
Melanie Jane Edgar: 
Hello, I am Dr. Melanie Jane Edgar and I am a wildlife biologist at SASA, 
which stands for Science and Advice for Scottish Agriculture. My job is to 
undertake policy led research and provide scientific and technical 
knowledge to the Scottish Government on the subject of wildlife management. 
Today, I'm going to talk to you about a recent review we've undertaken 
looking at the opportunities and challenges of using unmanned aerial 
vehicles in bird management. So why wildlife management? Well, people and 
wildlife are intrinsically linked together. Wildlife contributes to human 
well being and supports the ecosystems which we need to survive. However, 
there are also instances where humans and wildlife can come into conflict.  
 
A wildlife managers role is to manage those conflicts when they occur. 
There's a long history of wildlife management, particularly in Agriculture 
and Forestry. What we need to do now is build upon that legacy using 
technological and scientific advances to improve management practices. So 
why are we so interested in looking at birds. Well birds are ecologically 
diverse and well studied. They provide a number of ecosystem services 
including pollination, seed dispersal and the biological control of insect 
pests. However, birds and humans sometimes come into conflict. birds can 
carry diseases, they can cause damage to structures and disturb human 
activity. We quite often think of conflict between humans and birds 
occurring in rural settings. So you may have heard farmers talk about birds 
predating on young lambs, or you may have heard them talk about birds 
consuming crops. However, we're increasingly seeing conflicts between 
humans and birds in urban settings, too. So in our cities, we quite often 
provide birds with a food source, nesting materials in places where these 
things would otherwise have been lacking, or at least have been limited. 
And therefore we can create large populations of birds within an urban 
area. And these can come into conflict with humans. So one of our key aims 
now as wildlife managers is to find management practices that are 
applicable in both rural and urban settings. So why does that mean we're 
interested in unmanned aerial vehicles? Well, unmanned aerial vehicles are 
an emerging technology that's rapidly being uptaken by farmers, land 
managers, and researchers. Traditionally, a lot of ecological studies are 
limited by time, availability, resource availability, and the accessibility 
of field sites. Unmanned aerial vehicles give us the potential to overcome 
these. So if you can imagine an unmanned aerial vehicle, you can attach a 
sensor to it that can record visual or acoustic data, you can fly that over 
areas that are difficult for people to reach. And then you can repeat the 
exact same flying pattern multiple times. So this has the potential to 
provide us with large volumes of high quality data at large spatial and 
temporal scales. And that's really exciting as a researcher, unmanned 
aerial vehicles have been shown to be helpful in habitat mapping, species 
mapping, precision agriculture. And there's an increasing amount of 
evidence that says that there'll be helpful in wildlife management too. I'm 
now going to talk to you about three key areas of bird management that 
we've looked into during this review, where unmanned aerial vehicles might 
be able to help wildlife managers in undertaking bird management. The first 
one of those is bird surveying. So when I talk about surveying, what I mean 
is counting the number of individuals that are in a location, but you also 
might want to record life history statuses, so whether they are male or 
female, whether they are adults, or juveniles, and you may also want to 
record the behaviour they're performing in that area. So whether they're 
feeding whether they're nesting, whether they're just there to rest 
overnight, say. Traditionally, we would undertake surveys on foot. 
 
So a surveyor would go out, they would record the number of individuals 
that they see and any other things that they need to know about them. The 
challenge of this is you're dependent on the quality of the individual 
doing the surveying, so you're dependent on variability to see the animal 



and some species thinking of coastal birds in particular, can be incredibly 
well camouflaged and difficult to spot. Unmanned aerial vehicles provide a 
really interesting alternative to traditional on foot surveys. If you 
imagine a drone can fly over an area taking either photographic or video 
data. We can then bring that data back into a lab and a person, or 
increasingly, a piece of software can be used to identify where birds are 
within those photographs. That data source then becomes a long term data 
set, you can keep it and store it or come back to it and look for 
additional information to it in future. The other interesting thing about 
using them for surveys is there are some areas where it's very difficult 
for a human to survey we think traditionally cliffs in coastal 
environments, it's very difficult for a human to survey the entire cliff 
safely. 
 
However, in theory, we could fly an unmanned aerial vehicle up and down the 
cliff face taking photographs of the birds on and then we could count and 
record information about those birds back in a laboratory. This is a 
potentially really interesting source of data for the future and one that I 
am sure we will see more and more studies on across different habitats. The 
second opportunity for using unmanned aerial vehicles in bird management 
comes in the form of bird scaring. So we undertake bird scaring when we 
want to elicit a natural anti predator response. So we want the birds to 
think 'I don't want to be in this area anymore and to fly away and move to 
a different area'. An example might be if you have a bird feeding on a 
crop, you may cause a disturbance that causes that bird to fly away and 
feed in an area more suitable. Traditional bird scaring techniques involve 
noises, or visual aids. Perhaps the most iconic one is the Scarecrow which 
would be placed by farmers in fields, the birds would perceive that as a 
threat, and they would then not feed in that environment. However, one of 
the main problems with some of our traditional methods is habituation. So 
birds get used to them, if you imagine I made a loud noise. First time, it 
might frighten you. But if I made it repeatedly, you would potentially get 
used to it and it would no longer elicit that fear response. The 
interesting thing about potential unmanned aerial vehicles in bird scaring 
is that they may be less easy for birds to become habituated to. So if you 
imagine a drone, you can fly it in various patterns at various heights, you 
can attach a speaker to the bottom of it and make it play different noises. 
So you can make it play the sound of a distressed bird or the sound of a 
predatory bird, you can attach different models to your drone. So some 
studies have attached taxidermied birds to the base of drones. Some studies 
have attached model birds to the base of drones, and some have made them 
resemble helicopters or other aeroplanes. Those things mean that if you can 
vary the way that you're using your drone, you can potentially, potentially 
reduce the likelihood of birds becoming habituated to it and therefore it 
can be used in the long term as a bird scaring device. It's worth noting 
that actually, it's likely that unmanned aerial vehicles should form part 
of a bird scaring programme. So you would still use some of those 
traditional methods, but you would also include unmanned aerial vehicles, 
and that would help you to prevent habituation and for your bird scaring to 
be successful.  
 
