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Outline

● Our cloudy EBUS…some mesoscale aspects

● Large scale impact

● Challenges



EBUS: Cold SST and Cloudy Regions



The extensive and persistent deck 

of SCu over the SSEP plays an 

important role in the regional and 

global climate by substancially 

reducing the ammount of solar 

radiation that reaches the sea 

surface
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Cloud field has significant spatial variability
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The inversion layer is maintained by the large-scale subsidence. It caps a cool, 
moist, often well mixed marine boundary layer in contact with the cold waters of 
the SE Pacific.
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The turbulence within the MBL is largely driven by longwave cooling at the top 
of the cloud deck. Large eddies transport moist air upward, eventually 
reaching the LCL and forming the cloud. Note the feedback between cloud and 
turbulence.

Eddies can also overshoot the MBL thus entraining dry, warm air that tend to 
disipate the cloud.



EBUS: Cold SST and Cloudy Regions
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Zonal flow – Andes interaction
Monsonal connection (austral summer only)

Equatorward flow

↑ Low Trop. Stability Drying of MBL

↑ subsidence

↑ coastal upwelling

↑ Evaporative cooling↑ Stratus clouds

↓Solar rad. at sfc↑ MBL cooling

↓ SST (near shore and offshore)

Oceanic transport

Svedrup balance



Control (original) UCLA GCM simulation
few clouds, large warm bias



SST differences: Fixed SCu-Control





Huston….we have a problem



Cloud – SST @ EBUS
Chicken and egg problem?

Zuidema et al. 2016



Cloud – SST @ EBUS
Chicken and egg problem?

Fully coupled Ocean-
Atmosphere Model: 
large cloud biases

Zuidema et al. 2016



Cloud – SST @ EBUS
Chicken and egg problem?

Fully coupled Ocean-
Atmosphere Model: 
large cloud biases

Not fully alleviated by 
prescribing SST. Low 
clouds are hard to 
simulate!

Zuidema et al. 2016


