)....................Margaret Claire Bell Waldron, Gregory A. Carter, and Patrick D. Biber 389

Chronology of Middle Pleistocene Coastal Karst Evolution and Relative Sea-Level Changes in Mallorca ....................... 
 ......................................... Giuseppe Lucia, Victor J. Polyak, Joaquín Ginés, Joan J. Fornós, Angel Ginés,  
 .................................................................................................. Yemane Asmerom, and Bogdan P. Onac 408

Vulnerability Assessment of the Ratnagiri Coast (Maharashtra, West Coast of India) ................................................ 
 .................................................................................................. Lalit M. Thakare and Tushar A. Shitole 421

Mapping Different Types of Shorelines from Coarse-Resolution Imagery: Fuzzy Classification Method Can Deliver Great-
er Accuracy ..Mohammad Shawkat Hossain, Aidy M Muslim, Amin Beiranvand Pour, Mohd Nasir Mohamad,  
 ........................................ Sheikh Mohammed Rabiul Alam, Muhammad Izuan Nadzri, and Idham Khalil 433

Numerical Investigation on the Hydrodynamic Characteristics of Coastal Bridge Decks under the Impact of Extreme 
Waves ........................................................................................ K. Qu, W.Y. Sun, X.Y. Ren, S. Kraatz, and C.B. Jiang 442

BOOK REVIEWS

Sandy Beach Morphodynamics by D.W.T. Jackson and A.D. Short .................................................. Gerd Masselink 456

DEPARTMENTS

JCR External Peer Reviewers 2020 .................................................................................................................  458

Journal of Coastal Research (JCR)
VOL. 37, NO. 2 (pages 227–460) March 2021
ISSN 0749-0208

CONTENTS

An International Forum for the Littoral Sciences
Christopher Makowski, Ph.D.

Editor-in-Chief

www.cerf-jcr.org www.JCRonline.org

ISSN 0749-0208

Journal of

VOL. 37, NO. 2 • CERF • March 2021 

An International Forum for the Littoral Sciences
Christopher Makowski, Ph.D.

Editor-in-Chief

Official Publisher
Downloaded From: https://complete.bioone.org/journals/Journal-of-Coastal-Research on 29 Mar 2024
Terms of Use: https://complete.bioone.org/terms-of-use


