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The Journal of Coastal Research (JCR), an international coastal/marine science journal, deals with all aspects of
coastal research. Shore protection is an applied discipline that is mainly conducted by coastal engineers, but which
receives background support in the geological and oceanographic sciences. When seen from the purview of coastal
engineering per se (51 papers) and ancillary environmental (empirical) studies of natural process (113 papers), related
numerical and quantitative (modeling) studies (49 papers), biophysical impacts of coastal structures (39 papers), and
economics and policy (3 papers), there were about 255 papers in the JCR fitting these broad categories. These spe
cializations averaged about 21% of all papers in any particular volume over the period of study. The percentage of
shore protection papers by volume for 16 volumes (1984-2000), four issues each per year, ranged from 11.5°/r) (1985)
to 29% (199lJ.

Prominent trends include increasing numbers of studies that analyze shoreline position, more numerous studies of
coastal environmental impacts from shore protection structures, and steady flow of papers dealing with shore protec
tion. These decadal trends reflect increasing awareness of natural erosion trends as well as those exacerbated by
engineering works, including structures that are designed to mitigate erosion but which have unwanted effects. Some
what surprising are trends that evaluate the performance of shore protection efforts, such as beach replenishment,
as well as introspection of cost-benefit analyses used to justify beach projects. Accountability became a controversial
issue that was associated with predictions of design life and durability of beach projects. The great beach nourishment
debates raged through the 1990s and continue today after curtailment of federal participation in most new beach
restorations. A recent minor trend focuses attention on controversial aspects of coastal modeling in the service of
shore protection. Different schools of thought surfaced as debaters considered application of numerical models under
a variety of shore conditions. Another important trend features overarching and increasing concerns to better under
stand basic coastal biophysical processes, as they are incorporated into the practice of shore protection, within the
context of rapidly changing political and socioeconomic regimes around the world. This emerging insight conditions
policy that steers research directives in the coastal zone. Rationalization of shore protection measures is a new and
productive trend that fosters research and technology transfer to the management sector.

ADDITIONAL INDEX WORDS: Beach erosion, beach nourishment, coastal erosion, coastal engineering, environmental
management, shore erosion.

INTRODUCTION

As a major research journal in the coastal-marine sciences,
the Journal of Coastal Research (JCR) receives contributions
on a wide range of topics related to the general theme of
coastal research. The JCR specifically solicits a wide range
of contributions that deal with or emphasize multidisciplin
ary approaches to problem solving in the coastal zone. Many
papers consider theoretical aspects of coastal research as well
as practical approaches to management of shores while nu
merous professional papers and technical communications
deal with the general theme of shore protection. This topical
area is interpreted in the broadest sense to include not only
engineering efforts to mitigate shore erosion through protec-
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tion efforts, but also those researches that provide back
ground or backup studies that must be considered by engi
neers in their conceptual approach to shore protection. Back
up studies, thus, include investigation of coastal biophysical
processes and phenomena, for example, studies of erosion
trends via shoreline movement (e.g. advance and retreat),
causes of shore erosion (e.g. atmospheric, terrestrial, and
oceanographic factors that induce shoreline movement or re
sult in instability), and environmental, socio-economic or po
litical implications of shore erosion. Erosion protection efforts
themselves have environmental impacts, some good and some
adverse, because they are designed to interact with natural
processes. Prior to protection, quantification of coastal pro
cesses is often attempted in an effort to deduce potential
changes to the shore under different scenarios of "do noth
ing," a policy of non-interference, or to estimate impacts that
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Figure 1. Trend s of pap ers publish ed in the Journal of Coastal Research by total number of pap er s in each issu e, four issues to one volum e year . The
upper gra ph shows the tota l num ber of pa pers publ ish ed , regardless of the suhject matter . The lower gra ph shows th e number of pap ers pu blish ed in
each issue for the category of shore protect ion . Straigh t lines in each dat a set are regression lines . Paper s = all pa pers pu blished , SP = papers published
in the th emat ic a rea of shore protection.

are induced by engineering struc tur es . Th e economic viability
of shore protection is a n important cons ide ration but few fis
ca l studies are reported in th e JCR. Su ch studies are also
used in design cons ide rations where alte rnative approaches
are consid ered . The focus her e, however , is on the followin g
main areas : ( 1) coastal engineering research and technology
tran sfer (scientific a nd geotechnical background studies), (2)
qu antitative studies of na tu ra l coastal phenom ena, (3) envi
ronm ental imp acts of shore erosion, (4) shore erosion trends,
and (5) shore pr otecti on efforts. These five broad subject ar
eas define th e contex t of shore protect ion pap ers that have
been submitted to th e regul ar issu es of th e J CR over the last
two decad es; topics exta nt in the special issu es a re not con
sidered in this ana lysis .

