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Abstract- The construction of the Sydney Airport parallel
runway, along with port development works and natural e

processes in Botany Bay, has changed the pattern and
intensity of waves that reach Lady Robinsons Beach. This has
resulted in the beach being severely eroded in some areas, and
expanded in others. The Sydney Ports Corporation has
undertaken extensive studies to investigate the coastal
processes of the area and to consider suitable methods for
beach re-habilitation and management. This study
investigated various beach management options for
restoration of Lady Robinsons Beach. Wave and sediment
transport modeling studies were conducted to assess the wave
and sediment transport patterns. A beach management study
program for fifty years planning period was prepared.

I. INTRODUCTION

Lady Robinsons Beach forms the western shore of
Botany Bay, Australia (Fig. 1). The land behind the beach
is generally low and sandy, and is heavily urbanized, with a
major road, The Grand Parade, running parallel to the beach
over most of its length. There is an extensive parkland area
between The Grand Parade and the beach. The beach is an
important recreational amenity for the southern and western
suburbs of Sydney, as well as being an area of historical
and environmental significance and natural beauty.

The natural processes shaping the shoreline of Botany
Bay have been disturbed by a number of major
developments over the last fifty years. Dredging and
reclamation works in the bay have been undertaken for
construction of the major port facility of Port Botany; for
construction of parallel runways at the Sydney Kingsford
Smith International Airport; and for the Caltex oil refining
facilities in the bay.

Since the commencement of major dredging activities
and reclamation works for Sydney Airport and Port Botany,
Lady Robinsons Beach has been subject to changed wave
conditions. Many areas of the beach have been subject to
severe erosion. In 1993, Sydney Ports Corporation
(formerly MSB Sydney Ports Authority) investigated the
beach system to identify the areas of erosion and to
consider suitable options for restoring the beach amenity
[1]. The 1993 study found that the beach south from
Florence Street was severely eroded and needed immediate
restoration measures.

The study concluded that of the total average beach
erosion south from Florence Street, 47% was because of the
construction of the parallel runways for the Sydney
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Fig.1. Lady Robinson Beach study area location.

Airport and port related works, and 53% was erosion that
would have occurred in the absence of any major works in
the bay.

The study recommended beach nourishment and groyne
construction in the Dolls Point area. Following the
recommendations, a stable solution was developed and
implemented in 1997. This solution consisted of
construction of six rock rubble and two concrete panel
groynes.

The 1993 study also identified areas of long term
erosion along the beach north of Florence Street. For this
section of the beach, 36% erosion was because of the
construction of the runways and port related works, and
62% was erosion that would have occurred in the absence
of these major works. On the northern section of the beach,
continuing erosion has resulted in the loss of sub-aerial
beach over almost 1 km in length.
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The purpose of the present study was to investigate the
beach management options north of Florence Street
extending to the entrance of Cooks River. The restoration
of Lady Robinsons Beach is necessary to protect a number
of land based and marine assets and to meet the
community’s demand for the return of an important
recreational and aesthetic resource. There is also a need to
implement a system that will provide a stable beachfront
and is a cost effective solution with minimum need for
ongoing work.

II. COASTAL PROCESSES

Meteorological and oceanographic parameters, which
determine coastal processes and are the salient features in
the design and operation of beach management options,
include wave and wind climates, currents and water levels,
stormwater flows and beach sediment characteristics.

These parameters are described in detail in previous
studies [1,2]. Tidal currents along Lady Robinsons Beach
are small, especially in the area north of Florence Street,
and have only a minor influence on coastal processes in the
study area. Similarly, flow in and out of the Cooks River
has negligible impact on the coastal processes in this area.
However, nearshore wind driven currents will have a
significant influence on longshore transport potential during
periods of high wind events, especially when the wind
direction is approximately parallel to the coast. Thus the
definition of wind, waves and water levels, which are the
key elements in determining design conditions of beach
management options such as groynes, assessment of beach
nourishment volumes, estimation of offshore sand losses
during storms and for construction planning, was the
principal task of this investigation.

Tidal planes derived from long term records at Fort
Denison, Sydney Harbour are described in [3]. Tidal planes
for Botany Bay and the study area are similar to those of
Sydney Harbour.

Since wave driven sediment transport is depth
dependent, elevated water levels, which are often associated
with major storm events, result in increased erosion of the
normally sub-aerial beach, while the seaward extent of
cross-shore and longshore transport increases during storms
accompanied by lower than normal water levels. Table 1
shows the extreme water levels for typical Average
Recurrence Intervals (ARI), also derived from the Fort
Denison water level records [1].

The nature of beach sediments influences the littoral

TABLE 1
EXTREME WATER LEVELS
ARI (years) Water Level (m)
1 2.03
5 2.16
10 2.21
20 2.26
50 2.33
100 2.35

transport processes, onshore/offshore transport and the
stable beach slope for a particular location. Both magnitude
and seaward extent of sediment transport increase
with decreasing sediment size. Therefore, beach sediment
sizes influence the seaward extent of structural options.
Finer beach sediments result in flatter stable-beach slopes
and, therefore, greater nourishment volumes than coarser
nourishment material. Within the study area, the median
grain size shows little variation from the average values
along the beach of 0.30mm to 0.35mm [3]. Sediment
analysis indicated the presence of clean sands with less than
10% silt/clay content and the beach sediments were found
to be well to moderately sorted.

III. WIND WAVE MODELLING

Swell and wind wave climates along the shoreline of the
study area are required for structural design, sediment
transport and beach response modeling to determine groyne
layout and beach nourishment requirements and to evaluate
management option performance.

Energy averaged long term wave heights, periods, and
directions determine the long term equilibrium beach
alignments but, for the investigation of short term variations
in alignment about the long term equilibrium alignment,
time series of waves or a detailed wave climate defined by a
large number of waves with different heights, periods, and
directions, together with associated partial probabilities of
occurrence are required.

For the present investigation, swell and wind climates at
different locations within the study area have been
computed using the final post-dredged bay with parallel
runway bathymetry. Model output locations (Fig. 2) along
the shoreline were selected to be generally in depths of
-1.5m LAT.

Swell wave climates at each location were defined by
wave refraction modeling using the nearshore wind wave
propagation model, MIKE 21 NSW, developed by the
Danish Hydraulic Institute [4]. Inshore wave direction,
period and wave height coefficients were derived at each
location for each of the 54 offshore wave direction — period
combinations (9 directions and 6 periods) of a parametric
offshore wave climate that was derived from over 20 years
of recorded deep water wave conditions off Botany Bay [3].
The model was calibrated against directional wave
parameters recorded by waverider buoys deployed in the
bay [1].

Wind wave climates at each location were determined
from the MIKE 21 NSW model using the wind climate
defined from the directional mean hourly composite long
term wind speed distribution [3].

The weighted mean wave energy flux direction (¢,) at
each wave climate location was computed as follows:

Y RHTY,

= 3.1
" Y RHT o

where:
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Fig.2. Wave climate locations for wind wave modeling.

¢, = wave direction,

H; = wave height,

T; = wave period, and

P, = probability of H-T-¢ combination.

Sea and swell were computed separately and then
combined to compute the mean wave energy flux direction
as follows:

se” s

_ (H2 Tw; + PHsZw]vw¢w)
P (H.T.+PH.T,)

(3.2)

where :
H, = swell median wave height,
H,,, =local sea median wave height,
T, =typical swell period (adopted as 10s),
T,, = typical sea period (adopted as 2.5s),
P = probability of local sea,
@s = weighted mean energy flux directions for sea,
¢y =weighted mean energy flux directions for
swell.

The normal to the total net wave energy flux direction
represents the approximate long-term potential equilibrium
beach alignment. The total net swell and wind wave energy
flux direction at each inshore wave location is presented in
Table 2.

The estimated shore normal directions derived from
beach surveys of 1998 are also shown in Table 2. At
locations where the difference between shore-normal
direction and weighted mean flux direction is large, the
longshore transport potential will be significant. The

TABLE 2
WEIGHTED MEAN DIRECTIONS

Weighted Mean Wave Energy Flux
Wave Direction (°TN) Shore normal
location Swell Sea Combined direction (°TN)
1 - 173 173 147
2 - 144 144 135
3 - 154 154 125
4 114 148 144 111
5 109 139 132 107
6 113 140 119 112
7 103 119 104 104
8 100 103 100 99
9 101 95 100 105

magnitude of shore parallel wave energy flux is dominated
by swell wave energy in the region south from Banks Street
(location 6) with local sea wind wave energy flux
dominating processes north from Bay Street (location 4).

Table 3 shows the combined significant wave heights
exceeded at each wave site within the study area for an
average persistence duration of 24 hours and average
recurrence intervals up to 100 years. The wave heights
have been computed along the —1.5m LAT contour from the
log-normal distributions using linear wave theory and a
wave period of 11s. Water depths have been defined by the
corresponding water levels shown in Table 1.

Offshore swell wave data adopted for longshore
transport modeling consisted of a) offshore directional
wave data obtained from a waverider buoy deployed off
Botany Bay; and b) offshore directional parametric wave
climate developed from over 20 years of wave observations
in deep water from the Botany Bay Waverider buoy system
[1]. Wave coefficients were combined with these records to
prepare wave climates at specified locations for input into
longshore transport calculations.

IV.SEDIMENT TRANSPORT

The shape and alignment of Lady Robinsons Beach is
influenced by refracted ocean swell that enters Botany Bay,
local wind and waves generated over the bay, flood flows
from local storm water drains, many human influences, and
flood and tidal flows from the Georges and Cooks rivers,
although the influence of the latter is minor. At the
southern end of the study area, at Florence Street, a large
box stormwater culvert protrudes across the nearshore

TABLE 3
COMBINED DESIGN SIGNIFICANT WAVE HEIGHTS
Wave Design significant wave heights (m) exceeded
location for one day in:
1 year 10 years 20 years 50 years 100 years
1 - B - R -
2 0.5 0.9 1.1 1.4 1.7
3 0.5 1.1 1.3 1.7 2.0
4 0.6 1.1 1.4 1.8 2.1
5 0.5 1.0 1.2 1.5 1.7
6 0.5 0.9 1.3 1.3 1.5
7 0.7 1.3 1.5 1.8 2.0
8 0.8 1.3 1.6 1.8 2.1
9 0.6 1.0 1.2 1.4 1.6
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zone. This typical groyne action is evidence of net
southerly longshore transport at this location. At the
northern end of the study area, the training walls of the
Cooks River form an almost total barrier to longshore
transport with only minor northward bypassing which is
trapped by the total littoral barrier of the Sydney Airport
runway.

The study area is therefore considered to form a single
contiguous coastal process zone, with only a small
interaction with processes south of Florence Street. Table 4
shows the location of streets and their distance or chainage
from the southern training wall of the Cooks River. The
street locations are also shown in Fig. 3.

Analysis of beach profile survey data (dating from 1973
at approximately six month intervals) has shown that
longshore transport along Lady Robinsons beach is
distinctly bi-directional [1]. Long term average littoral drift
is to the north over the beach length north of a null point
(zero transport rate) at approximately Pasadena Street, and
to the south over the total beach length south of the null
point. The maximum estimated northward average annual
transport rate of approximately 5800m3/year occurs
between Solander Street and President Avenue.

