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Long climate model simulations show strong decadal
modulation of ENSO properties

Nino3 index from GFBCM2.1 model
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GFDICM2.1 also shows decadal variations in the dominant pattern of ENSO events
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Decadal changes in ENSO amplitude are also seen in the observational
record
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Observations also show decadal differences in ENSO spatial pat

DJF El Nino Anomalies
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Is El Ningeallychanging?
What causes these decadal variations in ENSO characteristics”

A Do these epochal changes happen by chance?

A Are they due to changes in the tropical climate system
dynamics?

A Are they due to changes in the amplitude/pattern of the
Stochastic forcing?
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Linear Inverse Modeling approach

dx=Lxdt + Sr(dt)L?

Predictable
dynamics

Stochastic
dynamics

X=[ Xy, %2 X XK
X=[SSTZ]

L= matrix encapsulating predictable system dynamics
S= stochastic forcing amplitude covariance matrix

r = random noise vector from N(0,1)

Determine L
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Are the apparent changes due to sampling variability’j
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Are the differences in the Nino3 amplitude and timescale different?
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What about spectra of Nino3?

Power*Frequency
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The period with the largest variance seem to also include some of the statistics of the
period with weaker variance.



Where has the SST variance significantly changed?‘
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SST variance differences between P1 and P2 are statistically
significant (90% level) in large parts of the domain

Period 1 = 1858-1977
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Thermocline depth variance also shows statistical significant
differences between P1 and P2

Thermocline Depth Variance
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