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ASTEX model intercomparison

Final results of all participants 
have been received

Good agreement among models

Observations are well reproduced

Results obtained by : A. Ackerman, P. Blossey, A. Lock and I. Sandu



  

Prescribing large scale divergence

Uncertainty in prescribing the large scale divergence due to:
1) difficulty of directly measuring it
2) spacial and temporal variability in ECMWF reanalysis data



  

Sensitivity experiments: divergence

Transitions were previously shown to be slowed down by lower divergence 
(De Roode and Van der Dussen, 2010; Sandu and Stevens, 2011)

Three additional simulations were performed using DALES

reference

Stronger subsidence



  

Delayed cloud break up by lowering 
divergence

Inversion height increases 
due to:

- smaller |w| (~ 2/3)
- increased we (~ 1/3)



  

Cloud layer evolution analysis

Paper by Randall (1984):

“Sc cloud deepening through entrainment”
hc

qT

(Wood and Bretherton, 2004)
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Cloud layer evolution analysis

Paper by Randall (1984):

“Sc cloud deepening through entrainment”

Assume well-mixed cloud layer, then:

hc

qT

(Wood and Bretherton, 2004)
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- Budget equations for qT and θL tendencies

- Inversion height evolution is sum of entrainment and subsidence

Tendency of cloud layer thickness
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- Budget equations for qT and θL tendencies

- Inversion height evolution is sum of entrainment and subsidence

Tendency of cloud layer thickness



  

Tendency of cloud layer thickness

Thermodynamics



  

Result: analysis of cloud thickness 
tendency during ASTEX

cloud base fluxes

entrainment fluxes
precipitation

short and longwave rad.

divergence

total tendency

Cloud base + entrainment



  

Relevant processes for divergence 
sensitivity

divergence
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Hypothesis: extra decoupling decreases 
magnitudes of jumps

Lower divergence

More decoupled boundary layer
(Park etal, 2004; Wood and Bretherton, 2004)

Smaller inversion jumps

Less warming/drying due to entrainment
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