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~. ome UAS Systems Previously Used in the Arctic
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Global Hawk, NASA ScanEagle, UAF SUMO, Univ. of Bergen
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NOrut sy
- Noruts CryoWing UAS Fleet

b&yong Micro (2012) CryoWing Mk 1 (2007) CryoWing Mk 2 (2012)
- MTOW: 2-3 kg MTOW: 32 kg MTOW: 60 kg
MW|n 27T Wingspan: 3.8 m Vingespenn : 5.2 m

Range: 400/800 km Range: 1600 km
Telemetry: Telemetry:
3G/GSM Iridium, UHF 3G/GSM, Iridium, UHF

>ayload Capacity: 10 kg Payload Capacity: 15 kg
e| Capacity: 4.5 kg petrol ~ Fuel Capacity: 15 kg petrol
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Current:
Imaging Spectrometer 256 channels 400-700 (950) nm wavelength (Fred Sigernes,
UNIS)
Digital camera (Canon or Nikon SLR)
C-band radar sounder (5.3 GHz)
Laser profiler (20-60 mm rms, max 2KHz)
Meteorological instr. package (Temp, hum, press, wind)
Laser-scanner 12500 pts/s 10cm accuracy
Turbulent heat flux sensors (Temporary loan, Univ. of Braunschwelig)
SST meter (IR thermometer)
Trios Ramses spectrometer (up and down looking)
GRIM OPS particle sampler (Volcanic Ash)

Under development:
Synthetic aperture radar (Ku-band, 15GHz)
Drop sonde, met. and oll “fingerprint” lab on a chip

Planned:
Methane sensor

Wanted: _ |
Standardized met. sensor package Cricaany SN BT
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UAS Coverage 2000 km range
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Science data gaps filled by UAS:and
assoclated challenges

Electronic copy.at
Enabling Science use of
WWW.alm ap 10 Unmanned Aircraft Systems

for Arctic Environmental

Monitoring

W. Crowe, K.D. Davis, A. la Cour-Harbo, I.Vihma, S. Lesenkov,
. Raustein, M. Abraha

R. Eppi, EC. Weatherhead, P. Liu, M i brahamsson,




 Arctic lower atmosphere - boundary layer system; Dynamical and radiation feedback systems

e Oceanic and sea-ice processes

e Marine transport of energy, nutrients and pollution
e Glacier and ice cap mass balance and dynamics

e Greenhouse gas processes and feedbacks in the Arctic climate system

 Arctic ecosystem resilience to climate variability and change




Search and Rescue

Operational Support Oil and Gas Industry

Operational Support Maritime Industry

Emergency Preparedness and Response

Resource management

Renewable energy support
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Glaciology

Kronebreen and Kongsvegen Glaciers
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Divergence Convergence
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Ridge sails

Ice floe

Generation of open water
-> new ice growth

Ridge keels

Currents Pressure ridge formation
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|ce-Management

Need 6 hours to decouple from drill string properly
Can be done in 30 minutes, but then coupling back on takes time

Ice drifts with speeds up to 25 km in 24 hrs. not uncommon.
Ice thickness distribution, drift and concentration determines loads.
Reduced downtime = $$$
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Marine Mammals

Monitoring for whales is required
Impact poorly understood, huge differences in requirements
Behavioral studies needed

Detection (IR and visible imagery)
Identification, size estimation
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- Mapping vegetation stress due -
to ATV traffic. Ire|V|ke|det '
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Challenges: | NDVI mosaic Adventdalen

Very high resolution may be required
for some applications.

Absolute reflectance measurements
are challenging due to high attitude
dependency and BRDF effects
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3D processing of NDVI data
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Communications Challenges




Propulsion System:
— Fuel efficient Engine
— Heavy fuel (shipping advantages)
Environmental Robustness
Ideally all weather proof, but real life limitat
— Winds (control system hardware design)
— Turbulence (control system robustness)
— Icing (ice detection, avoidance and removal)
— Carburetor icing
— Water intrusion
— Visibility

Vibrations
— Disturb sensors and measurements
— Wears airframe

Power System
— Generator based
— Clean, robust, multiple output, programmable
— Battery backup

RF Noise, up to 6 active and passive antennas in a very small space

Many airframes on the market, but still few turn-key systems for civilian use
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UAS come in all sizes

® There is a lack of small/medium sized turn-key systems
for ship based operations on a “civilian” budget

® Qil/seismic companies request ship based UAS capacity
for detection of icebergs and crawlers. 24/7!
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Technology.Use and'S

Sensitive technologies with potential dual use purposes.
EXxport restrictions.

Consistent Pan Arctic datasets requires:

Inter-comparison and inter-calibration campaigns. Aircraft part of
the sensor.

Open data policy, including flight data.

Multilateral collaboration and coordination of data collection
activities

Sharing of sensor technologies and analysis techniques
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ICAO Regulation Roadmap

2013 I 2014 2015 2016 2018 2023 2028
Q1 Q2 @3 Q401 Q2 O3 Q4|Q1 Q2 Q3 Q4101 Q2 3 O Q1 Q2 Q3 Q4)1Q1 Q2 Q3 Q41 Q2 3 O

> Integration timeline

O el cperations Critical path initial operations

0 Integration s (Critical path integration

0 Evolution meen  Critical path evolution
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Thank you for you attention

—

OS DYy. lorh

o, v . .y



