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A large-domain 
LES of deep convection

•Idealized GATE (tropical ocean) simulation with 
shear.

•Used a CSRM (SAM) with 2048 x 2048 x 256 (109) 
grid points and 100-m grid size for a 24-h LES. 



LES “visible image” 180 km x 180 km







Definitions of drafts and cores



Core diameter: ∫

core
dx = D

Core vertical velocity:
1
D

∫

core
w dx = w

Core mass flux: ∫

core
w dx = D w

Core properties



Profiles of core property PDFs
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Profiles of core property PDFs vs LES



Cumulative distribution of 
core average updraft speed
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Core diameter varies most near cloud base 

0 1 2 3 4 5 6
0

0.5

1

1.5

2

2.5

3
 z

 (
k
m

)

core diameter (km)

2048 x 2048 shear

0 2 4 6 8
0

0.5

1

1.5

2

2.5

3

core w
avg

 (m/s)

 z
 (

k
m

)

2048 x 2048 shear

 

 

0 5 10 15 20 25 30
0

0.5

1

1.5

2

2.5

3

 z
 (

k
m

)

core mass flux (10
3
 kg/s/m)

2048 x 2048 shear

0 2 4 6 8 10 12 14
0

0.5

1

1.5

2

2.5

3

 z
 (

k
m

)

core w
max

 (m/s)

2048 x 2048 shear

50 %

90 %

99 %

50 10 1



Updraft core statistics for
 temperature deviations (~ buoyancy)
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Joint PDFs of vertical velocity, 
temperature deviations, and 

precipitating condensate
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Summary
• Updraft and downdraft core statistics from 

aircraft measurements can be used to 
evaluate LES results.

• Could similar statistics be derived from 
cloud radar measurements?

• Joint pdfs of vertical velocity with quantities 
such as buoyancy, precipitating condensate, 
or liquid water content would also be 
useful.