Review of publi sh ing trends, which in turn reflect research
thrust s, show an overa ll increase in th e total number of pa
pers submitted to th e J CR. Compa red to th e 34 pap er s pub
lished in 1984 (Volume 1), th er e were 89 pap er s for Volum e

Ta ble 1. Coasta l protection papers pub lished in the J CR by topical cat
egory for the period 1984-2000.

Quanti-
Research tative Impacts Erosion Economics Structures

No_ Papers 78 49 39 35 3 51
% of Total 6.5 4.1 3.2 2_9 0.25 4.2
% ofSP 3 1.2 lB.6 15.6 14.0 1.2 20.4

Tota l number of paper s pu blish ed is 1206; the number of shore protection
(SP) pap ers tota ls 255. Ca tegoriza t ion of shore protect ion th emes is as
follows: Resear ch = costal engineering research and technology t ra nsfer;
Quant itative = nu merical and qu antitat ive studios (inc!. mod eling); Im
pacts = enviro nmcnta l impact s of shore protect ion works; Eros ion =
studies of sediment t ra nsport , longshore dr ift , and shoreline cha nge anal
ys is; Economics = cost of shore protect ion; St ru cture s = coasta l pr otec
tion works (including art ificia l beaches a nd du nes).

16 in 2000 . Figure 1 illustrates lin ear growth trend s for all
pap ers increasi ng at a faster rate than pap ers dealing with
shore protection. Volum es 11 through 13 contained substan
tially more pap ers than pr eviou s or subsequent issu es (eI
Figure 1) in terms of both over all pap er s and tho se dealing
with shore protection . It is not known whether th e number
of paper s publ ish ed from 1995 through 1998 reflects a short
lived national or international trend or was just coincidental.
Nonetheless, th e large numbers of pap er s in tho se volum es
does reflect an overall trend toward incr ea sing numbers of
papers per issu e. Th e increased contribution of shore protec
tion pap er s was modest during thi s sa me period. Th e total
number of publish ed pap er s for the study period was 1206
with shore protection paper s averaging about 21% for the
nearl y bidecadal period (Table 1).

Compa red to th e tot al number of pap er s published, those
dealing with subfields of shore protection always accounted
for less th an 10% with the specia lized discipline of basic re
sea rch accounting for the highest number of pap ers (6.5% of
the total of tot al number publ ish edJ (Ta ble 1). Other subfields
contributed sma ller percentages ofthe total for basic research
(6.5%), numerical and qu antitative studies (4.1%), environ
mental impacts of shore protection work s (3.2%), studies of
erosional trends (2.9%), st udies of coast al st ructures per se
(4_2%), and investigations of shore protection costs (0.25%).
As shown in Tabl e 1, th e perc en tage of pap er s publi sh ed in
th e subfields of shore protection is highest in research
(31.2%), st ructur es (20.4%), and quantitative studies (19.6%).
As far as the J CR is concerned, shore-protection pap ers focus
on coas ta l enginee ring research a nd technology tran sfer for
structures (51.6% of a ll paper s publi shed in the overall cat
egory of shore protection: research plus structures), Most of
th e pap ers in thi s group dea l with aspects of coasta l ocean-
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ography and environmental studies, particularly as they re
late to beach state and morphodynamics. Key issues here are
oceanographic (hydrodynamic) processes, geologic processes
and materials, combinations of process and form via morpho
dynamics, and coastal environmental process-response con
ditions.

A summary of shore protection papers appearing in the
JCR (from 1984 to 2000) is tabulated in Table 2. In this table,
papers in various categories are listed by first author, and in
some cases by first and second author names if there are two
authors, in alphabetical order to show authorship and occur
rence of publication by volume and issue. Perusal of Table 2
identifies the major players in the field as surnames are re
peated viz. BRUUN (four times for the categories of research
and technology transfer) while CHANDRAMOHAN, HALL, HEM
SLEY, HOUSTON, HUBEHTZ, KOBAYASHI, KUMAR, MORANG,
and PILKEYappear at least twice. In the numerical and quan
titative studies category, the following researchers turn up
two or more times in the list: DUBOIS, WANG, and ZHANG.
The environmental impacts category shows HESP, HILTON,
and LOUTERS showing up at least twice. Repeat authorship
occurs in the shore protection category for BRUUN, FISCHER,
PILKEY, and KOBAYASHI. In summary, of the total number
of papers cited in this study (1206), only about 4(k) are by
repeat authors. Of the 255 papers in the overall shore pro
tection category tc] Table 1), about 19(/r1 are comprised by re
peat authorships. Thus, about 80~) of the shore protection
papers are not by repeat authorship, suggesting a diversity
of contributors.

