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Sea Level Pressure Trends

Vecchiet al 2006



Model Representation of Walker Circulation 
Trends

Kociubaand Power 2015
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Mean State Impact

ÅWarm Atlantic ĄStronger Trades (McGregor et al 2014)

ÅStronger Trades Ą Stronger Cold Tongue (Li et al 2015)

ÅStronger Cold Tongue ĄChanges in ENSO (Levine et al 
2017, 2018)



Seasonality of ENSO
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Relationship ENSO Annual Cycle and ENSO 
Variance

ÅStronger annual cycle, weaker ENSO variance

ÅEl Nino events are still strongly noise forced, so a 
strong event can happen at any time
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Changes in ENSO Growth Rate

ÅLarge seasonal changes in Damping from mean current, small in annual mean

ÅAnnual cycle of growth rate and annual mean change fit what is expected from the 
conceptual model
Å Increased annual mean, decreased annual cycle

ÅChanges in both boreal spring and fall
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Coupled Model
ÅLimited observational record
Å1-2 cycles

Å20CR reanalysis/ERSST

ÅCoarse resolution CM2M
ÅAtm. 3.5 x 3 with 24 levels

ÅOcean 3 degree (0.6 in tropics), 5 
levels in upper 50 m

ÅControl simulation of 270 years
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Model AMV
ÅControl simulation does not have 

sufficient multidecadalvariability in 
Atlantic

ÅCommon error among climate 
models (Frankignoulet al 2017)



MultidecadalWalker Circulation in Control

ÅFraction of annual mean 
variability expressed at all 
multidecadaltime periods 
significantly less in 
simulation than reanalysis

ÅLength of multidecadal
period is more important in 
the model than in the 
reanalysis



Walker Circulation in Control Simulation

ÅLike Kociubaand Power, 
modelled ENSO is too 
periodic

ÅClear minimum (r=-
0.35) and secondary 
maximum (r=0.2)



Changes in ENSO Growth Rate

ÅEither overall weakening on ENSO amplitude or stronger 
damping during boreal spring
ÅDepends on phase of AMO

ÅBOTH should make ENSO less regular
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Coupled Model Experiment
ÅCoarse resolution CM2M
ÅAtm. 3.5 x 3 with 24 levels
ÅOcean 3 degree (0.6 in tropics), 5 

levels in upper 50 m

ÅAMO-forced experiments
ÅAMO SSTs plus model seasonal 

cycle
Å50-year AMO
ÅDifferent Experiments
ÅWhole AMO
ÅFull SST amplitude
ÅHalf SST amplitude
ÅQuarter SST amplitude

ÅSub Polar (40-70N box)
ÅTropical (0-30N box)
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ÅAdding AMO increases tropical Pacific multidecadalvariabilityat all 
timescales
ÅThe tropical Atlantic forces larger changes than the extra-tropical Atlantic.
ÅStill timescale matters (red noise versus periodic Atlantic Multidecadal

Variability)


