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A three-segment beach profile model which is capable of reproducing the commonly observed bar and trough features
was developed and calibrated with 122 measured profiles from Sand Key, Florida. The bar and trough features are
important parts of a nearshore equilibrium system due to their dynamic response to both short-term and long-term
changes of wave-conditions. The beach profile is divided into three independent segments: inner surf zone, landward
slope of breakpoint-bar, and nearshore zone (seaward from the bar top). The commonly used h = A 1x

1
/
1 form describes

the inner surf zone well. The landward side of the bar is described by a plane slope. The nearshore portion of the
beach profile is describe by another power function in the form of h = Aix - x2 )m 2 . The parameter, x2 , which is related
to the distance from the shoreline to the bar top, is introduced to link the inner surf and nearshore portions. The
scale parameters Al and A 2 are related to sediment grain size and its distribution. The present model requires the
input of two elements of morphological information for subdividing the profile into the three segments. They are the
distances from the shoreline to the trough bottom (x tr ) and the bar top (Xbt). A set of empirical formulas was developed
for the barred coasts along the west-central Florida. The empirical parameters obtained from the Florida Gulf coast
are rather different from those obtained from the Pacific coast in southern California, indicating a significant regional
geological and oceanographic control.

ADDITIONAL INDEX WORDS: Barred beach profile, beach profile modeling, cross-shore sediment transport, equilib­
rium beach profile, west Florida coast.

models which was originally proposed by BRUUN (1954) and
further developed by DEAN (1977) is

where Band k are dimensional empirical constants. BODGE

(1992) concluded that the majority of the beach profiles (60%
to 71%) were better fit by the exponential function (Eq. 2)
relative to the power function (Eq. 1) of BRUUN (1954) and
DEAN (1977). A better fit of the exponential function was also
found by KOMAR and McDOUGAL (1994) using a beach profile

where h is the still-water depth, x is the horizontal distance
from shoreline, A is a dimensional scale parameter deter­
mined mainly by sediment grain size, and the empirical
shape coefficient, m, was found to be equal to 213. Numerous
modifications of Equation 1 were proposed in more recent
studies (e.g., LARSON, 1988; LARSON and KRAus, 1989;
DEAN, 1991; LARSON, 1991; WORK and DEAN, 1991; MOUT­

ZOURIS, 1991), mainly to improve the prediction of the profile
in the vicinity of the shoreline and to include the influence
of varying sediment grain size across the profile.

Utilizing the same data (504 beach profiles) as in DEAN'S

(1977) analysis, BODGE (1992) proposed an exponential func­
tion

(2)

(1)

h = B(l - exp( -kx»

97077 received 13 May 1997; accepted in revision 26 November 1997.

INTRODUCTION

Numerical description of beach profile is essential in quan­
tifying nearshore processes and coastal development. The
concept of equilibrium beach profile (e.g., SCHWARTZ, 1982;
DEAN, 1983; LARSON, 1991) has been used as a guidance for
quantitative beach profile description. Generally, the equilib­
rium concept infers that a beach of specific sediment grain
size responds to wave forcing by adjusting to a constant equi­
librium shape attributable to a given type of incident wave.
Two equilibrium mechanisms have been suggested: 1) the
beach profile adjusts so that the average wave-energy dissi­
pation rate per unit water volume is uniform (DEAN, 1977),
and 2) a local balance in the transport energetics, which re­
sults in an equilibrium slope, is reached (INMAN and BAG­

NOLD, 1963; BAlLARD, 1981; BAlLARD and INMAN, 1981).
Numerous studies, mainly from statistical approaches,

have been conducted to quantitatively describe beach pro­
files. A commonly used method is profile averaging and least­
squares curve fitting (e.g., BRUUN, 1954; DEAN, 1977; BODGE,

1992; INMAN et al., 1993). The mechanisms described above
were generally used as guidelines and to explain the curve­
fitting results. One of the most frequently used beach profile
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- - - Average of 555 profiles - - Dean Model

