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Background: SST Reemergence

(Alexander et al. 2001)

Sea Surface Temperatures in the 
extratropics re-emerge between 

following winters

Driven by the seasonal heating of 
the ocean surface

Summertime heating shallows the 
mixed layer and wintertime 

temperature anomalies are stored 
underneath

(Namias and Born 1970)



Background: SST Reemergence

Reemergence primarily occurs in 
the sub-tropics and extratropics 
where there is a strong seasonal 

cycle of mixed layer depth

It can occur on 8-12 month time
scales

It is typically identified in the
literature by applying a threshold to

the SST time-auto-correlation 
function

(Zhao and Li 2009)



Background: SST Controls on LCF

Low cloud occurrence is
strongly linked to SST

particularly in the 
subtropical eastern 
boundary regions

Lower SSTs are generally
associated with 

increased low cloud 
fraction

(Norris and Leovy 1994)

(Oreopoulos and Davies 1993)



(Hartmann, 2014)

Motivation

(IPCC AR5, 2013)

Clouds (subtropical low 
cloud in  particular) 

play a significant role in 
Earth’s radiative 

budget.

Low cloud responds to 
changes in SST, but 

changes in low cloud 
under global warming 

are still uncertain



Motivation

Bellomo et al. 2016

Additionally, recent work has 
shown that low cloud may play a 

significant role in magnifying modes 
of climate variability (the AMO)
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Monthly 5-degree 
gridded Optimally 

Interpolated SST (OISST) 
from 2000-2016

Monthly MISR 5-degree 
gridded cloud fraction 
joint histograms from 

2000-2016



Method

Approach:

1) Catalog cloud responses to SST over the duration of the MISR mission

2) Identify locations where SST reemergence occurs

3) Identify any locations where cloud amount is influenced by the reemergence



Results: MISR Cloud-SST Relationship

To catalog cloud-SST relationships 
on a global scale I regress 

detrended, de-seasonalized, cloud 
fraction anomalies on to SST

This is done for every 5x5 degree 
box and for every bin in the MISR 

cloud occurrence joint histograms. 
Below are some examples.



Results: MISR Cloud-SST Relationship

Neighboring regions 
have similar regression 

coefficients

These are grouped 
using k-means 

clustering



Results: SST Reemergence
Cataloging SST reemergence approach:

Assume SST behaves like an 
autoregressive-1 process (only has 

memory of the previous month)

Best fit a time-autocorrelation function
for an AR1 process (exponential decay) 

to the SST time-autocorrelation function

If there is a large positive deviation from 
this curve, then SST must have memory 

on longer time-scales



Results: SST Reemergence



Results: LCF Reemergence

The NE Pacific is the one region 
where both effects overlap

There is a re-emergence signal 
in LCF at 8-12 months after 

boreal winter

Can this signal improve 
understanding of low cloud-SST 

feedbacks?



Questions?


