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Potential predictability of temperature and precipitation.
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Average Predictability Time (APT)

Predictability: A variable 1s predictable if its forecast
distribution differs from the climatological distribution.

Uncertainty ) )

due to IC. O > O'c lim o forecast
“a ’ P = i

¢ lim

T

O_2 O_2 0

APT = 25 clim(;z forecast | _ 22 P
7=1

c lim T=1
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Optimize APT

Find projection of the data that maximizes APT. Solution:
(22 (zclim - 2forecast ))q = )\'chimq
T=1

* Eigenvalue gives the APT value.
T
e Time series of a single componentis 4 X
e Each component with physical pattern p= 2,9

* Resulting in a complete, uncorrelated set of
components, ordered by their contribution to APT.
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How to calculate APT with one
ensemble member ?
Project data onto M principle components x(7) .

Construct a linear regression model
x(t+71)=L x(t)+&(7)

The forecast variance 1s calculated from standard

regression formula

>, =3 -LZL

T ¢ T

where 2 _1s the covariance matrix of x(7)
Optimize APT using X, and 2., .
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Model data

Output of IPCC/AR4/CMIP3 control runs.
Selecting models based on trend and variance.

Model grids are interpolated into common grid (72 x 36).

Last 300 years of annual mean SAT and precipitation.
First half data are training data, 2nd half are verification data.
Selected model runs are pooled to create a multi-model data.
30 PC truncation, 20-year maximum lag.

APT 1s applied to six individual continents.
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Selecting models
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Number of PCs

Fraction of variance explained by linear trend of global land SAT.
Each number represents a particular model.

e Model GISS-ER model i1s omitted due to little variance. -3



Selected models

. UKMO-HadCM3

(UK)

Model Name Institute/Country
1. GFDL-CM2.0 (GFDL,USA)
2. GFDL-CM2.1 (GFDL,USA)
3. IPSL-CM4 (France)
4. MIROC3.2(medres) (Japan)
5. ECHO-G (Germany/Korea)
6. MRI-CGCM2.3.2 (Japan)
7. CCSM3 (NCAR,USA)
8
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Domain of six continents
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APT analysis of SAT




APT values of SAT in six continents

=
< - LA,
> i =
8 & g
= T e e
= o N | |
X — |- 2 <
= _—""sse
o _'u-“-u-uu-"-u
— | I I T T 1 1
0 5 10 165 20 25 30
Component
g ] 54
g o 5
% N e ‘%
= = * &
% = --.... &
- : - o - '-'."t!'uluoumut“
= T L J I I I
6 5 10 15 20 25 30
Component
=
S ELJI"D[:IE
£ o | s
= ™ =
E S n -.- E
= — - =
< | =T '.!.‘l.l.it.-u--mu-u.“
= T T J ' I I

0O 5 10 15 20 25 30

Component

00 10 20 30

00 10 20 30

10 20 30

0.0

] Asia
-

4 - 1!"'3""..1.--.--"----“-"-“

B T T ! ' I I

o s 10 15 20 25 30
Componeant

] Africa

.

- -'—""Hmu---umm“-"

— T T T T T T

c 5 10 15 20 25 30
Componeant

| Australia

= -

N '--

i _".'..'u-u-u-um_-u-u

— - T T T I !

15 20 25 30

=
4]
=

Component

* First 5 or so are significantly different from white noise (predictable).
e Largest APT values are found in North America.
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Spatial pattern of the first component (C1)

APT=3.08 years (NA)
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Correlation pattern of SST with SAT in NA
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Spatial pattern of C1 in each continent

APT=3.08 years (MA)
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Squared multiple correlation of C1
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Correlation Pattern of SST with C1 of SAT
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APT analysis of precipitation
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APT of precipitation in 6 continents
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Spatial pattern of C1 of precipitation

APT=0.794 years (MA) APT=1.62 years (Asia)
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Squared multiple correlation of C1
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Corr. Pattern of SST with Clof precip.
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Summary

Applied a new method (APT) to detect optimal
predictable components of regional SAT and
precipitation.

Decadal predictability of SAT in northeast of NA and
Greenland and it 1s related to SST in North Atlantic.

Multi-year predic. of SAT in other 5 continents.

Multi-year predic. of precip. in 6 continents except in
Europe and are ENSO-related.
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