Coastal management options such as groynes and
offshore segmented breakwaters control the natural
movement of beach material by locally altering the
orientation of the beach to be more parallel with the
incident wave crests, and by intercepting longshore currents
caused by wave breaking momentum and winds, thereby
reducing longshore transport. Cross-shore transport, which
is particularly important during storms when larger waves
may be associated with elevated water levels, is responsible
for transporting significant quantities of sub-aerial beach
material seawards, and in some circumstances beyond the
beach compartments created by groynes or offshore
breakwaters. During a storm, longshore and cross-shore
processes occur simultaneously causing a complex
sediment movement environment.

Longshore sediment transport is caused by longshore
currents in (and seaward of) the surf zone caused by waves
that arrive obliquely to the shore, currents caused by shore
parallel wind flux, and, to a very small extent at Lady
Robinsons Beach, by longshore wave height variations and
longshore tidal currents. The bulk of longshore transport
occurs within the surf zone and the distribution of this
transport across the surfzone depends on wave height,

TABLE 4

LOCATION OF STREETS

Street Name Chainage (m)

Cooks River 0

Bestic Street 510
Bay Street 1650
President Avenue 2340
Solander Street 2680
Robinson Street 2840
Barton Street 3190
Pasadena Street 3540
Florence Street 4170

nearshore seabed profile and the cross shore distribution of
sediments.

Variations in magnitude and direction of longshore
transport lead to areas of erosion and accretion along the
beach as well as changes in the alignment of the shoreline.
Where longshore transport rate decreases in the direction of
longshore transport, an area of accretion will develop.
Where the rate increases in the direction of the drift, a local
area of erosion will develop. Structures such as groynes
and offshore breakwaters vary, or completely block these
longshore transport processes in sections of the coastline.
Coastline orientation is then altered locally.  Unless
mitigation measures are included in the design, then
downdrift of these types of structures there is likely to be an
area of erosion, therefore, one area of the shoreline will
have been improved, another will have been disadvantaged.
Placement of a terminal structure near the location of
maximum longshore drift, for example, Solander Street,
minimizes the possible deleterious outcomes.

Many formulations for the estimation of the magnitude
of littoral transport rate have been developed. In this study,
the Engelund and Fredsoe equations [5], as embodied in the
LITPACK coastal processes modeling system developed by
the Danish Hydraulics Institute [6], have been used. This
formulation includes separate bed load and suspended load
expressions. Bed load is evaluated as:

0, = ¢ (s —DgDs, » (4.1
where:

0, = bed load transport rate (m’/s),

D5y = the median sediment size,

s = specific gravity of the sediment,

@is evaluated from
$=5p0 -0.70, , (42)
where:

& = Shield’s Parameter,

0. = critical Shields Parameter,
and

Hﬂ /6 4\-1/4
=(1+(—— , 4.3)

p=(+Co"

where p is the probability that all the particles of a layer are
moving.

The Engelund and Fredsoe formulation includes
combined wave and current motion and £ in “(4.3)” is a
boundary layer parameter computed by the LITPACK
model using combined current and wave conditions. It is
given as:

B=30K?alk, (4.4)
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Fig. 3. Schematic layout of the study area and the groyne field.

where:
K = the von Karman constant,
k = bed roughness height,
a = near bed wave orbital amplitude.

Suspended sediment load is calculated using a profile of

suspended sediment concentration and a net velocity
profile, that is,

0,(t) = [UOC(y.0)dy, (4.5)

where:

v = height above the bed,

U = mean current,

D = water depth,

d = particle size,

C = concentration of suspended sediments.

Under-tow and wave drift may be included in the
computation of mean current. The LITPACK modeling
system includes a number of modules. One of these,
LITDRIFT, computes longshore transport for selected time
series of wave parameters, currents, and winds. Measured
beach profiles, graded sediments, currents, wind, and bed
roughness are included. The distribution of sediment
transport across the profile and the combined wave and
current hydrodynamics are computed. LITLINE is the
module of the LITPACK model that computes changes to a
shoreline over a period of time using spatially and
temporally varying longshore transport. It includes coastal
structures such as groynes and revetments.

V. LONGSHORE TRANSPORT MODELING

The longshore distribution, seaward extent and cross-
shore distribution of longshore transport are the principal
phenomena controlling the effectiveness and selection of
beach management options. The LITDRIFT module of the
LITPACK coastal modeling system [6] was used to
examine the major parameters that define and quantify the
sediment transport processes. The consequences of
management options were investigated using the LITLINE
module of the LITPACK model.

Longshore transport processes on an annual basis were
investigated at the wave modeling locations (Fig. 2) using
the LITDRIFT module. The input parameters were the
parametric wave climate data, wind data, and the wave data
from the wave modeling results. Graded sediments (10
fractions) with Dsy parameters of 0.30mm and 0.35mm, a
range of bed roughness heights and range of wind
conditions were investigated.

The results show that the longshore transport at location
7 is generally smaller than at location 6. This is consistent
with the more eroded state of the beach at location 7. Most
of the transport occurs when there are strong winds having
a significant coast parallel component. Additional
longshore transport issues such as the offshore extent
(depth) beyond which longshore transport does not occur
and the distribution of transport across the beach face were
investigated. It was determined that less than 5% of the
longshore transport occurs in depths greater than 2m. Mean
low water for spring tides is approximately 0.5m LAT,
therefore, less than 5% of annual transport is likely to occur
seaward of the —1.5m LAT contour.

The long term changes to the shoreline north of
Pasadena Street were assessed using the LITLINE module
of the LITPACK model. The present shoreline has eroded
back to the sea wall southwards of Scarborough Street. The
seawall will prevent any further retreat. Modeling results
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indicate that other than during major storms, seabed level at
the sea wall is unlikely to erode lower than —0.2m LAT. A
sea wall south from Robinson Street was included in the
model and coastline changes up to 50 years were simulated
using the long term wave climate and long shore transport
potentials. The likely beach amenity recession without
remedial works is described below (based on the location of
zero beach width at MSL):

Barton Street 2005
Burlington Street 2015
Robinson Street 2045

Morphological response of the shoreline due to storm
wave conditions occurs over relatively short time periods
(hours to days). This response primarily involves the
erosion of the normal sub-aerial beach face through the
offshore transport and deposition near the storm wave break
point to form offshore bars. The sub-aerial beach face
slowly rebuilds over time periods of weeks to months as
sand in the bar is transported shorewards under swell
conditions.

Practical beach management options for Lady
Robinsons Beach require an allowance in the design re-
nourishment volumes to accommodate erosion of the beach
face under storm waves, in order to preserve an adequate
beach amenity following storm abatement. The seaward
limits of cross-shore transport during storms are also
required to determine suitable groyne lengths and offshore
breakwater locations so that excessive quantities of beach
material are not transported beyond the groyne
compartments, and to define a reliable storm closure depth.

Storm erosion profile in the study area has been
assessed using LITPROF, the beach profile module of the
LITPACK model. LITPROF is a semi-empirical, dynamic
equilibrium storm onshore/offshore erosion prediction
model [6], where the bed level is determined by the
continuity equation of the sediment mass coupled with
onshore/offshore transport.

A range of test conditions were investigated. The wave
period, T,, was kept constant at 6s and a Ds, of 0.30mm
was adopted. Measured beach profiles at two locations
(Brighton-le-Sands and Monterey) were used. Each
simulation was undertaken for a period of 24 hours at a
constant wave height (Table 3) combined with a semi-
diurnal tide with high water peaking at the peak storm water
levels (Table 1).

The results show that the storm bite at Monterey may be
as large as 10m near top of run-up for a 20 year ARI storm,
but only about 2m in the Brighton-le-Sands area. These
results are consistent with the field data observations and
model results described in [7].

VI. BEACH MANAGEMENT OPTIONS

The various beach management options considered to
restore the Lady Robinsons Beach consisted of:

Initial and recurrent beach nourishment.

Five groynes with beach nourishment.

Three groynes with a dune system and nourishment.
Three groynes with beach nourishment.

Multiple groynes with initial nourishment.

moOw>

Management options that included structural elements
were designed using wave and water level parameters
having 20 years ARI and 24 hours persistence. Longshore
variation of wave height was not included in this analysis.
A 50 years planning period was adopted. A design beach
profile with a minimum beach width of 17.5m (including
10m for storm bite) from the seawall at a level of 3m LAT
was developed with the following form:

3mto Im 1V:10H
Omto—Im 1V:25H
-lm to -3m 1V:20H

Sources of sand for beach nourishment were identified
within Botany Bay. These consisted of areas offshore of
Kyeemagh and offshore of Dolls Point (Fig. 2).

A.  Initial and recurrent beach nourishment

Beach re-nourishment programs provide coastal
protection and increase beach amenity by building a wider
beach without the intrusions of structures on the foreshore.
Examination of historical shore normal surveys indicates
that the peak northward longshore transport occurs near
Solander Street. There is a null point (zero net transport)
near Monterey/Pasadena Streets.  Shoreline recession
occurs at the beach south of Solander Street. The beach
near Monterey Street would require re-nourishment. A ten
years plan of re-nourishment at Monterey requires an initial
sand re-nourishment of 275,000m’. Every ten years
maintenance re-nourishment of approximately 105,000m’
would be required to re-establish the beach profiles.

The LITLINE module of the LITPACK coastal model
was used to examine the fate of the proposed sand
nourishment at Monterey and to assess shoreline changes
beyond the re-nourished area over a period of ten years.
The results show that near Bay Street, the beach would
prograde up to 6m over ten years but near Ch 3300, a
recession of 34m over ten years would occur.

The main advantage of this option is that there are no
hard structures and consequently, there is no loss of
aesthetic appeal. Other benefits include continuous natural
beach amenity north of Pasadena Street to the Cooks River;
no disruption to pedestrian traffic; and no loss of foreshore
park areas.

B.  Five groynes with initial and recurrent nourishment
Groynes are shore normal structures which project
seaward from the back-beach area sufficiently far into the
sea to prevent or minimize longshore sediment transport.
These structures may be built from rock (the most common
material used in Australia), or wooden or concrete
whalings.  Groynes function by forming small beach
compartments in each of which the normal to the shoreline
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becomes aligned with the local weighted mean wave energy
flux direction. These directions are presented in Table 2.
There will be little loss of sediments from the groyne
compartments provided that the seaward ends of the
groynes are placed in sufficiently deep water and they are
of sufficient length to accommodate the shoreline
realignment.

The five groyne option consisted of a series of five
rock groynes placed at intervals between Florence Street
and Solander Street (Fig. 3). The re-nourishment volume
provides for an acceptable beach amenity following a storm
bite of 10m in beach width. This groyne field layout was
determined from a number of preliminary simulations and
using the wave energy flux direction data (Table 2) together
with present shoreline details.

The groynes would be constructed with a suitably
designed rock core and two armour layers extending
seaward to the —1.5m LAT contour on the design profile.
The groyne crest levels would be placed at 2.3m LAT. The
lengths of the groynes and groyne alignments were
estimated to be:

Length (m) Alignment (°TN)
Groyne 1 100 115
Groyne 2 94 105
Groyne 3 98 93
Groyne 4 98 98
Groyne 5 96 101

Groynes 3,4, and 5 have been tilted northward
marginally in order to cause improved beach alignments
and to provide a more similar beach width both sides of the
groyne.

