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Outline	


•  What’s the idea?	



•  Arakawa CTH question, “cloud types”	



•  Variation between clouds of same CTH	



•  Giga-LES	



•  Effective entrainment rate estimation	



•  4D Results: Lifecycle stage	



•  Next steps	
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Arakawa (2004): Objectives for 
parameterization	


	


	


	


	


	


What can explain the distribution of cloud top 
heights?	
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Arakawa Schubert (1974): What can explain the 
distribution of cloud top heights?	
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Lin and Arakawa (1997b): “…model adequate if 
different types of clouds in the spectrum are 
interpreted as sub-cloud elements with different 
entrainment characteristics…”	


	


Parcel problems: A cloud is not a parcel, but…	
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…but convection is organized into clouds	


	


What is the quantum of convection?	


	

If it’s a parcel…	



	


How do parcels make up a cloud?	





What’s the Idea?	


•  To understand CTH distribution, we must 

account for variation over similar CTHs	


•  Which parameter(s) can capture this 

variation?	
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​​​𝜕(𝑀𝑆​𝐸↑′ )/𝜕(𝐶𝑙𝑜𝑢𝑑) |↓𝐶𝑇𝐻 	

​​​𝜕(𝜆)/𝜕(𝐶𝑙𝑜𝑢𝑑) |↓𝐶𝑇𝐻 	
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Lin and Arakawa (1997b):	
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Getting a measure of entrainment rate is great, 
but…	


	


Need to compare apples to apples	


	


Identify clouds with similar ultimate cloud top 
heights	



​​​𝜕(𝜆)/𝜕(𝐶𝑙𝑜𝑢𝑑) |↓𝐶𝑇𝐻 	





4D Clouds	
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•  Cloudy updrafts are connected through time 
in the Giga-LES	


•  5 minute time resolution	



​​​𝜕(𝜆)/𝜕(𝐶𝑙𝑜𝑢𝑑) |↓𝐶𝑇𝐻 	
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Lifecycle 	
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•  Limited success explaining CTH through 
entrainment rate and lifecycle	



•  Need to improve method	


•  Avoid all the subjective choices	


•  Increase data sampling	



•  Mature phase from MSE spectra?	





Sum Up	
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•  What can explain the distribution of cloud 
top heights?	


•  Entrainment rate, lifecycle stage	


•  Geometry?	


•  Initiation during early growth?	



•  The Giga-LES is a great dataset for exploring 
these questions	





Thank you!���
���

Questions or criticisms?	
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