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Introduction and Background 

 

The project sought to undertake Research and Development using a drone mounted thermal camera 
to identify underground pipe water leaks in locations soil types and vegetation created difficulties 
for landholders to otherwise find water leaks, particularly in locations where use of expensive mains 
water can lead to high financial impacts of SA Water mains leaks.  

Landholders who had previously been engaged in a water security project seeking to create a lower 
cost SA Water transportation scheme were contacted with a view to a trial using a drone and 
thermal camera to identify pipeline leak locations. 

Subject to successful trial, consideration will be given to creating a commercial service for 
landholders to identify water leaks otherwise difficult to find. 

 

Materials and Methods 

 

AirborneLogic selected three property locations in consultation with three different property owners 
in varying landscape and soil locations. The three sites were: 

 Site 1: J & P Schulz, Raven Limousin “Coolaroo” near Field (5265) SA 

 Site 2: P Simmons, Coomandook (5261) SA; and 

 Site 3: A Merry Warreena Coorong (5264) SA. 

AirborneLogic flew each of the properties using a DJI Wind 8 heavy lift drone equipped with a FLIR 
Duo Pro R thermal camera (640X580 effective pixels). The aim was to fly during dry periods (Summer 
and Autumn, when damp soils due to a water leak, would be more likely to show a thermal 
difference to surrounding land. 

 

 

 

Figure 1 
Learning about the DJI Wind 8 heavy lift drone 
equipped with a FLIR Duo Pro R thermal camera at 
the Coomandook Water Security Tour 

 

Andy Chambers – AirborneLogic 
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Site 1: Raven Limousin “Coolaroo” – Field (5265), Coorong, South Australia.  

 

An initial flight to ground truth the technology and set up and calibrate camera parameters was 
conducted on 16 May 2019 following initial delays during March and April with camera and drone 
communications. 

 

The test flights have proven to be very important in ensuring sufficient frontal and side overlap of 
imagery for import into image processing software. These overlaps also influence flight times, 
battery swap frequency and flight efficiency.  

 

 

Figure 2   Site planning with Raven Limousin property owner Jason Schulz 
 

 

 
 
Figure 3   Preparing the drone for flight, flight batteries in the foreground 
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Figure 4   Initial site launch and flight testing 

 

Figure 5   Airborne and ready to fly transects 

DJI Ground Station Pro flight planning software was used to program a pre-determined flight plan 
following the route of a major farm water supply pipeline.  The property owner has experienced 
pipeline leaks along this route.  

 

Figure 6 Property map (Google Earth image) contained within DJI ground station Pro control                                                                              
software contained within an app run on an Apple iPAD mini 4 attached to the DJI flight controller 
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Figure 7 Three parallel transects of approximately 3.7km each were flown with overlapping imagery  

A Follow-up flight was conducted on 16th December 2019 in hot and dry conditions to further asses 
the same site.  

Site 2: Paul Simmons, Coomandook (5261) SA  

The property is located adjacent to the Dukes Highway, approximately 1.5kms west of Coomandook, 
SA. A stock water pipeline runs on the eastern fence line (inside the property) and then west 
through the centre of the property to feed stock water troughs. Mr. Simmons believes there are 
water leaks present in the pipeline 

A grid flight plan was set across the property (Figure 8) and again the DJI Wind 8 equipped with the 
FLIR Duo Pro camera was used. The site was flown on the 16th December 2019 for baseline purposes, 
no water was switched on at that time. 

 

Figure 8   DJI Ground Station Pro flight plan for the Simmons property 
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A follow up flight was conducted as part of the project demonstration field day 6th March 2020. This 
enabled field day participants to see and discuss the approach and consider if the technique had 
possibilities for their own properties. 

