


Liquid vs. in-situ origin cirrus

As defined by Kramer et al., 2016 and Luebke et al., 2016

In-situ cirrus

Ice only (cirrus regime)
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Liquid vs. in-situ origin in Calipso satellite data
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Gasparini et al., in review
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Liquid vs in-situ origin in Calipso satellite data
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Liquid vs in-situ origin in Cloudsat satellite data

Gasparini et al., in review 1.) CalipSO
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Liquid vs in-situ origin in CALIPSO and ECHAM-HAM @@%
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temperature

Same message when we “turn off”
liquid origin cirrus in the model

IWC frequency anomaly:

FULL model — NO liquid origin model * Cirrus can form only by in-situ
- f f ) nucleation
oL N . o B * No detrained or advected

j j j cirrus from mixed-phase

—70 /[ e e -
T | o | Red => lig-origin dominated
_50 ] Blue => in-situ origin dominated
_aol, ! . Confirms the previous result
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Tropics: ICNC(IC radius)
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Are liquid-origin cirrus really cooling the climate? ==

Temp [°C] c¢CRE [W m 2] percentage [ %]
-35 4.35 100
-40 3.42 79
-45 2.49 57
-50 1.73 40
-55 1.22 28
-60 0.83 19
-65 0.53 12
-70 0.34 8

Gasparini et al., ACPD
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Liquid origin cirrus warm the climate!
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Radiative effects of clouds with top at T<-
35°C and base at T>-35°C (2C-ICE)
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Tropopause
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Radiative effects of clouds with top at T<-
35°C and base at T>-35°C (2C-ICE)
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a) Annual cirrus CRE at TOA
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a) GOCCP cldcov b) AMIP_new017 cldcov

mean:31.6 mean:28.0

mean:32.0 mean:29.4

e) CALIOP IWP f) AMIP_new017 IWP

mean:3.90 : mean:2.56
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Liquid vs in-situ origin in Calipso and ECHAM-HAM @55%
1.) Calipso only

Gasparini et al., in review
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