Figure 1. A compa rison of th e ave rage and mea sured profile s. Two ex­
am ples from th e 555 measu red profiles are included. The bar and trough
features a re signi ficantly redu ced on th e ave rage profile wh ich is repro­
duced well by DEAN (1977 ) model.

from the Nile Delta. The relationsh ip between the dimen­
sional Band k, which were determined statistically in Ba D­
GE'S (1992 ) study, and hydrodynamic and morphodynamic
condit ions is not clear. Since B is the maximum depth for the
exponential prediction, it is reasonable to believe that, for
practical purpose, B should be equ al to or larger than the
closure depth. The B values obtained by BaDGE (1992 ) for 4
of the 10 profile groups are less th an 3.7 m. An extremely
low and unreasonable value of 2.62 m was suggested for the
groups from Folly Beach, South Carolina to Tybee Island,
Georgia. Further studies on the relationship between closure
depth and th e parameter B are needed for the application of
the exponentia l function. Parameter k determines the cur­
vature of the profile.

Both the expon ential (Eq. 2) and power (Eq, 1) functions
are monotonic, i.e., the water depth increases and the beach
slope decreases monotonically seaward. The monotonic mod­
els neglect the commonly observed nearshore bar and trough
features. The dynamic bar and trough were usually reduc ed
sign ificantly during the profile averaging (Figu re 1). It has
been demonstrated by many studies th at the power function
of BRUUN (1954) and DEAN (1977) is capable of reproducing
the general shape of average nearshore profile s reasonably
well (e.g. , BRUUN, 1954 ; DEAN, 1987 ; 1991 ; HANSON and
KRAu s , 1989 ; BaDGE, 1992 ).

INMAN et al. (1993 ), realizing that the forcing mechanism
landward and seaward of th e breakpoint-bar can be signi fi­
cantly different, divided the beach profile into two indepen­
dent portions separated by the bar. The two portions were
termed (INMAN and DOLAN, 1989 ) as bar-berm, landward of
the breakpoint-bar, and shorerise, seaward of the breakpoint­
bar (here call ed nearshore). Two power functions similar to
Equation 1 were used independently to recon struct the two
segments. It was demonstrated (INMAN et al., 1993 ) that the

barred profiles were reproduced better , especially in the vi­
cinity of the bar and the offshore portion , than th e one-seg­
ment model of BRUUN (1954) and DEAN(1977 ) using the two­
segment model (F igure 2). Th e two segments in the model of
INMAN et aZ. (1993 ) are connected at the breakpoint bar. The
slope change at the conn ection creates a "bar-like" feature
(Figure 2). Th e landward slope of the bar and the local sea­
ward decrease of water depth were ignored.

The empirical eigenfunction analysis (EOF) is another com­
monly used method to statistically describe beach profile and
its changes (e.g. , WINANT et aZ., 1875; UDA and HASHIMOTO,
1982; AUBREY and Ro ss, 1985; PRUSZAK, 1993 ; Hs u et al.,
1994 ). The EOF method provides a statistical tool to describe
temporal and spatial beach-profile changes. The statist ical
results were often explained applying th e existing knowledge
on regional sediment transport (e.g., WINANT et aZ., 1975; Au­
BREY and Ro ss , 1985). Th e general shape of a number of
beach profiles, often referred to as "mean beach function"
(WINANT et aZ., 1975 ), can be described by the eigenfunction
with the largest eigenvalue (the first eigenfunction). Th e
"mea n beach function" was often eliminated from further
EOF analysis in order to emphasize th e beach-profile
changes . Th e capability of th e EOF method to predict the
beach profile is uncertain due to the lack of knowledge on the
exact form of the first eigenfunction and its rel ationship with
transport phy sics.

