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= |Vlontreal Protocol was ratified 20 yearé ago_.

= Generally credited with “saving the ozone
layer”.

= \Was based on imperfect science

= What would be the state of the atmosphere
out.the Montreal Protocol?

- . e —
‘%Eahare o) | aduherelprezone-climate

acks; radiative impact of CECs:is
ignored.
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_: Couples aerosols — gas phase chemistry —
~ climate

= Based on New Dynamics UM

= Has got representations of major proCeESSES
affecting composition

» = Rarticularly, halogen chemis

=melgio

nd polar ..
‘ en.
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= ——Present-day —Same as A
— AMIP2 SSTs + ice
— 3.5 ppbv total ClI
— 20 pptv total Br

— SPARC aerosol incl
matubo signature

W

— 1989-1999
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Top: ozone column in present-day situation (Sim A).
Bottom: Mean annual cycle versus TOMS/SBUV climatology
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(Logan, 1999)
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e Viean ozone VMR versus
- HALOE climatology. for
— September

(courtesy of Luke Abraham)
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—— (Figure from Eyring et al., 2006)

Lifetime of southern polar vortex well captured.
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Correl Yy
coefficient between

ozone column at

and zonal winds at
50 hPa

Blue: 2050
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WW Geopotential height difference vs

AMfrom 1979 to 2000
(Thompson and Solomon, 2002) reference at 500 hPa in DJF.
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SEESIMUIAUONS O present=aayv: andn
___atmospheres have been carried out.

= Present-day simulation compares generally well
with observations.

= O ppbv of chlorine substantially affect climate,
esp. in polar regions.

WiSimilarities of simulated hlghﬁmorine climates
ﬂiﬁ-@b

= Publication in progress

g
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= Move to HadGAM2; address temperature bias
- = [ntegrate with nudging

= \Whole-atmosphere chemistry

= Mesoscale modelling with UKCA

= NERC-funded model validation / climate

gineering project _
ﬁ@%mmm,-wmm IPCC -
uvities
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High-latitude
temperature
biases of various
models versus
ERA-40 (from
Eyring et al,
2006).

Dark blue: UKCA
versus UARS
climatology.
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Annual mean temperature change Annual mean temperature change
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Annual-mean temperature changes: (left) B-A (right) C-A
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