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1. Port Botany Sydney 
Breakwater inspection

2. Tomago Wetland 
restoration monitoring

3. Understanding reef lagoon 
behavior- Cook Islands

1. Port Botany Sydney 
Breakwater inspection

Case studies:
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Drone Regulations
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Port Botany
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Port Botany, Sydney

• Breakwaters built in 
1970s using concrete 
and rock armour units

• UAS survey for 
baseline monitoring 
dataset

• Closest point was ~200 
m from runway

• Most congested 
airspace in Australia

• Lengthy approval 
process thru CASA
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Approval Conditions
1. Drone must stay below 50 m AGL

2. Maintain contact with Sydney Air Traffic Control

3. Use geofencing on drone to prevent a flyaway

4. Notify pilots of drone activity using a NOTAM

5. Have an observer for situational awareness

6. Closure of roads adjacent to survey

7. The drone is to be tethered 
to the ground at all times
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Total 
photos

Ground 
sampling 
distance

Average point 
density

Number of data 
points

Processing 
time

3300 1.22 cm/pixel 922 points/m2 240 million 2 days
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Accuracy validation
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Ground control points

No. 
GCPs

No. 
check 
points

Ground sampling 
distance 
(cm/pixel)

Average 
point density 
(points/m2)

RMS X 
Error 
(m)

RMS Y 
Error 
(m)

RMS Z 
Error 
(m)

40 35 1.22 cm/pixel 922 points/m2 0.02 0.02 0.04



10 -35

Point cloud
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Point cloud
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1. Port Botany Sydney 
Breakwater inspection

2. Tomago Wetland 
restoration monitoring

3. Understanding reef lagoon 
behavior- Cook Islands

2. Tomago Wetland
restoration monitoring

Case studies:
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Tomago Wetland Restoration
• 500 Ha site near Newcastle

• Transformed the site from an acidic 
landscape into a restored tidal wetland

• Detailed hydrodynamic modelling to fine-
tune tidal inundation extent 

• Ongoing monitoring:

• Vegetation: Multispectral imagery

• Elevation: UAS photogrammetry and 
LiDAR
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Photogrammetry and multispectral data
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Drone LiDAR Data
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Photogrammetry

LiDAR

No photogrammetry ground returns in dense vegetation

LiDAR vs Photogrammetry



19 -35

Photogrammetry vs LiDAR
Photogrammetry

• $8k for drone, ~$7k software

• Provides orthoimage and colourised 
elevation data (XYZ-RGB)

• Cannot penetrate vegetation

• Can be confused by low texture

• 10 min setup time in field

LiDAR

• $80k-$200k for system

• Can be colourised with additional 
photogrammetry flight

• Very high point density (600k pts/sec)

• Emerging technology- less plug and play

• Generally higher XYZ accuracy
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1. Port Botany Sydney 
Breakwater inspection

2. Tomago Wetland restoration 
monitoring

3. Understanding reef lagoon 
hydrodynamics- Cook Islands

3. Understanding reef lagoon
hydrodynamics- Cook Islands

Case studies:
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The issue
• Current wastewater 

disposal strategy

• Not enough land to 
construct a wastewater 
treatment plant

• Septic tanks being 
absorbed through sand 
into lagoon
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Consequence
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Lagoon Investigations
• Understand how the lagoon works:

• Drone survey at low tide
• Bathymetric survey
• Measurements of lagoon currents 

and depth
• Development of hydrodynamic 

model
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Current results
Data collection and numerical modelling
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Watch out for the 
locals!
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