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Project aims Past and future changes
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1. Do ‘high-top’ models better represent past climatology and trends + .| —sccoswrs / /) \\ L /VX_
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2. What are the anticipated future changes in final warming date? N ~— ‘ a ‘

3. What are the drivers of changes in final warming date? ' i
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e Changes 1n final warming date have been observed in recent | wmoos )
decades, and have been shown to be strongly determined by changes ° ) _
in lower-stratospheric ozone concentrations o - o ’ i

eFinal warming date has been shown to propagate downwards from
~1 hPa, so it may be sensitive to the location of the model top
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FI nd I wdlrmli ng d ate Figure 4: Final warming date for low-top (left column) and high-top (right column) models, with the
ensemble mean (thick black line). (a,b): historical and RCP4.5, (c,d): historical and RCP8.5. Raw data is
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cycle e Nonlinear trends from EEMD (an algorithm that decomposes time
, series into characteristic frequency modes)
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minimum d2T/dt2 at 50 depletion
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« Responsive to changes in ensemble . .
the thermal structure of e High-top mean shows a trend towards later warming by 2100 1n
the lower stratosphere RCP8.5
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» Different timescales, so different functional forms
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Figure 3: (a): Global-mean annual-mean greenhouse gas concentration (CO2 equivalent) for RCP4.5 Flﬂ&@ Warllling date 1s 1 week late in hlgh top : odels d 2 weeks
(dashed) and RCP8.5 (solid). (b): Antarctic mean (75-90°S) SON ozone concentrations at 50 hPa, relative to lé}te 11 IOW't.OP models, Compared to ERA'Intenm ancf! CFSR_
1900 values. e Final warming date becomes later with ozone depletion, with a
e Variety of lower stratospheric ozone timeseries return to earlier dates as ozone recovers

e High-top models show a trend towards later dates in RCP8.5,
associated with the GHG induced increase in temperature gradient
» Amplitude of ozone anomaly differs by up to a factor of 2 Learn more:

Wilcox, L. J., and Charlton-Perez, A. J., (2013). J. Geophys. Res., 1In press.

» Comparable turning points near 2000
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