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1.  Aerosonde Overview 
 The Aerosonde is an inexpensive, long-
endurance unmanned aerial vehicle (UAV) that is 
an ideal platform for conducting weather 
observations and scientific research in Antarctica.  
With endurance of over 30 hours, a single 
Aerosonde can obtain observations in regions that 
are inaccessible without expensive ships or 
manned aircraft.  Because of the low cost of the 
Aerosonde, it can fly in regions that are deemed 
too dangerous for manned aircraft (such as at low 
levels under high-wind conditions).  A wide variety 
of instruments are either presently available or 
scheduled for integration on the Aerosonde during 
the next few years. 
 Detailed information on the Aerosonde 
and its operations can be found in Holland et al. 
(2001) and at http://www.aerosonde.com.  The 
Aerosonde (see Fig. 1) weighs 14 kg and has a 
wing span of 2.9 m.  To date, individual flights 
have been made in excess of 3000 km and 30 h.  
The new fuel injected engine (which is undergoing 
testing in Arctic flights) will extend the duration to 
substantially.  The altitude record of the aircraft is 
up to 20,000 feet with the new engine 
(http://www.aerosonde.com/hamilton_2001.htm).  
To date, almost 3000 flight hours have been flown 
in operations. 
 The aircraft operates completely 
robotically, and can conduct a mission without any 
communications.  However, communications are 
desirable for air safety issues, monitoring aircraft 
health, coordinating with other aircraft, and 
downloading data in real time.  Communications to 
and from the Aerosonde are conducted using a 
combination of UHF radio and Low-Earth-Orbiting 
(LEO) satellites.  The UHF radio operates in the 
"meteorological" band of 400-406 MHz, so that no 
special frequency permits are required. UHF 
communications are feasible up to a range of 
about 100 miles.  Satellites enable 
communications over much greater distances than 
are feasible by radio.  After waiting several years 
for the Iridium system to become operational, 
Aerosonde decided in early 2000 to initially go with 

ORBCOMM to enable both initial flight operations 
and gain experience with satellite 
communications. Aerosonde has now 
demonstrated sustainable operations in the U.S. 
and in northwestern Australia using ORBCOMM. 
Aerosonde is reconsidering the revitalized Iridium, 
which is now providing full data communications at 
between 2400 and 9600 baud. 
 Aerosonde's most recent operations are in 
the NASA CAMEX-4 project to study hurricanes 
(at http://www.aerosonde.com/CAMEX4_01.htm).  
For this project, Aerosonde passed extensive 
scrutiny by the National Aeronautics and Space 
Administration (NASA) air safety board. 
 

 
Fig. 1. Launching the Aerosonde at Barrow. 
 
2.  High-latitude Operations 
 Aerosonde operations and development 
are being undertaken by Aerosonde Robotic 
Aircraft and Aerosonde North America.  Initial 
high-latitude flights in the northern hemisphere 
were a record-breaking flight across the North 
Atlantic from Newfoundland to Scotland in August 
1998 and deployment from Barrow during April 
1999 in support of the Department of Energy 
(DOE) Atmospheric Radiation Measurment (ARM) 
program Single Column Model Experiment.   The 
Aerosonde has now commenced routine 
operations in the Arctic, based at Barrow, Alaska 
(funded by the National Science Foundation Office 
of Polar Programs (NSF-OPP) and DOE-ARM).  
Notably, the NSF-OPP Arctic Long-Term 
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Observations (LTO) project has funded the 
University of Colorado (CU) and Aerosonde for a 
five-year period to establish a facility at Barrow for 
deployment and reconnaissance of Aerosondes 
and to adapt the Aerosonde to make 
environmental observations in the extreme Arctic 
environment.  These adaptations include ice 
detection and mitigation, implementation of 
satellite communications, improved avionics for 
payload integration, and development of a fuel-
injected engine.  Additionally, aeroservoelastic 
simulations are being conducted towards 
improving the stability of the Aerosonde for remote 
sensing applications.  Through NASA funding, the 
Aerosonde will also participate in the validation 
effort for the Advanced Microwave Scanning 
Radiometer (AMSR) to be launched in early 2002 
onboard the Earth Observing System Aqua 
platform 
 Under the NSF project, flights based from 
Barrow have been conducted during August 2000 
and April 2001.  The next flights are scheduled for 
February, April/May, and August 2002.  
Aerosonde is in the process of transitioning to the 
Mark 3 aircraft, including icing detection, the new 
fuel injected engine, a more robust airframe, and 
new avionics including a separate payload 
computer.  A critical issue that remains for 
operations in high latitudes is aircraft icing 
mitigation (note: two aircraft were lost due to icing 
in the April 1999 flights for DOE ARM).  Two 
different deicing methods have been prototyped 
and are being tested in an icing tunnel.  We 
anticipate testing an active deicing method in the 
2002 flights at Barrow. 
 The Aerosonde is launched from the roof 
of a moving launch vehicle (automobile) that 
needs to reach a speed of 45 mph. The 
Aerosonde can safely be launched in and 
recovered in winds of up to 20 m s-1 with the 
current car-roof launch system, provided there is 
not a large cross-wind component. A portable 
catapult launcher is being developed to enable 
launches from remote sites:  a prototype is being 
built and we expect testing to be completed within 
the next year.  The catapult launcher has the form 
of a launch rail with a means of accelerating the 
aircraft to flight speed in 15 meters.  
 