COASTAL ENGINEERING RESEARCH AND
TECHNOLOGY TRANSFER

Making up about one-third of all papers in the shore pro
tection category, these kinds of studies are crucial to advance
ment of shore protection efforts. Because these reports tend
to have an orientation toward basic research rather than a
focus on engineering applications (e.g. ALLEN, 1985; BRUUN,
1986; PLANT and GRIGGS, 1992; ANTHONY, 1994; REED and
WELLS, 2000), there is a time lag for assimilation by the
coastal engineering research community. The new findings
must be tested and verified before eventually becoming in
corporated into structure design or placement considerations.
Even though these kinds of papers are wide ranging, they
may differ from similar papers in engineering journals (e.g.
Coastal Engineering) in that they tend to more generally in
corporate an awareness or cognizance of natural environmen
tal parameters rather than rely on purely mathematical ap
proaches to problem solving. The more general and applied
approach in the JCR may make these kinds of papers some
what more interesting to read and thus more comprehensible
to a wider audience. These are not papers for coastal engi
neers sensu stricto because the JCR requires a broad ap
proach that includes coastal zone managers as part of the
readership and coastal research community. Table 3 is a bib
liographic citation of the complete reference for authors listed
in Table 1, in the research and technology transfer category.

Exarnples of the wide-ranging scope of the JCR are legion
within this group of papers. Papers dealing specifically with

coastal engineering research and technology transfer include
reviews of research activities in the U.S. Army Corps of En
gineers (e.g. HOUSTON, 1988; CAMFIELD, 1988; HALES, 1995)
and reviews of procedures for collecting data and surveying
in the coastal zone te.g. H~=MSLEY, 1990; McANENY, 1994~

MORANG et al., 1997; LARSON, 1997). Other types of back
ground research dealt, for example, with sand sampling on
beaches and classification of beach profiles (e.g. PHI LLI PS,
1985; ARAYA-VERGARA, 1986; DEAN, 1991) and with basic
research associated with the transport of sediments along
shore (e.g. ALLEN, 1985; KRAUS, 1987; BODGE, 1989; STONE
and STAPOR, 1996; BADR and LOTFY, 1999). Interest in water
level fluctuations and causes of water movement up or down
as well as measurement techniques, as from tide gauges, for
example (e.g. DINNEL and SCHROEDER, 1989; BAUER, 1990;
DIAS and ABORDO, 1992). Increase in water level ii.e. eustatic
sea-level rise) is related to shore erosion and consequently to
shore protection, giving this line of inquiry an immediate ap
plied aspect. Waves are important parameters in the shore
line stability equation as they affect, for example, bed stabil
ity, setup, currents, and sediment transport. Wave steepness,
height, and angle of incidence additionally have safety con
siderations in the approaches to inlets and in navigation
channels. Wave transformation and shore-breaker classifi
cation (e.g. BALSILLIE, 1985; KOBAYASHI, 1988~ OKAZAKI and
SUNAMURA, 1991; BRIGGS, 1993) as well as wave measurement
(e.g. VIGGOSSON et al., 1988; Hsu et al.. 2000) represent an
increasingly important line of inquiry in coastal research.
Studies dealing with beach materials (grain-size parameters),
the dynamics and classification of cross-sectional shapes and
erosion (transport) of eroded beach sediments was a frequent
focus of research in the last two decades. Papers dealing with
water movement (including tidal fluctuations, super-eleva
tions of water level, setup and setdown, and para/diabathic
currents) and waves were prominent among those published
in the category of research and technology transfer.

QUANTITATIVE STUDIES OF
COASTAL PHENOMENA

Although only about 4% of the total number of papers pub
lished in the JCR, this thematic group accounts for about 20(!r
of the papers dealing with shore protection topics (Table 1).
Complete bibliographic citations for the papers listed in the
category of quantitative studies are given in Table 4.

The debates about numerical modeling started in Volume
7, issue 3 (1991), and continued through Volume 16, number
1 (2000). The main issues here focused on concerns related
to the use of mathematical models to predict beach behavior
(e.g. PII-1KEY et al., 1990, 1993; YOUNG ct al., 1995, 1997;
THIELEH et al., 2000). Criticisms, from a geologic perspective,
dealt with many different issues, one of which is the critical
concept that underlies all models used to predict beach be
havior, the shoreface profile of equilibrium (including the con
cept of closure depth). There were many other issues of con
cern, especially the assumptions that go into quantitative
models that attempt to approximate natural conditions. It
has been argued (e.g. Y()UN(~ et al., 1995) that some of the
initial assumptions of the models are not realistic and in
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Tab le 2. Li st of coasta l pr otectio n papers, listed ill alpha order; appea ring ill the Journ al of Coas tal Rescarrh, [rom 1.'184 /0 2111111, a nd su nu nurized hy
topi ca l ca/eN Ol)',

Hcscarch and
Tech nology Trunsfor

Alle n 1I:li H5 '

