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measurements of the downwelling solar and thermal broadband irradiances. In
addition, a Kipp&Zonen Net Radiometer CNR-1 with up and down looking
pyranometer and pyrgeometer operated by IORAS was used on this cruise. As
already started on the 5th MORE cruise onboard Academician loffe in autumn
2006 sky images had been obtained from a total sky imager manufactured at
IFM-GEOMAR every 15 seconds. This enables a detailed analysis of the role of
cloud cover and cloud type on the radiation budget at the sea surface.

For the first time a multi-channel microwave radiometer (HATPRO, Radiometer
Physics) for continuous observations of atmospheric temperature and humidity
profiles as well as liquid water and precipitable water path has been operated
on the open ocean (see Fig. 4.1).

Fig. 4.1: Filling of liquid nitrogen
for calibration of the HATPRO
microwace radiometer after
departure from Cape Town

Three resp. seven independent information on the humidity and temperature
profiles up to 10 km height are measured with a temporal resolution of one
second. Under calm sea conditions boundary layer scans can be performed to
increase the vertical resolution substantially within the lower 1,000 m height.
Together with ceilometer measurements of cloud bottom height, sun
photometer measurements of aerosol optical thickness the data from the
microwave radiometer provide a unique set of information to interpret the
amount of downwelling solar and thermal radiation at the sea surface.
Unfortunately, problems with the data acquisition software had disabled
HATPRO measurements until 19 April, 2007, leading to a 7 day gap of data in
the Southern Atlantic.

In addition to the continuous profiling by means of the HATPRO microwave
radiometer, additional radiosondes were launched whenever Polarstern was in
the field of view of the IASI instrument. Due to calibration problems all MetOp
instruments have been shut down by EUMETSAT on 20 April. On 27 April IASI
started working again; the extra soundings are continued.
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Preliminary results

Figure 5.2 shows a time series of liquid water path and temperature and
humidity profiles from 20 April, 2007 (near the equator). The sky was mostly
cloudy with occasional shallow cumulus clouds below altocumulus and cirrus
clouds. Because of retrieval errors, the microwave radiometer shows positive
LWP of about 50 gm® even for clear sky conditions. These errors were
expected as the current retrieval was designed for mid-latitude atmospheres
over land. With the help of the auxiliary data (cloud camera, ceilometer) it will be
possible to correct for such biases in the ongoing analysis.

The early afternoon was dominated by cirrus clouds which show no signal in the
microwave radiometer but reduce the downwelling solar radiation. This
emphasizes the importance of continuous sky observations for the interpretation
of cloud-radiation measurements.

Interestingly, the time series of the relative humidity profiles shows small scale
horizontal variabilities both in the vicinity of clouds (LWP > 100 g m*®) and under
clear sky conditions. The latter may have a significant effect on satellite based
humidity retrievals.
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Fig. 4.2: Time series of relative humidity (middle plot) and temperature profiles (lower plot), as well as
vertically integrated cloud liquid water (upper plot)
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Figures 4.4 and 4.4 show the LWP and SW-radiation time series for all days
with functioning microwave radiometer. The sinosuidal diurnal cycle of the SW
radiation for clear sky conditions is modulated by shadowing from clouds
passing the solar disk and by excess diffuse scattering by clouds outside the
solar disk (broken cloud effect). As soon as a liquid water cloud passes
Polarstern the microwave radiometer shows a clear LWP signal on top of the
clear sky noise mentioned above. Dips respectively peaks in the SW-radiation
and LWP time series mostly do not coincide simply because the overhead
clouds observed by the microwave radiometer are not the same as the clouds
that are blocking the sun. Visual inspections of the full sky imager reveals that
the clear peaks in the LWP time series result from moderately large cumulus
clouds (Cu mediocris). Within the subtropics the sky was mostly clear with
occasional shallow cumulus clouds (Cu humilis) which show almost no signal in
the microwave radiometer but strongly effect the solar irradiation.
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Fig. 4.3: Daily time series of downwelling broadband solar radiation (red) and liquid water path
(blue) for April 19 - 23 (left column) and April 24 - 28 (right column)
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Fig. 4.4: Daily time series of downwelling broadband solar radiation (red) and liquid water path
(blue) for April 29 - May 1 (left column) and May 2 - 3 (right column)

