How Significant are
the Longwave Radiative Effects of ﬁﬁ?ﬁiﬁ?
the Cloud-Aerosol Transition Zone?

AT

EGU22-2298 | 24. 05. 2022 | 11:05 - 11:12

B. Jahani'3, H. Andersen, J. Calbo?, J.A. Gonzalez?, J. Cermak™

' Karlsruhe Institute of Technology, Institute of Meteorology and Climate Research (KIT-IMK), Germany.
2 Karlsruhe Institute of Technology, Institute of Photogrammetry and Remote Sensing (KIT-IPF), Germany.

3 Departament de Fisica, Universitat de Girona (UdG), Spain.

Email: babak.jahani@kit.edu

(ESUssr, 2022

secesis  IATIN Generalitat de Catalunya Unié Europea
s earis Departament d’Economia i Coneixement Fons social europeu
. »\U Secretaria d’Universitats i Recerca L'FSE inverteix en el teu futur

* g2 ¥ GOBIERNO MINISTERIO
% DE ESPANA DE CIENCIA R
& a E INNOVACION



mailto:babak.jahani@kit.edu

Introduction Umversnat
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The “transition (twilight) zone

Special conditions in the region between the cloudy and
so-called cloud-free skies.

Characteristics of the suspension lay between those
corresponding to the adjacent clouds and the
surrounding aerosols.

These conditions consist of:
« A mixture of liquid droplets and ice crystals
 Humidified to dry aerosols

and involves various processes such as:

« Cloud dissipation/formation Aerosol SUSPe“in“ Transition Cloud suspension
«  Aerosol hydration/dehydration “Cloud-free (twilight) “Cloudy”
 Shearing of cloud fragments Zone

 Clouds becoming undetectable
» Other
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Selection of clear-sky and transition zone footprints
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Radiative transfer simulations 5
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CERES Emissivity
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Radiative effects
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Accuracy at 95% confidence level: + 3.7 W/m2

The transition zone occurs over vast areas.

The broadband longwave radiative effect was
on average equal to 8.0 W/m2 (heating effect;
median: 5.4 W/m2).

Cases with radiative effects as large as 50
W/m2 were observed.



Radiative effects vs dT \“(IT %r:\éelgﬁzt

Altitude (km)

m 8 & m & 3 R &8 a8 8§ B & & @ @
1 i i i 1 1 1 i i i 1 _l__ i 1
- - -CP e - 34
0.94| * Median 32 dT = ERAb5 near surface Temp. — Suspension top Temp.
a - 30
0.8 4 bin size ’,’ - 28

1 i 28 dT ~ Altitude
= 24

20~ ¢ The radiative effects correspond to the

-18 2 transition zone conditions occurring at various
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 Low-level transition zone conditions (defined

8 as those with suspension top height below 2
6 km) on average produced a radiative effect of
-4 about 4.6 W/m2.

Cumulative Probability of the Transition Zone Footprints (CP)

» The lowest layers (temperature difference less
than 4 K) produced on average a radiative
effect of 0.8 W/m2.
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