Antony l Or l 1(J4

Araya-Verg arn 2121HG

Ba dr & Lofty 1511199
Ba ru a & Kana 111 3 1()5

Black HI2 19 1
Bodge 5121H9
Bottin (;lll(JO
Br ah a nd 711191

Brande r 151;}1()9

Bri ggs 91219;}
Br uun 141:3I(J8
Bruu n IGI2100

Br uun 4121H8
Bruun GI4 190

Butt & Russel l IGIU lO

Ca mfie ld 41:3 )88
Ca ruso & Pou sa HI 21()2

Cha nd ra moha n & Na ya k
8141()2

Chundramohan et a l. 514189

Cha pa la in & Bocza r-Ka rak
iewicz H(2 )92

Dean 7111(J!

DeKim pe e t a l. 7121()J
Dins & Tabord a HI3 192
Dinnel & Sch roder 51:~ IH9

Eitner 1212 19G
F inkl 141 :~ )98

Fit zGera ld et a l. 1011194
Foste r ut a l. 101:3194

Shos ha ny et a l. 12111%

Haddad & Pi lkey 1414198
Ha il'S 111 I 195
Ha ll l't a l. ii i 11()O
Ha ll et a l. :3(4 187

Hea ly c t a l. 15(4 1()D
Heerd en & De lcoucn 1:3(:3197
Hem s ley & Bro oks .~ I 4189
Hem sley lil2190

Hem sley et al, 712191
Hou ston 412188
Hou st on 71219 1
Hsu et a l. WI ;~ )OO

Hubertz et a l. 101I 104
Hub ertz et a l. 7141()J
Hume & Herd c nd rof 812192
Inm an & Dolan 512 180
.Inckson & J en sen 111 1195

Nu me ric a l &
Qua ntitat ive St udies I

Ar cilla 5(3 189

Arnou x-Chi ava ssa et a l.
15111(J9

Bulsi llie 11 3 185

Basco et a I. 15111(J9
Bauer GI4 190

Bodge 811192
Bra y et a l. 1112 1%
Bruun 4(4 )88
Da viglia et a l. 7(2191

Cia lone 10(3 194

Cin & S imeon i 1011194
Cooper 14111(18
Crowe ll et a l. 1314 107

Cu mmings 14(4 )98
De Lan ge & Hea ly

1014194
Dean 1;}(3 197

Dcsa e t a l. 4 1 :~ )88

Doer in g 1314)97

Dou gla s & Cowell WI 1100

Dubois 8(3 192

Duhois 15(1199

Eliassen 121liHG

Fried r ichs 111 4 1(J5
Gibea u t et a l. 141;}198
Gibso n et a l. 1;1(3 )97
Gua n ct al. 1514199
H an son 5( 1189
Hobbs e t a l. 812192
Hsu & Wang 13(4 )97

Hubbert & Mcl nnes
15(1199

Hu ghes 111 4 195
Hyl licr et a l. 1311197
Iri sh & Lil lycrop 1;114 197
.Iaynkurna r & Maha de-

va n 91 419:~

.Ioh nson 14(3 1(J8
Knrambas 151I 199
Kr au ss e t a l. 121:3191i
Koma r & McDou gal

1( 11)94
Lee 10( I 194
Leeknecht et a l. I 1(4194
Mani e t al. 10(4 )94
Markle 513 189

Ma rs h et a l. 15(:11()9
Math ew et a l. 12(1196

Mort on et a l. 913 193
Mu noz-Pere z et a l. 1514199

Envi ronmen ta l l mpncts"

Bruun 21218G

Chasten 9(4 )93

Cia lone & Sta uble
1412198

Dr apea u e t a l. 15(1199
Eitner & Ragutzki

J()(:3194
Fa nos 11(3 )95
Fenste r & Dolan 12(1196
F let ch er et a l. 1:1( I 197
Fr en ch & Livesey W(3 )OO

Frihy et a l. IGI;I )OO

Ga illo t & P iegay 15(:3199
Ha ll & Pi lkey 7(:11H1
Hesp & Hilton 12(3 19(i

Hi lton & Hes p 12(2196
Kra us & McDou ga l

12(3 )9G
Louters et al. 7(;}191

Lout er s et a l. 14(:l )98
Mass & Hobbs 14(2)(18

Milton et a l. 13(3 )H7

Moon et a l. 1013 1H4

Pet e rson et a l. 1Ii l2 IH()

Pi lkoy 11(3 195

Plant & Gr iggs 8(1) 92
Pope 13(3 )97
Steinitz et a l. 14(3 )98
Su andar et al. 10(4 194
T ruit t 4(3 1H8
Vd Wa l 14(2)()8
Wa lt on 5(4 )8H