Figure 4.5 shows the time series of optical thickness at wave lengths of 340 nm,
675 nm and 870 nm measured with the Microtops sun-photometer along the
entire cruise. Thanks to the full sky images the strong spikes in the diagram can
be explained by the occurrence of haze or cirrus clouds. The real aerosol
optical thickness is seen in the slowly varying background signal. From 22 April
to 28 April Polarstern was passing through extended Sahara dust aerosol
clouds. This was nicely observed in the Meteosat SEVIRI data and is also
visible in the optical thickness data. The Sahara dust event can be regarded as
a stroke of luck because the ship based observations allow for a quantification
of the satellite based dust retrievals.
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Aerosol optical depth data RV Polarstern cruise
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Fig. 4.5: Time series of optical thickness along the entire cruise derived from the Microtops sun-

photometer at wavelengths of 340 nm, 675 nm and 870 nm
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5. ADCP MEASUREMENTS

Peter Brandt
IFM-GEOMAR

During ANT-XXIII/10 current velocity measurements were carried out using the
shipboard 150 kHz Ocean Surveyor ADCP. Data were acquired from 13 April to
25 April 2007. The equatorial current system was crossed at about 15°W.

The velocity data obtained after processing are of good quality. Depth range is
200 to 250 m for the whole cruise. Thanks to frequent purposeful deviations
from a straight cruise track, the transducer misalignment - which is an essential
factor in data processing - could be determined quite well. Those purposeful
deviations prove most suitable if the time intervals between course changes are
10 minutes at least and course changes are 10 degrees at least. Heading data
were available from the Laser-navigation-platform. This heading resulted in
slightly lower data quality compared to previous cruise when the heading from
the ASHTECH array were used. The obtained uncertainty in the calculated
transducer misalignment was 0.5 degrees compared to 0.3 degrees if the
heading from the ASHTECH array were used.
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Fig. 5.1: Zonal current velocity along a meridional section at 15 to 20 degrees W. Most
prominent the equatorial current system with the Equatorial Undercurrent (EUC) at 50 m depth
at the equator (up to 1 m/s) and the South Equatorial Undercurrent (SEUC) at 100 to 200 m
depth at 5S (up to 0.4 m/s). Further north there are several eastward and westward current
bands mainly associated with the enhanced eddy field in the region.
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A.1. PARTICIPATING INSTITUTIONS

Adresse /Address

AWI

DWD

IFM-GEOMAR

IORAS

LGGE

University Heidelberg

IUB
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Alfred-Wegener-Institut fur Polar- und
Meeresforschung

in der Helmholtz-Gemeinschaft
Postfach 12 01 61

27515 Bremerhaven / Germany

Deutscher Wetterdienst
Seewetterdienst
Bernhard-Nocht Str. 76
20359 Hamburg / Germany

Leibniz-Institut fuir
Meereswissenschaften IFM-GEOMAR
Dusternbrooker Weg 20

24105 Kiel

Germany

P.Shirshov Institute of Oceanology
Academy of Sciences

Krasikova 23

Moscow, 117218

Russian Federation

Laboratoire de Glaciologie et
Géophysique de I'Environnement
(UMR 5183)

54, rue Moliere

38402 - Saint Martin d'Héres cedex
France

Institut fir Umweltphysik
Universitat Heidelberg

Im Neuenheimer Feld 229
69120 Heidelberg
Germany

International University Bremen GmbH
Postfach 750561

D-28725 Bremen

Germany



A.2 CRUISE PARTICIPANTS

Name Vorname/ Institut/ Institute Beruf / Profession
First Name

Buldt Klaus DWD Technician

Haerendel Gerhard IUB Scientist

Kalisch John IFM-GEOMAR Meteorologist

Knuth Edmond DWD Meteorologist

Macke Andreas IFM-GEOMAR Meteorologist

Morin Samuel LGGE Student

Sinitsyin Alex IORAS Technician

Wassmann Andreas IFM-GEOMAR Student,
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A.3 SHIP'S CREW