LITLINE modeling results for the long term shoreline
changes for this option show that north of groyne 5, the
shoreline would recede continuously from the time of
construction with the potential to erode as far back as the
car park in the next 50 years. An initial nourishment of
45,000m’ would be required immediately north of groyne 5.
This initial nourishment volume would provide an
acceptable beach amenity for about ten years. Re-
nourishment of 55,000m> would be required in this area, on
average every ten years. The beach between groyne 1 and
the drain at Florence Street would be improved by applying
a re-nourishment volume of 54,000m>. A total nourishment
volume of 305,000m’ throughout the groyne compartments
was estimated for this option.

C. Dune system with three groynes and nourishment

This option involves construction of three groynes that
protect the same length of the beach as the previous five
groyne option. In addition, a dune area with a width of 20m
at the rear of each groyne compartment would be
established. The dune crest at Solander Street was designed
at 8m LAT. Where the present sea wall has a low level of
3m to 4m LAT, the dune was designed to meet this low
level. Where the back beach area exceeded 8m LAT, the
dune crest was terminated at 8m LAT.

The groyne lengths were estimated to be 120m, 130m,
and 160m for groyne 1 (north of Florence Street), groyne 2
(near Scarborough Street) and groyne 3 (near Solander
Street) respectively. LITLINE modeling shows that the
beach width in the area, which is north of groyne 3 would
be reduced from the 17.5m design width to only 7.5m in a
period of approximately five years. An initial nourishment
of 45,000m° would be required in this area immediately
following construction. The initial nourishment volume
would provide beach amenity for a period of about ten
years. Re-nourishment of 50,000m’® would be required in
this area on a ten year basis. A total nourishment volume of
603,000m’> was estimated to nourish the beach and dune
areas between Florence Street and Solander Street.

D. Three groynes with beach nourishment

This option is the same as the previous option except
that it does not involve any initial nourishment for a dune
system. The initial and recurrent nourishment north of
groyne 3 are same as provided above. A total nourishment
volume for the beach area between Florence Street and
Solander Street was estimated to be 253,000m’. In
addition, nourishment volume of 45,000m> would be
required north of groyne 3 and re-nourishment of 50,000m’
on a ten year basis would be required in this area.

E. Multiple groynes with initial nourishment

The multiple groyne option consists of a series of
groynes located between President Avenue and the entrance
to the Cooks River, in addition to the five groynes proposed
in the five groyne option. There are a total of twelve
groynes. Nourishment volumes were based on design
profiles that incorporated a minimum design beach width of
7.5m in addition to a storm bite determined by LITPROF at
specific locations.

Groyne lengths were determined such that each groyne
would extend to —Im LAT from the new beach. The three
northern most groynes would extend to —0.5m LAT. The
details of groyne configuration and sand nourishment
volumes for each groyne compartment are provided in [8].
This option required a total of 751,000m® of sand
nourishment between President Avenue and the Cooks
River entrance. Both the number and size of groynes
required to contain this volume of sand is substantial with
most of the groyne lengths exceeding 150m. Such a large
number of groynes is unlikely to be either economically
feasible or aesthetically pleasing.

F.  Preferred Option
The selection of the five restoration options was based
on consideration of the following factors:

1) Visual impression and community acceptance
2) Initial and recurrent costs

3) Engineering feasibility and restoration value
4) Environmental impacts

The preferred option for the restoration of Lady
Robinsons Beach was selected to be the five groyne option
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with initial and recurrent nourishment (Option B). This
option was chosen because of the following reasons:

1) Creation of a long term stable beach from Florence
Street to Cooks River with least adverse impacts.

2) No loss of foreshore park areas.

3) Provision of recreational fishing facilities.

4) The proposed rubble mound groyne construction
will provide a beach amenity that is consistent with works
already undertaken in the southern section of Lady
Robinsons Beach.

5) Borrow areas have been identified within Botany
Bay and avoid the need to import sand during the 50-year
planning period.

Whilst the initial and recurrent nourishment option is
the most aesthetically pleasing and has the least initial
capital cost, it requires the largest volume of sand for re-
current nourishment. Hence, it has high recurrent costs.
The five groyne and three groyne options have similar
groyne material quantities, beach nourishment volumes and
therefore have similar costs. However, the five groyne
system would provide lowest visual impact because it has
shorter groyne lengths than the three and twelve groyne
options. Since aesthetic appeal is an important
consideration in the community’s acceptance of a preferred
option, the shorter and less obtrusive five groyne option
would be widely acceptable while providing the necessary
level of stability. The multiple groyne option would
provide a stable beach with no recurrent nourishment, but it
has high costs in addition to causing adverse noise, air, and
water quality impacts.

G. Environmental Impacts

Environmental issues, including both the natural
environment and the human environment, during both
construction and operational phases were considered.
These are described in detail in the Environmental Impact
Statement (EIS) prepared for this project [8]. Specific
impacts considered in the EIS include ecological,
construction noise, air and water quality, construction
traffic, visual aesthetics, fishing practices, community
disruption, and public acceptance.

VII. CONCLUSIONS

Wave and sediment transport modeling were undertaken
to define the parameters and examine the processes
controlling longshore transport on Lady Robinsons Beach.
Longshore transport modeling was used to assess the
impacts of the beach management options on the long term
shoreline alignments and erosion and accretion trends.
Severe erosion of the northern section of Lady Robinsons
Beach will continue if no action is undertaken. The five
groyne and re-nourishment option was selected to be an
effective solution for the restoration of Lady Robinsons
Beach. There is substantial Australian experience with the
beach re-nourishment and groyne options. This option
would provide a stabilized beach between Florence Street

and Cooks River entrance with least impacts on the human
and surrounding marine environment as compared with the
other options.

Acknowledgments

Funding for the study was provided by Sydney Ports
Corporation. This project was undertaken by Lawson &
Treloar Pty Ltd in conjunction with Connell Wagner Pty
Ltd.

References

[1] MSB Sydney Ports Authority, “Lady Robinsons Beach
— beach processes and stabilization options at
Ramsgate,” Coastal Hydraulics Section Report No.
93/01, 1993.

[2] Sydney Ports Corporation, “Sydney Airport — parallel
runway, coastal processes monitoring,” Stage 2B
Report No 3, January to June 1994, Report No KSA08
prepared in conjunction with GHD-Macknight Pty Ltd,
1995.

[3] Sydney Ports Corporation, “Lady Robinsons Beach,
Botany Bay, beach management options,” Report No
96/03 prepared in conjunction with Lawson & Treloar
Pty Ltd and Sinclair Knight Merz Pty Ltd, July 1996.

[4] Danish Hydraulic Institute, “MIKE 21 nearshore wind
wave spectral,” Users Guide and Reference Manual,
1998.

[5] F. Engelund and J. Fredsoe, “A sediment transport

model for straight alluvial channels,” Nordic
Hydrology, vol. 7, 1976.
[6] Danish Hydraulic Institute, “LITPACK coastal

modeling system,” Users Guide and Reference Manual,
1995.

[71 AWACS, “Lady Robinsons beach nourishment and
groynes, design optimization,” Report No 95/15,
prepared for MSB Sydney Ports Authority, 1995.

[8] Environmental Impact Statement, “Lady Robinsons
Beach restoration, Florence Street to Cooks River”,
Report No. 5802, prepared for Sydney Ports
Corporation, November 1999.

245



	Oceans 2003
	Main Menu
	-------------------------
	Next Page
	Previous Page
	-------------------------
	Next Hit
	Previous Hit
	Search CD-Rom
	-------------------------
	Scientific Papers
	Sessions 1-20
	Session 1 - Applied Ocean Sciences
	Operator Access to Acoustically Networked Undersea Systems Through the Seaweb Server
	Bounds on Wireless Location Estimation of Mobile Transmitters in a Time Varying Acoustic Underwater Channel
	Tidal Power for San Francisco 
	Acoustic Propagation in an Arctic Shallow-Water Environment
	A Full Ocean Depth UV-Spectrophotometer for Nitrate Measurements

	Session 2 - Installation of Hydroacoustic Data System for Regional Monitoring
	Ascension Island Hydroacoustic Data System 
	Background Study and Survey Planning for the Ascension Island Hydroacoustic Data Acquisition System
	High-Resolution Multibeam Deepwater Cable Route Survey in High-Relief Seafloor Area 
	Geomorphology of Two Seamounts Offshore Ascension Island, South Atlantic Ocean 
	Directionally Drilled Bores For Remote Cable Landings 
	Global monitoring of subaudible sound in Earth’s atmosphere

	Session 3 - The World's Deepest Dive
	The Impact of the Invention of the Torpedo on the U.S. Navy 

	Session 4 - Geology & Geophysics
	Geoarchaeological Studies at Gray's Reef National Marine Sanctuary, Georgia's Atlantic Bight
	Sediment Classification Based on Repetitive Multibeam Bathymetry Surveys of an Offshore Disposal Site
	Acoustic Energy Attenuation of 3DVSP Airgun Arrays Operating in Long Beach Harbor
	Real-Time Seismic Data from the Coastal Ocean 
	ASSEM : A New Concept of Observatory Applied to Long Term Seabed Monitoring of Geohazards

	Session 5 - Communications
	Multi-Cluster Protocol for Ad Hoc Mobile Underwater Acoustic Networks
	The Use of Integrated Communications Methods and Mediums in the Operation of the NOAAs National Ocean Services Ports
	Experimental Investigation of Acousto-Optic Communications
	An Improved Digital Communication System for Doubly-Spread Underwater Acoustic Channels using Evolutionary Algorithms 
	Joint University of Southern Mississippi - U.S. Naval Oceanographic Office ECDIS Laboratory 
	A DSP Based Underwater Communication Solution

	Session 6 - Information Technology
	Identification of Underwater Mines from Electro-Optical Imagery using an Operated-Assisted Reinforcement On-Line Learning
	Geophysical Data Base Variable Resolution (GDBV): An Object-Oriented Database for Dynamic Geo-Acoustic Data Storage
	Requirements Management for the Oceanographic Information System at the Naval Oceanographic Office 
	The Development of Automated Real-Time Narrative Summaries (ARNS) Using Natural Language Generation Software for PORTS

	Session 7 - Marine Resources
	Development and Deployment of an Ultrasonic Groundwater Seepage Meter: A Reliable Way to Measure Groundwater Seepage
	A Study on Seaweed Bed Restoration Using Deep Ocean Water
	Oil slick detection by SAR imagery: potential and limitation 
	The effects of armoring the coastline on intertidal flora and fauna
	Multi-Sensor Mapping of Nearshore Seafloor Habitat for San Diego Region

	Session 8 - Fisheries Science
	Export of Production and the Displacement of Effort from Marine Reserves: Effects on Fisheries and Monitoring Programs
	Determining Larval Dispersal and Natal Origins of Marine Fishes Using Geochemical Signatures in Otoliths
	Detection and Identification of Sardine Eggs at Sea Using a Machine Vision System
	Fisheries Habitat Survey with a Small Low Cost AUV
	Application of Combined Optical and Acoustic Technologies for Fisheries and Marine Mammal Research in Prince William Sound and Kodiak, Alaska 
	Investigation of Bottom Habitant Diversity in Great Peter Bay Using Semi AUV TSL

	Session 9 - Environmental Technology
	Real-Time Electrochemical Monitoring of Nitroaromatic Explosive in Marine Environments
	Using Satellite Data to Calibrate In-situ Temperature Measurements and to Improve their Assimilation into MODAS
	Research and Development of Biodegradation Disposal for SBS (Sugi Bark Sorbent)

