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The erosion of a nourished beach may be conveniently described as the sum of the linear coastal retreat
and a surcharge which decreases exponentially in time. Application of this model to the data from eight
nourishment projects in north-western Europe has shown that on average only 52 percent of the nourished
volume becomes a permanent part of the coastal volume. Allowing for an initial loss of some 10 per cent,
the results obtained indicate that in practice computed nourishment volumes should be multiplied by a
factor of about 2.2, somewhat higher than previous recommendations.
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INTRODUCTION

For the design of an artificial beach nourish-
ment, it is possible to follow the straightforward
method as described by VErRHAGEN (1992). This
method is only valid in those cases where the
coastal erosion is large with respect to the quan-
tity of the nourishment. Also, data have to be
available regarding the previous erosion rate. In
the method, a multiplier is used to account for all
“losses” of sand. A value of 40% extra is sug-
gested. In this note, the results from a number of
nourishment projects are evaluated in order to
obtain support for the suggested value of 40%
and further insight into the behaviour of nour-
ishment as a function of time.

The method described in this note is limited to
the evaluation of a restricted part of the beach.
Usually nourished sand moves out of the nour-
ishment area to neighbouring coastlines or to
somewhat deeper water. This is called a “loss”,
although in the long term this sand still contrib-
utes to the stability of the coastline in general,
but not at the desired location. From a geomor-
phological point of view the sand is not lost, be-
cause it is still a part of the littoral system, but
from a point of view of the beach-manager it is a
loss, because fewer square meters of dry beach are
available for recreational use.
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MATHEMATICAL DESCRIPTION

The erosion of a nourished beach consists of
two components: (a) the linear component of the
erosion (the linear regression of the volume of
sand in the coastal profile); and (b) extra erosion,
arising from the new coastline being more exposed
than the neighbouring profiles.

In fact, the extra erosion mentioned under (b)
is caused by both longshore losses as well as ad-
aptation of the profile in the cross-shore direction.
This last phenomenon can be decreased numer-
ically by selecting a deeper closing depth of the
balance area. Unfortunately, this approach is not
always possible because of non-stable breaker bars.

For a nourishment extending over a relatively
long stretch of beach (the same length as the erod-
ing area) without “adaptation losses” in the cross-
shore direction, only the linear erosion needs to
be taken into account:

V,=V, — at (1)

In this formula, V, is the volume of the nourish-
ment and V, is the volume at given time t. For a
“stable” coastline (i.e., a coastline with a coastal
erosion of zero m*/m/year), with only losses in the
longshore direction and “adaptation losses™ in
cross-shore direction, the erosion rate may be as-
sumed to be a linear function of the extension of
the nourishment into the sea. This assumption
results in an exponential decay of the nourished
volume (FUHRBOTER, 1991):
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Figure 1. Change of nourished volume over time.
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Figure 2. The value of T, in relation to p.

V,= Ve vr (2)

The value of T, is a constant to be determined.
Usually both situations occur at the same time:

V, =V, — at + Ve v 3)

with the nourished volume now partitioned into
two components, V,, and V,,, as presented graph-
ically in Figure 1.

For convenience, a parameter p may be intro-
duced, giving the fraction of the nourished volume
that becomes a permanent part of the coastal vol-
ume:

Ve = pV,
Vm = (1 - p)V, (4)
and consequently: Eq. (3) now becomes:
Vsrz(t) = pvn — at (5)

Vat) =(1 — P)Voe““.'
Vi=pV, —at + (1 — p)V,e ¥ (6)

in which:

V, = Volume of nourishment at time t (m*/m)
V, = Nourished volume at t = 0 (m*/m)

p = Fraction of the nourished volume corre-
sponding to the natural (linear) erosion of
the coastline (—)

a = Linear component of the coastal erosion
(linear coastal regression) (m®/m/year)

t = time (years)

T, = Characteristic decay time of the nourish-
ment (vears), i.e., after T years stille ! =
37% of the nourishment remains. Instead
of T, the 50% or the 10% value can be
used: Ty, = 0.693T, and T,,., = 2.3T..

