AFLUX Flight #15 – 11 April 2019
Mission PI: Christof Lüpkes
Objectives:
The main goal of this flight was to obtain vertical profiles of fluxes and cloud particles in the
vicinity of a moving cloud edge. Fluxes should be measured over sea ice in a cloud free and
overcast part of the flight.
Crew:

PI
Basis Data Acq.
SMART/Eagle Hawk
Cloud Probes
MiRAC
AMALi

Polar 5
Christof Lüpkes
Cristina Sans Coll
Johannes Stapf
Yvonne Boose
Pavel Krobot
Pavel Krobot

Flight times:

Take-off
Touch-down

Polar 5
10:25 GMT
15:52 GMT

Overview:
During off-ice flow conditions two patterns were flown over sea ice north and northwest of
Svalbard. The first part was cloud free with thick sea ice and overfrozen leads. The second
part was under a moving cloud layer with a distinct edge. Leads were partly open in this region.
Weather:
Again, a cold-air outbreak had developed with near-surface wind from Northeast. The
measured near-surface wind was close to the situation predicted by GFS (Wednesday, 10 April
12 UTC for 11 April, 12 UTC (see figure). ECMWF had predicted a thin layer of low clouds in
the measurement region, however, this prediction failed and the satellite image with the shown
track represents well what we found during the flight, namely a moving layer of low clouds in
the western part and no clouds in the eastern part of the
track.

Near-surface wind vectors (GFS).

Satellite image 11/04 8:13 UTC
The above image shows the cloud distribution as found also during the flight. Neither ECMWF
nor GFS predicted the cloud free region north of Svalbard.
Flight track and observed clouds

The above Figure (left) shows the flight pattern with observed wind vectors. The right Figure
(Terra MODIS 12:00 UTC) shows the flight section over sea ice with a cloud free part in the
East and below the layer of low clouds in the West. The first staircase was flown at the eastern
end with low surface temperatures (dark blue), the second one at the western end with high
surface temperatures (orange). The cloud edge moved during the flight to the west, so that at
the end of the western staircase its eastern end was already in sunny conditions.

Sea ice conditions

Sea ice appeared to be thicker than during the beginning of the campaign. In the western
part no open leads were found, but leads were covered with white nilas. Many ridges were
visible. The conditions were comparable with inner Arctic conditions.

Typical sea ice conditions with ridges during the flight (top). Approaching the cloud edge
(bottom). The leads were covered with nilas (also those seen in the picture below).

Detailed Flight Logs:
At the position of the first staircase, the boundary layer was stably stratified with a first inversion
at 1000 ft, a more mixed layer above it and with a second inversion at about 2500 ft.

Turbulence was so weak that it was almost not felt in the aircraft during the western 2/3 of the
legs at staircase position 1, while at the eastern end some turbulence existed over a refrozen
lead in all leg heights.
While crossing the cloud edge in low level towards South West, turbulence increased
immediately. It could be felt during the whole western staircase.
Flight altitudes during staircases:
Eastern staircase: 200 ft, 300 ft, 500 ft, 800 ft
Northern staircase: 200ft , 500 ft, 800 ft, 1200 ft, 4300 ft, 1600 ft, 1700 ft.
Cloud base was 700 ft, cloud top was at 1300 ft.
On the way towards south we flew first a temp and then at 10.000 ft while releasing 3 drop
sondes. At the southernmost position we went down to 200 ft. In the section towards west
cloud cover disappeared completely.
Drop sondes
Five drop sondes were thrown, the first one near the northern coast of Svalbard after the
polynya was crossed. The other ones were thrown in a North-South line west of Svalbard
(see above). The last (most southern) one did not work but was replaced by an aircraft temp.
Instrument Status:
Polar 5
Basis data acquisition
Nose Boom
MiRAC
AMALi
SMART
Eagle/Hawk
Cloud Particale Probes

Quicklooks
Amali

Noseboom:

Measurements documenting transition from cloud free to cloud covered northern flight
section (200 ft leg) and radiation profile during staircase.
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