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Physical Sea Ice Properties In the
Winter Weddell Sea in 2013

Polarstern Antarctic Winter Experiment 2013

AWECS Antarctic Winter Ecosystem & Climate Study
08. June — 12. August 2013

WISKY Winter Sea Ice Study on Key Species
14. August — 16. October 2013

Observation of physical sea ice properties
In-situ / Airborne / Autonomous

« Up-scaling of observations with satellite remote-sensing data
« Seasonal variability of sea ice and snow
* Long-term variability and trends

Airborne EM sea-ice thickness surveys

EM surveys during ANT XXIX/ 6 & 7

Ice Station: ice measurements: 2013/09/28/ (All Sled Surveys) Mean: 1.3 Sdev: 0.8 Median: 1.0
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GEM-2 ridge study
drilling, estimation of voids, surface elevation)  Inversion: EM1DFM (University of British Columbia)
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. ' ' « Averaged snow depth: 20.73 cm
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* Ice type S
« Sea ice thickness and snow depth
* Floe size and topography
« Meteorological conditions

1992 vs. 2013 Buoy Deployments

100 5 — 50
m 1992
1 2013 meereisportal.de b T4 2 02 20
- uoy positions (27.02.2014
18° 99
60 - 30 e 2 P g PR IR o i A ]
I T i
= 3 - e T e g P ml
S L 7’-!31:.&3;4‘2-1' - &, X
40 — — 20 i g J e R ‘p"‘*‘,‘.?,l'?‘."‘”- " /. ﬁ
A A s g ot e 1] o,
20 ‘r — 10 5 ; / , Y S
H T i - . " &
_ - il R . e -
0 I lllllll I T T T ] T T T I T T { TG, J I ||||||| I ||||||| I lllllll I LI 0
0 40 80 120 160 200 240 280 - { g
Total sea ice thickness (cm) 0° - 30° W £ s T e T e
A e ,:'f'ﬁr"‘-a; =
. T ey ~
140 — — 50
O 1992
120 | 2013
| — 40
100 —
80 - — 30
60 — 20 0cm Density [kg/m?] Density [kgim?] Density [ka/m?] Density [kg/m?]
1w 2 u o) 30 k) ) w @ 160 2 W 0 30 0 ) w ) 160 m W W 30 k) 0 W =) 160 0 u o) o k) i) W @
40 al — S S I [y | S I S B | S S Y Y )} S S S I I A N |
—lr L 10 €N 0 07 ) r
20 | 1 = 5 51 S . TETTY - S p g ph %,
o I 1 T 0 ; ; ! NS =™ Snow pit stratigraphy 100
—l llllll I T T T ] T T T l lllllll l lllllll I lllllll I lllllll I rrTT 5 \ r -
0 40 80 120 160 200 240 280 10cm L r - r R r ] 2 8 7 S n OW p ItS 00
Sea ice thickness (cm) 0° - 30° W & 3 84 Ny L s & lﬁ WSI114F L ] 90
Y L]
o o o W | Mean snow depth: 29.5 cm g
140 40 - oo P WSI1IF Fooos A Q
o 1992 sl TEay, T L a . L a A o wsiti L T 80
120 1 2013 — LA I — A— vis LR — LSS v . ; \
20cm A i N/\.‘wﬂw < 4
- L 30 i ‘;_H'\l FCI214FF) - P £ w711 ‘ — " "‘._ Y o~ 70
— I I 1214 5\ ° ol
® >“i - ® w & \\Fc:nwm = a2l §/2148) &0 “ j
80 — E /‘/‘ . F 04 F E /‘/ L] F 30 / h WS_T_ 1 \ . r:
+ S i
L 50 =] Y B DHI3614FF) F — e . %SIF 5 N . - 26.08.13/15:13 \ 7 ] 4 - 'J
60 - : N FC1214HR) L ~. ] i ol = = \ " o] 60
e N R | A VIS TATHR ] CENAYCE | o b | ‘ i “ ; at
_ N, Y < AR \ e Y ‘
40 — 10 107 1\ \ChNAHCE A B P b P va DH /3.6 WA (F] ol \ e 2 -
i \ R - DH/361F I oI 1T S I * DH/36 A &S Neumayer i : 50
20 _—L FCIy4F 4 DHI361 M4 2
g B B B FA .,
0 II T TT = T T T T T II l| TT ll T e S e 0 “‘3 - -2 - 1 'C"J f‘ 'f“J "» "I‘J \‘ -l' -CI‘J 0 -1 -1 o ] 0 -1 -1 : .ll pr— i w 40
I I | I I I I [ I | [ Temperature [°C] Temperature [°C] Temperature [°C] Temperature [°C] ? \ "5"\,‘ 3 P -
0 10 20 30 40 50 60 70 80 90 100 A ' '3
40cm Lol S 3
Snow depth (cm) 0° - 30° W i ,\86 g
| Y 30
s 4 20130730 Temperature 20130730 Salinity 20130730 Brine Volume 20130730 Brine Salinity 20130730 Density N R
e 0 1992 6 4 2 0 0 5 10 15 0,0 50 100 150 200 0 20 an 60 50 100 0 02 04 06 08 1 3 \ ‘. \ AR, il
| 2013 o e 0 o ’ I : : h : | %5 % \ v 20
i . ce coring with optica : Gy, WS ‘ |
oY o -, y \ Pl /
| “ o measurements ’\’”’ oy S oa g N3 \ ¥ } / L
* i 7\ <\ ¢ ) \ | / v 7
|| at 16 sampling sites ‘ A oy | ' ' 5
/ Y \ . \ “ | / \
80 80 80 -80 -80 0% 0
10— L 0 60cm ° AMSR2 (3.125km) eine
: . . e aten
Q PV e ) universitat Bremen
- INSTITUT
ol TS W 1 | PINT LT g i Thickness range.
Illll||l||||||I||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIII||I T
30 25 20 15 -10 -5 0 5 10 15 20 25 30 35 40 s e o " 3 4 160 m
Freeboard (cm) 0° - 30° W Bs ) 70cm — ¢

lce mass balance / snow-depth / GPS drifters

3
ALFRED-WEGENER-INSTITUT
@ Ml HELMHOLTZ-ZENTRUM FUR POLAR- ﬁ Titm;g;gﬁAFT

UND MEERESFORSCHUNG

BREMERHAVEN

Am Handelshafen 12
27570 Bremerhaven
Telefon 0471 4831-0
www.awi.de




