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Two main concerns

- How well can large-eddy simulations (LES) reproduce
observations of a shallow-cumulus field?

- How does LES help us understand the behavior of a shallow-
cumulus field?



RACORO observations

- Routine AAF Clouds with Low Optical Water Depths
(CLOWD) Optical Radiative Observations (RACORO)

- Southern Great Plain

- CLOWD: liquid water path < 100 g / m2
- Run from 22 January 2009 to 30 June 2009
- Aircraft measurement: 26 days for cloud sampling

- Spatial resolution: ~ 6m



“Turbulent mixing” vs. “buoyancy adjustment”

q, (9/kg)

12

"Turbulent mixing”

307

308

| | | | 12
309 310 311 312 313

0.2726, +0.7286) (K

— Saturation 0
Radiosonde at 11:30 LT
o Level of Leg 1 27
---- Density isopleth

—
—
—
_ -
—
L —

“Buoyancy Adjustment”

— Saturation
Radiosonde at 11:30 LT
© Level of Leg 1
---- Density isopleth

307 308 309 310 311 312 313
0.2726, +0.7286) (K

Transformed diagrams following Heus et al., 2008



An overview of the cases

Total mixing ratio (g/kQ)

20

Total mixing ratio (g/kQ)

20

06/26/2009, h = 2942m

310

315 320 325
0.2726, +0.7280, (K)

06/23/2009, h = 3104m

310

315 320 325
0.2726, +0.7286), (K)

10

-10

10

-10

q, (9/kg)

q, (9/kg)

10+

LES (H=2380), CB=1380m, CT=3420m

12 2 ' J
30 310 315

0.2726 +0.7286, (K)
eq I

320

12 L2

LES (H=2380), CB=1380m, CT=3420m

30 310 315
0.2729, +0.7286, (K)

320

10

-10

10

-10

Vertical velocity (m/s)

Vertical velocity (m/s)



05/07

05/07/2009, h = 1759m
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Two main concerns

- How well can large-eddy simulations (LES) reproduce

observations of a shallow-cumulus field?

- Case 05/22

- How does LES help us understanc

cumulus field?

- Case 05/07
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Case 1: 05/22
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Cloud properties

Cloud fractiqn at 11am LT
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Dependence on length scale
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Case 2: 05/07
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Case 2: 05/07
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Descend ~ 500m
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Two main concerns

How well can large-eddy simulations (LES) reproduce

observations of a shallow-cumulus field?

Case 05/22

Surface heterogeneity

- How does LES help us understanc

cumulus field?
Case 05/07

+ Significant descent
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