Site 3: Warreena – A. Merry, Woods Well (5264) SA  

This site (Woods Well, Coorong) formed part of the project field day (13 March 2020). The 
landowner (A Merry) disbursed 2000 litres of water into the paddock on the morning of the field 
day. AirborneLogic commenced a flight over the site approximately 2 hours after the water was 
applied to the land surface. Weather conditions were inclement, cool, windy and slight drizzle and 
border line to fly, but a flight was successful, prior to a strong, gusty south westerly change 
preventing a further demonstration flight to field day participants later in the day.  

 

 

Figure 9   DJI Ground Station Pro flight plan for the Warreena property 

 

Results 

Some software communications and post processing issues were experienced preventing the fully 
overlapping final image to be post processed, however individual photos in high definition (4k RGB) 
and thermal imagery were captured. These issues have subsequently been resolved and high 
definition mosaic images with 5-10cm pixel size are being produced. 

Opening rains shortly after the first flight (Site 1) prevented follow up flights being conducted as the 
ground was considered too wet for useful results. 

The follow up flights during December 2019 and March 2020 have not yet been able to determine 
leaks associated with pipelines, but can easily detect much larger, wetter areas of soil, as 
demonstrated at the 13 March 2020 field day at Site 3 “Warreena” (Figure 12) and water troughs at 
Site 1 “Coolaroo”. 

 



COORONG WATER SECURITY INNOVATIONS APPLIED – Technical Note 

Drone mounted thermal camera technology for pipe leak detection      

 6 

 

 

Figure 10   Example thermal image from site, prior to further analysis of temperature variations 

The colour graduations in Figure 10 are the thermal graduations across track (dark purple), Lucerne 
paddock (right hand side) and exposed sandy soil (yellow’s and red’s) – the hottest images 

Figure 11 indicates the thermal difference between a water trough and bare ground (Spot 1 and 
Spot 2, 32.0 degrees and 55.2 degrees respectively) at Site 1. Whilst this is not related directly to 
identifying remote underground water leakage it does demonstrate the ability of the thermal 
camera to identify the thermal difference between dry land and small water bodies. 

Discussions with landholders at both field days were positive and there was strong interest in the 
technology as a method for time saving and assistance in finding tricky leaks, albeit that the ability to 
achieve this is still being investigated. 

AirborneLogic is now taking the thermal data into deeper software and machine learning 
environments to determine if the subtle changes in thermal difference can be determined that may 
not be immediately obvious to the human eye. 

 

Figure 11   Thermal comparison of bare ground and water trough. Approximately 23 degrees C difference 
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Figure 12     Image from “Warreena” where 2000L of water was dropped into the paddock                                               
approximately 2hrs prior to the drone flight 

Key Learnings 

o Understanding where pipelines are located on a property avoids having to conduct a 

full scan across the property and therefore increased the efficiency of the work.     

o   

o Operating in sunny, dry conditions assists the thermal gradient and chance of 

highlighting a leak. This is a work in progress and machine learning will assist. 

 
o Providing training data such as a ‘known leak location’ and aerially scanning this 

prior to the landholder fixing the leak will assist application of training data and 

machine learning principles. It is acknowledged it may not always be possible to fly 

when these circumstance present and fixing leaks is a high priority. 

 
o Consider a trial leak in a known location to assist further learning. A number of 

landholders have suggested they may be willing to set up a ‘trial’ leak to assist this 

learning. 

 
o Flying slow, with maximum image overlap (balanced with battery and flight 

efficiency factors) creates the best scenario and opportunity for more intense data 

analysis using machine learning principles. 

 
o AirborneLogic has been encourage by progress in this trial and will continue to work 

with landholders and Coorong Tatiara Local Action Plan to create a solution and 

hopefully a viable service. 

For further information please contact:  

  Andy Chambers 
E: andy.chambers@airbornelogic.com.au 
M: 0419 817205 
www.airbornelogic.com.au 

This project is supported by the National 
Landcare Program - Smart Farms Program, 
an Australian Government Initiative 

 

 

 

 

 

http://www.airbornelogic.com.au/

