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Foreword and summary

This report summarises visual shipboard ice observations carried out during leg ARKTIS 17/2 (ARK
17/2) of RV POLARSTERN in August and September 2001, operating along the Gakkel Ridge and
at the North Pole. Data on general ice conditions, navigational information as well as photographs
taken from the ships bridge are presented. Although most data are subject to large uncertainties due
to the different experience of observers, they provide a general and quite representative overview of
recent summer conditions in the Transpolar Drift, as seen from a ship. The data and photographs
might be of interest as background information for discussions of recent changes of Arctic sea ice,
and for comparisons with observations performed in other years. For those who have not seen a sea
ice landscape so far, this report might yield first impressions of what the Arctic sea ice cover looks
like. For scientists working on remote sensing, modelling, or other aspects of sea ice, the report
provides some ground-truth and boundary conditions for their work in the summer of 2001.

Ice conditions were characterised by very easily penetrable ice in the first half of the cruise, west
of 30°E. There were many large leads with ice concentrations ranging between only 60% and 90%.
Only from late August onwards, and east of 30°E, narrower leads and ice concentrations above 90%
were observed. At that time, also new ice started to form on the leads. In the late period, sometimes
the ship became beset in convergent ice conditions. Initially, melt ponds were observed to cover 10%
to 30% of the ice surface. The ponds were ice covered already when we entered the ice in early
August. However, the pond ice cover was thick enough to step on (>0.05 m) only after about August
20. Melt ponds became snow covered for some period, before they were visible again. Only after
mid-September air temperatures permanently dropped below 0°C, and no snow or surface melting
was observed any more.

Introduction

ARK 17/2 commenced on July 31, 2001, in Tromsg, Norway, and ended October 7, 2001, in Bre-
merhaven. The ice was entered on August 4, and left only on September 28, i.e. after 56 days of ice
breaking. The mean ice concentration in August and September as retrieved from satellite passive-
microwave data (SSM/I) and the cruise track are shown in Figure 1. The main focus of the cruise
was to investigate petrological and geological features and conditions of the Gakkel Ridge (Thiede
et al.,2002). In fact, ARK 17/2 was part of the AMORE 2001 expedition (Arctic Mid Ocean Ridge
Expedition), and was performed jointly with the US Coast Guard Cutter HEALY. She is visible on
some images, too. Thus, the ships mostly operated along the ridge between 6°W and 74°E. Only a
short seismic transect lead to the North Pole before returning to the Gakkel Ridge. Ice observations
are performed as part of a larger sea ice research program including physical, biological, and geolog-
ical ice core work as well as extensive thickness and morphology measurements. Visual observations
were performed on an hourly basis. However, due to other commitments of the team there were many
gaps in the record, and on average observations were performed only performed every 2.6 hours. Vari-
ables like ice concentration, ice thickness, floe and lead size, melt-pond coverage, ridge frequency,
as well as the occurrence of dirty ice and icebergs were recorded, representing ice conditions in an
area of 500 to 1000 m around the ship. In total, 511 observations were carried out. Note that these
observations could be highly biased by the partially poor visibility. Figure 2 shows more details of
the cruise track and the daily midnight positions.
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Figure 1: Cruise track of ARK 17/2 and mean ice concentration during the cruise, in August and
September 2001, Data were retrieved from satellite passive-microwave measurements (SSM/I) pro-
vided through EQOSDIS NSIDC Distributed Active Archive Center, University of Colorado, Boulder.
Note the strong retreat of the ice in the Greenland Sea.
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Figure 2: Map of the study regions with the cruise track and daily midnight ship-positions (circles).
Colours indicate mean September ice concentration (c.f. Figure 1).



General ice conditions

Figure 3a) shows the ice concentration versus longitude, roughly representing a profile along the
Transpolar Drift. It can be seen that the cruise track could be subdivided into two distinctly different
sections. West of about 45°E, ice concentration was only between 60% and 90%. There, lcads or
polynjas with dimensions from O m up to 1000 m occurred between floes with typical diameters
between 100 m to 2000 m (Figure 3b). These large polynjas are generated by divergent ice motion
and are typical for summer conditions in the Central Arctic. Only east of 45°E ice concentration
increased to 90% and more. At the North Pole, ice concentration was 95%, with 2m thick floes of
300 m to 1000 m in diameter and narrow leads less than 50 m wide, covered with new ice. After
September 13, when air temperatures decreased significantly below -5°C for most of the expedition
period, ice concentration was mostly close to 100%, because all leads were covered by nilas or grey
ice. In the eastern region, most leads were 50 m to 100 m wide (Figure 3b). However, at many
locations the leads were covered with small thick floes, such that ice breaking became more difficult.
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Figure 3: Observations of ice concentration and lead width along the Transpolar Drift. The solid line
in a) is a 21 point running average.



Melt ponds

In Figure 4 a time series of melt pond coverage is shown. Melt ponds were well developed at the
time when we entered the study region. The water surface of most ponds was at sea level, indicating
that ponds were drained and in hydrostatic equilibrium with the underlying sea water. Typical pond
depths ranged between 0.2 m and 0.4 m. It should be noted however, that most ponds were already
covered by a thin ice rind when we entered the ice on August 4. Upon leaving the ice on September
28, the pond ice cover had a thickness of 0.3 m to 0.4 m. The decreases in pond coverage around
observations 50, 160, and 290 are due to recently fallen snow making the identification of frozen
ponds impossible. Later on, the bigger frozen ponds became visible again because the floes were
partialty blown snow-free by strong winds.
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Figure 4: Time series of melt pond coverage from the first until the last day in the ice. The solid line
is a 9 point running average. Data are from visual observations of ice conditions.

Dirty ice and icebergs

Interestingly, dirty ice was almost only observed in the western and southern study areas. Figure
6 shows the spatial distribution of icebergs. There were mainly two regions where icebergs were
observed, partially in quite high numbers. Many icebergs had diameters of more than 100 m, and
were sediment covered. Some big rocks were found on some of them, too. Some icebergs had a very
rough pinnacled surface with melt ponds located in the troughs.

Reference

Thiede, J. and the Shipboard Scientific Party, 2002: POLARSTERN ARKTIS XVII/2 Cruise Report:
AMORE 2001 (Arctic Mid Ocean Ridge Expedition), Rep. on Polar and Marine Res. 421/2002,
Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, Germany.



Figure 5: Photographs of typical Icebergs in the Transpolar Drift
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Figure 6: Spatial distribution of numbers of icebergs per observation.
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Data and color images are available via
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1 8372 -247 62 158 0 65 3 0 80 2 10 300 50 10 5 10 1 20 3 1 2 100 1 0 0
3 8362 -330 67 171 02 52 3 1 80 2 10 10 5 10 2 0
11 8355 -357 7 299 -1.2 31 3 1 60 2 I5 500 1000 15 5 8§ 10 150 5 2 5 50 1 0
12 8352 -382 73 305 -13 68 3 i 70 18 5 500 2000 10 5 10 40 500 2 1 2 300 1 0
13 8343 -428 5 320 -09 58 3 i 70 5 300 500 10 5 10 10 100 2 1 2 200 1 10 O
15 8330 -553 59 295 -03 61 3 1 60 I5 5 200 30 5 5 10 0 100 2 1 2 100 1 15 0
18 8320 -472 53 263 03 25 3 65 12 5 120 200 10 8 15 10 50 10 1 2 50 1 10 ¢
19 83.17 -488 59 269 -1.1 73 3 1+ 70 {5 10 70 500 0 3 10 O 60 S 2 25 15 1 0
20 B3.10 -498 57 280 -07 45 3 344 80 2 5 10 500 5 5 15 50 50 50 2 4 50 1 10 O
21 B83.07 -530 47 255 -0.8 23 3 344 80 15 8 200 250 10 5 10 5 10 2 15 2 20 1 25 0
22 8293 -545 43 276 -07 61 3 1 75 2 10 200 300 5 5 10 30 5 20 2 4 50 1 0
1:00  meltponds snow covered, fog => bad visibility
3:00  meltponds snow covered, fog => bad visibility
12:00 wide lead
20:00 system of leads, partially ramming, some spectacular and high ridges
22:00 following leads in various directions
24:00 heading south in old ice regime, ramming from time to time
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Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/SEAICE/icereport/index.html



