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Predictability basics
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Attractor averages

{

Predictability from Controls

Time

Method I: Analogs

Method II: Regression dynamics

x(t+7)=C(t)C'(0)x(t) for C(r) = lag cov matrix
e DelSole & Tippet (2009)
e Lorenz (1969)



Subsurface temperature predictability
in CMIP5 models
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AMOC predictability
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Estimating AMOC Predictability from Control

Relative entropy

25.0

20.0

15.0

10.0

5.0

o
o

CCSM3 AMOC 10EOFs

I | L1 | I 1 | | |

el R_shift

———MR

h‘
" e e . a—
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Do prominent modes have
high predictability?
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Might there be highly
predictable AMOC events?



Fluctuation Dissipation Theorem
(Leith, 1975; Deker&Haake, 1975; Risken, 1984)

Suppose have a discretized dynamical system with weak anomalous
forcing f, such that there is noise in the system, the statistics are quasi-
Gaussian and it has a unique F-P egn, then

the operator that gives the mean response at time t to a pulse forcing at
tyis

SU(t,t,) = C(t —1,)C'(0),

for C(t) =lag cov matrix
—

R(t) = [ C(t -1)C™'(0) f(v)dr

Gritsun & Branstator (2007)
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Is AMOC worth worrying about
for prediction of TO-5007?
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Reduction in TO-500 Uncertainty from Initializing AMOC

MSE of T0-500_NA PC1-10
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Reduction in TO-500 Uncertainty from Initializing AMOC
(RMSE)
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What limits predictability and
predictions of AMOC?
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What variables affect uncertainty
of AMOC forecasts?
30 AMOC, 30 T0-500, 30 T500-1000, 30 T1000-2000, 30 Salt0-500

MSE of AMOC PC1-10
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Summary

In climate models:

Subsurface North Atlantic temperature has
initial value predictability of about a decade and
is highly dependent on region

AMOC predictability is somewhat less than
subsurface temperature

Leading patterns of subsurface temperature are
no more predictable than generic patterns
Leading patterns of AMOC may be predictable
for a few more years than generic patterns



Issues

e Should more emphasis be put on pentadal rather
than decadal predictions?

e Are there events with unusually high
predictability?

e How much can observations of AMOC contribute
to predictive skill of near surface fields?

e Which fields must be observed to predict AMOC?

e Does ocean predictability lead to atmospheric
predictability over land?

e |sthere any hope for estimating nature’s
predictability?