Wu & Yu an 11I:l IH5

Eros ion Trends

Am in & Da vid son -Arnett
1:l(4197

As hley:3(;})87

Auhi e & Tnstct W(:JIOO

Bruun 11(4 1%
DeV ries 8(2)(12

Dola n et a l. G(2 mO
Dou gla s e t a l. 14(:J)98
Fen st er & Dolan 9(119:}
'·'i n kl 12(1 )9G

.Innes e t a l. 9( 1)93

Hackney & Cleary :1( li87
Hall et a l. 2(2 18G
Ka hn 2(:1186

Kost er & Hi llen 11(4 )%
La cey & Peck 1414 198

Lea th erman et a l.
1:114)97

Psuty & Mor eira HI3192
Rongn ing & Hu a lian g

11(4195
Sams uddin & Sucb indan

:~ ( 1187
S mith & Abd cl-Kad er

4(2 188
Sm it h & .Ia kson G( 11HO

Terich & Leven seller
214181i

Walton 5(3 180

Shore Prot ecti on

Ahrendt & Keister
1211191i

Bottin 71no1

Bruun & Willek es 8141H2

Bruun 313187
Br uun 4(1188

Bruun 612 190
Bruun & Adam s 4(4 188
Bull et a l, 14( liH8
Burnett & Whitesid e

HI I192
Butler & McAllist er

Ili(2 )00
Ca rte r e t a l. 21I )8G
Ca rver & Botti n 13(4 )97
Cha rl ie r & de Meyer

11(4 195
Cla yt on 5(3 18()
Da vison et al. 8(4 192

Da vis & Wan g 11i(2100

Dixon & Pilk ey 7( li91
Fan os et al. 111 2195

Fische r 2(1)86

Fisch er et a l. 111:11%

FS BPA 11(2 195

Gra nj a & Ca rva lho
11141%

Hem sley G(2190
ld or n 7(4 1(JI
Kell et at 81:J)H2
Kin g et a l. 161I 100
La ustrup 414188
Leonard et a l. ii i 1190
Lnui sse & vd Meuien

7(4 194
Mimura & Nu nn 141liH8

Moller 8(3 )92
Pilkey & Clay ton 5(1 189
Pil key 611190
PiIkey H(l 19:1

Pira zzoli 71nsi
Sa ffir 8(21(12
Sa wa ragi 4141H8
Sh or e Protection

Simeonova 81:1192
Tait 11(2)%
Thyme 61I 190
Turner & Leatherm an

):3(4 197
Twu et a l. 1514 1HH
Va sco Costa 714101
Verhagen 1211IHG
Verhagen GI1)90
Viss er & Bruun 1:J14 )H7
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Research and
Technology Transfer

Kobayashi 4(3)88
Kobayashi et a1. 7( ll91
Kraus 3(2)87
Kroon & Hoekstra 6(2)90
Kumar 3(3)87
Kumar et a1. 16(3 lOO
Larson et a1. 13(2 )97

Lauters 7(3l91
Lawrence & Davidson-Ar-

nott 13(4)97
Lee et a1. 11(4l95
Lin & Metha 5(3 l89
Liu & Mei 5(4 l89
Maa & Wang 11(4)95
Mallayachari & Sundar

12(2l96
May & Stapor 12(3)96
McAneny 10(2)94
Morange 8(2 )92
Morang et a1. 13(1)97
Morang et a1. 13(4 197
Naffaa 11(1)95
Nielsen & Hanslow 7(4)91
Nikolov et a1.10(3)94
Nnaji et a1. 12(1 )96
O'Brien et a1. 15(1)99
Osborne & Rooker I5( ll99
Phillips 1(2)85
Pilkey & Leonard 7(3191
Pilkey et a1. 9(1)93
Reed & Wells 16(1 lOO
Ruig & Louisse 7(4)91
Simeoni et a1. 15(2 )99
Smith 10(2)94
Soland et a1. 12(1)96
Stone & Stapor 12( ~3 196
Trembanis & Pilkey 14(2)98
Tillotson & Komar 13(2l97
Valverde et a1. 15(4l99
Viggosson et a1. 4(2)88
Visser & Brunn 13(4)97
Walker et a1. 7(4)91
Wilcock et a1. 14(1 )98
Xue 15(4)99
Xu & Wright 14(2l98

Numerical &
Quantitative Studies I

Muraca & Rossi 11(4 )95
Okazaki 7(2l91
Parson et al. I3( 4 )97
Rey et al. 11(4l95
Russel & Huntley 15( ll99
Sheall 7(2)91
Signell et al. 16(3 laO

Skyum et a1. 12(4)96
Smith & Zarillo 6(1)90

Sobey & Barker 13(2 )97
Suhayda 13(3)97
Sundar et al. 9(3)93
ThieleI' et al. 16(1)00
Thompson & Hadley