0¢

L

(=
=]

I

H

00

0

00

Inoyy

1104

peayy

00:7T

2e8[E 2 JUAUIIPAS it SPUD IO “UOTIBULIOY 331 MU ‘MOUS

PIBR VA 0V 0061

UOTIBUIIOf 927 43U “BIEP SYAOd OU ‘WggE> Aupeqrsia food  ggif [

$G0 221 ou ‘AuqIqisia Jood ‘305 (01

£res @

Y- 87 LT 684

0

08

§T
4

0Z 0L 01 S 0T 0001 O0S ¢
0S €L ST 0P 0f 0001

0T 00t

0f 00§

ST 008

S

¥

0s

71eg 61
008 81

L%~

P+

0L

008 01

SI

o€

Ly'6-

(VU2

€
0s or ST ¢

0s 0¢ 8

S

§1
€

00¢

or'eg L1
80'€8 I

0Ls-
L0 So9-

[

008 0T T

00 €

4

SE
x4

[
reoLo-

4 08

00e o1

0s ¢

0§ 01

[4

£0'e8 01

86

€

S 08 Ol O € S 008

4

08

S0t '€ 8LS- $8T8 L

89 T0-

€

[$]
£8

00t S1 T
08

01 ST 00$
05 sz 01 £1

oS 01

as

00e 00z SI T

¥

0s

1

'l- 0Lz St 8¥s- zLes

£t L

€

£+l

00T st Tt

00¢

ST 00§

ol

0s

T F+0 '8 ¥'1- 19T ST L¥S 088 O

008 St

£

ot

613

Time UTC
Latitude [°N]

Longitude [°E]

True Wind speed [m/s}
True Wind dircction [°]
Air Temperature {°C
Ship speed [kn]

Number of Engines

Operation mode: channel=0,
lead=1, floc ice=3, ramming=4

Total ice concentration [ %)
C thin ice <30cm [%)
Typical sca ice thickness {m}
Snow thickness [cm}|

Typical floe diameter {mj]

Max. floc diameter [m]

Melt pond coverage [%}
Typical pond diameter [m]
Maximum pond diameter {m]
Dirty ice concentration {%)]
Lead width [m]

Lead floes, diameter {m}
Typical ridge height {m}
Max. ridge height [m]
Typicat ridge spacing [m]
Ridges: New=0,0ld=1,Both=2
Rubble fields, coverage [%]

Icebergs, Number of
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1 8308 -577 29 46 -18 0 2 1 5 5 25 5 100 300 20 S5 10 3 5 50 |
3 8307 -570 3 49 -15 0 2 1 50 5 25 5 100 300 5 5 10 305 40 1
6 83.02 -512 34 46 -1.6 44 3 3 70 25 10 70 200 5 3 10 30 3 5 50 1
7 8298 -523 4 57 -16 38 3 4 80 i5 10 300 500 20 3 5 15 3 100 1
8§ 8298 -500 34 65 -1.5 47 3 143 90 2 2 15 300 500 5 5 20 30 30 5 3 50 L5
10 8293 -477 33 45 -1.5 58 3 143 90 2 2 5 300 500 5 5 20 3 3 (5 5 S0 15
17 8290 -6.27 35 64 -1.3 85 10 22 10 600 1000 10 5 20 50 5 2 4 100 1
18 82.8%8 -630 26 69 -12 04 3 4 8 10 3 15 300 500 10 5 10 3 5 12 50 1
21 8290 -632 27 34 -15 0 2 % 5 25 20 750 2500 10 3 10 3 5 500 i
1:00 it is snowing, fresh snow cover on ice and it is difficult to estimate dirty ice %, grease ice %
3:00  snowing, bad visibility, grease ice ~5%
6:00  snow
7:00  still snowing
8:00  heavy snowfall accurnulating on the ice and as slush on the water
17:00 fresh snow -> sediment not visible
21:00 situation after snowfall, meltponds & dirty ice not detectible completely, on station since 18:00 UTC
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1 8285 -612 33 17 -14 87 3 1 9 5 2 20 200 500 10 5 10 2 3 100 1
3 8300 -575 27 36 -1.5 56 3 1 8 5 25 20 500 1000 10 5 10 2 4 200 1
6 83.15 -520 38 53 -14 103 3 i 60 25 15 500 1000 5 5 10 65 2 3 200 1
7 8320 -543 37 55 -14 51 3 t 0 20 1000 1000 20 7 10O 200 2 25 1
9 8320 -550 41 60 -14 04 2 i 90 3 30 1000 1000 20 7 10 200 2 4 20 1
13 8327 -558 36 18 -17 0 2 70 5 3 30 300 600 20 S5 20 200 03 2 4 100 1
16 8327 -5.63 41 17 -16 1.1 2 4 70 2 3 25 300 1000 10 S5 8 1.5 5 150 1
17 8328 -567 46 18 -19 70 2 25 12 300 20000 5 5 20 200 20 2 5 300 1
18 8327 -568 41 23 -2 06 2 60 2 3 20 200 1000 5 2 10 1.5 4 200 1
22 8327 -493 46 30 21 63 3 1 60 5 2 15 150 300 5 5 10 100 1 2 4 100 I
1:00  situation after snowfall, 5% grease ice
3:00  itis snowing, 5% grease ice
6:00  snow, some new ice formation
7:00  still snowing, on station in lead, no ice thickness entimation, melt ponds hardly detectible
13:00 on station, snow
16:00 on Dredge station, meltponds & dirty ice with snow cover hardly visible
18:00 going with Dredge, snow, poor visibility, meltpond and dirty ice hardly visible
22:00  snowfall, new ice formation, ponds & dirty ice snow covered
Hour Starboard
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Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/SEAICE/icereport/index.html
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Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/SEAICE/icereport/index.html
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on station in large (500m x 500 m) lead. difficult to decribe the ice

1:00
3:00
7:00

it is snowing, ice floes are coverd by fresh snow, it’s difficuit to estimate dirty ice

ridges hard to estimate (height, distance)

14:00 melt ponds are ice covered with very thin new snow on top, some sediments during ice station

23:00 dense fog, just started steaming from dredge station
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Time UTC

Latitude [°N]
Longitude [°E}

True Wind speed {m/s]

True Wind direction {°]

™ Air Temperature {°C}

Ship speed [kn]
Number of Engines

Operation mode: channel=0,
lead=1, floe ice=3, ramming=4

Total ice concentration %]
C thin ice <30cm [%}
Typical sea ice thickness [m]

Snow thickness [cm]

Typical floe diameter [m]

Max. floe diameter fm}

Meit pond coverage [%)
Typical pond diameter {m}
Maximum pond diameter {m]
Dirty ice concentration [}
Lead width {m]

Lead floes, diameter [m}]
Typical ridge height [m]
Max. ridge height [m]

Typical ridge spacing [m}

Ridges: New=0,0ld=1,Both=2
Rubble fields, coverage [%]

Ieebergs, Number of
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Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/SEAICE/icereport/index.htm]
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1:00  on Dredge station, we work in large lead, strong fog, very poor visibility

