HALG(ACY ¢ 2022/04/ 10 ¢ Polar6researchflight RA.3

Objectives:

During RE3 with Polar 6 we focused on low level cloud and aerosolsitu measurements over the
sea iceand over the open oceanby performing stair case patterns. Vertical structure tfie
boundary layer was sampled as a function of the distance to the sea ice edige main track was
collocated withPolar 5 Cloud situation was partly influenced bine convection.

Mission PIP6: Polar6 Crew
MissionPI Manuel Moser
Manuel Moser (manuel.moser@dir.de) Basis Data Acq. Dennis Ludwig
CVI Stephan Mertes
ALABAMA/Trace gas| Philipp Joppe
Microphysics Johanna Mayer
HERAAerosol Jonas Schéafer
Flight times: Polar6
Take off 09:09UTC
Touch down 14:07UTC
over sea ice over ocean
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Weather situation

Weather situation 20224-10 (by Janosch Michaelis):

As in the days before, the largeale weather pattern was characterized by a high pressyséem

over the central Arctic Ocean and a low pressure system over Northern Scandinavia. This caused
easterly to northeasterly winds over Svalbard and in the Fram Strait region west of the island. In the
measurement area, lovevel clouds are visible fno the satellite picture over both open water and

sea ice. In the afternoon, highével clouds approached from the south. These were connected with

a frontal system of the abovmentioned low pressure system, and the upgpevel flow from the South
forcedthese clouds to move over Fram Strait towards the Arctic Ocean.

Left: Total cIoud cover from ECMWF for 2@21210 12 UTC (forecast from 209@09 OOUTC) with
highlevel (blue), midevel (green), and loMevel clouds (red), as well as the sea levespuee (yellow
isolines). Right: Extract from Google Earth with a satellite picture (Terra MODIS, Corrected Reflectance
[Bands 72-1], from https://wvs.earthdata.nasa.goy/for Sunday around noon and witlhe flight

tracks of Polar 5 (red) and Polar 6 (yellow). White clouds denotdelog clouds, whereas blueish
colours refer to more uppelevel clouds.

Cloud situation observed during the fligieported from Polar 8)

During the racetrack pattern ovéne sea ice only very thin clouds were obserirebw altitude Cloud
particleswere measured between 20Q 600ft. More cloud particles were observed in the northern
part of the racetrack. On the way tihe racetrack pattern over the oceastratiform mixed-phase
clouds were found, getting thicker the less the ocean is covered with seAtitee position of the
second racetrack pattern two different clowructureswere touching.The northwestern part was
dominated bystratiform mixedphase clouds, theouth-eastern partby a line convection resulting
from aconvergencdine. Our racetrack pattern was parallel to this overlap cloud region.



https://wvs.earthdata.nasa.gov/

Overview,

This sciencdlight with Polar 6 was focusing on-#itu measurements of aerosols and cloud
particle measurements. BIn goal was to sample thiew-levelcloud structure over the sea

ice and the open ocean. In the transition zone from the open ocean to the sea icecire f

was on vertical profiles of the boundary layer

The research flight has been performed as plannethrting with collocated cloud
measurements with Polar 5 above our flight track. Over the sea ice we have performed a
racetrack pattern with two legsside the boundary layer (200ft and 400ft), one leg at the
temperature inversion (600ft) and two legs above the boundary ldght (800ft and
1600ft). Highest leg has been flown twice for the noseboom calibration. On our way to the
racetrack pattern ovethe ocean, severaawteeth were flown. Over the ocean fligkegs
inside precipitation, clouds and above clouds weerformed at altitudes 200ft, 1000ft,
2000ft, 3000ftand 4000ft. On our way backace gas measurements at FL1&#020,FL100

and FI80 wereconducted.

Instrument Status:

Polar6

Basis data acquisition
Nose Boom

CVI

ALABAMA

Trace gas

Aerosol

HERA
Polarnephelometer
2D-S

CCP

PIP

BCPD

Table S5.1: Instrument status as reported after the flight for all instruments on ®olar

CommentsThelNS did not work during this research flight.




DetailedFlight LoggTime in UTC)
Note: Takeoff shortly before Polar 5 to be collocated between AWAV2

LYR; W1:
- 09:09:44UTCTakeOff
- 09:34UTCBrokenlow-levelclouds below us, some thin cirrus on top

- 09:37UTC: Tese clouds are only observed on the left side of our track, on the riglaivwevel
clouds

- 09:48UTCHaze layer justlightlyhigher than us, seen in distance

- 09:50UTCDescending to be @40006W1

W1 ¢ W2: herePolar 5 flying above Polar 6
- 09:59UTC:@W1lcloudsjust belowus
- 10:01UTC:Now @3200ftin cloud top:clouds are very thin



10:03UTCThicknessof cloud,approx.100-200ft

10:09UTC: ©uds still very thin

10:15UTCHom P5:cloudbottom at 500t cloudtop at 1000m
10:20UTCOverflying@weé: cloud baseat 3000ft cloud top at 4600ft
10:23UTCdoudsdisappearat 3000ft, nowmwe go down to lower cloud layer
10:28UTCToo much icingye leave the cloud

10:39UTCOver the sea ice noythick cloudsdisappearnowwe can go agaimto the thin
clouds
10:40UTCMery thin cloud @1700



- 10:49UTCNow at 200ft

Racetrack over the sea ic@V2, W3, W4, W5)

- 10:52UTCSart with 200ft leg

- 11:04UTCLegat 400ft

- 11:08UTCNow at 600ft, clouds are only in threorthern part of the racetrack pattermwe are
rightin the inversion height

- 11:22UTCNearly finished with leg at 800ft

- 11:25UTCA scond inversion islzserved @400m

- 11:42UTCHEnd of racetrack pattern hoseboom calibratiofeg at 1600ft
W5 ¢ W6: Sawtooth pattern

- 11:43UTCSart sawtoothpattern

- 11:51UTCQoud covergetsthickerandclose to the surface

- 11:59UTCTextbook mixed phase clouds



12:02UTC<Cloudbottom: 800ft; cloudtop: 230Gt

12:03UTCdouds are getting thicker

12:07UTCCloud situationeported fromPolar 5 at position of Wé&loudtop 720m bottom
580m

12:10UTCdoud top @4600t

12:12UTCSop sawtooth, too much ice

12:14UTCWe found a cloud hole now wego down to 200ftCloud top estimated to 4000ft

Recetrack over the ocean(Wé, W7, W8, W9)

12:20UTCLeg @200ft, we are now flying parallel taline convergenceClouds from dine
convectionwith heavy precipitation on our left side (soudtast direction) No cloud base can be
estimated du to the precipitation.



12:24UTCNow doing a legat 1000ft flying inside this cloud fronin precipitation
12:27UTCQuite bumpy

12:37UTCNow leg@2000ft

12:48UTCNow leg@3000ft
12:50UTCReachedW9; Wenow go to 4000ft
12:52UTCNow at 4000ft- just in the outflows of the clouds (inside cloud)



- 12:55UTCSop the leg at 4000ft too much iing

- 13:02UTCleg above cloud6700ft

- 13:06UTC:HRnished with racetrack over the ocegmwe now head backo LYR
WIOCLYR:

- 13:07UTCdimb to 140 000ft

- Xx:xxxUTCDid more 5min legs@F1120, FL100, FL80

- 13:38UTCHead back to LYR




Quicklooks

HERA