A nearshore bar exists along many coasts and is one of th e
most commonly observed nearshore features. It has been
demonstrated by numerous investigations that the move­
ment of the nearshore bar corresponds to changes of wave
conditions, e.g., the well known winter and summer beach
cycles in California (e.g. , SHEPARD, 1950a; 1950b ; INMAN and
RUSNAK, 1956 ; NORDSTROM and INMAN, 1975 ; WINANT et
aZ., 1975; AUBREY and Ro ss, 1985), bar migration induced
by short-term weather change (e.g ., DAVIS and Fox, 1972;
Fox and DAVIS, 1976 ) and storm waves (e.g., BaWD and BIR­
KEMEIER, 1987; LARSON and KRAus, 1994 ; DAVIS and WANG,
1997). Bar-migration rates up to 18 rn/day were measured by
LARSON and KRAUS (1994 ) at DUCK, North Carolina during
storm conditions . In the recent SUPERTANK laboratory ex­
periment (KRAus and SMITH, 1994), a nearshore bar was de­
veloped on a beach profile which was originally configured
with the form of Equation 1 te.g., Test ST_lOA, KRAus and
SMITH, 1994). Th e bar development was used to quantify the
unbalanced cross-shore sediment transport in the SUPER­
TANK study. All the above facts indicate that bar and trough
are important elements of the nearshore equilibrium sys tem,
they respond to long-term and short-term, as well as normal
and event hydrodynamic changes.

In the present study, a modified INMAN et aZ. (1993 ) ap­
proach was used to divide a beach profile into segments. One
hundred and twenty-two profile s with prominent bar and
trough features were selected from 555 profiles surveyed at
71 locations along Sand Key beaches. The included profiles
were measured before or at least 2 to 3 years after the beach
nourishment. It is believed that 2 to 3 years is long enough
for the nourished beach to reach dynamic equil ibrium.
Roughly equal amounts of summer and winter profile s were
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Figure 2. Comparison of th e two-segment mode l of INMAN et at . (1993) with th e one segm en t monotonic model. The measu red profile (solid line) was
repro duced (dot ted line) better by two-curve mode l (from I NM AN et al ., 1993), especia lly in the bar/t rough and offshore ar eas.

selecte d to include any possible seasonal influ ences. Th ese
122 profiles wer e used to ver ify and calibrate the proposed
beach profile model. Comparisons with the commonly used
D EAN (1977) model and the studies from southe rn California
coast are also discussed.

MODEL DEVELOPMENT

It has been demonstrated by numerous studies that th e
power function of BRUUN (1954) an d D EAN (1977 ) describes
the general t rend of beach profile shape, i.e., the seawa rd
increas e of water depth. Th e influe nce of sedime nt grai n size
is reflected reasonably well by the param eter A. Th e deri va­
tion of DEAN' (1977 ) demonstrating that Equation 1 is consis­
tent with a uniform rate of energy dissip ation in the surf zone
shows that the power function reflects the transport process­
es to a cer tain exte nt . It is , therefore, reasonabl e to assume
that, although Equation 1 does not describe the exact force
balance between fluid and sediment, it does incorporate a key
feature of th e governing transport mechanism . Th e existe nce
of th e bar/trough features indica tes that the uniform ene rgy
dissipation may not be continuos throughout the whole
barred pr ofile. Sea ward of the breakpoint bar, the wave en­
ergy may be dissipating in a uniform pattern I, and as th e

wave enters th e inner surf zone, th e wav e ene rgy may be
dissipating in a un iform pattern II. Th ese two ene rgy dissi­
pation patterns are conn ected by the wave reform ation in the
trough. The re fore , th e ba rred profile ma y be describ ed by a
series of'Ar'" forms, as in the approa ch of I N MAN et at. (1993) .

A third segment descr ibing the landward slope of th e bar
was added in between the barberm and shore rise (he re called
nearsh ore) port ions of IN MAN et at. (1993). Th e th ree seg­
ments (Figu re 4) used in th e current st udy are : 1) nearshore
zone, from top of th e bar to the closure depth, dominated by
wave shoa ling and breaking on the bar top ; 2) landward side
of the bar, characterized by a landward dip and a landward
increasing depth; the dominant hydrodyn am ic process is rap­
id energy dissip ation at th e bar top due to wave br eaking and
reformation cause d by incre as ing wa ter depth; and 3) inner
surf zone, from the bottom of th e trough to the shore line ,
dominated by secondary wave shoaling and breaking. The
three segme nts are calcula te d independently. Th e power
fun ction in th e form of Equation 1 is used to describ e the
nearshore and inner surf zones. Th e landward side of the bar ,
wh ich conn ects th e inner surf and th e nearsh ore portions, is
gene rally narrow and re presente d here by a plan e slope. The
th ree segments are expressed as

