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Ozone in CCMs — developing complexity
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Multimodel ozone tendency - TOAR Budget

(@)
(q\}
)
) Am—
o e
Surface 9 = L ZM
E O O _
® ST
© =
oD =
= < 10 —
(4v}
—
m)
(b))
o
(@)]
(D)
S
FT o
©
=
©
.|
] T 7

I |
0 50 150 250 350

Longitude (degrees) ppb/hr
3

-5 -1 -05 -0.2 -0.1 -0.05-0.02-0.01 0.01 0.02 0.05 0.1 0.2 05 1 5

@ s S Archibald et al., TOAR “Budget”, Elementa 2021

NATURAL ENVIRONMENT RESEARCH COUNCIL



Tropospheric ozone budget in CCMs - large, opposing terms
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Ozone in CCMs — developing complexity

_ 0 A
s g5 |ioem - tge
5 © -8 _ Aal--"" 0
S2 ™ | © ACCENT 53 | . ﬁﬁ% :
S — 23 -
c@g VAT ] 55, | oloo 0[S
7 B . 2Ese - 0 O
B— = x
S _ i a0 O Y —
© 9 o gl ws - Q
o —N
S : I (A) z B) | =
u © - 000 0 3
@ — oo (C) |Is Q _ o (D)
E’ 8 S >
Q—~ QN n B :g
85~ _ . 85 9 _
QLD o 25 O
eb i o ¢
",g _— 1/ N— 0 gutJ 5
o o — 0 0 N —
£ - "o Bl o x 3 I PLE E
er 8 _ o —
g o« | | i | | | | | |
@ 1995 2000 2005 2010 2015 1995 2000 2005 2010 2015

Date of publication

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

@ s S Archibald et al., TOAR “Budget”, Elementa 2021



Ozone Chemical Tendency (Tg/yr)
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Effective radiative forcing - CMIP5 picture
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Ozone IRF - depends on altitude
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UKCA Tropospheric ozone column in CCMI (2018
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How does UKESM1 tropospheric ozone compare against observations?

- observations

UKESM1 vs Tilmes ozonesonde dataset — UKESM1-Historical
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How does tropospheric ozone burden evolve in CMIP6?

Analysis so far has focused on CMIP Historical and ScenarioMIP
SSP3-70 experiments, for which suitable diagnostic output was
available.

Picture has changed little since CMIP5/CCMI, MM range is also similar.
Ozone burden increased by about 40% from 1850 levels of 240 Tg
(MMM) with steepest rate of increase around 1960.

In SSP3-70, the rate of growth of the burden declines further, as NOx
emissions start to fall along this pathway after 2050.

Nevertheless, strong local changes in ozone seen regionally at the end

of the century.

Tropospheric ozone burden
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How does tropospheric ozone burden evolve in CMIP6?

Analysis so far has focused on CMIP Historical and ScenarioMIP

SSP3-70 experiments, for which suitable diagnostic output was

available.

e Picture has changed little since CMIP5, MM range is also similar.

e (Ozone burden increased by about 40% from 1850 levels of 240 Tg

(MMM) with steepest rate of increase around 1960.

e |n SSP3-70, the rate of growth of the burden declines further, as NOx
emissions start to fall along this pathway after 2050.

e Nevertheless, strong local changes in ozone seen regionally at the end

of the century.
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Attribution of tropospheric ozone burden changes

e AerChemMIP is a CMIP6 sub-project aimed at isolating effect of : :
PD-PI change in tropospheric ozone burden

chemically active gases and aerosol on climate via tiered attribution 400

histSST

—— histSST-piCH4
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histSST-piO3

experiments.

e Selected components held at 1850 levels, other forcings evolve —
along historical trajectories.
e Using atmosphere-only configuration with SSTs from historical

experiments
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