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Overview

• What is the Citizen Science UAV Monitoring?

• What is being collected?

• Progress to date

• The challenges of Citizen Science UAV Coastal Monitoring



Citizen Science Monitoring

• Monitoring priority foreshore areas

• Changes in the volume, topography and extent of beach sands and 
foreshore morphology

• UAVs: Bridge gap between traditional remote sensing  and field 
observations 
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Citizen Science Monitoring

• Collection of survey-grade data
• Horizontal accuracy < 5 cm

• Vertical accuracy < 10 cm

• Collection approximately every 6 weeks

• Using small (< 2 kg) UAVs

• Data available to everyone online



Priority Locations

• 15 Locations along the Victorian coastline



Equipment

• Phantom 4 Pro

• 3 Batteries

• iPad Mini

• AeroPoints

• Safety Equipment



Training

• Theory Training – Regulations pertaining to < 2 kg Operation
• 30 m from people and property

• Not near registered aerodromes

• Line of sight

• During daylight hours

• Separation from manned aircraft

• Below 400 feet (121 m)

• VMC conditions (weather)



Training

• Practical Training 
• UAV safety, handling, transport, and storage

• Assembly/Disassembly

• Flight controls and flight modes

• Airframe inspections

• Flight manoeuvres

• Emergency procedures

• Automated mission planning – data 
collection

• Camera operation

• High-precision GPS use



Training Manuals



What Is Being Collected?



Data Collection

• 3 flights covering ~ 2 km

• Crosshatch flight pattern

• Approximately 600 20 MP images 
< 3 cm/pixel on the ground

• 10 Ground Control Points

• Upload data for processing



Data Processing

• Local data processing in Pix4D photogrammetry 
software 

• Quality Assurance (QA) against independent fixed 
points and landmarks

• Upload to PropellerAero Online Portal

https://www.marinemapping.org/vcmp-citizen-science

https://www.marinemapping.org/vcmp-citizen-science


UAV Data

• Orthomosaics
• RGB GeoTIFF (~3 cm/pixel)

• DSM (~3 cm/pixel)

• DTM (~15 cm/pixel)
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UAV Data

• Orthomosaics
• RGB GeoTIFF (~3 cm/pixel)

• DSM (~3 cm/pixel)

• DTM (~15 cm/pixel)

• Point Clouds

• Triangular Mesh



Citizen UAV Data Applications

• Providing baseline and time series  data 
for coastal areas

• Monitoring physical change
• Measure erosion and accretion

• Beach and cliff stability

• Assessing biological habitats 
• Saltmarsh, mangroves

• Intertidal reefs 

20m

20m



Propeller Aero - Elevation History

June 1st 2018: 1.289 mJuly 26th 2018: 1.097 mSeptember 24th 2018: 1.617 mFebruary 5th 2019: 1.560 m



Propeller Aero - Cross-Sections



Propeller Aero - Volumetrics

June 1st 2018July 26th 2018
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Ierodiaconou , Kennedy, et al. , Zeit. fur
Geomorphologie 2016



Progress to Date



Progress to Date

Portland (2) Port Fairy (11) Warrnambool (10) Marengo (9)
Apollo Bay (9) Anglesea Demon’s Bluff (8) Anglesea Point Roadknight (8) Ocean Grove (2)
Point Lonsdale (3) St Leonards (7) Portarlington (7) Mount Martha (1)
Cowes (7) Inverloch (6) Seaspray (5)



Progress to Date

• 95 datasets collected

• 8 sites operating independently

• Commencing Science Team Surveys
• Larger areas (> 10 km) in key areas, expanding on the Citizen Science flights

• Encompassing entire beach crescents

• Every 3-6 months



Quality Assurance

• Mean Error (ME) =  4cm

• DSM values are slightly overestimated, but 
accurate.

• Vertical (z) Root Mean Squared Error 
(RMSE) = 9cm
• Commensurate to the scientific UAV literature 

and aerial LiDAR surveys.



Challenges of Citizen Science UAV Coastal 
Monitoring



Challenges

1) Parks Victoria land
- Citizen Science groups cannot operate in Parks Victoria land

2) Data processing
- Vertical data error at land/sea interface requiring manual cleaning

- Quality Assurance

3) Insurance
- Over 6 months to organise UAV insurance for volunteers

4) Cost
- Approximately $55,000 - $60,000 per group for 3 years



Within 3 years Citizen Scientists will have 

produced >300 datasets … … there will be 1-2 Tb of DSM 
and orthomosaics to analyse …

How to analyse such an amount of geospatial data in an efficient way?

… 15 locations with differences in 

wind, wave and sediment regimes. Good 
research possibilities!

Python Geospatial ScriptingPostgreSQL + PostGIS



• Automatic extraction of all elevation 
profiles along the multitemporal DSMs

• 2 main inputs: the DSMs and the transects 
(vector lines)

• 1 big data table, text format, full of 
information

• Python geospatial processing is fast and 
efficient

• Interactive plotting inside Jupyter
Notebooks

• Powerful geostatistical analysis with 
Geopandas

• Big Data table feeds directly into 
PosgreSQL to be manipulated and queried 
with PostGIS

• Fits with Qgis and ArcGIS



Virtual Network of Elevation Profiles

Several hundreds virtual profiles will
be monitoring the UAV sites at 
unprecedented accuracy.

• Convenience (data format and 
size)

• Cut/Fill observations → seasonal? 
Storm-dependent?

• Dynamic equilibrium?
• Lack of wave data →

wind+profiles= wave conditions?

Why elevation profiles?


