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CIN-Controlled Convection Initiation (MapesJAS 2000)

ÅA wave 
propagates to 
a region
ÅLower 

tropospheric 
T cooled, 
congestiform
ÅCIN reduced, 

triggerring
deep 
convection

Deep Convection 
starts

CIN reduced in 
preconditioning 
period



P: Precipitation
E: Evaporation
q: Specific humidity
p: Pressure altitude

QCNVG QADVT

(Wong et al. 2016 J. Climate)
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Description of Moisture Transport

Use MERRA2 for the computation
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ÅQADVT indicates region of preconditioning for development of deep 
convection
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MODIS Anvil Cloud Top Temperatures with ECMWF Sea-Level Pressure

(Courtesy of Terry Kubar)

June 18 
CTTs 

June 19
CTTs

June 20 
CTTs





Å Rain (IMERG) histograms for 
QADVT > 15 mm/day show smaller 
rain

Å A transition is still seen between 
55-60 mm 

Å Countoursfor 
probability for high CIN 
(HAMSR) decrease 
between 50-55 mm



Å Rain (IMERG) histograms for 
QADVT > 15 mm/day show smaller 
rain

Å A transition is still seen between 
55-60 mm 

Å Countoursfor 
probability for high CIN 
decrease between 50-55 
mm

Å Mid-tropospheric 
moistening begins around 
50-55 mm and reaches a 
peak at 55-60 mm



Å Rain (IMERG) histograms for 
QADVT > 15 mm/day show smaller 
rain

Å A transition is still seen between 
55-60 mm 

Å Countoursfor 
probability for high CIN 
decrease between 50-55 
mm

Å Cooling at top of PBL 
begins around 50 mm and 
develops deeper into the 
PBL between 50-60 mm.



Å Rain (IMERG) histograms for 
QADVT > 15 mm/day show smaller 
rain

Å A transition is still seen between 
55-60 mm 

Å Countoursfor 
probability for high CIN 
decrease between 50-55 
mm

Å PDF of qe in the PBL 
spreads when there begins 
to have rainfall.   q
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