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- ESTIMATION WITH UAVS ON SVALBARD
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Abstract

«  This study focusses on the application of unmanned aerial vehicles (UAVs) to study crevassed glaciers
on Svalbard (RIS-ID: 11148). Drones have several advantages for this type of research. They offer a
possibility to investigate crevasses from a safe distance, without the hazards of glacier travel. Drones can
take high-quality aerial imagery and are mostly independent of cloud coverage, which is an advantage
compared to conventional remote sensing satellite data.

»  Three tidewater glacier fronts on Svalbard have been mapped using a DJI Phantom 4 Pro drone:
Tunabreen, Fridtjovbreen, and in Mohnbukta. For each location, we have generated high-resolution
digital elevation models (DEMs) using a photogrammetry method. We use these DEMs to study the
influence of surface roughness on atmospheric heat exchange. The aerodynamic surface roughness
parameters, which are enhancing heat transfer rates, are strongly linked to the size, depth, orientation,
and the number of crevasses. The aerodynamic surface roughness can be identified from the DEMs and
is used in thermodynamic models to estimate the heat transfer rates. In the context of rising atmospheric
temperatures due to climate change, crevasses may be an important factor for glacier mass balancing.

. Furthermore, we have tested a novel approach to use a multirotor drone for wind measurements based
on the UAV inertial measurement unit (IMU) data. Pitch angle, yaw angle, and thrust variables can be
used to estimate wind speed and wind direction while the drone is holding its position. To calibrate the
method and to find the estimation functions, the drone is flown next to a wind measurement mast near
Longyearbyen. Once a function between the IMU data and the wind speed has been established, the
drone was used to take vertical wind profiles up to altitudes of 120m above ground.
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Wind Estimation with UAVs
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*Smith et al., (2016): Aerodynamic roughness of glacial ice surfaces
derived from high-resolution topographic data. JGR: Earth Surface
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Fieldwork Sites

Kviteya

MNordaustlandet

Kong Karls Land

Frins Pyramiden
Karls

Forland Earentsoya

Longyearbyen

Spitsbergen

Earfntshurg
Sieagruva
Edgeoya

Hapen




Mitkag-Lefflerbreen
Lomonosovfonna Sonklarbreen

Tolstadfjellet :
) Backungtoppen

berget

Sveabreen Feyterskicldfjellet oo
Pyrers Nordenskioldbreen  eaunareist

Ekranfijorden

GiRey|

Flicksonfjordel
Lirmetarifjellat NGarior i
- NEL U Eel
2 Biinsew Lang |
LA Billefiorden Mistalod der
: Hogskulerjellet -~ | | 1 : |
Nordfjorden 1 ) . Wichebu kta
v b eeh
4 Kapp Thortdse L B b
lh=imen Syltoppen el 433 n u n a ree n
. : N P itjella
Teipelfiefden
Borebikta (Boheminnesst Za '|'|T'i--l'-'|»+|'; Fimbulisen
Sassen-Blnsow Land M O h n b u kta
nasjonalpark
1 Sabine Land
RS Sassendalen 21
.. Adventfjorden 3
Isfjorden LoA gyeartyen
Dunérbukta

n Protektorfiellet
Adventdalen

Grumantbyen 3

; Skolten Hellefonna
Colesbukts Aqgardhdalen 3
: g : Agardhfjellet

Kappgree e urd Nordenskidld tand terntsa
; Gronfigrden
Linnefjella . :
2 i\ Kapp. Dufferin
Kjellstromdalen
Ingl&fieldbreen

Reindalen & ot ayfjalct

~ Nordenskicld Land el
] A ] Sveagruva
ordenskidldkysten fasfonalp ark '
Ytterdalsgqubben : -
Storfjonden
K atebtta
(SRR Rl P
Heer Land

‘ Fridtjovbreen Fagerstafiella

HIsID Qertjelet

Akseleya
Fa 1 afreten







A TE TE L R

TUNABREEN
2 DAYS FLYING / 9CM RESOLUTION
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1 DAY FLYING / 8CM RESOLUTION
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Experiences

- Bring 5-7 Batteries

-  Keep them warm

- Fly overcast days

- Find a good vantage point <

- Keep away from birds

- Pray for né.magnetic
interferences...
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