The most effective beach nourishment is that
which requires exactly the yearly loss, averaged
over the erosion previous to the nourishment.
Hence, a nourishment with p = 1 is the most

effective. However, nourishment with p = 0 is not
the least effective. Therefore, p is not a good ef-
ficiency parameter.

In order to develop a term for efficiency, E, a
variable T, is introduced, defined as the time until
the moment when all nourished sand washed away
(or in special cases, the moment that V, becomes
less than a predefined minimum V_, ). The most
effective nourishment has a volume V, = a-T,.
The efficiency is therefore:

Ve  aT,

E=y=vo (7)

T, can be calculated from:

pV, — aTy + (1 — p)Vee Wh=0  (8)

The relation between T, and p is sketched in
Figure 2. In case of an evaluation, the unknown
parameters in equation (6) are p, a and T_. It can
be assumed (VERHAGEN, 1992) that the erosion
rate before and after the nourishment is the same.
In some cases, the erosion rate before the nour-
ishment is known and can be used. If linear ero-
sion rate is not known, the assumption may be
applied that near the end of the lifetime of the
nourishment, there is only linear erosion left, giv-
ing a value of a. The other two parameters (p and
T.) can be determined by curve fitting (note: p is
not determined by simply dividing V,/V,).

PROTOTYPE CASES

In order to evaluate out the mathematical
scheme mentioned above, eight nourishments in
Germany and the Netherlands were analyzed. Data
from Germany were provided by Kamr (personal
communication), data from the Netherlands from
RokeLse and HiLLen (1993) and from RakHORST
(personal communication).

The Dutch nourishments were made in the
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Figure 3. Nourishment at Callantsoog.

northwestern part of the country, near the villages
of Callantsoog (1986), Zwanewater (1987) and De
Koog (1984). The coast near Zwanewater is nearly
5 km long, and a total quantity of 1.85 million m?*
of sand has been placed. The grain size of the
sediment was 270-300 um; the original beach sand
was 255 um. The slope of the nourishment was

approximately 1:20 (under water) and 1:35 on the
beach. The coast at De Koog (6 km) was nourished
with 3 million m® of sand with a grain size of 180
um, while the original beach consisted of sand of
200 pm. The slope under water was 1:25, the beach
slope was 1:40 to 1:60. At Callantsoog, (3 km) 1.3
million m® of sand has been placed with a grain

Figure 4.
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Figure 5.

Nourishment at De Koog.

size of 270 um. The original beach material here
was also 255 um. Slopes were 1:20 under water
and 1:35 on the beach. The German nourishments
are made on the island of Sylt, near the Danish
border. The nourishment at Westerland (1972)
consisted of 1 million m® of sand, and was placed

as a stockpile of only 300 m wide. The next nour-
ishment in Westerland (1978) was also 1 million
m?, but was placed over a total length of 900 m.
In 1984 the nourishment was repeated in Wes-
terland, 1.1 million m® over a total length of 1.5
km. The nourishment of Rantum was placed in
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Figure 6. Nourishment at Kampen.
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Figure 7. Nourishment at Rantum.

1987 and consisted of 1.44 million m?® placed over
a beach length of 3 km. The area near Kampen
was nourished in 1985 and consisted of 1.97 mil-
lion m® placed over a beach length of 4.6 km.

In the Dutch cases the erosion before the nour-

ishment was known in detail. The following values
were measured:

Callantsoog 9 m*/m/year
Zwanewater 14 m3/m/year
De Koog 18 m?®/m/year
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Figure 8. Nourishment at Westerland (1972).
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Figure 9. Nourishment at Westerland (1978).

