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DJI Industries Phantom FC-40 remotely-piloted aircraft



MBRC carried out data
capture on public and
private seawalls along its
waterways and coastlines
in November 2016
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• Objective of project was to use the assessment to inform Council’s 
future works program as an input to the State’s description of the 
erosion prone area (EPA) in the region

• This information would also be used to feed into Council’s Planning 
Scheme and into the Climate Change Adaptation Study 

• Scope of work included assessment of structural conditions and  
geographic extents of all public seawalls and the type and 
geographical extents of all private ones
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• Work on both Public & 
Private Seawalls: 

- Define ownership
- Type (rock, concrete, 

sandbag, hybrid etc)
- Condition rating (1-5)
- Geographic data

• Work on Public Seawalls 
only: 

- Maintenance tasks 
- Maintenance timetable
- Maintenance replacement
- Cost estimates
- Residual life
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Public & Private Locations
(approx. 26ha)
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Banksia Beach
Beachmere
Bellara
Bongaree
Burpengary East
Clontarf
Deception Bay
Donnybrook
Godwin Beach

Griffin
Margate
Newport
Redcliffe
Sandstone Point
Scarborough
Toorbul
Woody Point
Woorim



• 31.2 km of seawalls inspected (22.6 km public & 8.6 km private) 
Initially we thought it was approx. 26km

• Visual inspections on 402 assets (144 public & 258 private 
seawalls) 

• Inspections were completed by walking the full length of each 
seawall and by boat where pedestrian access was difficult (e.g. 
private residences, mangrove)
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Previous Studies
Council had previously carried out seawall condition reports identifying 
seawall conditions, future repair, replacement timeframes and identified 
costs:
• Internal - 2010 for Toorbul
• Internal - 2015 for Toorbul and Godwin Beach in more detail
• External - 2011 for the western side of Bribie Island

Council also had video capture performed for the whole coastline including 
estuaries and canals via small hovercraft in 2009/10.

This data was used to set up a GIS dataset of the approximate extent and 
type of seawalls in the region. However, the data was not very accurate and 
had gaps in it (e.g. trees in the way).
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Issues With Previous Studies
• Visual site inspections at low tide

• Limited available design information

• Significant geographical distances between adjacent assets separated 
by estuaries or mangrove foreshores

• Asset inspections and data capture is time consuming and challenging

• Hence, an additional inspection method was now considered
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So What Did We Do?
To carry out an accurate survey
of the seawalls, Council
approached Local Government
Infrastructure Services (LGIS)
and proposed data capture
utilising Remote Piloted Aircraft
(RPA) technology as a trial, who
in turn engaged Scout Aerial
Media & Surveying.

9



What’s an RPA?
• Stands for - ‘Remote Piloted Aircraft’
• Unmanned (drone)
• Have a ground based controller
• Originated mostly in military applications
• Civilian ones now outnumber military ones
• Its use is rapidly expanding to commercial, scientific, agricultural, 

policing, surveillance, smuggling, recreational etc
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RPA Types & Uses



RPA’s
• RPA’s capture accurate survey data and high resolution imagery in 

difficult to access areas  
• 80% overlapping imagery is processed utilising tight Global Navigation 

Satellite System (GNSS) recorded ground control aerial targets on a 2m 
grid

• Capture digital imagery to produce Digital Elevation Models (DEM) 
• Results are in line with LiDAR capture and ground survey within             

+/- 50mm vertical and horizontal
• Fly lower than aircrafts (approx. 80m high), so imagery has much higher 

resolution picking up footprints on the sand even!
• Flight path is geo-referenced using fixed targets every 100m i.e. location 

remains accurate
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RPA’s contd…

• From this data, MBRC was able to generate key seawall 
characteristic information i.e. crest elevations, beach/foreshore 
levels at the toe, structure slope and extent

• Coupled with on-ground inspections of structural conditions, the 
dataset would form a current and accurate baseline for all public 
seawall assets in its Region
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What We Found
Using RPA’s to capture seawall data has proven to be an efficient 
and cost-effective way of surveying Coastal assets with the 
following advantages:

• Significant reduction in workplace health and safety hazards
• Increased efficiency and ability to capture large areas in short tidal 

windows
• Increased density of data compared with traditional ground survey data
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What We Found contd…
The high resolution aerial imagery and survey data captured 
provided additional benefits to Council’s foreshore monitoring and 
beach nourishment programs:

• High resolution aerial imagery enables identification and monitoring of dune 
vegetation lines along the coast

• The full DEM terrain model is invaluable in long-term erosion monitoring, 
providing a snapshot in-time of the current beach levels to inform upcoming 
beach nourishment projects
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http://www.scoutaerial.com.au/case-study/seawall-
mapping/
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http://www.scoutaerial.com.au/case-study/seawall-
mapping/

17



http://www.scoutaerial.com.au/case-study/seawall-
mapping/
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Advantages of RPA’s 
• Accuracy of RPA is the same as LiDAR and walking (+/-50mm)
• Low impact on terrain (i.e. limited footprint)
• Can easily take imagery around hard to reach areas (i.e. jetties)
• Slow flying so better imagery (i.e. can pick up footprints on beach)
• Camera on it is high resolution (30-50 mega pixels, 4cm/pixel)
• Can take aerial imagery (unlike like ground surveys)
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Advantages of RPA’s contd…
• Takes much less time (2-3days flight time + processing vs 

3wks/4crews)
• Better imagery means better quality and more data (ie. Beach 

monitoring, better angles, bank erosion, sand replenishment, 
dune erosion)

• 80% overlapped creating a 3d image which is used to create a 
DEM

• Picks up unknown seawalls (6km)



Disadvantages of RPA’s 
• Tree canopy and vegetation limits areas RPA’s can work in
• The cost to purchase RPA’s and licences is approximately 

$50,000 plus training 
• Requires permits (marine parks permit, native title permits, wild 

life permits/migratory birds, public announcements etc)

• Side note: $26k RPA + $50k Condition Assessment (excl gst)
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Conclusion 

• Council is pleased with accuracy & quality of seawall assessment study

• MBRC then engaged consultants to carry out a condition assessment 
study (At the time of this paper was written the final report and data set was not yet complete) 

• The final report and data set will include high quality asset capture data 
set, enabling Council to make better informed asset management 
decisions of public seawalls and give it very useful information for 
years to come 
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Videos
Fugro Spatial Solutions P/L
(along face of Scarborough Cliffs - A12508057) (2.16mins)
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Scout Aerial
https://vimeo.com/203389733 (Shark 2.35mins)



In Summary...
• MBRC among the first in Australia to trial RPA technology to capture 

information on its seawall at a regional scale 

• The innovative technology has significantly enhanced Council’s 
understanding of extent, condition and adequacy of both private and 
public seawalls throughout the region

• This improved understanding has enabled Council to pursue active 
management of coastal assets (maintenance planning & costings) and 
improve the protection of our coastal communities from coastal 
hazards
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