3:00  on Dredge station, we work in large lead, strong fog, very poor visibility

6:00  much open water

7:00 new ice formation, fog, as far as visible: just wates, no ice

14:00  very foggy: 2 icebergs very closely passed, probably more in the vincinity; green and biue ponds, some melted through, many algae and some foes are sedimented
20:00 very foggy; green and blue ponds, some good icebreaking

21:00 huge ice free area and very poor visibility, 2 large icebergs > 50m

22:00 very poor visibility, fog, operating in big lead

23:00 fog, poor visibility
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Time UTC

Latitude [°N}

Longitude [°E]

True Wind speed {m/s]
True Wind direction {°}

Air Temperature [°C}
Ship speed [kn}
Number of Engines

Operation mode: channel=0,
lead=1, floe ice=3, ramming=4

Total ice concentration {%)]

o C thin ice <30cm {%]

0t

[0}

Typical sca ice thickness [m}

Snow thickness [cm]

Typical floe diameter {m]

Max. floe diameter [m]

Melt pond coverage [ %]
Typical pond diameter {m}
Maximum pond diameter [m]
Dirty ice concentration [%]
l.ead width [m]

Lead floes, diameter (mj]
Typical ridge height {m]
Max. ridge height {m]
Typical ridge spacing [m]
Ridges: New=0,0ld=1,Both=2
Rubbie fields, coverage [%}

Icebergs, Number of
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Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/SEAICE/icereport/index.html
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13:00 spaces between older floes are filled with thin and undeformed FYI, very evenly ponded with most ponds melted through
16:00 operating in big lead, dirty ice not detectible

19:00 in open water, fog, hard to estimate ice situation. no wind data

20:00 fog and giant lead - 1.5 x 7 km large

21:00 sunny!
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green and biue ponds.

some new ice formation
15:00 good visibility, very homogeneous floes with few ridges.

12:00 Petrology station, clear sky!
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Time UTC

Latitude [°N]

Longitude [°E]

True Wind speed [r/s]
True Wind direction [°}

Air Temperature [°C]
Ship speed fkn}
Number of Engines

Qperation mode: channel=0,
lead=1, floe ice=3, ramming=4

Tota} ice concentration [}

C thin ice <30cm [%]
Typical sea ice thickness {m}
Snow thickness fcm}

Typical floe diameter {m}
Max. floe diameter {m}

Meclt pond coverage [%]
Typical pond diameter [m}
Maximum pond diameter [m]
Dirty icc concentration [ 55)]
Lead width [m}

Lead floes, diameter [m]
Typical ridge height fm]
Max, ridge height fm}
Typical ridge spacing [m}
Ridges: New=0,0ld=1,Both=2
Rubble fields, coverage [%)]

Icebergs, Number of
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0:00  on station, fog, bad visibility

3:00 on station, fog, bad visibility

17:00 fog, sediments

20:00 mixture of very level, greyish and very ridged floes; many ponds melted through, it seems that many ridges are formed by blocks of very thin ice, no sediments
22:00 many pressure ridges, ship is ramming
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Time UTC

Latitude [°N}

Longitude [°E]

True Wind speed [m/s}
True Wind direction {°]
Air Temperature [°C}
Ship speed [kn}

Number of Engines

Operation mode: channel=0,
lead=1, floe ice=3, ramming=4

Total ice conceuntration {%]

C thin ice <30cm [%]

b Typical sea ice thickness {m}]

oor 01

o 0001

sT 0%

Snow thickness [cm]

Typical floe diameter [m]

Max. floe diameter [m]
Melt pond coverage [%]
Typical pond diameter {m}

Maximum pond diameter [m]

o Dirty ice concentration %}

001

Lcad width [m|

Lead flocs, diameter {m}
Typical ridge height [m]

Max. ridge height fm}

Typical ridge spacing [m]
Ridges: New=0,0ld=1,Both=2
Rubble ficlds, coverage %]
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Time UTC

Latitude {°N]

Longitude [°E]

True Wind speed [nvs]
True Wind direction [°}
Air Temperature [°C}
Ship speed {ka)

Number of Engines

Operation mode: channei=0,
lead=1, floe ice=3, ramming=4

Total ice concentration [%]

C thin ice <30cm [%]

i Typical sei ice thickness [m]

Snow thickness [cm]

Typical floe diameter [m]

Max. floc diameter [m]

Melt pond coverage [%)
Typical pond diameter {m}]
Maximum pond diameter [m}
Dirty ice concentration [ %}
Lead width [m]

Lead floes, diameter [m}

. Typical ridge height [m]

05

Max. ridge height [m]
Typical ridge spacing [m}
Ridges: New=0,0ld=1,Both=2

Rubble fields. coverage %)

Icebergs, Number of

100T°8°6C



29.8.2001

‘ _Starboarkd

Ahead

Port

Hour

65



30.8.2001

-+ (=]
1, T £ 1
1f g £ - T T E - & E
— 2E = 2 B - = £ 3 < T g E @ =
z = EE 5 ¢ ¢ = E® 5 ¢ 8 £ E 55 8
g 5 © s &8 2 & £ F 8§ T g 3 § % 5 z £ B 2 5§ %
= 2 o 8 S« E g 2 & ] 8§ o g B E E § £ 8 B % o
g9 B » - £ g g =5 = g § £ 2 g 8 _— B8 5 % & & § 3
T 8 2 E E 238 88 3 5 £ E 5 s B 3 E 2 2 & q 8
z £ 8 & 2 &2 5388 ¢¢ 848 s 5855 8g £3 32 5% 4 5
v £ 3 2 2 83 s 88 % s Z & T 9w g8 e 8 54T 22
E g 2 £ & B 8§ 53 8% g & 2 £ Z & £ & 3 g B 858 ¥ E U Of 4
o3 2 ¥ # F & g 24 8 2 3 = 5 = 8 % E 2% & =& F E 3 ¥ 2 PR
P 2 & o © = o E 54 3 2 2 3 B = 2 F 2 =w = B : 2 & 8 B
g £ £ § 8 . £ E Ry EE e & & 53 & EE §EEE BSOSO
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I 8645 4080 2.8 47 -33 42 3 0 8 5 19 10 150 sS00 20 5 20 S5 20 I 3 50 2 13
4 8652 4158 1.2 17 -38 3 3 0 85 2 10 100 500 10 5 20 5 20 15 3 20 1
5 8652 4197 24 353 -41 44 3 0 99 i15 15 S 500 1S 0 0 1 L5 500 1 5
7 8650 4383 28 318 -45 16 3 0 100 15 2 10 300 500 15 0 0 1 15 500 1 5
16 8658 4205 29 330 -29 15 4 4 10 15 10 3000 5000 30 5 30 100 1 2 500 2 I
17 8660 4145 32 206 -27 3.1 4 85 1.5 5 3000 5000 30 20 40 30 2 3 500 2 i
18 86.57 4157 39 222 -25 22 4 4 95 1.5 5 500 5000 20 0 10 10 t 2 500 2
19 86.52 4205 53 219 -27 42 4 0 98 2 12 2 300 2000 10 10 0 30 5 1 2 500 2 1
20 8650 4273 38 220 -27 74 4 0 95 2 12 2 400 2000 10 10 5 30 5 1 2 30 2
23 86.53 4335 29 228 -25 1 4 0+44 100 2 13 5 500 2000 15 10 20 0O 20 P2 200 2
5:00  all covered with new or thin old ice. ponds new covered (thin snow); clean HEALY channel
16:00 new ridge forming at floe contacts, new ice (grease) in leads
17:00 ponds covered with snow, new ice partly
18:00 ice under pressure, new ridges at comtact points, melt ponds snow covered, foggy, some new ice
19:00 seismic transit, following HEALY, snowfall, new ice formation
20:00 seismic transit, following HEALY, more snowfall, new ice formation
23:00 following HEALY
Hour Port Starboard
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E 5 5 2 g 5 giE3EitriEoiiEiEiieziaiict
g 3 3 E E €< & 202 ¢& U e & 2 2 & 28 425 & =2 & & &
0 8678 4982 1.8 55 -31 62 4 0+ 98 5 14 10 500 5000 20 5 25 0 30 10 15 3 200 2 14
3 8685 5197 24 187 -32 38 4 O0+1 98 1.8 10 500 5000 10 5 20 30 10 1.5 3 100 2
11 8695 5842 6 199 -1 67 4 395 10 1.7 5 100 5000 O 0 20 20 15 3 200 2 0 O
12 8692 5990 7 217 02 6 4 4 90 10 15 10 100 500 1 3 200 2
15 8690 6222 76 259 02 24 4 4 9 10 16 10 100 1000 L5 3 200 2
16 86.88 63.83 7.7 276 03 47 4 4 9 10 15 10 200 500 30 S5 15 15 .5 25 1060 2
22 8690 6385 2 300 03 0 2 i+4 90 10
0:00  many icebergs around us, two of them as high as 20 m, new ice formation
11:00 ponds snow covered, hardly distinguishalbe, most water covered with slush due to recent snowfalls
12:00 ponds and sediments not visible due to fresh snow
ponds mostly snow covered, some visible, new ice formation, snow
on station, it’s snowing, bad visibility
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0 8690 6337 3 316 -04 05 1
3 8683 6450 38 60 -24 37 3 1 90 1.8 10 200 1000 10 5 10 15 5 15 2 60 2 2
4 8680 6535 27 58 -35 49 3 0 9% 5 2 10 1000 5000 30 10 40 3 5 1 2 50 2 i
5 8673 6598 53 86 -33 49 3 0 9 5 L7 5 200 2000 5 10 30 50 30 1 3 200 1 1 3
6 8673 6663 22 83 -34 34 3 1 95 5 2 10 300 1000 5 10 30 50 30t 3 200 t 13
21 8672 6672 2.6 92 41 24 3 4 % 5 23 8 300 2000 125 300 2
15 8668 67.85 29 105 -55 13 4 144 90 5 2 15 400 2000 S 10 15 5 20 15 1 15 200 2 5
16 86.65 68.80 1.9 100 -49 49 4 1 90 10 2 15 250 1000 300 25 4 200 2
22 8657 7000 29 136 -54 54 4 1+4 95 5 {3 15 300 2000 20 S 25 0O 150 10 1 3 200 2
23 8662 7048 25 156 -53 15 4 4 95 3 13 I5 300 1000 50 1 3 50 2
0:00  waiting for HEALY, it is snowing, very poor visibility
4:00  ponds snow covered
5:00  frozen ponds appear greyish due to last days snow and rain
16:00 new ice
22:00  melt ponds are fresh snow covered, new ice formation
23:00 melt ponds are fresh snow covered, new ice formation
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Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/ SEAICE/icereport/index.htmi



