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® A national institute for applied
research and commercializing

® 120 employees

® Special competence on the
High North
® Close collaboration with

University of Tromsg and
Narvik University College




= Biotechnology * The High North

= Earth observation * Industry and innovation

* Renewable energy » Politics and society

= Cold climate technology = Regional development

= Environmental and and territorial studies
process technology = Technology and society
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Satellite vs UAS remote
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' .o me UAS Systems Previously Used in the Arctic

" Global Hawk, NASA ScanEagle, UAF SUMO, Univ. of Bergen
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b&yong Micro (2012) CryoWing Mk 1 (2007) CryoWing Mk 2 (2012)
- MTOW: 2- 3 kg MTOW: 32 kg MTOW: 60 kg
"“Wln | 2m 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
‘Payload Capacity: 10 kg Payload Capacity: 15 kg
uel Capacity: 4.5 kg petrol ~ Fuel Capacity: 15 kg petrol

Li-Pol Battery ﬁ

Fuel :



EX|st|ng (owned by Norut):
Imaging spectrometer 256 channels 400-700nm wavelength(Fred Sigernes, UNIS)
— Digitaltcamera 18 MPX
— IR Cameras FLIR Tau 320x240 and ICI-7640 640x480
— C-band radar sounder (FFI)
— Meteorolocal instr. package (temp, hum, press, wind)
— Laser distance measurements
— 2 antenna GPS for precision position and attitude measurements
— Compass and IMU
— IR-probe, SST
— Turbulent flux sensor (Univ. Braunschweig)
— Trios Spectrometer hyperspektral reflectansce and albedo measurements
— 2D Hyperspectral imager (Rikola)

Planned and possible future sensors
— Kau-band SAR (FFI, funded in work)

— Drop Sonde

— Methane sensor (Cryptophane based)

— AEM (Airborne EM induction) sensor
— UWB GPR (FFI HUBRA)

¥+~ 150°FoV
. Spectrometer

Downwelling Irradiance




Strengths:

Selectable flight path

Very high resolution

Allow for rapid revisit rates
Can fly below clouds

Can do In-situ measurements

Not limited to EM based
Sensors

Low cost

Weaknesses:

Spatial coverage
Repeatability

Endurance

Long time series 24/7/365



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

Oceanic and sea-ice processes

Marine transport of energy, nutrients and pollution

Glacier and ice cap mass balance and dynamics

Greenhouse gas processes and feedbacks in the Arctic climate system

Arctic ecosystem resilience to climate variability and change
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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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Science data gapsiilled by UASiand
assoclated challenges

Electronicicopy at
WWW.amap:no

___Enabling Science use of

Unmanned Aircraft Systems
for Arctic Environmental

~ Monitoring

W. Crowe, K.D. Davis, A. la Cour-Harbo, T. Vihma, S. Lesenkov,

. R.Eppi, E.C. Weatherhead, P. Liu, M. Raustein, M. Abrahamsson,
K-S. Johansen, D. Marsha
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Glaciology

Kronebreen and Kongsvegen Glaciers
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KV Svalbard April-May 2013
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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

PHILLIP COLLA
OCEANLIGHT.COM :
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~-Mapping vegetation stress duew
to ATV traffic.. lre|V|ke|det
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NDVI mosaic Adventdalen

Challenges:

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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Instrumentation: Met
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Remote Sensing Reflectance
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Sample data from VAUUA project.
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Ortophoto shown In Google Earth

Textured DEM

Perspective
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The “Drone
revolution”

e Currently there are 178 approved

RPAS operators in Norway (1500 in the
EU)

 Many of these are starting to provide
orthophoto and DSMs

e In a few years: Scientific grade data on
1Km2 scale available at low cost!
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Area vs. Time (Cost

Analysis and Discussion ‘s ‘

Step of the|Time effort in
workflow % of the total
time required

Time effort required for the wofkflow

Flight Planning FD_(ed
Data Acquisition wing

Setup of the i
Project in LPS Multirotor

Aerial
Triangulation

DSM
Generation

Orthoimage
Generation

Mosaicking

Ca.50ha  Area [ha]

M. Sauerbier, E. Siegrist, H. Eisenbeiss, N. Demir
- 16.09.2011



Thank you for you
attention
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