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Unperturbed!
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cloud albedo effect!

constant LWC!
Twomey (1974)!
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cloud top!

Drizzle suppression!
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Lohmann (2002)!
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LWP: Liquid water path 
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Insight into cloud to rain processes 

! 

dh = "Vt (R)dt

! 

dR
dh

= "
Ec

4#w
qc
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dZe

Ze
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d" # $ 3
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d lnZe
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Continuous collection model 

Vt 

n(r) " 
r 

R 

! 

re =
n(r)r3dr"
n(r)r2dr"

h 
! 

dR
dt

=
EcVt (R)
4"w

qc

The slope in CFODD is a gross measure of drop collection efficiency Ec. 

Suzuki et al. (JAS 2010) 
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qc = "w
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# n(r)r3dr$
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One example of process influence on model 

Golaz et al 
 (2013) 

rcrit=6.0µm 
rcrit=8.2µm 
rcrit=10.6µm 

$!Historical temperature change simulations are sensitive to the 
details of how warm precipitation is triggered

$! The most realistic warm rain initiation produces the worst 
simulation.

$! Small changes in reflected energy appear to force a transition 
into a different regime that appears to be triggered by the Mt 
Agung eruption in early 1960s.

GFDL CM3 Reff (top) = 5-10µm 
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2) Regional changes: The wet wetter and dry drier 
(WWDD) paradigm 
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Wet wetter/dry drier is far too simplistic a description of 
water change   

Assessment of changes in drought over land (comparison 
of 1948-1968 and 1985-2005 periods, annual changes) 
 

4 P datasets, 11 Ep datasets, 7 E datasets 
 

Few regions with robust changes 
No clear support for “dry gets drier, wet gets wetter” 
paradigm 
  
Ocean trends apparently do not apply on land   
 

(Greve et al. 2014, Nature Geoscience) 
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GEWEX PROES  UTCC (Stubenrauch (LMD and 
Stephens)  

2) Goal: To understand the relation between convection, UTC and the radiative 
heating , & provide observational based metrics of this relationship as a way of 
evaluating detrainment processes in models 

1) Scientific Motivation: How does convection affect UTC ? And 
how does UTC affect convection?  

relate convective strength to properties of high clouds  
Test hypothesis that majority of UT heating is from thinner clouds 

Tools & steps: 
•! Develop/study proxies of convective strength from the A-Train (e.g. colocate CloudSat 

(Takahashi & Luo 2012, 2014), AIRS) 

•! determine horizontal extent & cloud types (convect core, CiAnvil, thin Ci) from AIRS, IASI 
& study multi-layering from CALIPSO-CloudSat per cloud type  
study life cycle of convective systems (MeghaTropiques, geostationary, AIRS-IASI) 

GEWEX UTCC PROES (Process Evaluation Study) -> 1. meeting 16 Nov 2015, Paris 
           (coord. Stubenrauch & Stephens) 

'
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