4.9.2001

i - 9@
2 E — & < S x
£ s T - E 3§ & - = T a s
T T . £ sz ¢ I gE33:85 EE:owq o8
Y ., 28 £ & 8 ¢ 8 =3 3% E £ 5 = E & & £ s
= 5 = g B E 2 3 5 5 % £ 5 E g % T § 8 ¥ ¢
2 8 s . £ 5% € & & = g 8§ £ 8 - B _ E B3 B & & &8 2
5 8 2 5 T 283 8§ & gy g £ § S % OZOE & £ 8 ZTo;E
= B &% £ £ £ 85 g2 g® 2 8 5 4 5 9 R E -5 g £ %oz oid o2
SO T v v 5 ¥ 5 <8 8 Y s34 2 % 2 E g S £ 4% %R ZZZ
e g & = e g & 5= 5 g 2 2 = 2 E B E o 3 8 & ¥ £ Z &
E 3z 2 £ £ £ & 582 32 2 3 2§35 2B F &z % o305 2 B
- £ % 5 0% & I 2 %1 5 £ 2 3 3 . 23 E 2 2 L % , 8 B 3 3
E 2 E 2 2 : g EEfEE®: 8 PFEis ik E3oE: Bz
E 3 S £ £ € 5 Z02 g v g &E& & 2 g 248 3 48 2 F R & &
3 87.02 7652 47 247 27 66 4 0 90 5 16 20 2000 1000 20 S 1 3 100 2 1
4 87.10 77.02 3.7 239 27 57 4 0 90 5 1.8 20 300 5000 20 10 2 3 25 2
5 87.18 7795 25 205 -28 7.0 4 0 90 5 1.8 20 300 1000 20 10 2 3 250 2
9 8747 8012 2 213 -44 5 4 0 90 15 20 300 2000 40 10 2 3 250 2
10 87.55 7998 39 205 43 52 4 0 100 10 2 15 300 2000 100 50 1 2 200 i
12 87.60 8210 29 180 6 46 4 0 9 15 18 15 300 800 30 5 15 2 150 2
15 87.80 8215 38 90 -65 46 4 0 90 10 1.8 20 1500 2000 20 25 45 20 2
16 87.87 8480 36 179 -62 55 4 0 100 20 2 15 500 2000 100 20 I 4 200 2
18 87.93 8482 45 164 -71 69 4 0 00 20 22 15 400 5000 50 5 1 25 300 2
21 88.12 8873 35 181 -53 62 4 0 98 40 18 15 200 80 0o 10 t 2 00 2
23 8823 9243 42 189 -45 9 4 0 100 20 1.7 20 300 2000 50 10 1 2 200 2
9:00  aday for a daydream :-}
10:00 all ice coverd with Scm powder snow, all water covered with nilas
12:00 fog
15:00 following HEALY
16:00 all open water coverd with nilas, long system of leads
21:00 ice floes are snow covered (fresh snow), new ice formation
23:00 ice floes are snow covered (fresh snow), new ice formation
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Time UTC

Latitude {°N]

Longitude [°E}

True Wind speed [m/s}]
True Wind direction {°]
Air Temperature [°C}
Ship speed [kn]

Number of Engines

Operation mode: channel=0,
Iead=1, floe ice=3, ramming=4

Total ice concentration {%]
C thin ice <30cm [%5]
Typical sea ice thickness [m]

Snow thickness [cm]

Typical floe diameter fm]

Max. floe diameter fm}

Melt pond coverage [%}
Typical pond diameter {m}
Maximum pond diameter {m}
Dirty ice concentration {%]
Lead width [m}

Lead floes, diameter [m}

¢ Typical ridge height [m]

Max. ridge height (m]
Typical ridge spacing {m}]

Ridges: New=0,0ld=1,Both=2

o Rubble fields, coverage [%]

Icebergs, Number of

100C°6°S



5.9.2001

Hour

9:00

11:00




6.9.2001

Jo Jequunp ‘s812q3]

(9] 28e12400 *SpaY 31qany
z=uiog' 1=PIO‘Q=maN :$9Tpry
{w] Suroeds a8pu feordAL,
[w] WSy 93p1 xe

{w] oy o3pu EodAy,

{w] 1aj0ure1p ‘Saoy pra|

fw} yipim peary

{95] voreNUAdWOD 93t A
{w] 1010weIp puod WMUIXEW
{w} 1owetp puod eordAg,

{95] @8e12405 puod 1oy

~

~

[t

2

150

50
80

[w] Isueip 0y “XeW _.m W m

[w] 1910wrerp 20y eordKy,
[wo] ssauyong moug
{w] ssouyd1y1 291 BAs [eAdAY,

195 woge> 291 LR D
{95] uowENUHIUOI 901 [RIOL,

p=3ururures ‘g=051 20y ‘y=pes|
‘O=[puueyd :apouws uonexady

sowmdug Jo JoqnN

[wi} poads duyg

[D.] 2rmesadwa ], ny
[] UOHOSMIP puim, AL
[spw} poads puim aniy,

{d,] 2prduor]

