Andreas Sterl

Large ensemble => average out “noise”
=> detect forced signal

Validation — past trends
Projection - future trends
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t, /t. . —observed/ modelled trend

obs m

6, /6 _ . —uncertainty in trend estimates
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=17 =1
=> Sampling uncertainty from model negligible



z-val trend T, (HadCrut3)
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z-val trend T, (ERA-40)
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Naive: z-val:
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=> Every change significant if enough members



Significance of trends - 2

time series:
regression line:

regression residuals:

standard error of b

variance of residuals:

effective dof:

r(t;), i=1,..mn
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trend slp 19502050
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trend slp 1950—-2100




trend slp 2050—-2100
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precip 1950—-2000
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precip 1950—-2050
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trend precip 1950—-2100
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Trend > noise, sea ice
(starting 1930)

Andreas Sterl, Decadaal Plezier, 29.05.2007



Hed ice coverage, NH, March |
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Hea lee coverage, SH, March |

45 »1M

35 x10M2

5 o012

1.5 oa™

50 yiall

_'I.I.I.I.I

I
I
—

1950 2000

B3 x1al?
55 x1a™
45 oM
35 x1oM
.5 3101
1.5 o™

£ N

=

Hea ice volume, oH, March

—Tmmmmmmmmn nin |11'|I|i_

cea ice coverage, SH, September

1.9 ¢ :|

1.7 w10

1.9 510 o

1.3 x10M

11 1013

o xint?

70 xini?
1480 2000 2080 21

bea ice volume, SH, September

1.9 21 DT-J jummuummmummmmmmmﬂmmmmmmmmmmmmmmmmhjmmmmmmmmmmmmmmuﬂ

17 x101 —

15 x1n13

1,3 #1012 —
11 x101d
8.0 x10™ —

70 x1012

oo

5a x1o01 :mmmmmmq
18980 2000 2080 21



AN/

0000 KoNo_oMoI
large ensemble => noise reduced
temperature signal already detectable at some
places
Precip & SLP change systematically, but slowly

Arctic ice-free in summer around 2040/50