For the German cases this value was not known,
but from observations long after the nourish-
ments, the following values have been deduced:

Kampen
Rantum
Westerland 72
Westerland 78
Westerland 84

7 m®/m/year
17 m*/m/year
170 m*/m/year
60 m*/m/year
37 m*/m/year

The extremely high erosion rate at Westerland in
1972 is not reliable. This is mainly caused by the
nourishment being executed as a stockpile over a
very short beach length. The data of the measured
volume were analyzed using equation (6). Stan-
dard linear regression analysis was used to find
the coefficients. In case of Westerland 72 and Cal-
lantsoog, the line through the points was deter-
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Figure 10. Nourishment at Westerland (1984).
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Table 1. Data from the analysis.
p a Va Vo T, Corr Initial Loss

Callantsoog 0.40 9 160 240 1.70 0.92 4%
Zwanewater 0.56 14 140 119 1.54 0.98 4%
De Koog 0.51 18 178 205 1.67 0.93 8%
Kampen 0.44 7 108 77 1.41 0.62 24%
Rantum 0.65 1% 146 48 .ah .58 14%
Westerland 72 0.63 170 1,683 900 1.50 0.85 1%
Westerland 78 0.38 60 513 700 1.43 0.99 10%
Westerland 84 0.62 a7 502 179 1.56 0.61 16%
Average 0.51 1.55

Stand. dev. 0.11 10

mined visually, not mathematically. In all cases,
the correlation coefficient was determined. The
results are presented in Figures 3 to 10.

SOME RESULTS

The following nourishments were analyzed with
the method described above, resulting in the data
of Table 1. As can be seen from the figures, in
nearly all cases the computed volume at time t =
0 is less than the measured value on the beach (so
it is less than the real nourished quantity). This
initial loss is also indicated in the table above. As
an average this loss is in the order of 10% of the
total quantity. An extreme case is the nourish-
ment in Kampen, where this percentage is up to
24%. This initial loss is decreased significantly
by using deeper closing depth (in the German
cases the closing depth is always 1 m below mean
sea level), in the Dutch cases the closing depth is
placed at approximately 5 m below mean sea level.

It is also clear that the variations in the values
of p and T, are quite small. For the design of a
beach nourishment, this is an important finding.
The average value of p is 0.52, which means that
only 52% of the nourished sand contributes to
combat the long term erosion. Because of all in-
accuracies in the above analysis, one can say that
the multiplier for the design is a factor of 2. How-
ever, one should add the 10% initial losses, as
calculated in the last column of the table. So fi-
nally the multiplier in the cases analyzed is ap-
proximately 2.2 (the highest one is 2.9, Wester-
land 1978; the lowest one is 1.7 at Rantum).

CONCLUSIONS

The mathematical description of the change of
a nourishment, using a linear component and an
exponential component fits quite well with the
observed decay of nourishment schemes in north-

western Europe. The characteristic decay time T
is for all nourishments on the order of 1.5 years.
The linear retreat is highly variable for each coast,
but is rather independent from the nourishment
schemes performed. The initial loss (loss in the
first year) varies from 1-25 percent. This quan-
tity, however, depends very much on the method
of execution of the nourishment, as well as the
closure depth for the volumetric analysis.

For a practical design of nourishments, when
no data are available, the suggestion in VERHAGEN
(1992) to apply a surcharge of 40% on the quan-
tity required to combat the linear coastal regres-
sion, is not contradicted by the results from the
data presented here.
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The performance of two major sand replenishment schemes in Poole Bay has been assessed based upon a long-term
beach monitoring record. Analyses of post-replenishment volumetric decay trends have enabled a prediction of when
a future replenishment scheme will be needed in Poole Bay. The ability to undertake such a prediction has altered

the management philosophy in Poole Bay from a reactive to a pro-active one, and the benefits of such a change are

discussed. The Poole Bay data are also

_"tnmnt.l' PO

dels that have been derived by Fihrboter (1991)

and Verhagen (1996). These models express the volumetric decay of a replenished beach with respect to time. The
site-specific modelling parameters derived from the first Poole Bay scheme have been compared with those used to
calibrate the Verhagen model, and significant differences are observed. Despite this, both models provide a good fit
to the measured field data. Consequently, both models have been used to extrapolate the current post-replenishment
volumetric decay, to allow additional dates for a future Poole Bay replenishment scheme to be predicted with confi-
dence, and compared with the previously predicted data.

