Observations of the Atmosphere
Over the Terra Nova Bay Polynya:
September 2009 and September 2012
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Aerosonde UAV

Wingspan 3.6 meters

Weight 18 - 21 kg

Payload Capacity 2 - 3.5 kg

Endurance Up to 19 hours
Range 1000+ km
Altitude 100 - 6000 m

Cruise / max speed 42 [ 65 kts

Communications via 900 MHz radio and Iridium

Flies in fully autonomous mode with user-controlled capability




Aerosonde Measurements

Wind Speed/Direction Pitot with GPS

RH/Temp/Pressure Met Sensors

Ocean /Ice Skin Infrared Thermometer
Temperature
Ocean/Ice Visible Imagery Still Digital Camera

Shortwave Radiation Up and Down-Looking
Pyranometer

Longwave Radiation Up and Down-Looking
Pyrgeometer

Altitude and Surface CULPIS Laser Altimeter
Waves




The Challenges

Cold temperatures

— Impacted:
* Engine
* Parts failure

Communication failures
Wind

— Take-off / landing

— In flight winds

Aircraft icing
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Aerosonde Launch
Pegasus Runway (18 Sept 2012)




Aerosonde Recovery
Pegasus Runway (23 Sept 2012)




2012
e 14 flights
— 8 science flights to TNB
— 1 science flight to Ross Sea

e 168 flight hours



Atmospheric Observations
over the Terra Nova Bay Polynya




* Features:

— Strong winds
in Terra Nova
Bay

— Shear vortex
south of TNB

— Easterly flow
over Hut
Point
peninusla
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Altitude (m)
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22 September 2012 #242 Temperature, Frost Point, and Wind Speed Data for Horizontal Transect Downwind
(First Sample - Between Profiles 1 and 4)
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42

39

36

33

30

27

24

21

Temperature (C)
Wind Speed (ms'1)

Wind Speed (ms™)

42.5 . -
40.0 74.65 : - ,\,/ R
57.5 74.7S. / 1 {
e 74.85 — : :
32.5

4.95 \ i L
30.0 > N

75.08 A— : \&_ﬁ
27.5 S N e N

s ]

25.0 75:1S - A :

75.25 AN §‘)T N N
22.5 - = : ¥ Terr! ova e N

Eﬂoy § :

200 75.35 . {5
17.5 - : ~—

75.45.. : o
S50 Drygalski fce Tongue =

75.55 < E X : :
12.5 \\\ . 2 :

2 : 3
0.0 X065 | | |
7ie 75.7S : : .
B roas. 15 20 25
25 75.95 .k -beon g i : : .
e J Distance (km)

161E 162E v/weag 164E 165€ 166 167E WG‘E




Altitude (m)

1800

1600

1400

1200

1000

800

600

400

200

e o .':..\. o
:' - .:::\..
‘. . K ‘..
N .
$e®
N T
L .‘. :'..\v.....
.E 2 f... ..
:—: e . .x. . e,
': .".""'Q - ¢ °
o ® L .:'. ..: - ...’
.. : '. ’.::. .o‘
R ' .
bty "

-25

-24 -23

* Profile 1 (ascent)

-22 -21 -20 -19 -18 -17 -16
Temperature (deg C)

* Profile 2 (ascent) * Profile 3 (ascent) * Profile 4 (ascent)



Altitude (m)

1800

1600

1400

1200

1000

800

600

400

200

% °® .
. o '0® .':o ,\
s Py [] ‘:‘0._ e
L] Ve 0
.‘{’. : L4
f o
Y %
° ® ...‘ Ce
) oo e
8o "% o o o o 0 o% o
e, ¢ . $ -
e ¥ o .“‘ °
.’.\. A S
.". .’ ° o
° L4 L °
. ..°. = L] . g ¢
'. o, ) ... ° L]
s o o
s o oo
. o' ° ° .o'. .
o °® : ! 2y o e, o
. ..O. : - .l....
(1Y ..‘ .‘.. .'o‘ L
.
: L
.. Ld L 4 °
% . ‘~ °
o.. ® ° Y
[ ..9 o o % o .
°
PY °
o, .
) [) ()
° ° a .. o
% *
o.‘ " Se : *

* Profile 1 (ascent)

10 15 20 25
Wind Speed (m/s)

* Profile 2 (ascent) * Profile 3 (ascent) * Profile 4 (ascent)

30



Aerial Photographs






















Questions?




