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Spectra of different forcing functions
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There 1s some reason for thinking the
Gaussian might be more appropriate:

« Our model: dx/dt = & G(x,t) + & F(X,t)
& G(X,t) is slow
g F(X,t) 1s fast

The Central Limit Theorem.



Choose a scaling s = &1:

ds =G(X,5/62)+LF (x,5/£2) (*)

For simplicity, say

Fi(X, s/g2) = FK(X, s)7*(s/&?) and
K
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Reduced-gravity Ocean Model:
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Equations describe top layer of thickness H
overlying a deep, motionless layer. Use beta-

plane approximation for f. (Sura and Penland
2002).



1200

Low KE state

160D 2410

B 1200

High KE state

B 1200 1800 244



1= TMean + TStochastic
Tyean 1S Proportional to cos(2zy/L)

Tstochastic — Lair |U’| u’
u.’ = 77’ (HI(X,Y), f(x,y) is Gaussian

Four models for stochastic 7;’ (1)



Model 1:
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Distribution
1s flat.

Correlation
1s flat.



Model 2:
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Distribution
1s Gaussian.

Correlation
1s flat.



Model 3: L
(OU process)
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Model 4: Same as model three but with
variance chosen to match low-frequency
spectrum of Models 1 and 2.

Spectra of different forcing functions
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Monthly average model output!
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Recurrence Probability
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Conclusions

* Details of the forcing at short timescales
affect long timescales

* Pay attention to the distribution as well as
the spectrum of the noise.

* Gaussian tails allow this model to sample
more variability than the flat distribution.