[N} eprmney

2L sy

e
~
2

~

10
10
15

5

0
0
1

3

-28 36 4
-26 04 4
-22 46 4

12548 14 222
13048 1.1

2 8947
3 8952

I
[t
=3
Q
~

100
100
100

232

15 300

15 300

17
1.8

3435 21 M4

89.95
23 8992

1000

4

33

-17

2605 5.7 761

it’s snowing

3:00

Starboard

Ahead

Port

Hour

:00

21

80



Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/SEAICE/icereport/index.html
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£ 3 S & & € § 2388 0 s & T ER 248 338 5 PR 2
2 8878 9352 31 302 -18 81 3 0 60 1 2 10 200 500 S5 2 6 10 02 1 2 100 2
3 8872 9350 61 338 -17 64 4 3 95 10 18 15 1000 1500 12 0 2 2
5 8858 0148 33 344 -5 5 3 3 95 10 18 20 800 1500 1230 2 2
9 8840 9237 53 321 .28 3 4 100 20 18 5 800 2000 10 40 305 300 2
10 8838 9352 58 303 32 0 195 2 500 700 80 20 2 3 25
15 8825 8898 39 202 2 0 4¢1 08 10 15 20 500 1000 20 725 200 2 3
16 8822 8785 34 315 2 68 4 3 98 10 18 10 200 1000 1 10 13 20 2 4100 2 1 0
17 8817 8660 48 303 24 7.4 397 5 15 10 300 1000 2 5 10 5 15 2150 2 2 0
19 8805 8632 39 205 23 23 4 4 95 10 18 10 200 1000 I 10 IS 50 50 LS 4 200 2 1 0
21 8793 8552 47 291 -17 5 4 4+l 98 20 17 10 200 500 2 10 20 100 5 1 4 100 2
23 87.82 8370 59 315 -4 36 4 d4+b 95 20 17 10

10:00 ship just in thin ice, not possible to estimate thickness

16:00 20% of surface covered with frozen ponds, some sediment visible, a very dirty spot was sighted in the afternoon, some open water in leads surrounded by nilas
21:00 strong fog

23:00 strong fog, very poor visibility
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3 8763 8197 68 314 -12 45 4 3 97 10 2 15 500 1000 O 0 60 50
9 8750 8040 45 320 -23 4 3 4 100 20 15 10 500 1000 40 2 4
11 8735 8000 54 314 -23 62 #3100 15 15 10 60 40
13 8720 7877 4.6 312 -32 53 4 4 100 20 16 10 500 1000 1 25 300 2
14 87.18 7870 52 318 -33 31 4 4 90 10 15 10 200 500 P2 200 2
15 87.13 7852 5 318 -35 43 4 4 90 10 2 10 20
16 87.10 77.62 3.7 335 -38 71 4 3 99 5 2 15 100 5000 O 30 20 12 300 1
17 87.08 77.52 3.7 310 -39 26 4 4 98 10 15 15 800 1000 5 10 15 15 2 50 0
21 8708 7753 33 269 -75 0 2 98 3 22 15 500 1000 20 5 1.5 4 200 2
23 87.08 7760 2.6 215 -63 0 2 100 3 22 15 500 1000 20 5 15 4 200 2
3:00 conditions difficult to judge
9:00  conditions difficult to judge
11:00 poor visibility < 300m
13:00 fog
14:00 fog
15:00 fog
16:00 ponds frozen and snow covered, but visible
17:00 pressure ridge formation, ship stuck, lots of algae on ice underside (red)
21:00 pressure ridge formation, ship stuck, lots of algae on ice underside (red)
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13 86.93 76.10 32 272 -22 33 4 4 99 10 1.8 10
14 8690 7533 33 241 -29 5 4 4 50 1.7 10 1000 3000 40 2 4 100 2
15 86.87 7457 39 237 -24 75 4 4 50 10 1.5 15 400 1500 20 10 15 25 150 2 i
16 8682 7442 5 235 -23 69 4 4 99 5 2 15 300 2000 O 0 15 3 150 2 0 0
17 8678 7438 48 249 -2 4 4 95 10 1.8 10 300 1000 O 0 1 25 100 2
18 8677 7445 58 238 -33 63 4 4 98 10 1.8 15 400 1000 5 10 1 2 150 2
19 8675 7440 58 216 -29 45 4 4 99 10 1.8 15 500 2000 5 12 200 2
22 8672 7453 56 223 -27 O 1 98 10 1.7 15 400 1000 30 10 1 3 20 2
10:00 fog, only very few green ponds visible from helicopter. new ridges at floe contacts
11:00 fog and poor visibility
13:00 fog, white out, difficult to estimate
14:00 fog
16:00 only some few green ponds are snow free visible; still much ramming; new ridges at fioe contact
17:00 POLARSTERN got stuck
18:00 ramming in ice, fog, algae in broken ice
19:00 still ramming, some melt ponds without snow cover
22:00 on station
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2 8668 7437 7.1 223 -33 57 4 98 10 16 5 600 1000 2 20 5 1 2 200 2
9 86.62 7420 73 214 14 03 4 100 10 1.7 10 500 1000 5 1 2 200 2
10 8657 7418 85 223 -1 12 4 4 99 5 1.8 10 300 2000 O 0 30 30 50 2 0 0
11 8655 7420 9.4 227 -09 04 4 98 10 1.5 15 300 1000 O 0 3 20 1 15 20 2 0 0
I3 86.55 7430 107 222 -08 4 4 95 10 16 15 800 2000 O 1 2 400 2
15 86.52 7353 128 233 -08 32 4 4 98 10 1.7 15 300 1500 I 2 300 2
16 86.50 7373 127 239 -07 22 4 4 95 5 1.7 15 150 2000 O 0 3 30 t 2 30 2 0
17 8650 73.80 126 242 -06 29 4 4
21 8648 7423 1Ll 245 -02 0 2 i
23 8648 7443 108 247 -04 1 1
2:00  only few meltponds visible, many ridges formed by ramming
9:00 POLARSTERN got stuck again, snowfall
10:00 snowfall and fog; very few snow-free green ponds, others partially visible: ice under pressure, new ridges at floe contact
11:00 strong snowfall, mainly horizontal, big snowfiakes, on station
13:00 ship on staion, fresh snow fall
15:00  snow, poor visibility
16:00  20% melt pond cover, snow and ice covered, greyish; ice under pressure
17:00 still ramming at same position
21:00 on station, fog, poor visibility
23:00 on station, it's snowing, poor visibility
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Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/SEAICE/icereport/index.html
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2 843 7435 95 252 07 64 4 0+ 90 5 2 15 500 1000 50 5 1 2 300 2
3 8642 7435 95 249 -1.1 27
12 8637 7362 79 168 -25 07 4 4 99 5 2 15 400 1000 10 3 15 0 1 2 300 2
15 86.42 7320 128 170 -06 23 4 4 99 2 20 1000 30 7 20 1 1 15 200 1
16 8643 7320 125 174 -03 0 4 4 99 5 1.7 10 1000 2000 10 5 20 I 10 10 1 3 200 2
17 8645 7283 86 177 -02 4 4 4 98 3 15 10 500 700 15 8 15 0 1 15 200 2
18 8647 7197 92 210 -0.1 5 4 3 99 5 1.8 10 500 2000 10 10 20 20 30 20 1 4 200 2 10
19 86.50 7147 53 206 -02 64 4 4 9 2 16 10 1000 2000 20 10 30 10 i 2 200 2
21 86.48 70.10 98 245 -02 55 4 3+ 98 S5 17 10 20 10 25 S5 20 5 1 3 100 2
23 86.48 6972 95 250 -02 1 1+4 98 3 18 10 15 5 25 S5 60 10 1 3 100 2
2:00 fog

