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Executive Summary

Cottesloe is one of the most iconic beachside suburbs in Australia and, as such, the land and infrastructure
along its coastline holds significant financial, social and historical value. As for coastlines throughout the world,
the effects of climate change and subsequent sea level rise pose significant threat to beaches and adjoining
land along Cottesloe’s coastline.

The Town of Cottesloe commenced a long-term monitoring program in 2014 to gain knowledge of the patterns
in beach changes along its coastline and potentially identify longer-term trends in erosion and/or accretion.
The program involves shoreline surveys undertaken approximately every 6 months, spread along the span of
the Town’s shoreline. Complementary to this, monitoring by remote camera units has provided images every
hour of two key sections of the Town’s shoreline; Cottesloe Main Beach and North Cottesloe Beach. A third
camera unit was also installed in June of 2016, to monitor a section of beach directly to the north of the Beach
Street Groyne. Cardno has been commissioned to facilitate this photo monitoring since the end of 2015 and
provides ongoing analysis and reporting of the captured imagery and survey data.

This report summarises the observation period between April 2019 and March 2020 and includes an
observational analysis of captured remote imagery, surveyed profiles and storm monitoring during this period.

Hourly high-resolution images of the shoreline at Cottesloe Main Beach, North Cottesloe Beach and the beach
to the north of the Beach Street Groyne were visually inspected. This allowed identification of shoreline
movement, which generally followed seasonal trends, and an approximation of the timing of the most receded
and advanced shoreline positions at each beach section. The photographic dataset also allowed the
observation of the nearshore sea-state and shoreline behaviour as a result of winter storm events. Several
significant storm events were observed including one event in June with notably high wave run-up.

Shoreline survey campaigns were undertaken in November 2019 and April 2020, during the observation
period, at 42 transect locations along the Town’s shoreline. Comparisons of the two survey campaigns, as well
as comparisons with the previous year’s surveys, were made to assess short-term changes in beach
morphology. The comparisons show variable shoreline change between the end of winter in 2018 and end of
winter in 2019, with areas of both substantial accretion and erosion. The change between the end of summer
2019 and end of summer 2020 suggested a small, net accretion throughout the majority of the study area for
the period.

Data captured from storm monitoring continues to suggest that early winter storms have the potential to cause
significant erosion at Cottesloe Main Beach. Considerable erosion was observed for a significant storm in
June, but the level of erosion was variable across the relatively small span of coastline monitored. Interestingly
there was no significant change in PSD at the shoreline before and after storm erosion. This is distinct from
previous monitoring where median grain size was much higher post-storm.

Data collected during this, and previous, observation periods has pointed to key drivers of sedimentation and
erosion within the study area. These are likely to be: the frequency, energy and duration of wave conditions,
the strength and direction of longshore currents and water levels. The nature of the shoreline, in terms of its
profile, exposure to coastal hazards, sediment characteristics and proximity to features like rocks and walls,
appear to be important factors also. As further data is collected and analysed, the significance of each of these
components will be better understood. This understanding will be critical to the most effective management of
Cottesloe’s coastline into an uncertain future.
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1 Introduction

1.1 Study Site

The Town of Cottesloe (herein referred to as ‘the Town’) is situated about 12 km to the west of Perth’s city
centre in Western Australia (Figure 1-1). With approximately 4 km of highly developed Indian Ocean coastline
(‘the study area’), Cottesloe has earned a reputation as one of Australia’s iconic beach destinations.
Substantial public and private infrastructure lies adjacent to the Town’s coastline, holding significant value.
This value takes various forms, including: private and commercial property, commercial business through
several bars, restaurants and shops, public amenity through the beach itself, adjoining walkways and parks,
key infrastructure, such as roads, and touristic and historical value. Given the close proximity of infrastructure
to the shoreline and the inherent value provided by the coast itself, predicted rising sea levels and potential
changes to coastal processes in the area pose management challenges for the Town.

1.2 Monitoring Purpose

Beaches along the Town’s coastline experience short-term, event based and seasonal erosion, as well as
accretion of sediment in some areas. CZM & Damara (2008) suggested that the overall coastline may be
exhibiting a trend of long-term erosion. In November 2014, the Town commenced a monitoring program to
gather ongoing data which will improve its understanding of shoreline change patterns. This data will be used
to develop an adequate basis for future planning; to mitigate potential coastal hazards through management
and adaptation. Anticipated major threats to the coastline are those associated with climate change, including
predicted sea level rise and potential changes to meteorological and hydrodynamic conditions in the region.