The facilities required for Aerosonde operations 
consist of the following elements: 
 
Launch site. The launch site usually consists of a 
runway, road or open grass-land area with minimal 
ground obstructions. Minimum length required to 
safely launch and land an Aerosonde is 300 m. If 

the catapult launch system is used, then the only 
requirement is a relatively smooth surface for 
landing.  Note the aircraft lands on its belly without 
an undercarriage, so a paved surface is not 
needed.  Some temporary infrastructure needs to 
be established at the launch site to facilitate the 
launch of the Aerosonde. At a minimum, a shed is 
needed to  provide necessary shelter and power to 
run the Aerosonde ground station throughout 
launch and recovery phases. . 
 
Command center. The command center will take 
control of all Aerosondes once the full check-out 
has been undertaken by the launch site. This 
center is usually located in Melbourne, Australia, 
but can be located anywhere with reliable 
communications and a small office capable of 
accommodating 2-3 personal computers and a 
couple of people 
 
Workshop and storage site. Preferably located 
close to the launch site, Aerosonde technicians 
require workspace to assemble and check 
Aerosondes prior to missions. The site would also 
be used to store Aerosonde equipment throughout 
the mission and should have good security. The 
workshop needs to be a minimum of 5 m x 5 m 
and preferably has power and lighting..  
 
Issues that are uncertain at present regarding 
potential operations in Antarctic are regulatory 
issues and the availability of LEO satellite 
communications, and the capacity to operated in 
high katabatic wind conditions. 
 
3.  Potential Instrument Payloads 
 At present, the Aerosonde has the 
capability to make standard meteorological 
observations (pressure, temperature, humidity, 
winds), surface temperature (radiometric) 
measurements, and surface visible imaging.  
Vaisala RSS901 sensors are used to measure 
temperature, humdity, and pressure. Two sensors 
are included on each aircraft for redundancy. 
Vector winds are calculated using the Global 
Positioning System track data and flight track 
geometry received from the flight computer. This 
calculation is routinely done on Aerosondes. Real 
time downlink of this data is required for the 
mission.  To measure the radiometric surface 
temperature, the Wintronics KT-11.85 infrared 
pyrometer is currently being used in the Barrow 
missions.  Visible imaging is done with a color 
Olympus C3030Z00m Camera.  
 With improved instrumentation, the 
Aerosonde has considerable potential to provide 
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the needed observations in the marginal ice zone, 
both for operations and scientific research.   
The Aerosonde development plan provides for a 
new avionics system, with substantially upgraded 
computing capacity by 2002. A separate payload 
computer is used as the interface between the 
instrument and avionics, which allows new 
instruments to be incorporated with minimal 
modifications.  The new payload computer will 
enable up to 13 Gb of data to be stored on board.   
 For the present Aerosonde configuration, 
payload selected for each aircraft must satisfy the 
following criteria: 
 
• Weight: The Aerosonde Mark 3 has a total 

payload capacity of 7 kg, which includes fuel 
plus instruments. The Aerosonde fuselage is 
designed so that there can be a direct weight 
tradeoff between fuel and instrument payload. 
The maximum range of the Aerosonde Mark 3 
(in still air) without payload is over 3000 km; 
for each kilogram of payload, the range is 
reduced by 500 km.  

• Volume: The volume available in the fuselage 
for instrument payload is 50x125x200 mm 
(note: the meteorological sensors are mounted 
on the wing; hence these instruments are not 
included in the fuselage volume budget). The 
fuselage can be modified for specialized 
purposes, if needed. 

• Power: The power available for the instrument 
payload is 40 W sustained and 60-100 W 
peak. 

 
A proposal to the Department of Defense is 
pending, for purchase and integration of the 
following instrumentation onto the Aerosonde:   
 
• laser altimetry 
• micro-SAR 
• microwave radiometer 
• cloud physics instrumentation 
• shortwave and longwave radiometers 
• thermal cameras  
• thermal line-scan sensors  
 
 Because of the payload limitation of the 
Aerosonde, particularly for long endurance flights, 
each Aerosonde flying a mission will carry a 
different set of instruments. Formation flying can 
be used to optimize the measurements.  For 
example, aircraft flying at higher altitudes carrying 
remote sensing instruments and cameras can fly 
directly over aircraft carrying instruments for in situ 
flux measurements. 

 At present, the Aerosonde is not capable 
of making direct turbulence measurements.  This 
possibility is being investigated, although no 
funding has been identified for this development. 
    
4.  Potential Science Applications 

There is a wide variety of potential 
scientific applications of the aerosonde to RIME.  
In support of mesoscale modelling research, the 
Aerosonde could contribute to 
 
• providing initialization and assimilation data for 

mesoscale models 
• validation of mesoscale model simulations, 

particularly with regards to meteorological 
variables, cloud properties, and surface fluxes 

• evaluation of satellite observations that are 
being investigated for assimilation 

• evaluation and improvement of cloud and 
radiation parameterizations 

• provision of lower boundary conditions for the 
mesoscale simulations (e.g. surface 
temperature, sea ice concentration) 

 
 For process-oriented research related to 
mesoscale cyclogenesis, dynamics of katabatic 
winds near and beyond the end of the terrain 
slope, barrier wind generation, topographic 
modification of synoptic-scale cyclones, and 
adjustments between marine and continental 
environments, the Aerosondes can make 
numerous contributions, with using only the 
standard meteorological instrumentation.   
Clusters of Aerosondes can be flown in different 
regions and at different altitudes in the 
phenomena of interest, during the entire duration 
of the event.  This would provide unprecedented 
mesoscale coverage of these phenomena. 
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