3:00  still running at same position

12:00 POLARSTERN got stuck, dinty ice visible in floes (algae?), meltpond snow covered

16:00 rain, still ramming at the same floe since 15:30, new ridges at floe contacts; ponds well visible and almost snow free
17:00 rain

18:00 some heavily rubbled floes, dirty, heavy sediments inside the ice, many ponds snow free but frozen.
21:00 poor visibility, it is not possible to estimate ice floe sizes, rain

23:00 on station, poor visibility, it is difficult to estimate fioe size

, rain, sediments around formerly broken ice

Hour Port Ahead Starboard
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Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/SEAICE/icereport/index.html
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8 86.53 6927 5.7 332 -43 95 5 1.8 10 1000 3000 20 10 30 5 100 10 1 3 500 2
9 8652 6920 69 328 -45 82 4 3 80 1.8 10 500 1000 10 30 40 10 1 3300 2
11 86,57 6758 7.1 317 -52 76 4 4 95 3 15 10 300 800 15 5 i0 2 1 15 300 2
12 86.58 6688 59 330 -56 55 4 4 98 2 12 15 100 300 S5 S5 10 5 1 15 150 2
14 86.60 6620 52 320 -65 13 4 4 90 15 10 100 500 5 5 10 40 2 3150 2
15 86.62 6583 53 310 -74 18 4 4 95 15 10 1000 200 S5 2 5 1.5 2 100 2 i
16 86.68 6527 54 318 96 59 4 3 98 I 17 10 500 2000 10 10 30 O 30 20 1 3 150 2 i
17 8675 6533 64 313 93 54 4 3 95 2 15 10 400 1500 S5 15 30 50 20 1 2 100 2 2
18 8673 64.85 85 310 -94 0.8 4 3 95 2 15 10 200 1000 5 5 20 5 1 15 100 2
21 8673 6497 75 315 99 03 3 3 9% 3 15 10 200 1000 5 {0 25 2 50 10 1 2 100 2
23 86.72 6528 116 318 -10.1 1 3 9% 3 15 t0 150 1000 5 10 20 2 30 § 1 2 100 2
8:00  on station
11:00 POLARSTERN got stuck several times
16:00 despite high ice concentration we make good progress
18:00 just reached next Dredge station, preparing a broken ice field for Dredge transit
21:00 on station, new ice formation
23:00 on station
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= 3 3 & & 2 84 2062 & v &2 & = 2 &£ 22 484 33 & =2 & &2 & 2
2 8677 5802 4 117 95 32 4 344 99 5 2 10 200 1000 5 5 20 20 1 3 100 2
3 8678 5807 47 129 -84 35 4 144 98 10 17 10 500 1000 5 5 15 50 10 1 35 50 2
8 8692 5870 47 102 -84 42 4 4 00 10 18 10 1000 3000 5 10 IS 100 5 1 2 200 2 8
11 8690 5848 35 282 -79
12 8688 5848 37 8 -7.8 0
I3 86.87 5822 58 85 -78 75 4 4 100 5 18 10 1000 5000 2 1.5 3 500 2 7
14 86.88 58.10 5 8 -8 26 4 4 100 1.7 10 1000 5000 5 15 3300 2
15 86.88 5747 7.5 102 -74 07 4 4 100 2 1.9 10 1000 5000 5 i 2 500 2 3
16 8690 5740 58 98 7.1 1 4 4 100 1
17 8690 5720 7.5 104 -65 3 4 4 100 3 2 10 1000 5000 2 5 10 15 1 25 500 2
21 86.90 5625 8§ 8 -64 11 4 143 98 3 18 10 150 1000 S5 5 IS 60 10 1 3 100 2
23 86.88 5605 113 102 -6.1 02 4 3 9% 5 18 10
12:00 on station
15:00 got stuck, ice thickness estimated from broken ice around the ship
16:00  still ramming through two big floes > 2km diam. with big fresh ridge inbetween
17:00 stuck again, ramming
21:00 on station
23:00 on station, fog, poor visibility, new ice formation
Hour Port Starboard
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8 86.78 5237
i1 86.80 52.30
13 8680 51.85
i5 8677 51.13
16 86.85 50.22
17 86.85 50.05
18 86.80 49.65
19 86.83 49.62
23 86.80 49.22
300 foggy
[1:00 on station
13:00 foggy
16:00
19:00
Hour
2:00
3:00
5:00
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32

& & A B s sa N s s s Number of Engines
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lead=1, floe ice=3, ramming=4

Operation mode: chanrnet

g Total ice concentration {%]
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due to todays rain surface appears grey, and more ponds are visible than before
good visibility; ahaed photo shows brush broken for dredging
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Total ice concentration [%]
o Cthin ice <30cm [%]
Typical sea ice thickness [m]

Snow thickness fcm]

&
§ Typical floe diameter [m]
8

3 Max. floe diameter fm]

o Melt pond coverage [%]

Typical pond diameter [m}

I Maximum pond diameter {m]

Dirty ice concentration [%]

Lead width fm)

Lead floes, diameter [m]

. Typical ridge height [m]

« Max. ridge height [m]

é Typical ridge spacing [m]
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1 8682 4573 3.1 142 -114 87 4 1+4 100 10 18 15 300 1000 2 S 15 0O 30 2 100 2 4
11 8668 4297 94 138 -6 54 4 4 100 15 L& 5 500 1000 0 5 10 40 3200 2
15 86.63 4130 107 116 -54 9% 5 19 8 10 15 30 100 15 200 2 i
17 8663 4085 13 132 -52 75 4 4 98 10 L5 5 200 s 15
18 8665 4058 122 112 -5 13 4 4 100 2 19 10 1000 1000 15 10 30 O 15 15 & 3 20 2 0 0
21 8667 4042 143 104 47 48 4 4 99 10 19 10 500 2000 10 10 25 O 12520 2 0 0
23 8662 4028 13 105 -42 06 4 4 100 10 18 10

1:00  new ice formation in leads
15:00 poor visibility, snowfall, new ice forming in lead, on station
17:00 poor visibility, snowfatl, new ice forming in lead, on station

18:00 very foggy, ramming between two big floes, ponds well visible by their white snow cover in contrast to greyish bare ice surface, bigger ponds are snow free
21:00 heavy snowfall, dark

23:00 heavy snowfall, bad visibility

Hour Port Starboard

15:00
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Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/SEAICE/icereport/index.html
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E 3 S & & 2 5§ z2588 o s B ZEE =286 33 FZE R 2a 2
i 8653 4037 9.7 107 -35 0 2 4 100 15 18 10
4 8652 40.10 8.8 343 -3 4 100 2 10 1000 2000 5 10 20 2 4 200
5 8650 4062 73 99 -27 3.1 4 00 1 £5 10 1000 2000 S5 7 15 15 2 100 2
11 8645 4117 1.5 109 21 79 4 4 100 10 15 10 1000 2000 5 7 20 40 2 4 200 2
12 8643 4198 55 267 -33 45 4 98 5 2 15 500 2000 2 15 30 O
13 8643 4098 65 266 -49 02 4 9% 5 16 10
15 8642 4097 69 270 -5.6 95 2 18 15 300 2000 12 200 2
16 8642 4108 6 268 -57 100 10 15 10 300 500
17 8640 4118 64 270 -63 09 4 4 98 5 18 10 300 500
18 8642 4048 4.6 255 -59 64 4 3 98 10 1.8 15 200 1000 2 0 8 50 12100 2 t 3
19 8642 4060 43 239 -62 22 4 4 98 5 15 10 100 800 10 8 P2 10 2 2
23 8640 4073 37 272 -56 0 2 4 98 10 t.7 15 200 1000 40 5 1 3 100 2
1:00  heavy snowfall, bad visibility
4:00  poor visibility, snowfall
5:00  poor visibility, snowfall
12:00 preparing for Dredge station, most ponds covered with new snow, no more visible
13:00 on station
15:00 on station
16:00 on station
18:00 most ponds covered by new snow, thick, favourable ice condition for steaming
19:00 getting dark, melt ponds covered with snow, not possible to see them, snow drift
23:00 ponds are fresh snow covered
Hour Port Ahead Starboard
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w True Wind speed [m/s]
True Wind direction [°]