J ournal of Coastal Research, Vol. 14, No.3, 1998



984 Wan g and Davis

III

nearshore

inner landward
surf ISide of

ro~"rll

Figu re 4. The three segments used to descr ibe a beach profile .

Distance From Shoreline

The param et er , m l (Eq. 3), describing the sha pe of th e pro­
file in the inner surf zone was determined to be 21:1 here based
on DEAN'S (1977 ) analysis. Examples of predicted (best -fit)
and measured profile s are presented in Figure 5. The present
model is capable of reproducing pre- and post -nourishment
(Figures 51 and 5Il) as well as winter and summer (Figure
5Ill) beach profiles. The agree ment between measured and
predicted profiles is satisfactory as indicated by th e close-to­
unit ratio of measured (h m ea ) and predicted depth (h p r.,) . Re­
markabl e improvement over the monotonic models is
ach ieved for th e modeling of measured profiles, especially in
the vicinity of the bar/trough (Figure 6) and offshore region .
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for 0 < x :5 x.. (3) CASE STUDY FROM SAND KEY BEACHES,
FLORIDA

landward bar- slope:

nearsh ore zone:

for x bt :5 X < X ed (5)

where A l and A 2 are dimensional scale param eters for inner
surf and nearshore zones, respectively, m l and m2 are empir­
ical sha pe param eters controlling th e beach slopes, h t r and x.;
are wate r depth at trough bottom and its distance to th e
shoreline, X 2 is th e intercept of the nearsh ore portion with 0
water level, h bt and X bt are water dep th at bar top and its
distance to the shoreline, X ed is the dist an ce from shore line to
th e seaward limit of the profile, e.g., closure depth.

Th e above model (Eqs, 3 to 5) requires th e input of three
basic parameters describing th e gene ra l chara cte ris tics of
bar/trough morphology plus sediment grain size. The dis­
tance from shoreline to trough bottom (x tr ) is needed to sep­
arate th e inner surf zone from th e landward side of the near­
shore bar. The distance from bar top to shoreline (x bt ) is need­
ed to sepa ra te the nearsh ore portion from the landward side
of th e bar. Sediment grain size and its distribution is helpful
in determining the scale param eters (DEAN, 1987).

The three-segment model proposed in the present study
was applied to th e 122 beach profiles having prominent bar
and trough features from' the Sand Key beaches, Florida. A
high-accuracy survey ing sled , modified after those used by
Coas tal Engineering Research Center at th e Field Research
Facility in Duck, North Carolina, was used to measure the
nearsh ore portion of th e profile. The bar-berm portion was
surveye d by rod and level usin g sta nda rd level surveying pro­
cedure with a fully-automated th eodolite. Least- squares
curve-fitting was applied to reproduce th e mea sured profiles
and to obtain the empirical parameters, All A 2, m 2, and X 2•

Th e value of m, was determined to be 2;'3 based on DEAN
(1977).

Scale Parameters Al and ~

A series of empirical predictions was proposed by MOORE
(1982) and DEAN (1987; 1991). Their prediction was found to
agree well with the regional average profile (Figure 1) and
average sediment grain size for Sand Key beaches. The least­
squares fit A value is 0.15 m", which is ess entially th e sa me
as th e A th at is obtained from th e average mean grain size
(0.33 mm ) based on th e rel ationship proposed by MOORE
(1982) and DEAN (1987). The average grain size of 0.33 mm
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Figure 5. Examples of measured and pred icted profiles. I: R78 from Indi an Rocks Beach, a) pre-nourishm ent beach and b) four yea rs afte r th e nourish­
ment. II: R90 from Indi an Shores, a) pre-nouri sh ment beach and b) two years afte r the nour ishm ent. III : R102 from Redington Beach, a) summer profile
and b) winter profile. Notice th at th e ratios between th e measured and pred icted eva lua t ions are close to 1.

was obtained from 1100 sediment samples collected imme­
diately sea ward of shoreline, at - 1.0 m, and at -3.7 m
throughout the 5-year study period.

