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Aggregation with fixed SST: dependency on SST
 
● Self-aggregation occurs at high SST (>295 K) and low SST (SST<285). 

The intermediate SSTs (285-295) do not favor aggregation. 
● At higher SSTs ( SST>295) the speed of aggregation increases with SST. 

The impact of hot-spot on the aggregation
● Aggregation is accelerated or enforced in the presence of a hot-spot.
● The acceleration scales with the temperature anomaly or the radius of 

the hot-spot. 
 

Aggregation forced by hot-spot without radiative feedbacks
● When the hot-spot is warm or large enough, the aggregation occurs even with 

spatially homogenized radiative profile.
● The acceleration of aggregation scales with the strength of circulation which is 

dictated by the hot-spot.   

Pulling vs Pushing
● With a hot-spot, the hot-spot pulls the convection over it by enhancing the 

instability locally. 
● With a uniform SST, stronger radiative cooling pushes the convention out 

of dry region by reducing the instability.  

The impact of slab depth on the

 aggregation speed
● An interactive SST delays the self-aggregation.
● The self-aggregation is slower with shallower slab

(.consistent with Hohenegger&Stevens,2016, and with Coppin&Bony,2017)

● The delay is longer at lower SST. 

The impact of dryness
● Self-aggregation proceeds by appearance and expansion 

of dry regions
● At its early stage, dryness leads to a warm SST anomaly.
● With further dryness, surface latent heat flux (LHF) and 

long wave radiative cooling at surface (LWNS) 

increases.
● With enhanced LHF and LWNS the center of dry 

region cools. 
● With cooling at the center, a ring of warm water forms 

around the cold center that enhances the up-gradient 

transport of moisture. 
● The enhanced up-gradient transport of moisture 

accelerates the aggregation.Se
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Shallow Circulation and the speed of aggregation
● Shallow circulation is stronger for faster aggregating 

simulations.
● The interactive SST opposes at first, and then favors, the 

formation of shallow circulation.
● The radiative cooling of the boundary layer outside 

convective region also impacts the shallow circulation,

 (consistent with the theoretical prediction of Naumann et al, 2017)

● Convective clouds can sometimes spontaneously aggregate and form large clusters in high-resolution cloud-resolving simulations 
(Wing et al 2017). The aggregation of convective clouds significantly changes the water vapor profile, precipitation pattern and the 
mean radiative cooling of the domain.

● The interaction between convective clouds and sea surface temperature (SST) potentially impacts the formation and evolution of 
aggregation of convective clouds. Here we investigate the impact of long lasting ocean warm anomalies (such ocean warm eddies, 
islands) that we refer to as hot-spot and the impact of an interactive SST on the (self-)aggregation.

  
● We use the System for Atmospheric Modeling (SAM, Khairoutdinov and randall 2003) to perform 3D RCE simulations.

A hot-spot is represented by a circular area with temporally and spatially fixed SST anomaly at the center of the domain. 

An interactive SST is produced by a slab ocean with a fixed mean SST.
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