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The convec.ve 
lifecycle 

Mapes et al. (2006) 

Shallow‐deep                    Mesoscale        
transi.on           organiza.on 

        ASR priori.es 

Convec.on‐related problems in GCMs: 
•  Determinis.c quasi‐equilibrium behavior 
•  Madden‐Julian Oscilla.on 
•  Double ITCZ 
•  Diurnal cycle of con.nental precipita.on 

Recent progress on 
MJO and (to some 
extent) diurnal cycle 
via stronger convec.ve 
entrainment 

How to validate entrainment? 
•  Direct es.mates: FASTER (e.g., Lu et al.), ASR (e.g., Jensen/Toto) 
•  Indirect (but s.ll cloud‐scale) indicators?  ver.cal velocity 



! !

Convec.ve 
ver.cal velocity 
pdf at Darwin 

Obs: Collis et al (2013) 
SCM: Wu et al. (2009) 

GISS SCM 
(~ CMIP5 
vintage) 

Radar 
retrieval 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Semi‐prognos.c 
SCM tests at 
AMIE‐Gan 

CMIP5 
(no MJO) 

Stronger 
entrainment 
(MJO) 



Cold pool parameteriza.on 

GISS 
Obs 

Song et al. (2013) 

COLD POOL DEPTH (A66)

0 1 2 3 4 5 6 7 8 9 10
Time (hr)

0
1

2

3

4

5

6

7

8

D
E

P
T

H
 (

k
m

) +/- stddev

mean

•   Frequency of deep convec.on an issue for triggered Cu parameteriza.ons 
•   Cold pools increase frequency, but not in midla.tudes – mesoscale forcing? 

SCM MC3E 

GCM global 

Precip 


