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Tompkins (2001) 

Cold pools inhibit convection where convection just occurred, 
but they promote convection some distance away.  



Tompkins (2001) 

Cold pools grow to 
be no larger than 
about 10 km. 
 
Yet, we will see that 
they have an 
influence well 
beyond that length 
scale. 



Held et al. (1993) discover 
aggregation in 2D cloud-
resolving simulations 

Bretherton et al. (2005) 
report a strong domain-size 
dependence of aggregation 

An (extremely) brief history of aggregation research 



Plan view of near-surface humidity in equilibrium CRM runs. 

Abrupt 
transition!  

Why? 
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36 km 72 km 108 km 144 km 

288 km 360 km 432 km 540 km 



We thought we had a good theory for this transition. 
 
We were wrong. 
 
But, we learned we were asking the wrong question. 
 
Instead of: 
 
    “Why does convection aggregate 
 in domains larger than 300 km?” 
 
We shifted gears and asked: 
 
 “Why does convection NOT aggregate 
 in domains smaller than 300 km?” 
 
The answer:  cold pools. 



Same set of simulations as before, but with cold pools inhibited. 
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Now, there is aggregation for all domain sizes! 



Not convinced?  Here it is in 2D. 

Cold pools prevent aggregation in small domains 
(i.e., domains comparable to GCM grid box). 



72 km 144 km 

288 km 540 km 



The competition 
between a drying 
deep circulation 
and a moistening 
shallow circulation. 

Why the gradual strengthening of aggregation with domain size? 

without cold pools 



Homogenizing 
influence of cold 

pools wins 
(no aggregation) 

Drying influence of 
deep-convective 
subsidence wins 
(aggregation) 

without cold pools 



Plan view of 
near-surface 
humidity in 
equilibrium 
CRM runs. 

Abrupt 
transition: 
Cold pools! Jeevanjee and 

Romps (2013) 

Conclusions 
 
Cold pools are responsible for the abrupt transition to 
aggregation at a critical length scale of about 300 km. 
 
Collectively, cold pools can dramatically alter 
circulations that are much larger than the size of 
individual cold pools.  


	Convective self-aggregation,�cold pools, and domain size
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13