	Session 10 - WINDSAT Sensing of Ocean Surface Winds
	The National Polar-orbiting Operational Environmental Satellite System Capabilities for Operational Ocean Remote Sensing
	WindSat - Space Borne Remote Sensing of Ocean Surface Winds
	The WindSat Calibration/Validation Plan and Early Results
	WindSat - Ground Data Processing and Wind Retrieval Algorithm
	APMIR: An Airborne Polarimeter Designed for High Accuracy
	New Passive Microwave Sensors Aid Mapping of Tropical Cyclone Structure

	Session 11 - Ocean Engineering
	Low-Cost Aerial Surveys for Coastal Studies
	NUWC XP-1 Polyurethane-Urea: A New, “Acoustically Transparent” Encapsulant for Underwater Transducers and Hydrophones
	Real-Time Monitoring of Currents and Water Level at Second Narrows to Improve Port Efficiency in Vancouver Harbour 
	Beach Management Options at Lady Robinsons Beach, Botany Bay, Australia
	Retrofit of a California Coastal Desalination Plant: Add Technology, Lower Costs

	Session 12 - Acoustical Oceanography
	Bioacoustic Absorption Spectroscopy (BAS): Instruments, Measurement Strategies and Results of Recent Experiments
	Acoustic Remote Sensing of Large-Scale Temperature Variability in the North Pacific Ocean
	Measurement and Modeling of Downslope Effects on Long-range Propagation 
	A Normal-mode Expression for the Sensitivity of Acoustic Fields to Three-Dimensional Refractive Index Perturbations in a Constant-Depth Waveguide, Using an Analytic Adjoint Approach
	A Comparative Study of Mode Arrivals at Megameter Ranges for 28 Hz, 75 Hz, and 84 Hz Sources

	Session 13 - Acoustical Signal Processing
	High Frequency Images of Proud and Buried 3D-Targets
	Non-Linear Modeling of Underwater Acoustic Waves Propagation for Multi-Receiver Channels 
	Acquisition of Direct Sequence Spread Spectrum Acoustic Communication Signals
	Bathymetric Side-scan Backscatter Map Restoration based on Data Fusion 
	Performance of a Receiver in Large Time-Frequency Spreading Channels

	Session 14 - Animal Models and Biomimetic Systems
	Signal Processing Applied to the Dolphin-Based Sonar System 
	Feature Images from Biologically Inspired Acoustic Imaging
	Delay Axis of Impulse-Response Images in Biosonar
	Application of the Biosonar Measurement Tool (BMT) and Instrumented Mine Simulators (IMS) to Exploration of Dolphin Echolocation During Free-Swimming, Bottom-Object Searches 
	Investigation of Off-Axis Detection and Classification in Bottlenosed Dolphins
	Echo-Processing Procedure in Bottlenose Dolphins 

	Session 15 - Academic AUVs
	Autonomous Underwater Vehicles for Ocean Exploration 
	Optical and Acoustic Habitat Characterization with the Seabed AUV
	Design of a Waypoint-tracking Controller for a Biomimetic-autonomous Underwater Vehicle
	Visual Investigation of Underwater Structures by the AUV and Sea Trials
	Specification of Multiple AUV Strategies for Search of Freshwater Oceanic Sources
	Coordinated Maneuver for Gradient Search Using Multiple AUVs 

	Session 16 - Undersea Vehicles
	Lake Mead B-29 Accident Investigation
	Thin Cable System for ROV and AUV in JAMSTEC
	Design and Development of a Remotely Operated Underwater Multi-Robot Manipulator Controller
	A New Hydrodynamics Test Facility for UUV Dynamics and Control Research
	A High Performance IMU Based Navigation System for a Small Size ROV

	Session 17 - Coastal Observing Systems I
	The Integrated Coastal Observation System (ICOS): A Real-time Underway Measurement System for Coastal Waters 
	Long-term Acoustic Monitoring of Environmental Parameters in Estuaries 
	Mapping by ‘Ili in the Kaho‘olawe Island Reserve: Applying Traditional Hawaiian Land Divisions and Management Tool to Modern-Day Marine Resources Management
	Enzymatic Degradation of Carrageenan by Halophilic Bacteria from South-West Coast of India

	Session 18 - Fate, Effects and Management of Wastewaters Discharged from Commercial Passenger Vessels: The Alaska Cruise Ship Initiative Science Report, and Beyond
	Alaska’s Cruise Ship Initiative and the Commercial Passenger Vessel Environmental Compliance Program
	Wastewater Sampling and Analysis for Commercial Passenger Vessels 
	Dilution of Wastewater Discharges from Moving Cruise Ships 
	Using a Simple Dilution Model to Estimate Wastewater Contaminant Concentrations Behind Moving Passenger Vessels 

	Session 19 - Geology & Geophysics II
	A New Marine Data Model
	Deformation Patterns of an Accretionary Wedge in the Transition Zone from Subduction to Collision Offshore Southwestern Taiwan
	The Joint Institute for Caribbean Climate Studies
	Ocean Beach, San Francisco, California Mega Rip Currents on a Disappative Beach

	Session 20 - Paleoceanography/Oceanography
	Methane Blowout during the End-Cretaceous Meteorite Impact?
	How Anomalous is Late 20th Century Climate Change? A Tropical Pacific Perspective
	Climate Future in a Warming World: Lessons from the Ice Ages
	Southern Hemisphere influences on the stability of the global thermocline: the Radiocarbon Record of Abrupt Change in the Oceans Interior
	China's Dust in the Sea of Japan
	Transport Properties of Offshore Discharged Synthetic Based Drilling Cuttings


	Sessions 21-40
	Session 21 - Communications Networks
	Recent Developments in the Naval Oceanographic Office Survey Operations Center 
	RIAB: A Data Fusion Architecture for Rapid Environmental Assessment
	Building a submarine network for offshore applications 
	Modeling the Energy Content of Ship-Scraping Waste at Alang Sosiya, Gujarat, India, Using Multiple Regression Analysis

	Session 22 - Modeling & Simulation
	Adaptation and Improvement of ASW Tactical Decision Aid Design to Mine Warfare Tactical Decision Aid
	Impacts of Vertical Resolution on a Numerical Model of the Gulf of Mexico 
	SIMSON - A tool for simulation and analysis of ASW sonar performance in littoral waters 
	Statistical Analysis of Real Sea Clutter Data Measured by a High Resolution Radar at Low Grazing Angles
	Two Methods for Simulating Non-Gaussian Highly Correlated Sea Clutter Maps
	Adaptive Control by MRAC Method

	Session 23 - Coral Reefs
	Life and Death of Coral Reefs: A Microbial View
	Recovery of Coral Reef Rugosity from Stereo Image Pairs
	Changes in Trace and Minor Constituents and Associated Micro-Architecture of Montastrea Faveolata During Time of "Stress"
	On the Transport Process of Coral Eggs and Larvae in Coral Reef Region (Sekisei Lagoon in Okinawa Prefecture, Japan) Using Basic Numerical Model

	Session 24 - Marine Mammals Technological Innovations
	Techniques for Segregation and Classification of Several Vocalizing Sperm Whales for AUV-Based Localization Applications
	Understanding and Mitigating the Underlying Acoustic Causes for Ship Collisions with Whales
	Of Manatees and Men: A Story of Understanding and a Model for Finding Environmentally Friendly Solutions
	Day and Night-Time Diving Behavior of Fin Whales in the Western Ligurian Sea
	Up Close and Personal: Recording Humpback Whale Song at Close Ranges (10-50m)
	Single-Hydrophone Method for Reconstructing Dynamic Behavior of Endangered Chinese River Dolphin

	Session 25 - Buried Mine Hunting
	Multi-Aspect Acoustic Classification of Buried Objects
	Subcritical Detection of Targets Buried Under a Rippled Interface: Calibrated Levels and Effects of Large Roughness
	Buried Object Scanning Sonar for AUVs 
	Progress In The Development of Buried Minehunting Systems 
	Feature Exploitation for Sediment Vlume Acoustic Imagery

	Session 26 - Radar Sensing of Rain and Influence
	Ring-Wave Measurements From Natural Rain
	Modeling Rain Effects on Microwave Backscatter from the Ocean 
	A relationship between atmospheric rain reflectivity and elevation variance due to drop impact on the sea surface
	Rain Effects on SeaWinds Data
	Rain, Wind, and Backscatter: Modeling Rain Effects on Ku-Band Ocean Wind Scatterometers
	Satellite Measurements of Backscatter from Rain-Induced Roughness on the Sea Surface Using Quikscat and TRMM

	Session 27 - Advanced Oceanographic Ships
	HMS Scott Ring Laser Gyro Navigator Integration
	Design of a Small, Multi-Purpose, Autonomous Surface Vessel
	Cycloidal Propulsion - The Silent Manoeuvring Propulsion for Research Vessels
	R/V Mirai, her missions, facilities and special project “BEAGLE 2003”

	Session 28 - Acoustical Oceanography II
	An Analytic Smoothing of an Internal Wave Sound Speed Model
	Entropy of Acoustical Beams in a Random Ocean 
	Multi-frequency Scintillation Method of Range-Dependent Transversal Current Monitoring
	The Ocean Acoustic Environment in the Lower Chesapeake Bay: Factors Influencing the Forward Problem 
	Mapping Squid Egg Beds with Sidescan Sonar: Preliminary Findings

	Session 29 - Inversion
	Shallow water tomography with a sparse array during the intimate '98 sea trial
	Mid-Frequency Geoacoustic Inversion of Source Tow Data from the ASIAEX East China Sea Experiment
	Array Shape Estimation from Sources of Opportunity
	Time Domain Geoacoustic Inversion using Ship Noise 
	Estimates of Geoacoustic Model Parameters from Inversions of Horizontal and Vertical Line Array Data 
	Geoacoustic Model Parameter Estimation Using a Bottom Morred Hydrophone Array

	Session 30 - Biologically Inspired Signal Processing Algorithms
	Biosonar Model for Improved Range Accuracy in a Noisy Environment
	Evidence for Acoustic Imaging Capability in a Bottlenose Dolphin
	A Filterbank Model for Echo Delay Estimation in Biosonar
	Target Echo Processing in the Dolphin’s Auditory System
	Characterization of Various Fluids in Cylinders From Dolphin Sonar Data in the Interval Domain
	Discrimination of the Signals with Identical Energy Spectra by the Bottlenose Dolphin

	Session 31 - AUV Navigation
	Performance of an AUV Navigation System at Arctic Latitudes
	A Comparison of AUV Navigation Performance: A System Approach 
	Fuel-Optimally Guided Navigation and Tracking Control of AUV Under Current Interaction
	Model Experiment of a Launcher of a Deep-Sea Monitoring Robot System
	Visual Servoing for Underwater Docking of an Autonomous Underwater Vehicle with One Camera
	Post Mission Trajectory Smoothing for the Isurus AUV 

	Session 32 - ROV Control
	Preliminary Identication of a Dynamical Plant Model for the Jason 2 Underwater Robotic Vehicle
	User-assisted trajectory generation of underwater Vehicles
	Cotrolling the Dynamic Positioning of a ROV
	Integrated maneuver and control design for ROV operations
	Multivariable Saturating Control and Anti-Windup Control for the Phantom 500 body Motion: A Comparison

	Session 33 - Coastal Observing Systems II
	NEOS: The North East Ocean Observing System By: Scott Glenn & NEOS Partners
	Carolinas Coastal Ocean Observing and Prediction System: Enhancing the U.S. Integrated Ocean Observing System Through Improved Regional Coastal Observations and Services
	Bonne Bay Ocean Observatory
	Automated Control of a Fleet of Slocum Gliders Within an Operational Coastal Observatory
	AUV Surveys of Bioluminescence and Coastal Processes in the Monterey Bay