11(3)95
Walton 14(4)98
Wang et al. 11(3l95
Wang & Davis 14(3)98
Williams et a1. 16(3)00
Xu & Wright 14(2)98
Xu et al. 10(2l94
Zarillo & Park 3(4l87
Zhang & Edge 14(2l98
Zhang et a1. 15(2)99
Young et a1. 11(3l95
Yuksel et a1. 14(3)98

Environmental Impacts" Erosion Trends Shore Protection

Ward et al. 14(4)98
Watson & Finkl 6(:3)90
Wilson IV 4 )95
Yazdani & Kadnar 9(4 )9:3
Yazdani & Ycaza II( ~i )95
Yazdani et al. 1:30 )97
Zenkovich & Schwartz

3(2)87
Zunica 6(3)90

1 This category includes beach, coastal oceanographic and environmental studies in the broadest context of research activities commonly associated
with these endeavors.
:! Instrumentation and survey is included in this category.
;,The format for bibliographic citation in the JCR follows volume, issue, and year of publication viz Volume 1, Issue 1, 1985 = 1(1)85.

some cases simply do not agree with natural conditions in
the field. Assumptions regarding initial conditions for input
into computer programs such as GENESIS (HANSON, 1989),
for example, centered on quantification of certain parameters
without taking into consideration measurement errors that
were associated with (1) shoreline position, initial and for all
calibration and verification runs, (2) bathymetry, (3) berm
height, (4) closure depth (often estimated rather than mea
sured), (5) location and volume of beach fill, and (6) line
source or sink of sand. Difficulties also pointed to perceived
model imperfections, particularly those associated with the
longshore transport equations and shoreline change (YOUNG

et al., 1995, 1997). Still other issues, raised by THIELER et al.
(2000), dealt with concerns arising from geologic and ocean
ographic considerations of about fifty assumptions, over
sights, and oversimplified or averaged data.

The dialogue that ensued was beneficial and useful to the
research community at large because the issues that were
brought up for discussion focused attention on important pro
cesses of natural conditions where the present state of know1
edge appeared to be insufficient to make broad sweeping
statements concerning the way things should be in nature,
compared to the way things may actually be. It was often
shown or pointed out that conditions that are perceived as
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representing reali ty ma y sometimes be rather differen t from
actual conditions. Reviews of the use of det ermini sti c numer
ical models in a pplied coas ta l studies ie.g. Y O U N( ; 1'1al., 1995;
TIl IE L1':H , 1'1 al.. 2000 ) encouraged useful exa mination a nd
discussion of th e te rms 'ca libra t ion,' 'va lida t ion,' and 've rifi
cation' in th e contex t of coasta l enginee ring models.

SHORE EROS ION TRENDS AND
ENVIRONMENTAL IMPACTS

Studies of shore erosion a nd it s imp act on coas ta l environ
ments accounted for about one quarter (29.6'';;) of t he shore
pr otec tion pap er s (Table 1J. Bibliogr aphi c cita t ions for pap er s
dealin g with erosion trend s and envi ronmental impacts a re
comp iled in Tab les 5 a nd 6, respecti vely. Elucida tion of ero
sion trends is essent ia l to success fu l shore protection for jus
tifica tion of protectiv e efforts a nd det ermination of th e most
appropri a te mean s of pr otect ion in th e form of hard or soft
shore line stabiliza t ion . Most efforts describ ed in the .JCR lea
ture beach renouri shm cnt (re plen is h me nt, restoration )
sche mes, including pre-proj ect j ustificat ion a nd post-project
performan ce eva lua t ions. Adverse environme nta l imp act s
were detai led in most pap er s in a n effort to establish the need
for shore protection. The degr ee of imp act was often related
to th e se verity of trend s where rapid ra tes of shoreline retreat
were see n as th e most dan gerous to main ten an ce of shoreline
integrity, bu t slower ra tes over longer periods of tim e were
a lso viewed as threat to environmenta l stability . Man y dif
ferent approaches were deployed in efforts to best eva lua te
true or actual ra tes of sho reline retreat. Th ese diffe rent ap
proaches to data ana lysis stemmed from problems wit h the
data sets and difficulty in approximating shore line move
men t , as eit her t ransgressive or regressive motion s, 01' det er
min ation of dynami cal ly stab le shore lines. Tr en d ana lys is
was in some cases almost problem atic but most observat ions
showed that erosion t hrea tened natu ral environ ments a nd
was most commonly mitigat ed a long developed shore lines ,

SHO RE PROT ECTION EFFORTS

Pap ers her e li)cused on man y topics within t his t hcmatic
grouping. It is not possibl e to indi ca tc a ll of t he dilferent
typcs of shore protect ion work s or programs, bu t se vera l dif
feren t approaches to shore protcct ion works a re nota blc. The
devclopmen t . ap plica tion and effcct iveness of large ha rd
struct ur es , for exa mple, a re described fill' mou nd structures

.lou l"ll a l of Co a st a l J{t's" arch. Vol. I ii . No. Z. zOO~
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viron mental im pacts , but whi ch did not cons ide r cons t ruction
per se, were gro u ped in the sec t ion dea ling with cn viron me n-
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Van der Wa ll . D.. 1 ~)~lH. T he impact ofthe gra in-s ize di s tribu t ion ofnour
ishmont sa nd on aeolia n sa nd tra nsport. -l Cl], 141:21. ii~()-ii:31.