Air Temperature {°C}

Ship speed [kn}
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+ Number of Engines

QOperation mode: channel=0,
lead=1, floe ice=3, ramming=4
8 Total ice concentration {%s]
S C thin ice <30cm {%]
o Typical sca ice thickness {m]
o Snow thickacss femj
§ Typical floe diameter {m}

§ Max. floe diameter [m}
Melt pond coverage {%}
Typical pond diameter [m}
Maximum pond diameter [m]
Dirty ice concentration [ %]
Lead width {m]
Lead floes, diameter {m]
Typical ridge height {m]}

> Max. ridge height [m]

g Typical ridge spacing [m}

v Ridges: New=0,01d=1,Both=2
Rubble fields, coverage [%]

Icebergs, Number of
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2 8603 3420 73 17 -63 07 4 4 100 5 18 10 300 1000 5 5 0 20 5 1 2 100 2
4 8600 3265 S8 10 59 43 4 4 95 5 2 [0 200 1000 S5 3 10 20 05 1 2 100 2
10 8598 3198 68 30 -87 74 4 O 95 10 18 10 200 500 150 10 1 15 200 2
12 8598 3120 49 24 92 99 20 15 15 200 500 1 15 50 ©0 200 80 1 3 1600 1 1 0
13 8595 3118 46 8 95 18 2 0 99 20 15 10 500 1000 1 10 20 80 30 1 2 150 1 2 0
15 8593 3092 54 15 -105 25 4 4 95 10 L6 15 800 2000 100 I 15 300 2
16 8592 3043 5 108 -106 41 4 4 90 10 15 10 S00 1000 10 3 10 40 1 15 200 2
17 8587 2925 48 7 -105 38 3 I+4 98 5 14 5 300 500 5 2 10 10 15 25 150 2 1
18 8590 28.12 47 359 -118 46 4 3 99 5 15 10 200 2000 I 5 20 0 SO 30 15 3 150 1 2 O
19 8592 2782 52 346 -122 398 5 15 10 300 2000 3 5 10 20 3 15 25 150 2 5 0
20 8590 2725 48 355 <125 32 3 3 95 2 17 5 100 80 3 3 10 40 5 1 2 100 2

4:00 foggy

10:00 on station, quite heavily idged floes around, although station floc was so fat
12:00 on station, lead frozen over with thin ice

18:00 mixture of flat and heavily deformed floes

20:00 preparing way for Dredge in a field of loose ice floes

Hour

Starboard

4:00

12:00

13:00
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Time UTC

Latitude [°N]

Longitude [°E}
True Wind speed [m/s}

True Wind direction [°]

Air Temperature [°C]
Ship speed {kn]
Number of Engines

Operation mode: channel=0,
lead=1, floe ice=3, ramming=4

Total ice concentration %}
C thin ice <30cm [%]
Typical sea ice thickness [m]

Snow thickness {cm}

Typical floe diameter [m}

Max. floc diameter [m}]

Melt pond coverage {90)
Typical pond diameter [m]
Maximum pond diameter {m}
Dirty ice concentration {%]
L.ead width [m]

Lead fioes, diameter [m}
Typical ridge height {m}
Max. ridge height [m]
Typical ridge spacing [m]
Ridges: New=0,0ld=1,Both=2
Rubble ficlds, coverage (%]

Icebergs, Number of
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3 284 -102 2
-9.6 34 3

94 18 3

36 92 56 3

42 -89 56 3

7 85.83 2137 29 284

6 8582 2058 23 285
18 85.80 21.50 37
19 8585 2207 58

2:00  TV-Grab station

19:00

Jots of algae on ice underside

No images.
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0 8585 2228 31 15 -87 0O 2 4 99 10
2 8587 2232 45 104 -73 34 3 4 99 10 1.5 15 400 1000 50 5 i 2 200 2
4 8592 2250 59 110 -7 39 4 4 99 10 1.5 10 200 1000 50 2 100 2
5 8595 2277 58 105 -7.1 54 1+4 99 10 12 IS5 300 1000 30 i 25 100 2
7 8597 2272 68 88 -72 51 4 4 99 10 12 15 400 1000 9 50 1 4 300 1 0 i
11 8597 2253 56 69 -79 31 4 4 100 1.5 30 400 1000 40 2 4 100 2
i2 8593 2273 65 62 -88 3 4 100 5 1.8 15 300 5000 I 10 30 0 10 10 08 2 200 2 O
13 8592 2272 23 17 -86 35 3 4 100 5 1.5 10 200 2000 115 150 2
16 85.88 22.85 107 67 -9 89 3 4 100 12 15 200 2000 O 10 10 1 15 100 2
17 8590 2255 7.7 45 -103
19 8590 2263 108 41 91
23 8595 2388 139 52 -84 18 3 4 100 15 13 10
0:00  on station, it’s snowing, poor visibility
4:00  poor visibility
5:00  poor visibility, snowfall
12:00 new ice hard to distinguish due to new snow
17:00 on station
19:00 on station
23:00 approaching station, poor visibility
Hour Starboard
12:00
13:00
16:00
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Data and color images are available via
http://www.awi-bremerhaven.de/Modelling/SEAICE/icereport/index.html
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Time UTC

Latitude [°N]

Longitude {°E}

True Wind speed [m/s]

True Wind direction {°]

Air Temperature [°C}
Ship speed [kn]
Number of Engines

Operation mode: channei=0,
lead=1, floe ice=3, ramming=4

§ é é é g Total ice concentration (%]

o Cthinice <30cm [%)

S 0001 00s O T

S

ol

0T

0s

Typical sea ice thickness {m}]
Snow thickness {cm]

Typical floe diameter [m]

Max. floe diameter fm]

Melt pond coverage {9}
Typical pond diameter {m]
Maximum pond diameter [m]
Dirty ice concentration [%6]
Lead width [m}

Lead floes, diameter fm]
Typical ridge height {m]
Max. ridge height fm]
Typical ridge spacing [m]
Ridges: New=0,0ld=1,Both=2
Rubble fields, coverage {%}

Icebergs, Number of
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E g 2 2 2 5E 83 £ £ £ 8 & §FE 3 e :% EfE §F 8§ & FE &g o5 %
£ 3 S £ £ € 4§ 202 &g v & & B EELEA 3L EZEF E 2 2
I 8573 2065 127 71 -33 73 4 440 90 5 15 10 400 1000 5 5 10 50 25 1 2 100 2
4 8545 2043 14 83 -33 51 4 0+#4 90 5 15 10 200 50 5 5 10 50 20 08 15 50 2
7 8525 2023 119 73 42 54 3 0+ 90 5 15 10 200 1000 5 5 10 50 20 08 2 100 2
15 84.93 2020 102 69 -41 55 3 0+4 90 20 15 5 500 3000 30 [0 30 I 3 10 2
17 8480 2028 102 58 -43 68 3 0+3 90 15 13 5 300 32 10
i8 8478 2143 29 357 -44 69 3 0+ 90 10 16 5 300 2 10 30 0200 30 t 5 150 1 0 O
19 8468 2242 74 56 -47 01 3 0+1 98 10 15 5 500 3 10 20 i 2 200 1
23 84.62 24.67 7 38 6 54 3 0+41 98 10 14 5
1:00  new ice formation in Ieads
17:00 contrasts too low to detect ridges
18:00 leads have open water, most ponds covered with wind blown, packed snow; only few are still visible
19:00 stuck
23:00 itis dark to make estimation of floes size etc.
Hour Port Starboard
4:00
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Total ice concentration [ %]
C thin ice <30cm {%6]
Typical sea ice thickness fm]
Snow thickness [cm]