	Session 34 - Fate, Effects and Management of Wastewaters Discharged from Commercial Passenger Vessels: The Alaska Cruise Ship Initiative Science Report, and Beyond
	An Assessment of Fecal Coliform Bacteria in Cruise Ship Wastewater Discharge
	Biological and Ecological Effects of Wastewater Discharges from Cruise Ships in Alaska
	Evaluation of New Technology for Shipboard Wastewater Treatment 

	Session 35 - Global Coral Reef Alliance
	Global Change In Ocean Circulation From Satellite Sea Surface Temperature Records: Implications For The Future Of Coral Reefs, Fisheries, And Climate Change
	Restoring Coral Reefs, Oyster Banks, And Fisheries By Seawater Electrolysis: Coastal Zone Management And Tourism Applications

	Session 36 - Geodosy
	Improved Global Marine Gravity by Re-tracking Altimeter Waveforms
	Real-Time Positioning and Navigation for Ocean Applications Using GPS
	Integrating Bathymetry, Topography, And Shoreline, And The Importance Of Vertical Datums
	GPS/Acoustic Seafloor Positioning Experiment in the Subduction Zone of the Japan Trench

	Session 37 - Ocean Sensing
	Alaska Peninsula Deployment of Laser Airborne Bathymetric System 
	Oceanographic Profiler for Shallow Water 
	The Evolution of a Deep Water Current Meter, The Argonaut-MD

	Session 38 - Assimilation & Prediction
	Water Level Prediction Skill of an Operational Marine Forecast using a Hybrid Kalman Filter and Time Series Modeling Approach
	Tropical air-sea interaction in the Navy Coupled Data Assimilation/Modeling System
	Performance Evaluation of Two Neural Network-Based Models for Predicting Sea Ice Concentration

	Session 39 - Artificial Reefs
	Artificial Reef Site Selection: Geophysical Surveys for San Clemente Kelp Reef
	Assessing the Ecological Risk of Creating Artificial Reefs from ex-Warships 
	Benthic Community Settled on an Artificial Reef in the Western Adriatic Sea (Italy)
	Investigating Terrain Changes Around Two Artificial Reefs by using the Multibeam Echosounder (Western Adriatic Sea, Italy)
	Yukon Artificial Reef Monitoring Project Data Collection Using Volunteer Research Divers

	Session 40 - Marine Mammals Abundance, Distribution, Seasonality
	Seasonality of blue and fin whale calls west of the Antarctic Peninsula +
	Advances in Density and Abundance Estimation for Cetaceans Using Geospatial Modeling
	Cetacean Abundance in the Eastern Tropical Pacific
	Automated Model-Based Localization of Sperm Whale Clicks 
	Spatial and Temporal Patterns in Visual and Acoustic Detection Rates of Blue Whales in the Southern California Bight


	Sessions 41-60
	Session 41 - Underwater Imaging
	A Holographic System for Subsea Recording and Analysis of Plankton and other Marine Particles (HOLOMAR)
	Precision Underwater Positioning for In Situ Laser Raman Spectrographic Applications
	Study of the Effectiveness of Infrared LED Source for Underwater Night Photography

	Session 42 - Large-Scale Ocean/Atmospheric Coupling
	Quantifying Upper Ocean Response to Surface Wind Field Forcing During an MJO
	The Northern Annular Mode in Atmosphere-Ocean Coupling
	Coupling Between the Atmosphere and Asian Marginal Seas
	Mixed-Layer Heat Budget Associated with ENSO, IOD, and PDO Inferred from Satellite Ocean Data Assimilation
	Our Recent Understanding About the Eddies in the South China Sea

	Session 43 - Offshore Structures
	Development of Offshore Monitoring Platform "SOLAReS" for SOLAS
	Technical Feasibility Of "Eco-Platform" - Technology Integration for the 21st Century
	Utilization of a Very Large Mobile Offshore Structure for Clean Energy Conversion
	Load-out Operation of South Pars Gas Field-Phase 1 Production Platform in the Persian Gulf
	Real Sea Experiment of Ocean Nutrient Enhancer "TAKUMI" Upwelling Deep Ocean Water

	Session 44 - Acoustical Oceanography III
	Ambient Noise Imaging - First Deployments of ROMANIS and Preliminary Data Analysis
	Origins of directionality in snapping shrimp sounds and its potential applications
	Angular dependence of statistical distributions for backscattered signals: Modelling and application to multibeam echosounder data

	Session 45 - Matched Field Processing
	High-frequency Broadband Matched Field Processing in the 8-16 kHz Band
	Time-Reversal Imaging of Distant Targets in a Shallow Water Channel
	Source Depth Estimation using Matched Field Processing and Frequency-Wavenumber Transform
	On the Use of Time-Frequency Methods in the Oceanic Passive Tomography Context
	Quantitative Ambiguity Analysis for Matched-Field Source Localization under Spatially-Correlated Noise Field

	Session 47 - AUV Control
	Advanced Mission Management for Long-range Autonomous Underwater Vehicles
	Using a High Order Sliding Modes for diving control a torpedo Autonomous Underwater Vehicle
	Experimental Results of an Autonomous Underwater Vehicle “Urashima” 

	Session 48 - Underwater Gliders
	UW Gliders
	Advanced Glider Concepts for Missions Beyond Oceanographic Vertical Profiling
	Alternatives for Enhancement of Transport Economy in Underwater Gliders
	Glider Control: A Close Look into the Current Glider Controller Structure and Future Developments

	Session 49 - Plume Sensing I
	Mapping Ocean Bathymetry using an AUV Equipped of an Altimeter: A Terrain-Driven Approach
	Field Results of Multi-UUV Missions Using Ranger Micro-UUVs
	Chemical Plume Tracing Experimental Results with a REMUS AUV

	Session 50 - Coastal Processes and Evolution: Multi-Decadal Forcing
	Variability in the Wave Climate of the North Pacific: Links to Inter-Annual and Inter-Decadal Variability
	ENSO and Winter Storms in California
	Variability of Storm-Forced Extreme Sea Levels Along the U.S.West Coast
	Tide and Sea Level Fluctuations from Days to Decades
	The Influence of Climate on the Flux of Sediment to the Coastal Ocean

	Session 51 - Physical Oceanography I
	Collaborative Nautical Charting and Scientific Seabed Mapping Missions: A Case Study in the Northwestern Hawaiian Islands
	Plane-Based Calibration for Multibeam Sonar Mounting Angles
	Analogous Response of the North Pacific Intermediate Water to 20th Century and Glacial Age Climate Changes
	Tropical Atlantic and Indian Ocean Influences on the Terrestrial and Marine Resources of Africa
	Digital Atlas and Evaluation of the Influence of Inter-Annual Variability on Climate Analyses

	Session 52 - Marine Policy
	Doing Tangible, Applied, Community Based Marine Restoration in the U.S.: The TNC/CRP Experience
	Legal Regulation of Ocean Energy Systems
	Comparison on the Characteristics ofNatural Sound ofWaves and Imitation Sound of Waves in Terms of Comfort Level
	Environmental Engineering Grade A Shock Tests 
	Ecosystem-Based Management- A New Goal Under NOAA's Strategic Plan 
	A Tidal Habitat Restoration Success Story - The Union Slough (WA) Restoration Project

	Session 53 - Data Access & Vizualization
	SIOExplorer: IT for Research and Education 
	New Developments in Internet-Based Delivery of MetOc Data to Warfighters
	Spatio-Temporal Data Access for Information-Based Decision Making
	EnVis/Hum: High-resolution Ocean Model Visualization and Display
	Parallel Software Solutions for Processing Hydrographic Data 

	Session 54 - Ocean Observatory Programs
	Project NEPTUNE: An Interactive, Regional Cabled Ocean Observatory in the Northeast Pacific
	Dynamics of Earth and Ocean Systems (DEOS)

	Session 55 - Quik SCAT Vector Winds: Validation & Applications
	Validation of QSCAT Vector Winds with Air-Sea Interaction Spar Fluxes
	QuikSCAT Wind Retrievals for Tropical Cyclones
	Fine Resolution Satellite-Based Winds for Episodic Events 
	A new temporal interpolation method for high-frequency vector wind fields 

	Session 56 - Ropes & Tension Members I
	Improving Bend-over-Sheave Fatigue in Fiber Ropes 
	Fatigue and Residual Strength of Fiber Tuglines
	Proper Use of Fiber Ropes on Capstans and Bitts

	Session 57 - Boundary Interaction
	Modeling the Effects of Surface Sediments and Small Scale Bathymetry Upon High-Frequency Shallow Water Reverberation
	Acoustic Echo Formation - A Filter Theory Approach
	Wave Reflection From Porous Ocean Sediment With Depth-Dependent Properties
	Acoustic Wave Scattering From a Rough Seabed Over a Sediment Layer With Generalized-Exponential Density and Inverse-Square Sound Speed Profiles
	Analysis of the Field of Narrow-Band Signals Percolating into Marine Bottom

	Session 58 - Image Processing
	High Rate Acoustic Link for Underwater Video Transmission 
	3D acoustic image segmentation by a RANSAC-based approach

	Session 59 - SONAR CAD/CAC I
	Normalization of Ambient Background Intensity in High-Resolution Sonar Imagery and its Impact on Mine Detection and Classification
	The Use of Texture Measures in Improving Mine Classification Performance
	Relevance Vector Machine Feature Selection and Classification for Underwater Targets
	Processing String Fusion Approach Investigation for Automated Sea Mine Classification in Shallow Water
	Real-Time Performance of Fusion Algorithms for Computer Aided Detection and Classification of Bottom Mines in the Littoral Environment

	Session 60 - Military AUVs
	Conformal Hull Search Using the Harbor Defense CetusII AUV
	NAVOCEANO Seahorse AUV Participation in the Giant Shadow Experiment 
	A Solar-Powered Autonomous Underwater Vehicle
	The HUGIN 1000 Autonomous Underwater Vehicle for Military Applications
	A Toolbox of Aiding Techniques for the HUGIN AUV Integrated Inertial Navigation System


	Sessions 61-80
	Session 61 - Academic AUVs II
	A Wearable Vehicle Interface for Augmented Reality in Operating AUVs 
	Development of an Autonomous Underwater Vehicle for Sub-Ice Environmental Monitoring in Prudhoe Bay, Alaska
	A Deep Sea AUV “MR-X1” for Scientific Work 
	Time Optimal Control for Underwater Robot Manipulators Based on Iterative Learning Control and Time-Scale Transformation
	Optimization of the Hydrodynamic Performance of an In-Service AUV

	Session 62 - Aquatic Science
	Anthropogenic radionuclides and radioecological situation in the Sea of Japan
	Bio-composting of Distillery Waste to Control Water Pollution 
	Study of “Trophic Status” of a Pond through Diurnal Profiling 
	Toxicity of Emamectin Benzoate in Commercial Fish Feed to Adults of the Spot Prawn and Dungeness Crab

	Session 63 - Coastal Processes and Evolution: Millenial Scale Forcing
	Terraces on a Rising Coast 
	Step-like Rise of Post-Glacial Sea Level and Geological Implications
	Budgeting Postglacial Sedimentation History on the Santa Cruz, California mid-Continental Shelf
	Cliff Erosion and Bluff Retreat Along the California Coast
	The Roles of Tectonic Subduction and the Earth's Changing Climate in the Morphologic Evolution of the Oregon Coast