Wa lto n .Ir.• 1' .1,. and Bruno. RO.. 19H9 . Longsh or e transport a t a de 
tach ed breakwate r . phase II. .fCR. fil4 I. ii7!J-ii9:2 .

Wu , C . a nd Yuan. S .. I fJ9fi. Dynamic structu res a nd their sed ime ntat ion
effect s in Hu a ngm a oh ni Estuary . C h ina . •ICl«, 111 :)1. H08-H:20.

ta l im pacts of eng ineering works. Eva lu ations of structure
performance perhaps provided the most useful information
fill' JCR readers who a re inte rested in overa ll structural re
liabil ity , shore line stabili ty fr onting eng ineeri ng works, and
development or reduction of dow ndrift erosion (su mma ries
are provided in B lnJlIN , 1995 l.

BEACH NOURISHMENT, REPLENISHMENT,
RESTORATION

Perhaps the most inte rest ing a nd informative dev elop
ments of t he la st two decades were th e "grea t shore protec
tion debat es ." These debates, whic h took the form of profes
siona l papers a nd a n extended series of di scussio ns and re
plies , as well a s let t ers to the editor. clarified differences in
a pproach a mong the discipl in es of geoscience and engineer
ing . The debates were wide rangi ng a nd covered many dif
ferent topics rela ted to aspects of shore protect ion . Salient
among t he debate topics were th emes t hat focuse d on beach
erosion con trol a nd public iss ue s, rationalization of shore pro
tection measu res , and eva lua t ions of bea ch repleni shment .
The deb ates were es pecia lly in structive and illum inating be
ca use they brought to t he fore some asp ects of shore protec
tion that we re pr evious ly not well known by the coastal re 
sea rch comm unity a nd apparen tl y not full y appreciated by
coasta l ma nage rs ,

Con sideration of beach re nouri shrnent. , fill' example, led to
spir ite d discussio ns because the technique is the protective
mea sure of choic e for shore lines fronted by sandy beache s. A
se ries of papers initiated by Pro fessor Orri n Pil key a nd his
graduate st udent s and colleagues at Du ke University (Dur
ham , North Carolina), seemed innocuous enough, at lea s t a t
first. Th e papers first considered the beach reple ni shment
experience in the United States in a series of a nalys es for th e
Atlantic coa st (P ILK1';Y and CLAYTON, 1989; LEO:--lAIW et al . ,
199Ga ), Gulf of Mexico (DIXO N and PI LKEY, 1991 ), a nd Pacific
Coast (LIW:--lAIWet al . , 199Gb l. Th e early papers were mostly
tabulations of data re lated to replen ishment episodes along
US shores . Th ese reports featured inform ation th at was re
la ted to len gth of shore ii.e. sandy be ach ) t hat was renour
ish ed , da te of re nourishment., funding type, volum e of sa nd
deposi ted along specified lengths of shore, docume nted costs,
and sources of information . Cursory in spection of th e tab les
revealed glaring gaps in data where volumes, lengt bs of
shore, types of funding, or docum en ted costs cou ld not be de
termined from pub lish ed reports or from mostly un pu bli sh ed
federal or loca l govern ment records. Inaccura te record keep
ing by th e authorities overseeing replenishment efforts thus
hindered non pa r t isan attempts to evaluate the perform ance
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of beach replenishment efforts in the USA. Nevertheless, re
sults of the Duke University studies showed that there were
many problems associated with beach replenishment and, in
particular, that the method often does not perform as antic
ipated or as projected by the U.S. Army Corps of Engineers
in feasibility studies.

Arising from these reviews of replenishment activities in
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the US, a new tenninology was developed to describe the rug
gedness or persistence of sand placed along the shore to form
artificial beaches. Beach durability defined how well the
beach performed under a variety of conditions. The definition
of beach durability by LEONAl{J) et al. (1990a,b) seems forth
right as stated "... the time between placement and loss of
at least 50(!r of the original fin volume." HOUSTON (1991)
suggests, however, that the initial adjustment of the fill to
an equilibrium profile should not be interpreted as a "loss"
of volume because the material remains offshore. SMITH
(1990) questions whether the profile of equilibrium really ex
ists and suggests that the beach has a continuing cascade of
temporary regime profiles. Applications of the concept of
equilibrium profiles to problems of coastal engineering are
discussed by DEAN (1991) in relation to sediment redistri
bution and grain sizes. The identification of profile evolution
is an important consideration in the analysis of the perfor
mance of placed material and its longevity. Disagreement
and opposing points of view regarding the overall beach fill
budget emphasized that many fills have short lives. A related
concept was the beach halflife, referring to the time elapsed
before half of the subaerial beach was eroded. These terms
proved to be useful and they have remained in the literature
as part of the scientific jargon associated with beach replen
ishment activities.

