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Just before we begin...some terminology

Unmanned Aerial 

Vehicle (UAV) 

Remotely Piloted 

Vehicle (RPV)

Drone

Unmanned Air Vehicle 
System (UAVS)

Unmanned Aerial 

System (UAS)

****Unmanned Aircraft System (UAS) !****

And the winner is………(US And the winner is………(US And the winner is………(US And the winner is………(US DoDDoDDoDDoD definition)definition)definition)definition)



Background and Rationale
� Geosciences research is composed of three approaches: 

� Field observations

� Laboratory experiments 

� Numerical modeling

� Understanding changes in the Earth System (atmosphere, land 

and ocean) requires detailed observations.

Observation method Advantage Disadvantage

Ground based/ in-situ High accuracy and reliability Low coverage in space and time

Satellite remote sensing Global and continuous 

temporal coverage

Limited vertical resolution

Airborne measurements Provide vertical resolution Costly and constrained 

observing times

Autonomous Unmanned Aircraft Systems (UASs) are Autonomous Unmanned Aircraft Systems (UASs) are Autonomous Unmanned Aircraft Systems (UASs) are Autonomous Unmanned Aircraft Systems (UASs) are 
a promising complementary alternativea promising complementary alternativea promising complementary alternativea promising complementary alternative



Applications of UAS in geosciences -

examples

(Corrigan et al. 2008)

MANTA BAeroSonde

(Reuder et al. 2008)
(Astuti et al. 2009)

(Curry et al. 2004)

SUMO

Volcan



Autonomous Flying Platforms for Atmospheric and 

Earth Surface Observations (APAESO)

� Purpose: To carry out at high spatial resolution Atmospheric and

Earth-surface observations in the Mediterranean:

� Physical, chemical and radiative � Surface Morphology

� APAESO

– Limited size and weight enable a relatively large range at moderate fuel 
demand

– Being operated autonomously and automatically allows systematic 
surveys over long distances and over relatively long times

� Physical, chemical and radiative

atmospheric properties

� Physical, chemical and optical 

properties of aerosols

� Atmospheric dynamics

� Cloud physics

� Surface Morphology

� Vegetation and land use patterns

� Archaeological site

exploration

� Contaminant Detection

� Ocean Surface Properties 

(biology, waves, currents)



Selection considerations

� Should be commercially available because of:

� Safety considerations 

� Easy to get flight certification.

� Simple and fast acquisition process 

� Endurance - at least 3 hours� Endurance - at least 3 hours

� Radius of operation - at least 50 km

� Max. flight altitude - at least 5 km 

� Payload - at least 5 kg

� Fixed wing and push propeller to avoid propeller effects

� Maximum Take Off Weight (MTOW) - 11-35 kg



The most fundamental problem…..



Preliminary selection phase
More than 1,000 platforms are currently available:

UAS that did not meet the design criteria

Model Manufacturer Reasons of Rejection

X1 X1 • Flight services through hiring

X2 X2 • Under development

X3 X3 • Very small payload (1.5 kg)

X4 X4 • Flight services through hiring

X5 X5 • Very small payload



Final selection phase

Company Manta B Cruiser Fulmar Orbiter 3 T-16

Model ACR ET-Air Aerovision Aeronautics Arcturus

Country USA Norway/Slovakia Spain Israel USACountry USA Norway/Slovakia Spain Israel USA

Wing span (m) 2.7 3.8 3.1 2.2 3.92

Payload capacity 6.8 6 1-5 6.5 13.6

Endurance (h) 6 10 8-2 2.5 (electric) 16 (for 9kg payload)

Max. Altitude (m) 4,870 4,000 3,400 5,000 5,000

Launch Method Wheels Catapult Catapult Catapult Catapult

Landing Method Wheels Belly, Wheels Belly or Net Parachute Parachute





Module M1: 

Core module 

and data 

acquisition

Module M8: 

Radio 

Module M4: 

Aerosol/cloud 

Module M3: 

Radiation

Module M2: 

Meteorology

APAESO Modules

Radio 

Frequency 

Sounding

Module M6: 

Topography

Module M7: 

Spectral 

imaging

Module M5: 

Nano-sensors 

(Atm. Chem.)

Aerosol/cloud 

droplet





Thank you !
Visit our poster


