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Challenges and chances in observing aerosol-cloud interaction in the Arctic with a ship-borne remote sensing supersite.
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THE ARCTIC CLOUD PUZZLE

Using ACLOUD/PASCAL Multiplatform Observations to

Unravel the Role of Clouds and Aerosol Particles in Arctic
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D Instrumentation durmg Polarstern cruise PS106
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Challenges with a ship-borne remote sensing supersite:
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Chances in observing aerosol-cloud interaction in the Arctic
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Remote sensing at the ice flow

...on 8 June 2017
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Chances with a remote sensing supersite in the Arctic:
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Challenges with a remote sensing supersite in the Arctic:
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Challenges with a remote sensing supersite in the Arctic:
Low level clouds

Cloud radar: lowest detection range 155 m

- Clear sky
""""""""" | Cloud base frequently below 100m
» Consider lowest detection limit
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for cloud statistics
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Chances with a remote sensing supersite in the Arctic:
Cloud statistics during PS106

o )
c .
o 80 I Single Fog
§ 60 [ ISingle Liquid
° — . ENISingle Ice
S = 40/M I Single Mixed—Phase
?)’ >ollE i "I B Multi-Layer
c I ' n [ | - [ ICloud free
o = [N I I I i m n
e O II- o 1 I I | LI | e I |||
(I Né)rth Sea Ice |CEIStAiGRMIMINNNIccSVaEIBN Ice transit N.Cb
~ ~ ~ ~ ~

o Q ~ o O ~ N &

N N N N\ NS N N

& & & & & & &8
Wendisch, 2018, BAMS (edited) Date

Radiative transfer Aerosol-cloud ’ Model S —
TR

Hannes Griesche, 21 May 2019, ISTP,
Challenges and chances in observing aerosol-cloud interaction in the Arctic with a ship-borne remote sensing supersite.



Chances with a remote sensing s
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Chances with a remote sensing supersite in the Arctic:

Clouds with ice: Detection of ice clouds

High lidar depolarization
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Chances with a remote sensing supersite in the Arctic:
Detection of ice clouds

Clouds without ice:
Low lidar depolarization

800 Volume depolarization on 20170609
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Chances with a remote sensing supersite in the Arctic:
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Chances with a remote sensing supersite in the Arctic:
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Influence of cloud surface coupling on ice production
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Influence of cloud surface coupling on ice production
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 » 8 weeks of continuous remote sensing observations in the Arctic summer
* Cloudnet products available
» Data on Pangaea: https://doi.pangaea.de/10.1594/PANGAEA.899458

* Clouds at very low altitude missed by certain remote sensing instruments
» Consider lowest detection limit

* Surface effects found on heterogeneous ice formation in clouds at a temperature
down to -10°C

Thank you for you attention!
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Remote sensing contribution to... cloud statistics during PS106
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Influence of surface coupling on ice production

Dataset separated NI, @ Gohate OO
e Coupled clouds

* Uncoupled clouds _ewo
Classified £
e Clouds with ice 2000 | J \ "\.‘
. . . i ||H
Clouds withoutice | Ly .4 . | 'Fll'w' 1 Ju .L ml

‘N N W - T Tnee I (0 e mly ([ Wl
20170603 20170610

20170617 20170624 20170701 20170708 20170715
00:00 00:00 00:00 00:00 00:00 00:00 00:00

Date
Coupled clouds: no temperature inversion ~ Uncoupled clouds: temperature inversion
between cloud and surface

between cloud and surface

TROPOS*

I

Hannes Griesche, 21 May 2019, ISTP, Aerosol-cloud SRS
Challenges and chances in observing aerosol-cloud interaction in the Arctic with a ship-borne remote sensing supersite. 22