ADDITIONAL INDEX WORDS: Beach replenishment, coastal erosion, sediment transport.

INTRODUCTION

Beach replenishment has gained in popularity as a shore-
line management tool since the first reported case in the USA
in 1922 (HavL, 1952). This is largely because it is the only
form of shoreline management which directly introduces
fresh sediment to the littoral budget. As such, beach replen-
ishment has both coast protection and amenity benefits.
However, despite great increases in its worldwide use, par-
ticularly since the 1970s, the understanding of the perfor-
mance of replenishment schemes remains relatively poor.
This is largely due to insufficient pre- and post-scheme mon-
itoring to allow for objective project appraisal (DAvIiSON et al,
1992). Such a deficiency hinders the efficient design of new
schemes and makes it difficult to “fine-tune” existing ones.
Indeed, the standard traditional design practice has been
simply to add an empirical multiplier factor, commonly 40%,

96071 received 5 July 1996; accepted in revision 2 November 1996.

Previous address: River and Coastal Environments Research
Group (RACER), University of Portsmouth, Buckingham Building,
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to the required fill volume in order to account for material
“losses” (VERHAGEN, 1992).

FUHRBOTER AND VERHAGEN MODELS

FunrRBOTER (1991) attempted to improve the understand-
ing of the performance of a replenished beach by deriving a
formula which related to the exponential decay in material
volume with respect to time:

V., =Vevr
Where:
V, = Volume of replenishment material remaining after
time t (m%m)
V, = Nourished volume at t = 0 (m%m)
t = time (years)
T, = Characteristic decay time of the nourishment (years),

ie. when t = T, the equation becomes V, = Ve ! (ie
37% of the replenishment material remains on the
beach).

Recent research by VERHAGEN (1996) has described a math-
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Figure 1. Location map of Poole Bay, UK.

ematical model which, in addition to a similar exponential
decay component, incorporates a component relating to the
linear background erosion of the coastline:

V, = (exponential component} + (linear component)
V., = ((1 — p)V,e vT) + (pV, — at)
Where:

p = Fraction of material loss attributable to linear coastal
erosion (—)
a = Linear coastal erosion rate (m¥m/year).

This latter model has been calibrated against field data from
eight replenishment schemes in Germany and the Nether-
lands and has been proven to fit the measured data well.
However, the data sets used only range between 3-6 years in
duration. In an attempt to further calibrate the Verhagen
model, and to compare its validity with the Fiihrboter model,
data derived from a higher intensity and longer-term beach
monitoring record in Poole Bay, on the south coast of En-
gland, are applied to both.

POOLE BAY REPLENISHMENT SCHEMES AND
BEACH MONITORING DATA

Poole Bay comprises the shallow embayment bounded by
Handfast Point to the west and Hengistbury Head to the east
(Figure 1). The characteristic beach material is fine sand in
western and central parts, but it becomes coarser at Hen-
gistbury Head where shingle dominates. The majority of this
frontage has experienced a progression of protection mea-
sures to control erosion and safeguard the sandy beaches that
are so vital to its tourist economy (Bray and CARTER, 1996).
The historical protection measures of seawalls and groynes
had limited success in retaining beach material and the con-
ventional philosophy of “hard” protection altered following a
period of damage in the 1960s (LELLIOTT, 1989) to establish,
in 1974, one of the largest and longest running programmes
of beach replenishment in the UK. (May, 1990). This pro-
gramme has included three phases of sand replenishment.

BIS1

A pilot replenishment scheme (Beach Improvement
Scheme 1—or BIS1) was carried out in 1970, involving the
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emplacement of 84,500 m® of dredged sand at MLW along a
1.8 km frontage (LELLIOTT, 1989).

