Arctic UAS Operations in Support of
Earth Science
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Early Arctic Campaigns: COALA through SODA

———— ~300 nm

6000’ MSL

ABL

=

N

Wi
0919099)$999909900)

8 S

W-220 .

7078, andtohe nesth by 42"
s split into two sections, low :,:’::‘:::::w Alaska Fast Ice R MIZ Ice Edge
(up 1o 1500'MSL) and high (up. l U

107000 MSL) leaghts (A-Hon map,induding 3

70.52°N
72.5
70.5°N
72
70.48°N
149.95°W 149.85°W S
S715
de Boer et al., 2016a 2
E
T 7
3

70.5

70

-154 -152 -150 -148 -146
Longitude (deg)

U.S. Arctic Icebreaker Coordinating Committee Briefing, 14 June 2021



MOSAIC
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Legs 1 & 2

New Leg 4
New Leg 5
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MOSAIC Drift and Flights

DataHawk Flights (89 flights, 42.9 hours)
HELiX Flights (36 flights, 8.7 hours)
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MOSAIC
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Aircraft Specs

* 1.1m wingspan

 1.8kg weight

* 40-min endurance time

Primary objectives:

 Atmospheric boundary layer
profiling

e Support model evaluation and
improvement

* Characterize surface impacts on
overlying atmosphere
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Leg 4 : June to July 2020
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Distance North from Center of Lead (m)
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HELiX

Aircraft Specs

e 12 kg weight

e 20-min endurance time

Primary objectives:

e Surface albedo variability

e Surface mapping

* Near surface thermodynamic
state
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MOSAIC HELiX Albedo Mapping w4

</

g

81.1486

81.1484

81.1482

81.148 |

Latitude
l\,ié‘/

81.1478

81.1476

81.1474

81.1472 : ’ : : !
0.346 0.348 0.35 0.352 0.354 0.356

Longitude

Albedo

Multi-spectral camera
Assembled images

U.S. Arctic Icebreaker Coordinating Committee Briefing, 14 June 2021



Looking Ahead: Hybrid VTOL Systems

Overview:

- Easier take off and landing — no runway or
cable catch required

- Extended horizontal range and endurance (2-8
hours, ~150-600 km)

- Can carry significant payloads

- Can cover larger altitude range
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Looking Ahead: Tethered Systems

o Tethered systems:

Limited altitude (~500 ft)

Long Endurance (400+ hours)
Communications and Reconnaissance
Relatively small operational footprint
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General Challenges: Weather
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General Challenges: Airspace
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Latitude (deg)

General Challenges: Navigation ChaIIenges
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Summary

UAS have the potential to offer unique perspectives on the Arctic environment, particularly when
partnered with icebreakers that provide access to the “central” Arctic.

Such platforms can also support ship operations by extending communications networks, providing
surveillance on ice conditions, and providing frequent profiling of atmospheric conditions.
Challenges associated with weather, navigation, and airspace access must be considered to fully
leverage these capabilities.

Use of robust and tested systems is highly recommended to avoid potential UAS loss and/or damage.
At the same time, newly developed systems stand to simplify the operational footprint of these
systems and support for high-latitude and ship-based testing is required.
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EXTRA SLIDES
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MOSAIC Platforms: HELiX Mosaic

Tl

Aircraft Specs
* 12kg weight
*20-min endurance

Measurements

* Upwelling and downwelling
shortwave radiation — albedo

* Multispectral camera for
surface imaging

* Pressure, temperature,
relative humidity
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MOSAIC Platforms: DataHawk?2 Hoshe

Pressure, Temperature, ¥=*

Relative Humidity
Vaisala RSS-421 PTH

*1.1m wingspan
*1.8kg weight

* 40-min endurance time

Measured Variables:
* Temperature, pressure, M
humidity, wind speed

*|R temperature
* Turbulence S
Turbulence

Custom fine wire array
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Examples of Science from Tropics
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