The third area of bird management where unmanned aerial vehicles may play a 
role is in egg oiling. So when scaring birds away from an area is 
insufficient, we may want to manage population numbers. So we can do that 
by removing eggs or removing a nest. If we remove eggs or a nest, quite 
often the adult birds will return, they will see that the the eggs and or 
the nest have gone, they will move to a different location, they will make 
a new nest they will lay a new clutch of eggs. The advantage of egg oiling 
is it kills the embryo without damaging the egg itself. So the adult birds 
will return, but the egg will still be in place. They will continue to 
incubate that egg, and therefore we delay or sometimes prevent renesting 



attempts and that can help us to control population number. If you can 
imagine undertaking egg oiling on ground nesting birds is relatively 
simple, you can just walk along and spray the eggs with oil and walk away. 
But for birds, such as gulls that can nest on the top of buildings, and in 
difficult to reach environments, egg oiling remotely, may well be a key 
management tool for the future. A number of methods have been trialled to 
do this, including putting egg oiling equipment on very long poles. But 
other research groups are now starting to look at attaching egg oiling 
equipment to the base of drones, flying the drone over the top of the nest, 
applying the oil with the drone, and then the drone can fly away. And 
hopefully that will be successful. Those departments are showing high 
success rates. But there are a very limited number of studies looking at 
this technology, although we expect that to change in the future.  
 
Now, it's important that we don't talk about the opportunities of using 
unmanned aerial vehicles in bird management without also mentioning the 
challenges. So one of the main challenges that comes up when you look at 
the literature is the issue of disturbance. So if you can imagine an 
unmanned aerial vehicle flying around, it may well disturb other wildlife. 
And it may also disturb you if we were using them in an urban environment 
and you were sat in your garden you might want to hear or not want to hear 
the sound of an unmanned aerial vehicle flying around. It is however 
interesting to note that it's exactly this the fact that they can be noisy 
that makes them have the potential to be a good bird scaring device. 
However, as the technology advances itself, probably likely that we'll see 
drones that are quieter and therefore produce less disturbance. There are 
also legislative restrictions on how we can use drones. So there are lots 
of countries that prevent their use out of sight of the operator. And there 
are also legislation around using them close to people and close to 
property. It's also expensive to buy, insure, and train somebody to operate 
a drone, particularly in a commercial sense. It will be interesting to see 
how this technology develops, particularly if we develop semi automated or 
automated unmanned aerial vehicle technology. There's also comments in the 
literature about limited battery life, particularly if you're going to 
attach heavy equipment to your drone. And that can limit their usefulness 
in terms of surveying large areas. There's also a comment to be made about 
the quality of the equipment you can attach to the base of your drone. So 
while it's fantastic that they can provide us with lots of photographic and 
video data, the quality of those images is dependent on the quality of the 
camera attached to the drone, and therefore technological advances in this 
field will also advance how useful unmanned aerial vehicles are to us. And 
finally, it's worth commenting that there are limits to the environmental 
conditions in which it's suitable to fly drones. So very high winds, very 
wet weather may not be appropriate conditions in which to fly drones I 
would add though as an ecological surveyor, or at least having been one, 
those conditions also apply to humans too. There's no point trying to walk 
a bird transect if you can't see more than a foot in front of your face due 
to rain. So some of these conditions also apply to using techniques other 
than unmanned aerial vehicles. But it's interesting to note that those 
challenges need to be overcome in order to encourage the more widespread 
use of this technology and the more widespread testing of this technology. 
So what are the conclusions then? Well, I suppose one of the key 
conclusions is that more work needs to be done. Looking at the use of 
unmanned aerial vehicles in wildlife management is relatively in its 
infancy, there is still technical, financial and legislative challenges 
that prevent the widespread testing of this technology.  
 
However, there are a number of opportunities and it's a very exciting 
potential new tool for us and wildlife management and wider ecological 
research. I fully expect to see a lot more studies undertaken in the next 
few years that look into its uses. And I expect if I did this presentation, 



even in a year's time, there will be some more novel uses for unmanned 
aerial vehicles in wildlife management. Thank you so much for listening. 
Excuse me. Thank you so much for listening to this presentation. I hope you 
enjoy the rest of the festival. Please do ask any questions you would like 
relating to what I've talked about today, but also more general questions 
about wildlife management, the use of technology in research and in 
wildlife management, and any other questions you can think of particularly 
and I'm more than happy to have a go at answering them for you. All the 
best, bye! 
 
 