BIS2

The experience gained from this pilot scheme gave the Lo-
cal Authority confidence to undertake a full-scale scheme in
1974-1975. This invelved pumping directly onto the beaches,
over a 8.5 km frontage, some 654,200 m® of marine-dredged
sand specified to replicate the indigenous material (D,, =
0.33 mm). This was the largest scheme of its kind at this time
in the UK. (May, 1990). Due to the two-stage placement op-
eration adopted, a further 749,300 m? of dredged sand was
left in artificially created nearshore dumpsite pits, but ulti-
mately a large proportion of this material moved onshore to
further nourish the beaches (HobpDER, 1986). After remain-
ing effective for about 13 years, eritically low beach levels
recurred in 1987, damage to seawalls occurred, and MHW
migrated landward to intercept the seawall itself.

BIS3

Subsequently a third sand replenishment scheme was un-
dertaken in three phases from 1988-1990, involving the de-
position of 998,730 m® of dredged fill directly onto the beach.
This material was pumped onshore above MHW and allowed
to form its own profile. The coincidental dredging of the Poole
Harbour entrance at the same time as the need for beach
replenishment material substantially reduced the costs of
BIS3 (TurNER, 1994).

A bi-annual beach profiling survey was instigated in July
1974, and has been maintained to date. Suitable sites for pro-
file lines were chosen at regular intervals along the coast
{numbers 1 to 37 in Figure 1) and surveys on fifty dates have
so far been processed and analysed (Table 1). The beach pro-
files are in two parts, a topographic survey above MLW and
a hydrographic survey that extends from MHW to 450 m sea-
ward of the origin. This seaward limit of 450 m is approxi-
mately the point at which the 1:400 offshore gradient changes
to 1:40 and represents the “closure point” for erosion (i.e. no
significant changes occur beyond this point). The surveying
methods adopted were the best available technology and have
been steadily updated with technological advances. The most
recent surveys have been undertaken using a Global Posi-
tioning System. Since the origin (a pin in the seawall) and
orientation of each profile line has been fixed and consistent
measurement procedures have been maintained throughout,
the data sets are of extremely high quality (GAo and CoL-
LINS, 1994). The availability of such a long-term menitoring
record is very rare and must be considered a valuable asset.

The total net beach volume in Poole Bay (i.e. the volume of
beach material overlying the in-situ geological substrate) has
been calculated from these data. It can be seen from Figure
2 that both BIS2 and 3 produced major volumetric improve-
ments, followed by a two-phase decay. BIS2 increased the
total net beach volume from a low of about 6 million m? in
early 1975 to a peak of 7.7 million m?® in 1979, after which
the volume decreased to 6.9 million m® in 1988. The peak
volume associated with BIS2 occurred some four years after
direct replenishment stopped. This was due to the continued

Table 1. Dates of Poole Bay beach profile surveys.

Sur- Sur-
Survey vey Survey  vey
Date No. Remarks Date No. Remarks
01/07/74 1 27/03/82 26
01/08/74 Incomplete data 03/11/82 27
26/11/74 3  Topographic 15/04/83 28
14/12M74 4 Incomplets data 12/11/83 29
26/01775 5  Topographic 19/03/84 30
13/02/75 6 Incomplete data 12/10/84 31
26/02/75 7 08/05/85 32
13/03/75 8 Incomplete data 15/10/85 33
28/03/75 9 23/06/86 34
12/07/75 10 01/03/87 a5
05/09/75 11 0/10/87 36 Incomplete data
181175 12  Partial survey 01/05/88 37
30/03/76 13 Incomplete data 13/09/88 38
23/09/76 14 19/04/89 39
05/04/77 15 B6&7 data lost  30/09/89 40
13/09/77 16 07/12/89 41
01/04/78 17 27/03/9%0 42  Partial survey
17/10/78 18 01/05/90 43
27/04/79 19 29/11/90 44  Partial survey
1109779 20 17/04/91 45
29/04/80 21 11/08/91 46
30/10/80 22 Topographic 05/05/92 47
1311/80 23 10/10/92 48
06/04/81 24 26/03/93 49
16/10/81 25 04/11/93 50

