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Intro

Theme II subproject offiers to study: “decadal™
prediction

How: do We! convince ourselves that there s
10pE?

“Potentiall predictability™ IS ar diagnostic approach

WhICh assumes that:

- coupled processes introduce leng-timescale
variability in the system

- thisivariability 1S net simply’ the; residue of
averaging unpredictanle; noise

- that In a deterministic system this; variability.
couldl be predicted with enough knowledge




Predictability Studies

Diagnostic Prognostic

analog potential perfect weather/climate
methods predictability model forecasting




Potential predictability:

Diagnostic study: firom| available; infermation
AnalysisiI00Ks for:

-'|ong timescale variability

- off sufificient: magnitude; to be of Interest

- [ observations (of models i thisicase)

- ot simply. the residue; off averaging

[location; and nature off the variability: may.
suggest mechanism/processes




Statistical model

Xﬂﬁ? = “’ + 8.-"? -I_ 8.-”1'.-‘?? Where

- 0, represents the long timescale “potentially
predictable” variance

- €. Is the “noise’

nm

-is 0 non-zero? Do we see long timescale variability
(and hence potential predictability)?

- what fraction of the variance is “potentially
predictable™?

- how well do we know this (i.e. what are the
confidence bands)?




Variance estimates

A, X__)2 n= number of pentades ...

LooK for Unbiased
estimates off Variance of:

long| timescale
COMpPOoNENt

short timescale noise




Potential predictability variance
fraction (opvi)

long| timescale firaction: of
tetal variance

approximate test for
ypothesis

p = 0 (hepe to reject)

estimate confidence
interval p,.< p < py,

IS p. big enough torbe of
Interest?




Results from earlier
study’ show: data
feguirements are
severe

- |arge confidence bands
- even with 1000years of

data

Multi-medelr approach
Provides lots of data

LATITUDE




Multi-model approach

assUMes al random sample; firomi the population
of models produced! withi current knewledge

- cUrrent RUMErICS; parameterizations ...
- ieaspnable appreaChES/ESEarCHers; ...

Simulations by diffierent modelsare; take tor be
Independent realizations of the climate system

- ensemble gives information on: probabilistic
structure off system

- ensemble allows better estimation off
population parameters (Nence; of ppvi)




IPCC AR4 data

considerinitially: preindustriall Control climate

(Intended! ter ve) equilibriums climate; in
palance with foereing

results from 27 models are available

simulationstlengths frem 100! ter 1000 years

We| consider surface air temperature and
precipitation (the twer main; climate
Parameters)
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Long-term

Observations
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Standard Deviation of annual means

Tempre Precipitation

Observations

O O @0 B B B . [ C0 0 5 B B .
05 10 15 20 30 50 : 05 10 15 20 30

o e ;
S =
C>.2 , = d 7»
’ AL
i %
d

Multi-model ensemble




Autocorrelation

DEecoerrelation rate gives a SEnse of
timescales

Cani compare With opservations fer lemp

Suggests areasi withilong timescales which
dre candidates for' predictability




Autocorrelation

Lag = 2 years
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Autocorrelation

Lag = 1 year
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Potential predictability:

Fraction off 1ong timescale; variability
EXPEct connection torautocorrelation

Earlier effierts included temperature only;
putMME previdesi enoudhl data te consider:
Precipitation

Implication: for decadal etc fiorecasting




Potential predictability:

preliminary results

- Ratio of “predictable” to
total variance

- MME provides stability of
statistics: ppvFin white
areas <2% and/or not
significant at 1% level

- Long timescale predictability
found mainly over oceans

- Some incursion into land
areas but modest ppvF

- Natural and anthropogenic
forcing should add
predictability expc. over land

Temperature

5-year average
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5-year average

Potential predictability: Precipitation
preliminary results - ‘

-MME provides “some” significant
areas of precipitation

-Much less potentially predictable
than temperature

- Predictability over oceans a
much weakened version
compared to temperature

25-year average

- Some incursion into land
areas but more modest

- Natural and anthropogenic
forcing might add predictability
perhaps over ocean?




The good and bad off potential
predictability.

Petential predictability: bad
- doesn't necessarily imply: actual predictability,

- MOt enough data te! infier for real system so
adopt  perfiect model™ approach

- need mult-moedel and/er Iong simulations, for

stable statistics
Petential predictability: good

- mpliest the; pessibility. of actial predictapility.
diven sufficient information

-'May/ stiggest poetentialfmecnanisms

- motivates decadal prediction efforts — the next
big thing In prediction| research




End of presentation
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Potential predictability:

preliminary results

- Ratio of “predictable” to
natural variance

- MME provides stability
of statistics

- Long timescale predictability
found mainly over oceans

- Natural and anthropogenic
forcing should add
predictability expc. over land

Hoyear means