	Session 64 - Science, Technology and Management in the U.S. National Marine Sanctuary
	SWiM in Marine Sanctuaries: The Challenge of Monitoring a System of Protected Areas
	Movement patterns and site utilization of fishes as determined by acoustic telemetry: implications for the design of marine reserves
	Using Laser Line Scan Imaging Technology to Assess Deepwater Seafloor Habitats in the Monterey Bay National Marine Sanctuary

	Session 65 - Physical Oceanography II
	Wind-Driven Shelf/Basin Exchange on a Broad Arctic Shelf: The Joint Roles of Ice Cover Extent and Shelfbreak Bathymetry
	Temporal Variability of the Upper Ocean Southeast the Kerguelen Plateau

	Session 66 - Navigation & Positioning
	The Use of a GPS-Equipped Buoy for Water Level Determination 
	Demonstration of a Moving-Map System for Improved Precise Lane Navigation of Amphibious Vehicles and Landing Craft
	Implementation of a ROV Navigation System Using Acoustic/Doppler Sensors and Kalman Filtering
	Improved AUV Navigation using Side-scan Sonar
	Robust Terrain Navigation with the Correlation Method for High Position Accuracy

	Session 67 - COSEE I
	The Centers for Ocean Science Education Excellence (COSEE) Initiative: A Network-wide Perspective
	NER-COSEE: Strategies to Involve Research Scientists in Ocean Science Education
	Mid-Atlantic Center for Ocean Sciences Education Excellence
	SouthEast Center for Ocean Sciences Education Excellence: Building Connections Between Ocean Scientists and Educators Through Partnerships

	Session 68 - Exploring Earth's Oceans
	Exploration in the South Atlantic Bight: Discovery of New Resources with Pharmaceutical Potential
	Explorations of Active Volcanic Sites in the Pacific Ocean- Preliminary Results from the Submarine Ring of Fire Ocean Exploration Program
	High-Resolution Multibeam Mapping and Submersible Surveys of Topographic Features in the Northwestern Gulf of Mexico
	Marine Archaeological Exploration of the Black Sea 
	Digital Video Needs for Oceanographic Images for the National Oceanic and Atmospheric Administration (NOAA): Phase 2
	A Towed Seafloor Source for Seismic Exploration 

	Session 69 - Advances in Satellite Altimetry for Ocean Monitoring
	Evaluation of an Oil Spill Trajectory Model Using Satellite-tracked, Oil-spill-simulating Drifters
	Operational Oceanographic Applications for the Wide Swath Ocean Altimeter
	The Delay-Doppler Radar Altimeter: Robust and Improved Measurement Capabilities
	Ocean Observations with a Space-based Delay-Doppler Altimeter Constellation
	GEOSAT FOLLOW-ON GFO Radar Altimeter Satellite Performance
	Radar Method for Atmospheric Stratification Condition Unambiguous Determination by Synergy Data of Sea Surface Altimetric and Scatterometric Observations

	Session 70 - Ropes & Tension Members II
	Experimental Study for Small Diameter Flexible Lines 
	A Tensioning System for Use with Synthetic Ropes 
	Optical Scanning Apparatus for Ropes Non-Destructive Test Monitoring System
	Theoretical Study on Rotation of Doubly Layered Torque Balance Cable
	The Prediction of Cyclic Load Behaviour and Modulus Modulation for Polyester and other Large Synthetic Fiber Ropes
	Designing SPM Hawsers to today’s requirements

	Session 71 - Acoustic Applications
	Acoustic Detection of Ultra-High Energy Neutrinos 
	Acoustic Lens Camera and Underwater Display Combine to Provide Efficient and Effective Hull and Berth Inspections
	Underwater Acoustic Modem Using Multi-Carrier Modulation
	Estimating the spatial and temporal distribution

	Session 72 - Arrays & Processing
	Calibration of sonobuoy compass via arrival time inversion 
	Model-Based Detection in a Noisy Shallow-Water Enviromnent
	Multipath Cancellation Using a Maximum Likelihood Approach
	Nulling crosstalk in underwater communication with an adaptive time-reversal mirror
	Nearfield Noise Identification with a Passive Array in the Underwater Anechoic Basin at KRISO

	Session 73 - SONAR CAD/CAC II
	Computer-aided detection and classification of minelike objects using template-based features
	A Model Based Approach to Mine Detection and Classification in Sidescan Sonar
	High-Frequency Acoustic Inversion using a Military Mine-Hunting Sonar
	Tracking Benthic Boundaries Using a Profiler Sonar: a mixture model approach

	Session 74 - Military AUVs II
	User Operational Evaluation System of Unmanned Underwater Vehicles for Very Shallow Water Mine Countermeasures
	REMUS UUV Navigation Accuracy Testing
	Hydrodynamic Modeling of LMRS Unmanned Underwater Vehicle and Tow Tank Test Validation
	Simulation Validation for a Unmanned Semi-Submersible Vehicle
	Modularized Unmanned Vehicle Packages for the Littoral Combat Ship Mine Countermeasures Missions
	A Low-Frequency Sonar for Sensor-Adaptive, Multi-Static, Detection and Classification of Underwater Targets with AUVs

	Session 76 - Aquaculture
	Viral Nervous Necrosis (VNN) in White Seabass, Atractoscion nobilis, Cultured in Southern California, and Implications for Marine Fish Aquaculture
	Open Ocean Aquaculture Engineering II 
	Continuous Monitoring Approaches to Quantify Water Quality Fluctuations from Rainbow Trout Cage Aquaculture
	On the Growth Acceleration by Iron Fertilizer on Algae Enhancement Technology
	Spermal Activity and Change in Pacific Salmon Features 
	The Variability in the Features in Some Wild and Fish Hatchery Populations of Pacific Salmon

	Session 77 - Coastal Processes and Evolution: Modeling the Evolution of Littoral Cells
	Beach Changes in the Oceanside Littoral Cell
	Archaeological Proxies for Sediment Flux to Holocene Littoral Cells of Southern California
	Process Model for Terrace Formation and Shoreline Evolution 
	Modeling the Future of Sand Beaches
	The Role of the AES Powerplant in Surf Zone Water Quality of Huntington State Beach, California

	Session 78 - Science, Technology and Management in the US National Marine Sanctuary
	Biogeographic Assessments of NOAA National MarineSanctuaries: The Integration of Ecology and GIS Technology
	The Race to Save the Monitor
	Repair of Coral Reefs Following Large Vessel Groundings 

	Session 79 - Current Measurements
	Field Testing of an Instrument to Measure Near-Surface Currents from Offshore Platforms
	Electronic Crosstalk and Linearity in the Acoustic Travel-Time Current Meter, MAVS
	Summer Surface Circulation on the Gascoyne Continental Shelf 
	Observations of Langmuir Circulation and
	Towards an Operational Spaceborne System for High-Resolution Current Measurements in Coastal Areas

	Session 80 - Telemetry/Modems I
	Performance of Adaptive Channel Equalization Techniques: DFEs, Time-Reversal, and Connections to Adaptive Array Processing
	A Comparative Evaluation of Joint Versus Sequential Demodulation of Spatially Modulated Underwater Acoustic Telemetry Signals
	A New Multi-Channel Spatial Diversity Technique For Long Range Acoustic Communications In Shallow Water
	Sea trial results of a chaotic direct-sequence spread spectrum underwater communication system
	Iterative equalization for underwater acoustic channels Potentiality for the TRIDENT system
	A Tri-Modal Directional Modem Transducer 


	Sessions 81-100
	Session 81 - Exploration, Education, Bringing Oceans to the Classroom
	Ocean Exploration Through NOAA: Collaborations for Excellence In Exploration and Education
	NOAA Ocean Explorer Web Site
	ROV Competitions for Students: Developing the Next Generation of Ocean Explorers, Scientists, Technologists, and Engineers
	Sound in the Sea: Hands-on Experience with NOAA VENTS Program 
	Volcanoes of the Deep Sea: Giant Screen Film Format as a Catalyst to Enrich Informal Learning at Science Education Centers

	Session 83 - Quik SCAT Vector Winds: Validation & Applications
	NOAA’s GOES R - Next Generation Satellite
	MODIS Ocean and Atmospheric Applications Using TeraScan Software
	Oceansat’s Ocean Color Monitor: An Instrument Whose Time Has Come
	Satellite Data Assimilation for Naval Undersea Capability Improvement
	DoD-Tailored Environmental Products from Near Real-Time Terra/Aqua MODIS in Support of Operation Iraqi Freedom
	Impact of Seawinds Scatterometer Data on Ocean Surface Analysis and Weather Prediction

	Session 84 - Moorings
	MBARI New Anti-biofouling Shutter
	The Use and Testing of Compasses and Magnetometers at the National Data Buoy Center
	Reduced of a Cable Resistance by Helical-Ridge Type Faring
	Coupled Dynamic Analysis of Thruster-Assisted Turret-Moored FPSO 
	Attempting High Resolution Full Water Column Current Measurements Utilizing an Array of ADCP's off Oahu, Hawaii

	Session 85 - Acoustic Validation
	Advances in developing a high-frequency sonar calibration facility 
	Calibrating two scientific echo sounders 
	Comparing two scientific echo sounders 
	Calibrating a 90-kHz multibeam sonar 
	Calibrating a 200-kHz Multibeam Sonar in a Large Freshwater Tank
	The Underwater Sound Reference Division - A National Resource for the Underwater Acoustics Community

	Session 86 - Beamforming
	Motion Compensated Beamforming
	A New Blind Adaptive Beamformer for Underwater Communications
	Theoretical and Experimental Studies on Broadband Constant Beamwidth Beamforming for Circular Arrays
	Broadband Beamspace DOA Estimation Algorithms
	A Robust Deviation-Based Beamformer with Improved Angular Resolution
	Tracking Highly Correlated Sources via Multi-stage Constant Modulus Array

	Session 87 - Acoustic Detection
	Detection and Classification of Submerged Threats in Very Shallow Water Using the Quiet Interlude Processing System (QuIPS)
	Implementation of a Real-Time System to Detect the Position of Underwater Objects
	Underwater Sound Detection based on Hilbert Transform Pairs of Wavelet Bases
	Comparison of Quadratic Phase Coupling Detectors on Sonar Data
	Contact Depth Localization- Sensitivity to Environmental Variability 
	CFAR Detection of Targets under Directional Noise Background 

	Session 88 - Military AUVs III
	A New Navy Deep-Water Oceanographic Survey Vehicle: the Naval Oceanographic Office's Subsurface Autonomous Mapping System (SAMS)
	Semi-Autonomous Mapping System
	Synthetic Aperture Sonar On AUV
	Gambit MCM AUV: Overview and System Performance 
	Robust Wide-Band Synthetic Aperture Sonar Processing on an AUV Platform
	A Modular Approach for Sensor Integration on the REMUS Vehicle

	Session 90 - Plume Sensing II
	Trial of Hydrothermal Plume Sensing Using Newly Developed ISFET pH Sensor
	A Modified Velocity Projection Method for Estimating the Subsurface Velocity Structure of the Chesapeake Bay Outflow Plume
	Remote Sensing Reflectance in the Near Infrared Derived From SeaWiFS: Implications for River Plume Particle Size Distribution, Atmospheric Correction, and Bio-Optical Algorithms
	Variability of Photosynthetically Usable Radiation in River-Dominated Coastal Waters

	Session 91 - Industry Participation
	MOTN - A Model for Employing a Collaborative Strategy Fostering Economic and Technological Success in the Marine & Oceanographic Community
	The Ocean Technology Workshop Series: The Importance of Offering Technical Training to Equipment Users

	Session 92 - Meteorology
	Amazing 2002 Monsoon
	In-Stride Battlespace Characterization
	Investigation of a Coastally Trapped Disturbance 
	Mesoscale Eddy Formation and Shock Features Associated with a Coastally Trapped Disturbance
	Fast Winds and The Hydraulic Nature of California's Summer Marine Layer
	Modeling of California's June Wind, Wind Stress and Curl of the Wind Stress

	Session 93 - Telemetry/Modems II
	Measurements and Modeling Comparisons of Underwater Communications Performance at three Shallow-Water Sites
	Time Frequency Coding in Underwater Acoustic Communication
	A Digital Acoustic Transceiver for Underwater Communication without PLL and DLL
	Ultrasonic Link for Improved Incoherent Data Transmission in Horizontal Shallow Water Channels
	Performance Enhancement of Blind Adaptive Equalizers Using Environmental Knowledge

	Session 94 - COSEE II
	Center for Ocean Sciences Education Excellence Central Gulf of Mexico (COSEE:CGOM)
	California Center for Ocean Sciences Education Excellence 
	Are we adequately preparing students for ocean occupations? 

