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Mosquito Control
Modern drones are now a viable option for the control of mosquito larvae

Stephen L. Doggett

Back in 2015, I wrote an article in the 
industry journal, Mosquito Bites (UAVs 
for Mosquito Control: Science Fiction or 

a Commercial Reality? Vol. 10(1), pgs 44, 46-
47) that raised the possibility that drones will 
be the future of large scale mosquito larval 
control. Well now the future has arrived.

According to Charles Chow founder of XAG 
Australia, drones can now directly compete 
with helicopters in treating large areas. One 
of the larger XAG drones, the P30, can treat 14 
hectares per hour and while this is less than a 
helicopter, up to five P30s can be flown at the 
one time using ‘swarm technology’ to treat 
much greater areas (i.e. 70 hectares per hour). 
You can see why so many former helicopter 
pilots are now drone operators!

Using drones over helicopters offers two 
benefits: price and accuracy. The operation 
of drones is a fraction of a cost and spray 
accuracy is down to an extraordinary 10cm. 
This means that insecticidal products can be 
more effectively targeted, meaning less waste 
and reduced non-target impacts. Furthermore, 
drones can fly 1-2m above the treatment 
site, thereby further increasing the accuracy 

of insecticide application and spray drift is 
reduced.

XAG is a Chinese company that operates 
around the world. Their drones can apply 
both granular and liquid formulations, 
with a maximum on board capacity of 16L 
of product with the larger P30 model. The 
XAG drone has several advantages over its 
direct competitors. For a start, it is a modular 
design, meaning that every component can 
be replaced in minutes by the operator and 
all parts are readily available in countries 
where XAG drones are sold. For example the 
Electronic Speed Control unit, that manages 
the speed of the brushless motors, is held in 
place by four screws. This means that servicing 
is simple and quick, and the drone can be back 
into operation in no time at all. This contrasts 
with many other agricultural drones, in which 
self-servicing voids all warranties and the unit 
has to be sent elsewhere for any repairs or 
maintenance. For drone operators, this means 
that you could be days without your income 
stream.

A drone is only as good as its insecticide 
delivery system. The spray cloud under some 
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The XAG P30. This drone is huge, around 2 metres by 2 metres with propellers folded. Sitting on 
the P30 is a DJI Mavic Pro for comparison.

drones forms swirling patterns, while with 
others there are spray gaps, both which 
mean that the product does not go where it 
is intended. This is another advantage of the 
XAG family of drones, where an even spray 
pattern is produced (see Figure). In fact, the 
P20 XAG drone was tested by the Centre 
for Pesticide Application and Safety, the 
University of Queensland in Australia, using 
dye cards and the researchers found that 
droplet size was very consistent.

Interestingly the XAG drones are not covered 
under warranty if flown manually by the 
operator. As silly as this sounds, there is 
some logic to this position. Basically with any 
planned operation, a smaller drone is used to 
map the intended area for treatment. This is 
much more accurate than relying on online 
sources such as Google Maps. The flight plan 

is then loaded into the larger drone, which 
then completes the mission autonomously, 
i.e. without the operator’s input. By having 
the work flow in this fashion, the accuracy 
of the spray application is much greater. If 
for any reason the drone was to fail or crash 
during autonomous flight not due to human 
error, then all repairs are covered by XAG; this 
is how confident the company is with their 
technology. As these drones are so easy to use 
and so highly accurate, they are becoming the 
main stay of larval control operations in some 
parts of the world (see for example: www.
newtimes.co.rw/news/drones-finally-start-
mosquito-larva-spraying-exercise).

For those of you who have flown drones such 
as the DJI Phantoms or Mavics, the XAG P30 
is an absolute beast; it is massive, over 2m 
across! Yet is such a drone difficult to fly? No it 

http://www.newtimes.co.rw/news/drones-finally-start-mosquito-larva-spraying-exercise
http://www.newtimes.co.rw/news/drones-finally-start-mosquito-larva-spraying-exercise
http://www.newtimes.co.rw/news/drones-finally-start-mosquito-larva-spraying-exercise
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for a start you will need your sub-25kg RePL, 
an AROC (Aeronautical Radio Operator 
Certificate), and a ReOC (Remote Operators 
Certificate), if you wish to use the drone in 
your own business. All of these can be attained 
through a number of training companies. 

However, once the drone is over 25kg (such 
as the P30 which is 38.5kg when fully loaded), 
then the rules become even more stringent. 
There is no blanket above 25kg licence in 
Australia, instead you need to obtain your 
licence on the actual drone that you will be 
flying. Three hundred minutes of flight time 
will need to be logged on the drone and then 
you will be assessed by a CASA official for 
flying proficiency. Expect this test to be more 
difficult than any that has come previously.

is very easy, as I recently had the opportunity 
to pilot one of these while completing my 
Remote Pilot Licence (RePL), which is what a 
drone licence is called in Australia. Note that 
while these are normally flown autonomously 
for spray applications, the local aviation 
regulatory body, the Civil Aviation Safety 
Authority (CASA), requires that you know how 
to fly these in case of emergency or loss of 
satellite signal. 

