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Data sets

Seasonal means and maxima of SWH < original ERA40 wave data

(“observed” wave heights)

P, —anomalies of seasonal mean SLP

G, — seasonal anomalies of squared SLP gradients (geostraphic wind energy)

P, and G, € SLP of ERA40 reanalysis for 1958-2001 “observed’

P,and G, € SLP of NCEP/NCAR reanalysis for 1958-2001 Sbsphere

(anomalies relative to the 1961-1990 climate)

Simulated P, and G, € 9 ensembles of integrations of human-induced

climate change (45 in total)
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Table 1. The nine coupled ocean-atmosphere models used
In this study and the number of integrations (runs)
conducted with each of these models.
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Period of integration: 1900-1999 (used: 1900-1941 + 1958-1999: 2x42 yr.)

All with historical greenhouse gases and sulphate aerosols forcing

Obtained from the IPCC AR4 models output archive




Methodology

e Wave height not directly available = Statistical simulations of SWH:

Climate model simulations
—> corresponding
SWH change

(1958-1999)

e Optimal detection approach (TLE fit):

If scaling factor B> O significantly;
response to anthropogenic forcing is detected /nternal variability

N~ consistent? using simulations for 1900-41
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Trend patterns of seasonal mean SLP anomalies
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Trend patterns of seasonal anomalies of squared SLP gradients
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Trend patterns of seasonal mean SWH
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Trend patterns of seasonal 20-yr return values of SWH
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The estimated scaling factor &
its 5-95% uncertainty range ( )

Scaling factor &y

Response detected because all ,é, >0

ERA40 ERA40-SWH ERA-SWH
Observational/hindcast data set

Magnitude of response
underestimated for the
cases with g, >1.

Scaling factor &y

¢ — climate models
underestimate
the internal var.

ERA40 ERA40-SWH ERA-SWH

Conservative conclusions SR
Observational/hindcast data set




Concluding remarks

In the cold seasons:

e The observed trend patterns of SWH and storminess:

in high-latitudes, ¥ to the south
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Concluding remarks

In the cold seasons:

1 ! 1

e Anthropogenic forcing has had a detectable influence on the trends

(all observed datasets used)

e The climate models significantly underestimate the magnitude of the

response to anthropogenic forcing

e The climate models also underestimate the observed internal

variability in fall (= conservative detection conclusions)
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_The End -

Thank you very much!