onshore migration of the dredged material which was left in
nearshore dumpsite pits, a process which continued until the
stock was exhausted. The post-peak volumetric decay com-
prised two phases, an early rapid loss rate of 286,700 m*a-?
for two years, followed by a slower rate of 26,100 m®a! for
the following seven years until BIS3 was commenced in 1988,
BIS3 increased the volume to a peak of 8 million m? in 1990,
and thereafter it decreased to 7.89 million m? in late 1993,
following a similar trend to the BIS2 post-peak decay.

Due to the consistency in the rate of beach volume change
after both replenishment schemes, the date for a future beach
replenishment scheme (BIS4) can be anticipated using an ex-
trapolated rate of volumetric decline from the present day.
After BIS2 in 1974-1975, unacceptable damage to the sea-
wall began to re-occur in 1988, when the total net beach vol-
ume was 6.9 million m®. Assuming this volume to be a criti-
cally low volume (V,) at this particular time, and (for mod-
elling purposes) assuming sea-level rise to be the primary
factor in causing beach erosion, it can be anticipated when
BIS4 will be required. In order to maintain the existing beach
levels relative to sea-level rise, a certain quantity of beach
material will be required. This quantity can be calculated by
multiplying the assumed rate of sea-level rise (6 mma-' onset
in 1996 (BRAY et al., 1992; 1994)) by the length of coastline
congidered (11,143 m) by the active width of beach profile
(450 m). Consequently, a critical volume baseline can be cre-
ated which increases from the V, value recorded in 1988 (6.9
million m?) by a rate of 30,086 m%-! (Figure 3). This graph
illustrates that the extrapolated net beach volume decline
rate intercepts the critical volume baseline in 2003. However,
this critical volume baseline has been based upon the V,
which was a threshold that led to seawall damage. Conse-
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quently, in order to prevent such damage occurring, BIS4 will
be required before this date. It may also be possible to define
a V, value and critical volume baseline with respect to the
loss of tourist revenue due to the decline in amenity value of

the beach, although inadequacies in current economic assess-
ments of environmental and social issues such as these at
present hinder such an analysis. Continued monitoring of
beach volume should identify whether the predicted rates of
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Figure 3. Net beach volume predicted.
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Table 2. Modelling parameters related to BIS2.

Parameter Definition Value
v, Nourizhed volume at t = 0 66.5 m® m-!
Vyr Nourished volume att = T, 246 m*m!
T. Characteristic decay time 1.68 years
a Linear coastal recession 208 m*mta?
P Fraction of decay corresponding to 0.28
natural linear coastal recession
t Time i ts used in model 0.1 years

volumetric decline are reliable, or whether they might be sen-
sitive to changes in external regulators (e.g. wave climates,
sea-level rise, and most importantly storm frequency). The
advantage of replenishment is that it can be adjusted to cope
with unforseen situations provided that adequate monitoring
is undertaken (STIVE et al., 1991).

APPLICATION OF DATA TO FUHRBOTER AND
VERHAGEN MODELS

The predicted date for BIS4 was based upon a two phase
post-peak decay pattern suggested by the author. Each phase
of the decay assumes a linear decline, each comprising dis-
tinctly different rates of material loss. The initial relatively
rapid phase of volumetric decay is attributable to “profile ad-
justment” during which dynamic equilibrium conditions are
re-established, whilst the longer duration second phase ex-
hibits slower rates of decay attributable to background ero-
sion. However, the predictive models proposed by
FUHRBOTER (1991) and VERHAGEN (1996) assume the post-
peak decay to follow an exponential pattern. Therefore, the

raw data have been applied to both models in order to deter-
mine whether any improvement in the accuracy of the pre-
viously predicted date for BIS4 can be achieved. The site-
specific parameters required to run both models have been
derived by analysing the BIS2 post-peak volumetric decay
(Table 2).