So What Does it Take to Legally Fly One of 
These Beasts?

Regulations vary from country to country, and 
you will need to check the laws pertaining 
to your region. As an example, in Australia 

An agricultural drone is only good as the spray pattern it produces. The XAG (top left) produces 
a very even spray with excellent coverage. In contrast, the Yamaha (top right and bottom left) 

produces a swirling pattern, while the DJI Agras T16 (bottom right) has an incomplete coverage.  
Both of the latter drones means that the spray application is less targeted.
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Next comes the permits for the application 
of insecticides and additional licences will be 
required in most states. In my state of New 
South Wales (NSW) these are administered by 
the NSW Environmental Protection Agency 
and include Certificates: 
- ‘AHCCHM303 Prepare and Apply Chemicals’ 
and, 
- ‘AHCCHM303 Transport and Store Chemicals’.

Now that you have forked out somewhere 
approaching AUD$10K (USD$6,500) for all 
the above, you can go and fly…well almost. 
Before every new planned operation firstly 
you will need to check the legality of flying in 
the intended area. A quick inspection of the 
relevant aeronautical chart can determine 
this (in ut country, these are available for 
free online from Airservices Australia). This 
will show what class of airspace that you 
will be flying in, if it is near a controlled 
tower, or if it is a military or restricted zone. 
Hopefully you will not need to apply to 
CASA for permission, which may cost up to 
several thousand dollars in application fees 
and many months wait for processing the 
application. Next it is necessary to undertake 
an on site risk assessment before any flight. 
Risks to the community need to be assessed 
if the drone was to crash. Obstacles such as 
communication towers, high power lines, 
nearby helipads, and other hazards recorded, 
as well as the proximity to human dwellings. 
A flight plan should then be documented. 
Prior to flight a pre-flight inspection of the 
drone must be undertaken, and a post flight 
inspection at the completion of the operation. 
All flight paths must be logged. For insecticide 
application, the chemical applied must be 
recorded, the concentration of the product, 
the amount applied and location of where the 
product was applied all must be documented. 
Environmental conditions should be routinely 
noted. You can expect that 90% of the job 
will be administration and flying is the small 
part. A drone operator must have a quality 

operational manual and well maintained 
records, without this you could be quickly 
grounded by CASA. Many operators will use 
the services of a specialised company to 
assist in their paper work. As there is so much 
paperwork required, drone operators typically 
charge a daily rate as a minimum.

Batteries: the Future

The greatest weight of any component with 
drones today (as well as being their major 
limiting factor) is the battery. The battery 
makes up around 30% of the weight of a 
modern drone. This means that lot of power 
is used up just to lift the battery! Even for the 
XAG P30, a fully charged battery will only last 
10-15 minutes when the drone is carrying a 
full load of product. 

Yet in spite of their limitations, battery 
technology has been rapidly evolving. Nickel-
cadmium, which was the mainstay of batteries 
for decades has been replaced by lithium-
ion (Li-on), and these batteries have proved 
revolutionary for drone technology. The small 
size of Li-on batteries, their fast charge, great 
holding capacity, reduced environmental 
impact, and low maintenance, have made 
drones a possibility. Yet even these will be 
redundant in just a few years; Li-on will soon 
be replaced with graphene.

Graphene is the next big thing in battery 
technology. Graphene batteries can charge in 
minutes and hold a huge capacity; many times 
that of Li-ion. Most importantly graphene 
batteries are tiny. The next generation of the 
Samsung mobile phone will have a graphene 
battery; stack two 10 cent sized pieces of alfoil 
and this is about how big it is. The reduced 
weight and greater charge capacity means 
that future drones will be able to hold much 
larger volumes of insecticide and fly much 
longer, making mosquito management even 
more cost friendly.
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This includes terrain tracking, obstacle 
avoidance, and specialised pattern sprays 
to increase insecticide penetration into 
foliage. They also come with 4G capability for 
connecting to the mobile phone network. 
However, I have focused this review more 
towards mosquito larval management. For 
more information on what these drones can 
offer, go to: www.xa.com 

I would like to thank Charles Chow, XAG 
Australia, for the opportunity to fly the 
amazing P30 Agricultural drone. Disclaimer: no 
financial benefit was received in researching 
and writing this article.

Stephen L. Doggett is the Manager, 
Department of Medical Entomology, NSW 
Health Pathology (ICPMR), Westmead Hospital, 
Sydney, Australia, and the Chief Editor of the 
FAOPMA Magazine.

Cost?

A standard XAG P30 drone costs AUD$21,500 
(USD$14,000). However, there are many more 
items required to operate this for commercial 
usage. This includes: remote controller, pilot 
phone, multiple batteries and charging hub, 
the GNSS portable base station (for precision 
flying), liquid refilling system, tanks, cables, 
and spares. You will also need a smaller high 
precision drone for mapping along with the 
appropriate software. Don’t expect much 
change from AUD$60,000 (USD$40,000)! Thus 
with the cost of training, you can see why 
using a contractor is probably the best option 
rather than having in-house staff do the work.

Closing Words…

To be honest there are other benefits this 
family of drone offers for agricultural spraying. 

http://www.xa.com