Two scale param eter s, AI and A 2 , instead of an overall A,

were use d in the presen t 3-segment model. The best-fit A I
and A 2 values for th e 122 measured profiles, including 82
post -nou ri shment and 40 pre-nourish ment pr ofiles, are
shown in Figure 7. The inner-surf val ue A I decreases slightly
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to the south on Sandkey. This trend agr ees with the general
southward decrease of sediment grain size (Figure 8). Higher
val ue s of Az, as compared to the rather constant Az value
along the re st of Sand Key, were obtained at the northern
In dian Rocks beach. These high values are probably caused
by the coarser, shelly sediment used to nourish Indian Rocks
Beach. The borrow material has as much as 70% shell debris
and is coaser than the sand on the pre-nourishment beach.
The overall variation of A z was less than that of A l (Figu re
6). Thi s can be expla ined by the more uniform sedime nt size
in the nearshore region than that in the inner surf zone (Fig­
ure 8).

The average of the best-fit A l val ue s is 0.19 ± 0.04 m03

which is la rger than the overall A va lue of 0.15 mO.3 for this
coast. Th e average value of the best-fit Az is 0.09 ± 0.01 m O.z.

The slightly different Al and A z dimensions are caused by the
different shape factors , m l and mz, respectively, which are
discussed in the following section . This small dimensional dif­
ference is negl ected in the following discussion becau se th e
model is largely empirically based.

The difference between the average A l (0.19) and A z (0.09)
va lue s corresponds with th e different grain sizes at different
portions of the profil e (Figu re 8). The average grain size of
the sed iment in the inner surf zone, including the swas h and
- 1 m samples, is 0.41 mm. The corresponding scale param­
eter, AI , obtained from DEAN'S (1987) analysis for the inner
surf zone is 0.17, slightly smaller than the best-fit val ue of
0.19 . The average grain size of the nearshore portion as rep­
resented by samples from - 3.7 m is 0.18 mm. Th e corre­
sponding A value based on DEAN'S (1987 ) analysis is 0.08,
almost the same as the average best-fit value of 0.09 . Th e
overall agreement between the best-fit Al and A z values and

estimations from the analysi s of M OORE (1982) and DEAN

(1987) is good. Th e estimations are applicable to the west­
cent ral Florida coas t, for both the power function model (Eq.
1) and the three-segment mode l (Eqs . 3 to 5) proposed in this
study.

Shape Parameters ml and mz
The best-fit shape parameter in the inner surf zone, m l ,

was found to be close to 2h, Only 2.5% of the examined profile s
have sign ificantly different best-fit m l va lues; therefore, 2/3 is
used for the west-central Florida coast. The shape parameter,
m z, for th e nearshore portion of the profile was found to be
fairly constant ranging from 0.80 to 0.85 (Figure 9). The av­
erage m z value was 0.82 with a standard deviation of 0.02
(3.0%). Th e average best-fit m z value was slightly larger than
the equilibrium ene rgy dissipation (D EAN, 1977 ) value of
0.67. The difference is probably cau sed by the fact that the
shape of the nearshore portion of the profile is control by both
m z and the intercept distance, Xz, which is discussed in the
following section.