The Duke University studies (e.g. PILKEY and CLAYTON,
1989; LEONARD et al., 1990a,b; DIXON and PILKEY, 1991) dis
covered that replenished beaches rarely persisted for the de
sign life, which was usually projected ten years or more into
the future. The percentage of replenished beaches lasting
more than five years along Atlantic barrier islands averaged
about 65(j( while those on Gulf and Pacific coasts respectively
averaged about 75(!r and 55(j(. Other considerations coming
out of the beach renourishment debates focused on erosion
rates. HOUSTON (1991), for example, took issue with LEoN
AI{J) et al. (1990) who concluded that renourished beaches
erode at rates greater than natural beaches, an observation
that SMITH (1990) found not surprising. Recognition of the
role played by grain size in beach stability confirmed previous
observations and reinforced recognition that coarser grain
sizes produced steeper, more stable, and longer lived fills (e.g.

BHUUN, 1990; PII,KEY, 1990; SMITH, 1990; DEAN, 1991). Con
troversy surrounded the kinds of methods that are used to
estimate erosion rates, with HOUSTON (1990) emphasizing
that extrapolations are not advisable because erosion is sea
sonal or cyclical. As emphasized by SMITH (1990), designer
prediction of replenished beach life of one to several decades
is not advisable because beach conditions are too variable and
especially vulnerable to cycles of storminess. Results of var
ious discussions seemed to indicate that methods to establish
beach fill loss rates need to be standardized to reduce widely
differing results stemming from different interpretations of
the same data.

Aside from the durability issue, it was found that the lon
gevity of the subaerial beach was shorter than anticipated. It
became an important issue because the subaerial beach is
that part of the beach that is visible and usable by the public.
Although part of the beach still existed as a submerged fea
ture along the shore, via conservation of sand in the nourish-
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ment project area, it was of little direct use by the public. The
cf[cctiue or u.sable beacli width was thus often much less than
the whole beach, part of which was under water. From the
point of view of the coastal engineer, the project was suc
cessful although part of the beach was submerged. The pub
lic, however, perceived the situation quite differently and this
led to diverging opinions as to the success of a project. The
new terminology concerning beach durability and effective or
usable width was a step forward in that it brought into focus
issues that were heretofore not fully recognized.

Methods of data analysis was a recurring discussion in the
decade of the 90s (e.g. HOUSTON, 1990,1991; LEONARD et al..
1990a,b, 1995; PILKEY, 1990, 1995; PILKEY and LEONARD,
1990a,b,c; SMITH, 1990). It is interesting to note that it is not
only the methods of analysis that are discussed, but also the
acquisition of data itself. Information that is accurate and
reliable apparently is not always readily available from fed
eral and local governmental sources. Often, when it is avail
able, the data are surrounded by questions of validity. The
age-old caveats surrounding data seem especially pertinent
to beach replenishment studies because it is essential to
know whether the data is adequate, accurate, appropriate,
and relevant. When these concerns are not met for each bit
of data, analysis of that data becomes suspect at best and
meaningless at worst. The discussions of data quality, or lack
of it, highlighted the need for better record keeping. These
debates appear to have had the salubrious effect of stimulat
ing more comprehensive documentation and reporting of
beach nourishment projects.

CONCLUSIONS

In the near first twenty years of publication in coastal re
search, the -Iournal of Coastal Research has become a major
player in the arena of marine and environmental science.
Over the sixteen-year period of study, the JCR produced 1206
professional papers with an average of about 75 papers per
volume year. In the first decade, the average number of pa
pers per volume year was about 60 whereas in the second
decade the number of published papers increased to about 81
per volume year. Debates arising from papers critical of pro
jections for the life spans of renourished beaches and some
quantification of coastal processes, especially coastal model
ing efforts, created renewed interest in technical and engi
neering aspects of coastal management. Numerical studies
(including quantitative models) and investigations of shore
protection works each accounted for about one-quarter of the
shore-protection papers published. Coastal engineering re
search and technology transfer comprised about one-third of
the papers while studies of environmental impacts and shore
erosion combined accounted for about 15(k. Increasing inter
est is associated with numerical studies, supported by backup
studies in basic research, and environmental impacts of shore
protection works.
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