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The Citizen Science UAV Project

• 14 groups
• Volunteers
• Locals

People

• Training
• Protocol

Training

• DJI Phantom 4pro
• 10 Smart GCPs
• Tablet, batteries, 
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Drone Set

• From June 2018
• 14 locations
• 60 datasets
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Data Quality and Validation

Hardware
Software

Planning Professional 
Support



• Lady Bay, 1.6 km2 (161.6 ha)
• 2.4 cm RMSE 3D absolute accuracy
• 2.56 cm GSD → 1 pixel of error

• 58 Smart GCPs
• 2-3 hours acquisition time
• 7,4 and 8 mm XYZ variance during GCP 

acquisition time

Data Quality and Validation



7 cross-shore transects of varying lengths with RTK-GPS location surveyed every meter

• Indipendent set of 208 RTK-GPS checkpoints used to 
validate DSM Z values

• Point to Raster (PR) method
• Low quality points discarded→ lateral error < GSD

Data Quality and Validation



Data Quality and Validation

Mean Error (ME) = -0.04m (4cm)

→ DSM values are slightly overestimated, but acceptable.

Root Mean Squared Error (RMSE) = 0.09m (9cm)

→ RMSE over PR method are known to overestimate the error
estimations (Carrivick et.al, 2016).
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Analysis and Communication

By the end of the 3 years time Citizen Scientists 

will have produced more than 200 datasets … … there will be 1 Tb of DSM and 
orthophotos to analyse …

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

… 14 locations with differences in 

wind, wave and sediment regimes. Good 
research possibilities!

Python Geospatial ScriptingPostgreSQL + PostGIS



Analysis and Communication

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?
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Analysis and Communication

• Automatic extraction of all elevation
profiles along the multitemporal DSMs

• 2 main inputs: the DSM 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 amnipulated and queried
with PostGIS

• Fits perfectly with Qgis and ArcGIS



Port Fairy Beach

Beach length: 5800 m
Surveyed section: 2200m
Orientation: SE 
Waves: avg 1.5m



Marengo Beach

Beach length: 150 m
Surveyed section: 170m
Orientation: EAST 
Waves: avg 0.5m
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Ongoing +
Future



• Postgres database population
• Filtering of elevation points based on 

colour class (Callow et al., 2018)
• Volumetric analysis (DoDs) into 

database
• Getting better notebooks for Citizen 

Science distribution
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