	Session 95 - Exploration Technology, Tools for Inner and Outer Space
	THE LINK PROJECT: A NOAA and NASA Partnership 

	Session 96 - Remote Sensing of Wave Dynamics & Bulk Properties
	Bound Waves and Radar Backscattering from the Sea Surface
	Bound Waves and Sea-Surface Slopes 
	Ocean Environment Sensing using Polarimetric and Interferometric SAR
	New Sea Surface Salinity Product in the Tropical Indian Ocean Estimated from Outgoing Longwave Radiation
	Insights Gained from a TRMM Microwave and Infrared Sea Surface Temperature Comparison

	Session 97 - Cables & Connectors
	Operational Considerations for Underwater-Mateable Connectors 
	Water Blocking and Reterminating at Sea of Flooded High Voltage Cable
	Submarine Cable Infrastructure Defense Against Terrorist Aggression 
	Submarine Communications Cable for Deep-Sea Application 
	Novel Current to Current Converter for Mesh-like Scientific Underwater Cable Network - Concept and Preliminary Test Result -
	Wet-Mateable Optics: Very High Performance, Small Form Factor, Harsh Environment Wet Mateable Optic Connectors

	Session 98 - Small UUV Sonar
	A Low Power Imaging and Obstacle Avoidance Sonar for Small UUVs 
	High Frequency Side Scan Sonar for Target Reacquisition and Identification 

	Session 99 - Signal Analysis
	Accurate Doppler Velocity Estimation using a Non-linear Frequency-Modulated Acoustic Pulse
	Fractional Fourier Transform Techniques Applied to Active Sonar
	Conditioning of Sonar Data
	Parameterization of Turbulent Mixing Models Derived from Microstructure Data Processing. Applications to Environmental Research

	Session 100 - Acoustic Classification
	Underwater Target Classification Using Canonical Correlations
	Acoustic Detection and Classification of Fluid-filled Cylinders Embedded in Sediments
	Passive Sonar Recognition and Analysis Using Hybrid Neural Networks 


	Sessions 101-120
	Session 101 - Military AUVs IV
	REMUS 100 Transportable Mine Countermeasure Package
	Countermine Operations in Very Shallow Water and Surf Zone: The Role of Bottom Crawlers
	The Detection of Explosives using Robotic Crawlers 
	VSW Navigation/Communications Assessment

	Session 102 - Operational Oceanography
	NOAA’s Coastal Oceanographic Applications and Services of Tides And Lakes (COASTAL) Program
	Ocean Prediction at the U.S. Naval Research Laboratory
	Developing an Operational Wave, Surf, and Tide Forecasting System for the United States Navy Meteorology and Oceanography Community
	Real-Time Operational Oceanography at the Naval Oceanographic Office

	Session 103 - Biological Oceanography
	Biodiversity and Natural History of the Opisthobranch Fauna at Bahía de los Ángeles, Baja California, México
	Degradation of Solid and Muddy Organic Matter of Blue Mussels by Bacillus sp.
	Biodiversity, Feeding and Reproduction of Copepods of Chennai Coast - India

	Session 104 - Ocean Circulation
	Model supported AUV freshwater distribution surveys in the upper layers of deep fjords
	The Role of Spiral Eddies in the Non-Linear Instability at a Two-Geofluid Interface

	Session 105 - Ocean Science Education I
	Ocean Science Concept Mapping: What do People need to know about Ocean Sciences
	Ocean Exploration Through NOAA: Collaborations for Excellence in Exploration and Education
	Exploring the Deep with Teachers: Using Teacher Input to Drive Education and Outreach Plans
	REVEL - Research and Education: Volcanoes, Exploration and Life
	Educational Outreach Efforts of the Monterey Bay Aquarium Research Institute (MBARI)
	Ocean Institute High School Internship Program: Inspiring and Educating Students about the Ocean Environment

	Session 106 - Ocean Energy I
	Matching Grid-Connected Power with the Economics of Ocean Power Generation
	AquaBuOY - The Offshore Wave Energy Converter Numerical Modeling and Optimization
	The Helical Turbine and its Applications for Tidal and Wave Power
	A Hybrid Photovoltaic-Wind Power System for the National Data Buoy Center’s Coastal Marine Automated Network

	Session 107 - Electro-Magnetic
	Magnetic Anomaly Guidance System for Mine Countermeasures Using Autonomous Underwater Vehicles
	Electromagnetic scattering from large aspect ratio lossy dielectric solids in a conducting medium
	Nonlinear Signal Processing of Ocean Electromagnetic Data
	Magnetic Sensor Operation Onboard a UUV: Magnetic Noise Investigation using a Total-Field Gradiometer
	Ring Thruster With Magnetic Bearings 

	Session 108 - HF Radar - Advanced Systems and Applications
	Posteriori estimation of low altitude propagation loss from radar sea clutter data
	Performance of a VHF Ocean Surface Radar in the Surf Zone
	Surface Transport and Mixing in Monterey Bay I: Objective Surface Current Maps
	Surface Transport and Mixing in Monterey Bay II. Synoptic Summaries of Particle Motions
	Surface Transport and Mixing in Monterey Bay III: Variability from Hours to Years
	HF Radar Measurements of Surface Wind Field

	Session 109 - Seafloor Engineering I
	Three-Dimensional Hydrodynamic Model for Prediction of Falling Cylinder Through Water Column
	Requirements for Monitoring Environmental Impact Of Seafloor Cables: Issues And Answers
	Method for Predicting Foundation Stability for Equipment Placed on Grade in a Seafloor Environment
	Penetration of Cylindrical Objects in Soft Mud 

	Session 110 - Array Applications
	Free-Flooded Ring Transducers: Design Methods and Their Interaction in Vertical Arrays
	Calculation of Acoustic Loading on Transducers in the Time Domain
	Improving Arrays for Multi-Angle Swath Bathymetry 
	Acoustic Transducer Calibration System 
	The feasibility study of a leak detection system for an underwater pipeline 
	Development of a Portable Acoustic Calibration System (PACS)

	Session 111 - Methods for Improved Localization
	Widely-Linear Beamforming
	Integrated Multiple-Hypothesis Nonlinear Tracking 
	A Neural Extended Kalman Filter Multiple Model Tracker 
	Spectral Feature-aided Multi-Target Multi-Sensor Passive Sonar Tracking
	The Statistical Accuracy of an Arctangent Bearing Estimator
	Adaptation and improvement of ASW Tactical Decision Aid Design to Mine Warfare Tactical Decision Aid

	Session 112 - Synthetic Aperture Sonar
	Results of a Multi-static Synthetic Aperture Sonar Experiment 
	Motion Compensation of AUV-Based Synthetic Aperture Sonar
	Reconstructing seafloor bathymetry with a multichannel broadband InSAS using Belief Propagation
	Automated Segmentation of SAS Images using the Mean - Standard Deviation Plane for the Detection of Underwater Mines
	Automated Shape Classification of Buried Objects with Low Frequency Multistatic Sonar

	Session 113 - Unmanned Underwater Vehicles
	Oscillating Fin Thrusters for Multi-View Classification Maneuvering On MCM UUVs
	Propulsive Performance of the Autonomous Underwater Vehicle "C-Scout"
	Development of a Biological Sensor Bay for the Ranger AUV
	Study of the Underwater Observation System in Fast Water Current 
	"MARINE BIRD", A New Experimental AUV with Underwater Docking and Recharging System
	Autonomous Docking for Intervention-AUVs using Sonar and Video-based Real-time 3D Pose Estimation

	Session 114 - Real Time Monitoring
	Test Results of the SeaKeepers Ocean Sensor Module on Remote Platforms
	HIDEX Generation II: A New and Improved Instrument for Measuring Marine Bioluminescence
	AUV Reactive Planning: Deepest Point
	Real Time Data and ECDIS In A Web-Based Port Management Package 
	FerryBox - A New System for Automatic Measurement of Biological-Chemical Parameters from Ferry Boats

	Session 115 - Planktonic Food Webs
	Climate Change Effects on Planktonic Ecosystems: A Five Decade Perspective from CalCOFI
	Microbial Control of Oceanic Carbon Cycle and Implications for Ecosystem Response to Human-Induced Stresses
	Protistan Biodiversity in the Plankton: New Insights from New Approaches
	Deriving Ecosystem Properties from Large-Scale Distributions of Primary Biological Oceanographic Variables

	Session 116 - Oceanographic Instrumentation I
	Performance of Large Volume Water Transfer Systems During In-Situ Water Sampling
	Real time marine environment monitoring based on the DGPS and wireless mobile IT solution 
	Field Evaluation of a Revolutionary CTD Design
	A Configurable Multi-Sensor Tripod For the Study of Near-Bottom Ocean Processes
	Data from a New High Performance Horizontal ADCP
	A Complex of Polarimetric, Combined Active-Passive Sensors of L-, C-, and X-Band of Frequencies for Vessel and Airborne Application

	Session 117 - Marine Technology Education
	ROV Competitions for Students: Improving Marine Technology Education & Helping to Meet Work Force Needs
	LiMPETS Long-Term Monitoring Program and Experiential Training for Students
	Advanced Instrumentation in an Undergraduate Program in Oceanography
	Regional Ocean Observing Systems Provide an Opportunity for All Citizens to Be Explorers
	Public Understanding: Applying Models to Solving Real Problems

	Session 118 - Ocean Energy II
	Ocean Energy Development: Obstacles to Commercialization 
	Recent Developments in Salinity Gradient Power 
	The dynamics of Wave Carpet - A novel deep water wave energy design 
	Energy Island

	Session 119 - Video Image Mosaicing
	A Conical Panoramic Stereo Imaging System for 3-D Scene Reconstruction
	Robust optical flow estimation using underwater color images
	3-D Photo-Mosaicking of Benthic Environments
	Real-Time Geo-Referenced Video Mosaicking with the MATISSE System

