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ZMetoffie  CM|P6 Scenarios

Previous work analvsed impact on different SSP scenarios used in CMIP6
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Multi-model surface O, response

20 -

Hadley Centre
North Pole North America Europe Rus Bel Ukr Central Asia East Asia
33.2 +/-5.3 ppb 36.2 +- 4.9 ppb 37.0 +- 4.4 ppb 32.7 +/- 5.6 ppb 1379+ 2.1pp0 44.4 +/- 5.3 ppb

T I I R |

24

Ocean

Central America

North Africa

Middle East

South Asia

South East Asia

20 -
16
12
8_
4-
0
-4 4
-8 -
-12
-16

28.5 +/- 2.8 ppb

LB B B B B B B B B |

30.5 +/- 4.4 ppb

40.0 +/- 6.4 ppb

LB B B B B B B B B |

48,1 +/- 4.0 ppb

TIPS I R (PR IR U R B A |

507 +/- 6.2 ppb

31.6 +/- 4.9 ppb

24

South Pole

South America

Southern Africa

Pacific Aus NZ

Global

20 A
16
12
s_
4 =
0 -
-4
-8 -
-12 <

-16 -

21.6 +/- 2.6 ppb

| IR B B B BA BLE B B B |

24.5 +/- 4.5 ppb

::jﬁ:::

33.2 +/- 3.7ppb

25.0 +/- 3.6 ppb

R

29.9 +/- 2.3 ppb

1“161@91“@1“@1“90 ’LQFLQ'LG&Q’LQ@'LQ@'}'@Q 1“1619@1“@1“@1“90 1“101"@1“‘91@01"@ 1“1019@1“@1“@1‘&
Turnock et al., (2020) — ACP (https://doi.org/10.5194/acp-20-14547-2020)

www.metoffice.gov.uk

T T T T

T T T

T T T

- s5p585

A O3 (ppb)

A O3 (ppb)

==+ 55p370-lowNTCF

Example showing surface O,
response from multiple CMIP6
models in different SSPs

Regional surface O increases in
ssp370 and ssp585 with
reductions in ssp126

Largest diversity over South
Asia and in ssp370 scenario
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= NMetOffice Impact of non-CH, NTCF mitigation

Air quality and climate impacts from NTCF mitigation (O; and aerosols but not CH4) Wettest Day t
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» Surface PM, : and O, reduce across all regions

» Reductions of NTCFs leads to an increase in
temperature and precipitation, including in the
hottest and wettest days
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Allen et al., (2020) — Climate and air quality impacts due to mitigation of non-methane near-
term climate forcers (ACP: https://doi.org/10.5194/acp-20-9641-2020)
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=ZMetOffice |mpact of CH, + NTCF mitigation

Air quality and climate impacts from NTCF mitigation (O,, aerosol precursors and CH,)
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Allen et al., (2021) — Significant climate benefits from near-term climate forcer mitigation in spite of
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AerChemMIP Experiments

United Kingdom Earth System Model (UKESM) has been used to
Investigate the air quality and climate impacts across AerChemMIP
experiments with differing levels of mitigation in near-term climate forcers
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UKESM1 has undertaken all AerChemMIP simulations from Collins et al. (2017) (except those involving

NH; and nitrate aerosols)

A lot of simulations conducted with ssp370 scenario and various different levels of mitigation

Experiment ID Minimum model  CHy Aerosol Ozone Tier
configuration precursors precursors
ssp3708ST AGCM AER Reference  Reference Reference |
ssp370SST-lowNTCF  AGCM AER Reference  Clean Clean 1
ssp370SST-lowAer AGCM AER Reference  Clean Reference 2
ssp3708ST-lowBC AGCM AER Reference  Reference (non BC) Clean (BC)  Reference 2
ssp3708ST-lowO3 AGCM CHEMT  Reference Reference Clean 2
ssp370SST-lowCH4 AGCM CHEMT  Low Reference Reference 2
ssp37088T-sspi26Lu  AGCM AER Reference Reference (anthropogenic) 2

Additional AerChemMIP simulations beyond Collins et al. (2017):
ssp370SST-lowNTCFCH4 — combining CH, with non-CH, NTCFs

Use UKESML1 to examine

ssp370pdSST — future emissions but with present-day climate impact of various mitigation

Additional UKESM1 non-official simulations:

ssp370pdEms — ssp370 climate with present-day emissions

www.metoffice.gov.uk

measures on air quality and
climate
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Change in global O; precursor emissions in different ssp370SST sensitivity scenarios
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Change in global PM, - precursor emissions in different ssp370SST sensitivity scenarios
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Results

Air quality impacts calculated as the change in surface O; and PM, ¢

between different ssp370SST experiments and ssp370SST from UKESM1
simulations

Climate impacts calculated as the Effective Radiative Forcing (ERF)
between each experiment and ssp370SST
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10 year annual mean
surface O; response in
different ssp370SST
sensitivity scenarios
(stipling significant
difference)

Reducing aerosol
emissions
increases O,

Reducing O3, CH,
and aerosols leads
to large benefits to
surface O,
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Effective Radiative Forcings (ERF)

10 year global mean ERFs in
each scenario relative to
ssp370SST

Small negative ERF
from future changes
in all precursor
emissions

ERF (Wm™<)

Small ERF signal
from land use change
and mitigation of O,
precursor emissions
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Left hand bar shows 10 year
mean centred on 2050, right
hand bar centred on 2095.
Black line is median value
with bars showing

Mitigation of all
aerosols causes a
positive ERF but only
black carbon results
In a negative ERF

Large negative ERF
signal from CH, and
combined NTCFCH4
mitigation measures
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Combine Air Quality and ERF (climate) response of different mitigation options
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 Initial AerChemMIP work showed important differences in future regional air
pollutants under different mitigation scenarios

« Important impact from changes in both O, and precursors, as well as
CH, in different future scenarios

« Important to consider climate and air quality policies together when designing
mitigation measures

* Important to further understanding due to future climate
change

* Future work potentially on:

O Multiple models, using a better air quality metric, considering extremes and
temperature thresholds
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