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CLOUD CLASSIFICATION
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SEA ICE — CLOUDS INTERACTION

IN THE ARCT_,__,.,,V, have an effect on Arctic clouds by

changing their macro-, micro-physical
and radiative properties.

AT = 20~40K

(University of Hamburg, Germany)
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SEA ICE — CLOUDS INTERACTION

IN THE ARCTIC
« Water vapor transport (WVT) as

mechanism to entangle sea ice
leads with observed clouds,
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SEA ICE — CLOUDS INTERACTION

IN THE ARCTIC
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SEA ICE — CLOUDS INTERACTION
IN THE ARCTIC
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Water vapor transport (WVT) as
mechanism to entangle sea ice
leads with observed clouds,

Wind direction from max. V,WVT
within the boundary layer,

Clouds coupled to WVT (interaction
with WVT / leads),

Clouds to WVT
(no interaction with WVT / leads),

Only upwind leads are relevant,
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CLOUD PROPERTIES AND SEA ICE
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CLOUD PROPERTIES AND SEA ICE
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CLOUD PROPERTIES AND SEA ICE Time UTC [

00 02 04 06 08 10 1 4 16 18 20 2 00
LFO.17+ 0.11 on 18-Nov 04:00 LFO0.14 + 0.10 on 18-Nov 14:00 0.8 é K3 ‘\3, WQ' rS ‘¢ \’b‘ S (I ,,}é @ ;‘;\ 4}04,‘ FOR S
vk i e NN NS
———y !
s 0.6 - ~— 0o
0.4 0.4 '§ L o5
‘ = 0.4
03 80N 03 o °
86°001\ g . g F 90
3
0.2 0.2 r 85
0.1 0.1 80
85°30\ Sson
0.0 0.0
ek BE GerE | 126 T4E T q1aE 120E “oeE
LF0.10+ 0.07 on 18-Nov 17:00 LF0.02 + 0.01 on 18-Nov 22:00
0.4
86°00N 03 86°00N / 03 T 400 —|ce
/ —— Liquid
2300 1 coupled
02 02 g I decoupled
o 200
0.1 0.1 =
85°30'\ 85930\ 8 100
©
0.0 0w > o0 1

T ————— — Bt W S 3 00 02 04 06 08 10 12 14 16 18 20 22 00
118°E 122°E T4°E 118°E 122°E 126°E UTC Time [hour] from 2019-11-18
UNIVERSITAT

LEIPZIG Leipziger Institut fir Meteorologie 13

—
126°E

SIC [%]



Long-term statistical analasis wintertime mixed-phase clouds properties at NSA | AGU 2023

STATISTICS FOR MOSAIC EXPEDITION
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Western Arctic

ARM SITE (NSA) UTQIAGVIK

72° 72°

Similar remote sensing capabilities as the
RV Polarstern during MOSAIC N

Long-term wintertime observations period
from 2012 to 2022 for the months Nov-Apr.
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STATISTICS FOR UTQIAGVIK (NSA) 2012 - 2022

LWP & IWV versus SIC@3.12 km

Only Cloud top < 3 km
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ICE WP TIME SERIES FOR UTQIAGVIK 2012 - 2022 o Coupled

Wintertime from Nov. to Apr.

A (de) IWP
-0.7 g m~2/yr @Cles [-1.9 0.6]
40 - - @ (co) IWP

-0.1 g m~2/yr @Cles [-0.8 0.6]

|| i

[a
D A
. . é
% A ) o A > o o o
> \> > e > ™ \ G G
10\’1 1‘3\’% ¢°\’u ”P\’% '79\’6 10\’1 10\’% 10\’9 720 ’)91}
Wintertime

UNIVERSITAT _ e .
LEIPZIG Leipziger Institut fir Meteorologie

17



Long-term statistical analasis wintertime mixed-phase clouds properties at NSA | AGU 2023

LIQUID WP TIME SERIES FOR UTQIAGVIK 2012 - 2022 o Coupled
Wintertime from Nov. to Apr.
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LIQUID WP TIME SERIES FOR UTQIAGVIK 2012 - 2022

Wintertime from Nov. to Apr.

Is the yearly variability
influenced by sea ice?
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o Coupled
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LIQUID WP TIME SERIES FOR UTQIAGVIK 2012 - 2022

Wintertime from Nov. to Apr.

Is the yearly variability
influenced by sea ice?
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LIQUID WP TIME SERIES FOR UTQIAGVIK 2012 - 2022

Wintertime from Nov. to Apr. 200 A W INT o seiel

@ (co) LWP
-0.5 g m~?/yr @Cles [-3.5 2.6]

150 |

LWP [g m~2]
=
o
<]

Is the yearly variability

influenced by sea ice? 50 |
-158° -157° -156° -155° %
72° 720 1 100
90 0 1
80 100
s T® T
- . . I K. T
60 L [ i
] Al A
50 _ 75 1 !
§
30 =
20 Z 50
71° 710 10 =
0 O
-158 -157 -156 -155 w 25 |
0 L T T T T .5 T T T T T
1&‘0 10\3,.\"& ’L&u\\(’ ’Lo\f;\"e’ '19\’6\0 ’LQ\;\\‘S’ ’LQ\,%\\Q 10\9\1“ l&q\'ﬂ .L«,\'ﬂ —
UNIVERSITAT - . . Wintertime 21

LEIPZIG Leipziger Institut fir Meteorologie



pablo.saavedra@uni-leipzig.de O

UNIVERSITAT

LEIPZIG
CONCLUSIONS

 MOSAIC findings confirmed at Utgiagvik site for 2012 to 2022:
 enhancement of LWP with sea ice openings,
e |WP no relationship with sea ice openings,
* |lower base height, deeper cloud layer, warmer cloud top temperature,

e wider variability for mixed-phase cloud properties during years with anomalous
low sea ice during winter,

e 10 years obs. do not show significant trend in cloud properties.
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LIQUID WP TIME SERIES FOR UTQIAGVIK 2012 - 2022
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THERMODYNAMIC TIME SERIES FOR UTQIAGVIK 2012 - 2022
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