Intercept Distance X2

Th e intercept distance (x z) has a significant control on the
shape of the nearshore portion of the profile. Given the same
value s of all the other variables in Equation 5, a larger Xz
results in a shallower water depth for the nearshore portion ,
and a smaller X z results in a deeper water. This distance does
not have any morphological meaning and is introduced for
the convenience of modeling. The relationship between X z and
various morphological parameters, such as th e distance from
shore line to the trough bottom, x.; the distance from shore-

J ourn al of Coas ta l Research, Vol. 14, No. 3, 1998



Beach Profile Model for Barred Coast 987

line to the bar top , X bt , and the distance from shoreline to the
closure depth, X ed' were examined. A fairly constant ratio was
found between the best-fit Xz values and th e distance from
shoreline to the bar top, X b" (Figure 10). The average of the
x /x b t is 0.652 with a standard deviation of 0.076 (11.7%). The
intercept distance, X z, can therefore , be estimated from the
position of the breakpoint-bar as

The distance from the bar top to the shoreline, X b" is one of
the two fund amental input parameters that the three-seg­
ment model requires.

In summary, the three-segment model developed in this
study demonstrates promising potential in reproducing beach
profiles with bar and trough features. The model is more flex­
ible and actualistic than the monotonic one-segment model s.
The knowl edge learned from previous studies ofDI'AN (1977;
1987) and MOORE (1982 ) on scale and shape param et ers was
found to be applicable in the present model for the west-cen­
tral Florida coast. The following empirical formulas are rec­
ommended for the west-c entral Florida barrier coast
inner surf zone:
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(6)

(7)for 0 < X ~ x .,h (x) = 0.19x z/3

landward barslope:

nearshore:

h ix) = 0.09(x - 0.652xbt ) 0 8Z for X bt ~ X < X ed (9 )
Indian Rocks Beach Indian Shores

The water depths at the trough bottom (h t , ) and bar top (h bl )

used in Equation 8 are obtained from Equations 7 and 9,
respectively .

Information on sediment grain size and its distribution is
helpful in determining the scale parameters, A, and Az. The
least-squares fit A, value of 0.19 mO.3 and Az value of 0.09
mO.z are recommend ed for west-central Florida coast. Exam­
ples of the measured, best-fit, and predicted profile s from
Equations 7 through 9 are shown in Figure 11. The gener­
alized three-segment model (Eqs. 7 to 9) describes th e bar
and trough features reasonably well . The general model
tends to under-predict the water depth at the northern In­
dian Rocks Beach and over-predict the depth at the southern
Redington Beach due to the slightly different A values caused
by variation in sediment grain sizes which are coarser in the
north and finer in th e south. Prop er adjustments of A, and
Az values, around 0.19 and 0.09 , respectively, based on in­
situ sediment size will improve th e accuracy of the three­
segment model.

DISCUSSION

Compared to the one-segment monotonic model of BRUUN
(1954) and DEAN (1977), which only requires the input of sed­
iment grain size for estimating the scale parameter, A, the
present three-segment model requires more information. In­
cluded are th e distance from th e shorelin e to the trough bot­
tom , x.; to separa te the inner surf zone from the landward

Figure 7. Variations of parameters A, and A 2 with in th e study area.
Not ice th e sout hward decrease , which is consistenc e with th e trend of
sediment size.

side of th e bar, and th e distanc e from shoreline to bar top ,
X bl, to sep arate the nearshore portion from the landward side
of the bar. The distances x ., and X bl can be easily measured
in the field and obtained from various sources such as aerial
photos and nearshore bathymetric maps. The present model
also requires information on sedim ent grain size and its dis­
tribution. The two grain-size related scale parameters, A, and
A z, instead of one A as in BRUUN (1954 ) and DEAN (1977 )
model, make th e three-segment model potentially more flex­
ible in reflecting the influence of varying sediment size on
the shape of the profile .