At present, the Town’s ongoing monitoring program includes the regular capture of imagery of three key
sections of coastline. In addition to this, surveys of 42 shoreline transects (originally 39), at roughly 100m
intervals along the Town’s coastline are undertaken approximately every six months. Cardno was
commissioned at the start of 2020 to service and maintain the cameras in order to continue capturing remote
imagery for a further 12 months. The purpose of this report is to present and analyse data obtained over the
observation period between April 2019 and March 2020.

A summary report for the first five years of the monitoring program (Cardno, 2019) analyses and discusses the
data collected to date. The report also describes relevant background information and analyses associated
metocean data. The report provides useful context for this annual monitoring report.
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2 Methodology

2.1 Remote Imagery

2.1.1 Data Capture

Remote imagery units were initially installed on the 19th of November 2014 at two locations that monitored
two important sections of the Town’s coastline; Cottesloe Main Beach and North Cottesloe Beach. These units
remained in place until the 9th of December 2015. Cardno installed remote imagery units at the same two
locations on the 23rd of December 2015 to capture the same approximate sections of coastline. A third camera
unit was installed on the 28th of June 2016. Figure 2-1shows the camera locations and the approximate spans
of shoreline that they monitor. All three camera units have been running continuously from their installation
dates until present.

The camera units capture high resolution images hourly, between 05:00 hours and 19:00 each day. Shortly
after its capture, a low-resolution sample of each of these photos is transmitted, via mobile network, to a
Cardno & Town email inbox for daily observation and backup. The units can also be remotely prompted by the
user to send a high-resolution image at the next upcoming capture interval.

For this summary report Cardno reviewed 1 year of shoreline images from the 1st of April 2019 until the 31st

of March 2020. The images were combined to create time-lapse videos for each field of view, allowing
observations of shoreline change and general sea-state to be made. Event-based erosion or accretion events,
such as those associated with storms and energetic wave conditions, were identified. Observations of seasonal
trends in shoreline change were made across the observation period.

2.2 Survey Profiles

2.2.1 Data Collection

The Town has commissioned or undertaken shoreline transect surveying within the study area, at
approximately 6-monthly intervals, since late 2014. 39 cross-shore transects have been surveyed from 2014
to 2018, spanning the full length of the Town’s coastline. Additional transects (15A and 16A) were incorporated
into the regime from 2017 and a further additional transect (18A) was incorporated in 2019, in response to
recommendations, resulting in a total of 42 transects currently being surveyed.

At present, surveying is conducted using a Trimble R10 GNSS (Global Navigation Satellite System) portable
survey station with corrections supplied via Trimble’s Virtual Reference Station (VRS) network. Regular ‘check
shots’ are taken during surveys to maintain confidence in accuracy. Horizontal and vertical accuracy is
generally better than +-20 mm. Land-based survey points are accessed on foot and a small powered vessel
is used to conduct in-water surveying to a depth of at least -7 m AHD, beyond the estimated depth of closure.
This closure depth was estimated from original offshore surveying, as the depth at which there is no longer
significant change in seabed level – i.e. the seabed becomes flat. To capture bathymetric survey points, a
survey grade, single band echo sounder is mounted at a fixed level below the GPS unit, on board the vessel.
Bathymetric data is stitched to each survey point to derive depth in AHD.

Cardno provide ongoing review of survey data collected. This involves an initial quality check of the data,
ensuring that the geographic positions of survey points are congruent with previous survey transects and that
the surveyed heights are sensible. The locations of transects surveyed during the observation period are
presented in Figure 2-2.

2.2.2 Data Analysis

All survey elevation profiles are plotted for comparison for each transect location. The profiles have been
compared to make assessments of changes in beach profile and shoreline position, allowing preliminary
assessments of seasonal and interannual variability. Profiles have also been used to interpolate elevation
surfaces for various beach sections, where beach alignment is considered to be appropriate for interpolation.
This has allowed a visualisation of changes in beach surface elevation along the coastline. It has also allowed
a quantitative estimate of changes in beach level, between survey campaigns, across the observation period.
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