Typical floe diameter {m]
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Melt pond coverage [%]
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Dirty ice concentration [%]
Lead width fm]
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,Berichte zur Polarforschung”

Eine Titellibersicht der Hefte 1 bis 376 (1981 - 2000} erschien zuletzt im Heft 413 der nachfolgenden Reihe
,Berichte zur Polar- und Meeresforschung®. Ein Verzeichnis aller Hefte beider Reihen sowie eine
Zusammenstellung der Abstracts in englischer Sprache finden Sie im Internet unter der Adresse:
http//www.awi-bremerhaven.de/Resources/publications.htmi

Ab dem Heft-Nr. 377 erscheint die Reihe unter dem Namen:
.Berichte zur Polar- und Meeresforschung”

Heft-Nr. 377/2000 - ,,Rekrutierungsmuster ausgewshlter Wattfauna nach unterschiedlich strengen Wintern*

von Matthias Strasser

Heft-Nr. 378/2001 - ,Der Transport von Warme, Wasser und Salz in den Arktischen Ozean, von Boris Cisewski

Heft-Nr. 379/2001 ~ ,Analyse hydrographischer Schnitte mit Satellitenaltimetrie”, von Martin Losch

Heft-Nr. 380/2001 - ,Die Expeditionen ANTARKTIS Xi/1-2 des Forschungsschiffes POLARSTERN 1998/1999",
herausgegeben von Eberhard Fahrbach und Saad Ei Naggar.

Heft-Nr. 381/2001 — ,UV-Schutz- und Reparaturmechanismen bei antarktischen Diatomeen und Phaeocystis antarctica”,
von Lieselotte Riegger.

Heft-Nr. 382/2001 -, Age determination in polar Crustacea using the autofluorescent pigment lipofuscin®, by Bodil Bluhm.
Heft-Nr. 383/2001 — ,Zeitliche und raumliche Verteilung, Habitatspraferenzen und Populationsdynamik benthischer Copepoda
Harpacticoida in der Potter Cove (King George Istand, Antarktis)®, von Gritta Veit-Kéhler.

Heft-Nr. 384/2001 ~ ,Beitrage aus geophysikalischen Messungen in Dronning Maud Land, Antarktis, zur Auffindung eines
optirmalen Bohrpunkies fiir eine Eiskerntiefbohrung®, von Danie} Steinhage.

Heft-Nr. 385/2001 ~ ,Actinium-227 als Tracer flir Advektion und Mischung in der Tiefsee”, von Walter Geibert.

Heft-Nr. 386/2001 — ,Messung von optischen Eigenschaften tropospharischer Aerosole in der Arktis® von Rolf Schumacher.
Heft-Nr. 387/2001 — ,Bestimmung des Ozonabbaus in der arktischen und subarktischen Stratosphére", von Astrid Schulz.
Heft-Nr. 388/2001 ~ ,Russian-German Cooperation SYSTEM LAPTEV SEA 2000: The Expedition LENA 2000",

edited by Volker Rachold and Mikhail N. Grigoriev.

Heft-Nr. 389/2001 — ,The Expeditions ARKTIS XVI/1 and ARKTIS XVI/2 of the Research Vessel ‘Polarstern’ in 2000,

edited by Gunther Krause and Ursula Schauer.

Heft-Nr. 390/2001 — ,Late Quaternary climate variations recorded in North Atlantic deep-sea ostracodes, by Claudia Didié.
Heft-Nr. 391/2001 — ,The polar and subpolar North Atlantic during the last five glacial-interglacial cycles”, by Jan. P. Helmke.
Heft-Nr. 392/2000 - ,Geochemische Untersuchungen an hydrothermal beeinfluBten Sedimenten der Bransfield StraBe
(Antarktis)*, von Anke Dahimann.

Heft-Nr. 393/2001 -, The German-Russian Project on Siberian River Run-off (SIRRO): Scientific Cruise Report of the Kara-
Sea Expedition ‘SIRRO 2000 of RV ‘Boris Petrov' and first results”, edited by Ruediger Stein and Oleg Stepanets.

Heft-Nr. 394/2001 — ,Untersuchung der Photooxidantien Wasserstoffperoxid, Methythydroperoxid und Formaldehyd in der
Troposphére der Antarktis”, von Katja Riedel.

Heft-Nr. 395/2001 - ,Role of benthic cnidarians in the energy transfer processes in the Southern Ocean marine ecosystem
(Antarctica), by Covadonga Orejas Saco del Valle.

Heft-Nr. 396/2001 — ,Biogeochemistry of Dissolved Carbohydrates in the Arctic*, by Ralph Engbrodt.

Heft-Nr. 397/2001 - ,Seasonality of marine algae and grazers of an Antarctic rocky intertidal, with emphasis on the role of the
limpet Nacifla concinna Strebel (Gastropoda: Patellidae)”, by Dohong Kim.

Heft-Nr. 398/2001 — ,Polare Stratosphédrenwolken und mesoskalige Dynamik am Polarwirbelrand®, von Marion Mdller.
Heft-Nr. 399/2001 — ,North Atlantic Deep Water and Antarctic Bottorn Water: Their Interaction and Influence on Modes of the
Globalf Ocean Circulation®, by Holger Brix.

Heft-Nr. 400/2001 -, The Expeditions ANTARKTIS XVIII/1-2 of the Research Vessel ‘Polarstern’ in 2000

edited by Victor Smetacek, Ulrich Bathmann, Saad E! Naggar.

Heft-Nr. 401/2001 — , Variabilitat von CH,O (Formaldehyd) - untersucht mit Hilfe der solaren Absorptionsspektroskopie

und Modellen” von Torsten Albrecht.

Heft-Nr. 402/2001 — ,The Expedition ANTARKTIS XVII/3 (EASIZ [ll) of RV ‘Polarstern’ in 2000, edited by Wolf E. Arntz

and Thomas Brey.

Heft-Nr. 403/2001 — ,Mikrohabitatanspriiche benthischer Foraminiferen in Sedimenten des Siidatlantiks®,

von Stefanie Schumacher.

Heft-Nr. 404/2002 ~ ,Die Expedition ANTARKTIS XVII/2 des Forschungsschiffes ‘Polarstern’ 2000,

herausgegeben von Jorn Thiede und Hans Oerter.

Heft-Nr. 405/2002 — ,Feeding Ecology of the Arctic ice-Amphipod Gammarus wilkitzkii. Physiological, Morphological and
Ecological Studies®, by Carolin E. Arndt.

Heft-Nr. 406/2002 — Radiolarienfauna im Ochotskischen Meer - eine aktuopaldontologische Charaklerisierung der Biozénose
und Taphozénose", von Anja Nimmergut.

Heft-Nr. 407/2002 — ,The Expedition ANTARKTIS XVIli/5b of the Research Vessel ‘Polarstern’ in 2001,

edited by Ulrich Bathmann.

Heft-Nr. 408/2002 —  Siediungsmuster und Wechselbeziehungen von Seepocken (Cirripedia) auf Muschelbénken

(Mytilus edufis L.} im Wattenmeer“, von Christian Buschbaum.