The scale parameters, A , and Az, obtained from the curve­
fitting in this study are in reasonable agreement with the
grain-size relationship developed by DEAN (1987) and MOORE
(1982 ). The A, and Az values obtained by INMAN et aZ. (1993)
from the southern California coast varied from 0.19 to 3.10
and from 0.23 to 3.87, respectively (INMAN et aZ., 1993). The
average best-fit A, value was 0.78, 26% lower than the av­
era ge Az value of 1.06. The A value obtained by BRUUN (1954)
from Mission Bay, Californ ia, differed significantly from a
summer value of 0.03 m" to a winter value of 0.14 m'' . The
relationship betw een A values and sediment grain size was
not obvious for the southern California study by INMAN et aZ .
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(1993). Unlike the studies of DEAN (1977), B a nGE (1992), and
the pre sent study, which starte d at mean-sea-level, th e anal­
ysis of I NM AN et al . (1993) included a considerable portion of
the dry beach, up to 5.6 m above MSL. Th e dimen sion s of the
A val ues from I NMAN et al , (1993), which wer e approximately
mO.6 , a re rather differ ent from the A dimension s in the pre s-

ent study (approximately m03 for A l and mOZfor A z) and that
in D EAN'S (1977) ana lysis (mO.3 ) . TheA values are not direct ly
compa rable due to th e different dimensions cause d by differ ­
ent values of the shape parameter, m.

Th e average values of the shape parameters , mz, and mz,
were found to be 0.41 and 0.36, respectively, from INM AN et

1.2
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Figur e 9. Variati on of the sha pe param et er, m, in th e study a re a .
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aZ. (1993). The value 0.4 is consistent with DEAN'S (1977)
analysis assuming a uniform average longshore shear stress
or a uniform average energy dissipation rate per unit surface
area. DEAN (1977) concluded that the uniform average wave
energy dissipation rate per unit water volume, which yielded
the m value of 2/3, was the governing mechanism. BOWEN
(1980), utilizing the transport relationship of BAGNOLD
(1963), obtained zero local transport with m=O.4 assuming
the near-bottom current was an oscillatory term that includ­
ed a second -order Stokes perturbation. In the present study,
the m1 value of 0.67 is considerably larger than the southern
California values of 0.4. No attempt was made in this study
to explore the mechanism that controls the value of mz which
is twice as high as the value obtained by INMAN et aZ. (1993) .
The situation of mz in determining the shape of nearshore
portion is further complicated by the existence of the inter­
cept distance Xz.

In summary, the three-segment model utilized existing
knowledge on beach profile modeling and is capable of repro­
ducing the barred profile along the west-central Florida
coast. The empirical scale and shape parameters obtained are
in good agreement with the analysis of DEAN (1977; 1987;
1991), which were based mainly on data from the U.S . Atlan­
tic and Gulf coasts. The parameters obtained from the Pacific
coast in southern California are significantly different from
those of this study as well as from those of DEAN (1977;
1987). The winter and summer beach cycles which were well
documented at southern California beaches are not distinc­
tive along the west-central Florida coast. Further study is
needed to understand the influences of the different regional
geomorphic and oceanographic settings on the shape of the
beach profiles .

SUMMARY AND CONCLUSIONS

The bar and trough are important portions of a nearshore
equilibrium system that respond to both short-term and long-

term changes of wave conditions. It is important for beach
profile models to incorporate these common features.

A barred beach profile can be described reasonably well
with three segments: inner surf zone, landward slope of bar,
and nearshore region. The commonly used and well estab­
lished power function can be used to describe the inner surf
zone and nearshore region. The landward side of the bar can
be described by a plane slope . Compared to the one-segment
monotonic models , the three-segment model is more flexible
and capable of reproducing more complicated changes of wa­
ter depth and beach slope . The relationship between the scale
parameters (A 1 and A z) and sediment grain size , and the con­
sistency between the inner surf zone shape factor (m1 = ¥:J)

and uniform wave energy dissipation per unit water volume
are applicable to the present model. The model requires the
input of two elements of basic information for the subdividing
of the beach profile: the distances from the shoreline to the
trough bottom (x ,r), and to the bar top (Xb,)' This information
can be obtained fairly easily through field measurements as
well as from aerial photos and bathymetric maps.

A set of empirical formulas is recommended for the beach­
profile prediction along the west-central Florida coast. Com­
parison with the studies from southern California indicates
that the empirical parameters may vary significantly due to
different geological and oceanographic conditions. Under­
standing the regional geological and oceanographical control
may be critical in determining the empirical parameters and
the applicability of the present model.
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