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In intensively farmed agricultural areas, one of the most effective 

conservation measures for farmland birds is to minimize the impact of 

agricultural practises on birds’ breeding performance. This can be done on a 

large scale through agricultural policy, or on a local scale by the farmer, by 

minimizing the risks for breeding farmland birds caused by farming practices. 

The recent development in agriculture towards precision farming heavily 

based on technology allows ample possibilities to integrate techniques that 

may aid conservation. Thermal detection implemented in farming equipment 

and practices may aid the farmer to avoid collision between equipment and 

wildlife such as deer, hares and birds. This not only benefits the animals, but 

also the farmer through reduced yield contamination, less damage to 

machinery and positive mental aspects. However, there is a lack of sufficient 

experimental evidence testing the effectiveness of such a system under 

varying environmental and farming conditions. In this study we test whether 

detection of ground nests using thermal imaging is successful and identify the 

range of conditions and factors affecting detection.

Introduction

Fig 1A: A thermal image of a lapwing nest, on an agricultural field. The yellow dashed line  
approximates section of the thermal profile of graph B. 1B: The thermal gradient of a lapwing 
clutch (peak) on an agricultural field, thermal image taken at 5m distance.

We ran 48 trials over two days in early May 2014 in Southern Finland. We used a Pyroview 380L thermal 

camera from a fixed position and recorded images (fig.2) of plots in which we placed artificial nests 

(5-15 m distance from the camera). The artificial nests (resembling Lapwing (Vanellus vanellus) nests) 

closely mimicked the thermal profile (fig. 1A-B) of real nests. The trials took place under varying 

weather conditions, varying field substrates and we used nests with eggs of two different sizes (quail 

and chicken eggs). Eggs were incubated with an egg incubator up to 360C and subsequently placed in 

the nests. In addition we recorded images of 14 plots which did not contain a nest. A detection was 

successful when the location of the nest within the plot matches with the location of the nest 

detected in the thermal image of the plot, and in plots without nests, no nests were detected. 

Detection failed when nests were not detected, or the detected feature was not a nest.

Detection success was analyzed using logistic regression. We found that higher ambient temperature, 

increased standard deviation of temperature in a plot (a proxy for ‘field structure’ (stones, clumped 

soil)) and lower average egg temperatures negatively affects the detection success of nests on arable 

land using our thermal camera setup, see fig. 3A-C. Vegetation, distance to camera, egg type and 

interaction between vegetation and ambient temperature did not affect nest detection in our setup. 

The overall detection success (including plots without nests) was successful in 34 out of 62 trails 

(55%). We found that the interaction between vegetation and ambient temperature affects the 

detection success. Higher ambient temperature and presence of vegetation negatively affect 

detection success, screening the nest or causing false detections.

Methods

Results

Fig 3A: Lower egg temperatures weaken the 
thermal nest profile. B: Increase in ambient temp. 
fades the thermal nest profile. C: Warm objects 
such as stones may hamper the correct detection 
of the nest.

Discussion
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Fig 2. A thermal image of a 2.5x10m plot with an artificial 
chicken egg nest. Corners are marked with ice-packs.

Detection of nests of ground breeding birds using thermal imaging is most successful under following 

conditions; low ambient temperatures, high egg temperatures and uniform bare soils. Whereas warm 

objects in the field (e.g. stones; causing false detections) and vegetation hamper detection success. 

Further studies should be done to improve the detection success, for instance in using advanced 

digital image processing with video imagery, and optimal combinations of thermal imaging with other 

sensing technologies. We believe that nowadays with more and more technology becoming available 

in farming, it is the right time to find solutions that may aid environment and farmers alike.  
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