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Well-mixed BL

A

UNIVERSITY OF LEEDS

Cloud-mixed layer (CML)

Surface mixed layer (SML)




Observed vs modelled cloud
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Global models do a poor job of representing
Arctic stratus.

* BL too deep & too well mixed
e Cloud too thin & too low
* Cloud water content too low

— radiative properties wrong

— surface energy budget wrong
— BL structure wrong — feedback on cloud

Birch et al. 2012, 12, 3419-3435, doi: 10.5194/acp-12-3419-2012



Observed vs modelled cloud
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Observed vs modelled cloud
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Observed vs modelled cloud (IFS)
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Cloud Forced Mixing
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Cloud radar backscatter (dB) &
radiosonde profiles for:

TOP: cloud capped by temperature
inversion

BOTTOM: cloud extending into
inversion

Both cases from ASCOS

Sedlar et al. 2012, J. Clim.
doi: 10.1175/JCLI-D-11-00186.1



Cloud Forced Mixing
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Cloud Forced Mixing
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Cloud Forced Mixing

UNIVERSITY OF LEED

0.8
1
N|_|
0.95 o
: ~N_ 0.6
a S
H‘ 0.9 =
=
0.85 = 04
(o]
0.8 | =
| | : 0.2
0.75 | .
[
0.7% : : ' ‘ ' ! 0 '
100 -80 -60  -40  -20 0 0 5 10 15 20 25
LW, [Kday™] Hr

heat




: : : a
Observations in central Arctic Ocean H
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ASCOS —Aug 2 —Sep 9 2008
ACSE —Jul 5-0ct 5 2014
A0O2018 —Jul 20 —Sept 21
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A0O2018 Remote Sensing Cloud Measurements °
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Cloudnet retrieval scheme
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Level 1b Level 1c Level 2a Level 2b Level 3
Calibration/NetCDF  Universal grid Met/cloud products On model grid Month/Y ear stats
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radar - on model grid skill scores
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ceilometer Instrument
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lllingworth et al., Bams, 2007




Cloud radar & lidar
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Cloudnet target classification
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A0O2018 Observed Cloud Statistics

DoY 215-223

DoY 224-230

DoY 231-246

DoY 247-250

]

i

total

liquid 1
mixed ]

ice

I

total J
liquid 1

e ————

total

liquid 1
mixed ]

ice

total

liquid 1
mixed ]

ice

0.4

o PR N PR
0.0 0.2
Cloud Fraction

s
Cloud Fraction

0.6

04

0.6 0.8 0.0

0.2

0.4

0.6

Cloud Fraction

0.8 0.0 0.2

i
Cloud Fraction

0.6

.
Cloud Fraction

. .0.6. -
Cloud Fraction

— Summer (mElt) ﬁ — Autumn (freeze up) —




A02018 vs ASCOS (2008)
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AO2018 : IFS Model vs. Observations
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AO2018 : IFS Model vs. Observations
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AO2018 : IFS Model vs. Observations
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AO2018 : IFS Model vs. Observations
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Ongoing Work

Evaluate modelled cloud statistics
from (IFS, MetUM, ERADS) for 2014
& 2018 campaigns

— Bulk properties

— LWP, IWP

— Impact of aerosols on cloud properties
(AO2018 partner measurements)

— INP / cloud-ice relationships

BL-cloud interactions
— Thermodynamic & turbulent structure
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* Cloud parameterisation (MetUM
CASIM) evaluation and
development