Figures 4 and 5 demonstrate that both models provide rel-
atively good fits to the data which were directly measured
after BIS2, although the two-phase linear decay fits these
data equally well. The statistical coefficient R? (the sum of
the squares of the differences between predicted and actual
volumes, divided by the number of data points) yields values
of 6.3 for the two-phase linear decay, 7.3 for the Verhagen
model, and 11.3 for the Fiihrbéter model. This suggests that
it is justifiable to employ the two-phase linear decay tech-
nique when the change between decay rates is so distinct. Of
the two exponential decay models adopted, the Verhagen
model provides the better representation of the slower rates
of material loss which are substantially attributed to linear
background coastal erosion, indicating that this model is the
more representative of the two.

The exponential decay curves that have been calculated
based upon BIS2 scheme parameters have also been applied
to BIS3 in order to obtain predicted dates for the requirement
for a future replenishment scheme. Since the Verhagen mod-
el yields a better representation of the slower rates of decline
towards the tail of the curve, it is likely that it will also result
in the most realistic predicted date for BIS4. Indeed, the pre-
dicted date of early 2002 fits closely to the value obtained
from the two-phase linear decay predictions (early 2003).
However, the Fiihrboter model predicts a date for BIS4 of late
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Figure 4. Net beach volume predicted: Fiihrbiter model.
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Figure 5. Net beach volume predicted: Verhagen model.

2004 which, although not significantly different, is likely to
be an over-estimate since it doesn’t fit the measured data so
closely.

CONCLUSION

Table 3 demonstrates that the linear background coastal
erosion (a) in Poole Bay is smaller than the values derived
by VERHAGEN (1996) from the German and Dutch replenish-
ment schemes. Additionally, the parameter p, representing
the proportion of material loss attributable to this linear ero-
sion is smaller for Poole Bay. This sugpests that the Poole
Bay frontage may have experienced less severe storms during
the monitoring period than the schemes reported on by VER-
HAGEN (1996), although no data were presented on storm fre-
guencies.

Despite numerous previous attempts to model the perfor-
mance of replenished beaches (Dean and Yoo, 1992; VER-
HAGEN, 1992; Work and DEAN, 1995), the general consensus
is that there-is little or no correlation between modelled and
actual scheme performance (PILKEY and CLayToN, 1989;
LEONARD et al., 1990a,b). One reason for such a finding is

Table 3. Comparison of modelling parameters derived from field data.

P(-) T,(years) a(m*m™a)
Verhagen (1996) data
Minimum value 0.38 141 7.0
Maximum value 0.65 1.70 170.0
Average value 0.51 1.55 41.5
Poole Bay data 0.28 1.68 2.1

that site-specific conditions are believed to play a far greater
role in determining the performance of beach replenishment
schemes than for other forms of coastal defence, and as such
the most accurate technique for predicting beach response to,
and lifespan of replenishment schemes is previous experience
on the same beach (PILKEY et al., 1994). Long-term beach
monitoring is, therefore, critical if accurate and reliable mod-
els concerning replenishment scheme longevity are to be de-
veloped. The presence of such a long-term high quality beach
monitoring record in Poole Bay, and the strong correlation
between modelled and observed volumes after BIS2, enables
the BIS3 data to be applied to the models with a relatively
high degree of confidence, and therefore reliable dates for the
time at which BIS4 will be required can be predicted. This
has resulted in a change the management philosophy in Poole
Bay from a reactive one (previous replenishment schemes
were prompted by seawall damage) to a proactive one
(sources of fill material for BIS4 are currently being sought
in advance of the predicted date). This will, in the long run,
have the economic benefits of saving on seawall damage and
allowing finding for future replenishment schemes to be
sought in advance. It should also help to ensure that consis-
tent beach volumes can be maintained for amenity purposes.
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