	Session 120 - HF Radar-Advanced Systems and Applications II
	Dual Use Multi-Frequency Radar For Current Shear Mapping and Ship Target Classification
	Multi-Frequency HF Radar For Mapping Current Shear and Vector Winds
	Recent Results from a Nested Multi-Static HF Radar Network for the NorthEast Observing System (NEOS)
	An Alternate Analysis for the Second-Order High Frequency Bistatic Radar Cross Section of the Ocean Surface - Patch Scatter and its Inversion
	Evidence for Global Coupling of Phytoplankton and Atmospheric Aerosols
	Nile Delta Environment and Offshore Sediment Flux


	Sessions 121-137
	Session 121 - Seafloor Engineering II
	Mine Burial by Scour: Preliminary Results from the Gulf of Mexico
	Assessing Scour Model Performance with Experimental Data 
	Evaluation and Quantification of Randomness in Free-fall Trajectories of Instrumented Cylinders
	Shore Protection, Beach Formation, and Production of Building Materials and Energy Using Seawater Electrolysis Technology

	Session 122 - Sensors & Projectors
	A miniature vector sensor for line array applications 
	A Comparison of Underwater Acoustic Performance of Piezoelectric Ceramic Based Cymbal Projectors
	A Comparison of the Underwater Acoustic Performance of Single Crystal vs. Piezoelectric Ceramic based Cymbal Projectors
	High Frequency Triply Resonant Broadband Transducer Array Development at NUWC
	Ultra Wideband Multiple Resonant Transducer 

	Session 123 - Acoustic Navigation and Localization
	Acoustic Multipath Identification with Expectation-Maximization
	An Integrated DVL/IMU System for Precise Navigation of an Autonomous Underwater Vehicle
	Using Self-Organizing Maps approach to pipeline localization 
	Concurrent Navigation and Sea-bottom Targets Detection Using Acoustic Sensors on AUV
	Improved Bearing Estimates of Weak Signals Using Stochastic Resonance and Frequency Shift Techniques

	Session 124 - SAS Focusing I
	Stripmap Phase Gradient Autofocus
	Autofocus of Stripmap SAS Data using the Range-Variant SPGA Algorithm
	The SAR map-drift algorithm extended for a multi-hydrophone SAS
	Optimizing a Three-stage Autofocus System for Synthetic Aperture Imaging using a UUV
	Signal Processing for AUV based Interferometric Synthetic Aperture Sonar
	Image Deconvolution Techniques for Extending the Area Coverage Rate of Synthetic Aperture Sonar

	Session 125 - UUV Control
	Motion Planning and Control of UVMS: A Unified Dynamics-based Approach 
	UUV On-Board Path Planning in a Dynamic Environment for the Manta Test Vehicle
	A Graphical Mission Management System for UUV Mission Specification, Control and Analysis
	Combining Random and Data-Driven Coverage Planning for Underwater Mine Detection
	Feasibility Analysis of an 11,000 m Vehicle with a Fiber Optic Microcable Link to the Surface

	Session 126 - Manned & Human Powered Vehicles
	A Fixed-Movable Combination Control System for a Human-Powered Submarine
	The Use of Active Control on Human Powered Vehicles
	Options for Extending the Submerged Endurance of the new Canadian Submarines
	ARCANGELLO III Human powered submarine
	Active Reconfigurable Control of a Submarine  with Indirect Adaptive Control
	Determination of a Hydrofoil for the Propulsion System of the 2000 University of California, San Diego Human-Powered Submarine

	Session 127 - Cross Cutting Issues
	Implementing an Integrated Ocean Observing System for the United States: Status and Plans
	Need for a METOC GRID Computing Environment 
	Connecting the "National Backbone" with Regional Observing System Federations in the Integrated Ocean Observing System
	Building Support for an Integrated Ocean Observing System
	The National Weather Service (NWS) United States Integrated Sustained Ocean Observing System and the Federal Backbone - The Next Steps, What Can the Federal Backbone Do for You?

	Session 129 - Oceanographic Instrumentation II
	Data from New Shallow Water ADCP
	A Newly Developed Wave Monitoring System on Ocean Platform 
	Using Moored Buoy Observations to Assess and Improve a Circulation Model In Near-Real-Time
	Five-Year Operation of the Oceanographic Research Vessel Mirai 

	Session 130 - Ocean Science Education II
	Education: A vital ingredient in scientific programmes - A southern African story
	Bridging the Gap between Ocean Science and Education: creating effective Partnerships through informal educational Institutions
	Why Do We Have an Ocean?

	Session 132 - Image Processing
	On Reconstruction of 3-D Volumetric Models of Reefs and Benthic Structures from Image Sequences of a Stereo Rig
	Detection of Small Targets in Ocean Wave Clutter Using Panchromatic Time Series Imagery
	A Feasibility Study of Using Color Indexing for Reef Fish Identification
	An Integrated Vision-Based Positioning System for Video Stabilization and Accurate Local Navigation and Terrain Mapping

	Session 133 - Oceanographic Buoy Systems
	Dynamic Modeling and Actual Performance of the MOOS Test Mooring
	Transition of the Deep-ocean Assessment and Reporting of Tsunamis Network - A Technology Transfer from NOAA Research to NOAA Operations
	Telemetering Environmental Monitoring Buoy and Mooring 
	The GoMOOS Moored Buoy Design 

	Session 134 - Data Acquisition and Storage
	Fine-Spatial-Scale Measurement of the Mid-Frequency (1 kHz-10 kHz) Ocean Noise Field with a Vertical Billboard Array
	A High-Speed Acoustic Data Acquisition System Using Mostly COTS Components
	The ONR Five Octave Research Array (FORA) at Penn State
	A 16-Element Autonomous Receiving Array

	Session 135 - SAS Focusing II
	3-D Acoustic Imaging of Broadband SAS data 
	Contrast Optimisation of Coherent Images
	Simulation of Multiple-Receiver, Broadband Interferometric SAS Imagery
	Statistics of Synthetic Aperture Sonar Images
	Blind Separation of Signal and Multipath Interference for Synthetic Aperture Sonar

	Session 136 - UUV Control II
	An Optimal Control for Multiple Unmanned Underwater Crawling Vehicles
	Hybrid Simulation of a Distributed Control System for the "C-SCOUT" Autonomous Underwater Vehicle (AUV)
	AUTOTRACKER: AUV Embedded Control Architecture for Autonomous Pipeline and Cable Tracking
	Multivariable Optimal Control of an Autonomous Underwater Vehicle for Steering and Diving Control in Variable Speed

	Session 137 - Human Powered Submarines
	Human Powered Submarine Propeller Design 
	Human Powered Submarine Hull Design 
	Human Powered Submarine Hull Construction 
	Manufacturing Processes of Composite Materials for a Human-Powered Submarine
	Manned Submersible Technology - Opening the Ocean to Scientific Study


	Non-Placed Submissions
	The Minerals Management Service: Continental Shelf Sand Activities 2003
	Thin Cable System for ROV and AUV in JAMSTEC
	Iterative Projection Algorithms for Solving Inverse Problems
	The 1960's: Technology Pushes Ocean Research


	Poster Sessions
	Tuesday Sessions
	Physical Oceanography
	Defining static correction for jointly relocated earthquakes along the Blanco Transform Fault Zone based on SOSUS hydrophone data

	Geology & Geophysics
	Sea-Floor Properties from the Inversion of 3D Multichannel Seismic Data: A Submarine Mud-Volcanic Flow in the Absheron Block, Offshore Azerbaijan
	A High Temporal Resolution Optical Flow Meter for Measuring Aqueous Flow in Active Plate Boundary Systems

	Fisheries Science
	The Use of Acoustic Ground Discrimination as a Precursor to the Estimation of Shellfish Abundance

	Geochemistry
	Aqueous Flux Measurements at the Bush Hill Hydrate Mound, Gulf of Mexico

	Information Technology
	Rescue of Black Sea Hydrological Data for Regional Classification and Studies of Seasonal and Interannual Variability

	Marine Resources
	Potential for Expansion of Coral Reefs into Higher Latitudes due to Climate Change
	Developments From Disaster: Florida’s Progressive Approach to Long-Term Effects of the 1993 Tampa Bay Oil Spill

	Advanced Technology
	Automated Event Detection in Underwater Video 

	Remote Sensing
	Bistatic Mapping Radar - BISAR

	Signal Processing
	Multichannel Blind Deconvolution Application To Marine Seismic
	Feasibility of Passive Oceanic Acoustic Tomography : A Cramer Rao Bounds Approach
	Analysis of signals spectrum in the shallow sea 
	Vector-phase Measurements of Kinematic Parameters of Acoustic Field 

	Undersea Vehicles
	Design of a Roller-Collector Remotely Operated Vehicle 


	Wednesday Sessions
	Aquatic Science
	The Benthic Infaunal Community of San Diego Bay 
	Disorder of Symmetry in the Marine Starfishes of the Amursky Bay of Japan sea
	Diversity and Population Structure of Uncultured Marine Viral Communities 
	Bacteriological Monitoring Studies to Identify Sources of Fecal Pollution at Baby Beach, Dana Point Harbor, California
	Biomonitoring of Coastal Pollution Status Using Protozoan Communities with a Modified PFU Method

	Remote Sensing
	A new mapping method for propagating data 

	Acoustics
	Application of the Seafloor Flaky Structure for Navigation of Undersea Vehicles

	Signal Processing
	Wideband Stap (WB-STAP) for Passive Sonar


	Thursday Sessions
	Applied Ocean Sciences
	Analyzing the Dependence between RADARSAT-1 Vessel Detection and Vessel Heading using a CFAR Algorithm for Use in Fishery Management
	Measurement of deep currents by ADCP attached on the real-time deep seafloor observatory

	Biological Oceanography
	A Large Hyperbaric Trap-Respirometer for the Capture and Maintenance of Live Deep-Sea Organisms

	Physical Oceanography
	Frontogenesis and Subsequent Formation of Cold Filaments and Eddies on an Idealized Shelf
	Light scattering phase functions of turbid coastal waters measured in LEO-15 experiment in 2000
	One-Parameter Sea Water Light Scattering Phase Function in the Form of Legendre Polynomial Series



	Student Posters
	A New Ocean SAR Imaging Process Simulator
	Large Events in Ocean Currents 
	The Systematic Optimisation of the Propulsion Efficiency of In-Service Autonomous Underwater Vehicles
	Main Lobe Shaping in Wide-Band Arrays 
	Multi-parameter Instrument Array and Control System (MPIACS): A Software Interface Implementation of Real-time Data Acquisition and Visualization for Environmental Monitoring
	Design of an Inexpensive Waterproof Housing
	Dynamic Buoyancy Control of an ROV using a Variable Ballast Tank 
	Tension Leg Platform Design Optimization for Vortex Induced Vibration
	Time-frequency representations for wideband acoustic signals in shallow water
	Non-linear Dynamic Analysis with Deterministic and Random Seas: the Case of Minimum Platforms
	Tidal Modulation of Nocturnal Vertical Migration from the Benthos: A High-Resolution Acoustic Analysis
	137Cs Distribution and Geochemistry in Savannah (Georgia) Riverine, Estuarine and Marsh Environments
	Drag Reduction of an Elastic Fish Model
	The Role of Eddies in a Laboratory Study of the Antarctic Circumpolar Current
	Rip Current-Beach Cusp Coupled System: Waves, Currents, Sediments and Tides Self-Organize to form a Self-Maintaining Geometrical Coastal Geomorphology
	Numerical modeling of tidal and wind-driven circulation in the Meso-American barrier reef lagoon, Western Caribbean