Name Rank
Schwarze, Stefan Master
Spielke, Steffen 1.0ffc.
Farysch, Bernd Ch.Eng.
Fallei, Holger 2. Offc.
Peine, Lutz 2.0ffc.
Niehusen, Frank 3.0ffc.
Geisler, Stephanie Doctor
Hecht, Andreas R.Offc.
Minzlaff, Hans-Ulrich 1.Eng.
Westphal, Henning 3.Eng.
Sumnicht, Stefan 3.Eng.
Scholz, Manfred ElecEng.
Nasis, llias ELO
Verhoeven, Roger ELO
Muhle, Helmut ELO
Himmel, Frank ELO
Loidl, Reiner Boatsw.
Reise, Lutz Carpenter
Vehlow, Ringo A.B.
Lamm, Gerd A.B.
Winkler, Michael A.B.
Guse, Hartmut A.B.
Hagemann, Manfred A.B.
Schmit, Uwe A.B.
Bécker, Andreas A.B.
Wende, Uwe A.B.
PreuBner, Jérg Storek.
Ipsen, Michael Mot-man
Kusch, Thomas Mot-man
Voy, Bernd Mot-man
Elsner, Klaus Mot-man
Hartmann, Ernst-Uwe Mot-man
Grafe, Jens Mot-man
Mliller-Homburg, Ralf-Dieter Cook
Silinski, Frank Cooksmate
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Name

Vélske, Thomas
Jurgens, Monika
Wdckener, Martina
Czyborra, Bérbel
Silinski, Carmen
Gaude, Hans-Jurgen
Méller, Wolfgang
Huang, Wu-Mei

Yu, Kwok Yuen
Felsenstein, Thomas

Rank

Cooksmate
1.Stwdess
Stwdss/Kr
2.Stwdess
2.Steward
2.Steward
2.Stwdess
2.Steward
Laundrym.
Apprent.
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A.4 STATION LIST PS 69

Station Date/Time Position Position Gear
Latitude Longitude

PS69/10-track |2007-04-12T00:00 -33.80000] 18.40000
PS69/27455 2007-04-13T11:12 -30.01000] 14.19000|Radiosonde
PS69/27456 2007-04-14T10:49 -25.86000; 10.03000|Radiosonde
PS69/27457  |2007-04-15T11:10 -21.26000 6.23000|Radiosonde
PS69/27458 2007-04-16T10:59 -16.87000 2.56000|Radiosonde
PS69/27459 2007-04-17T10:58 -1.258000;  -0.90000/Radiosonde
PS69/27460 2007-04-18T09:17 -8.59000 -4.06000|Radiosonde
PS69/27461 2007-04-18T11:20 -8.25000]  -4.33000|Radiosonde
PS69/27462 2007-04-19T10:49 -4.08000] -7.63000/Radiosonde
PS69/27463 2007-04-19T21:27 -2.32000  -9.17000|Radiosonde
PS69/27464  |2007-04-20T10:56 -0.07000] -11.13000|Radiosonde
PS69/27465 2007-04-21T09:31 3.76000] -14.47000/Radiosonde
PS69/27466 2007-04-21T16:53 4.88000] -15.45000/Radiosonde
PS69/27467  |2007-04-22T10:47 7.58000] -17.81000|Radiosonde
PS69/27468 2007-04-22T22:15 9.40000{ -19.41000|Radiosonde
PS69/27469 2007-04-23T10:47 11.74000] -20.15000/Radiosonde
PS69/27470 2007-04-24T10:48 16.46000] -20.50000/Radiosonde
PS69/27471 2007-04-25T10:44 21.33000] -20.68000Radiosonde
PS69/27472 2007-04-26T10:59 25.32000] -18.39000/Radiosonde
PS69/27473 2007-04-28T10:29 31.06000] -14.13000|Radiosonde
PS69/27474  |2007-04-28T21:50 33.38000] -13.49000|Radiosonde
PS69/27475 2007-04-29T10:10 35.86.000] -12.79000Radiosonde
PS69/27476 2007-04-29T21:29 38.12000] -12.14000|Radiosonde
PS69/27477  |2007-04-30T10:54 40.84000] -11.32000|Radiosonde
PS69/27478 2007-05-01T14:11 45.98000/ -8.89000|Radiosonde
PS69/27479 2007-05-01T20:54 47.14000]  -7.55000|Radiosonde
PS69/27480 2007-05-03T11:09 51.42000 2.10000|Radiosonde
PS69/27481 2007-05-03T20:08 52.75000 4.14000|Radiosonde
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