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Aerosol is an important driver of regional climate trends
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Aerosol is an important driver of regional climate trends
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Regional Aerosol MIP
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Regional Aerosol MIP

e SSP3-7.0 baseline, with regional SO,, BC, and OC perturbations following SSP1-2.6

* Coupled transient simulations (January 2015 to February 2051). Fixed SST partners for all Tier |
experiments using 2050 emissions

* At least 10 members per transient experiment, continuing from historical simulation
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Regional Aerosol MIP

* SSP3-7.0 baseline, with regional SO, BC, and OC perturbations following SSP1-2.6
* Coupled transient simulations (January 2015 to February 2051). Fixed SST partners for all Tier |

experiments using 2050 emissions

* At least 10 members per transient experiment, continuing from historical simulation

Tier 0
e SSP3-7.0

Tier |

e Global

e Africa and the Middle East
e East Asia

* North America and Europe
e South Asia

Tier 2
¢ South+East Asia
e Sub-Saharan Africa carbonaceous

e South Asia carbonaceous
¢ Global, with NH3 and NOy
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Regional Aerosol MIP

* SSP3-7.0 baseline, with regional SO, BC, and OC perturbations following SSP1-2.6
* Coupled transient simulations (January 2015 to February 2051). Fixed SST partners for all Tier |

experiments using 2050 emissions

* At least 10 members per transient experiment, continuing from historical simulation

Tier 0
e SSP3-7.0

Tier |

e Global

e Africa and the Middle East
e East Asia

* North America and Europe
e South Asia

Tier 2
¢ South+East Asia
e Sub-Saharan Africa carbonaceous

e South Asia carbonaceous
¢ Global, with NH3 and NOy
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Robust response to global aerosol reductions
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Robust response to global aerosol reductions
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Robust response to East AS|an aerosol reductions
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RAMIP can help us to understand nonlinearities in the
response to regional emission changes
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Regional experiments capture

most of the global emission

difference, but only 50-70% of
the total ERF

Large model differences in
the contribution to the
global mean temperature
response from regional emission
changes
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RAMIP can help us to understand nonlinearities in the
response to regional emission changes
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RAMIP can help us to understand nonlinearities in the
response to regional emission changes
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RAMIP can help us to understand nonlinearities in the
response to regional emission changes
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Ensemble size is crucial

RAMIP requires at least 10 members per transient experiment, as a balance between
information gained and computational cost
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Ensemble size is crucial

RAMIP requires at least 10 members per transient experiment, as a balance between
information gained and computational cost
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RAMIP

e We perform a set of experiments across a
number of models that better enable us to assess
the potential contribution of aerosols to near-
future climate change, to describe the robust
features of the response to regional aerosol
changes, and to identify where the key
uncertainties lie.

* Consistent treatment of aerosol emissions

* Realistic aerosol perturbations, with straightforward
parallels to SSPs and air quality

* Emission regions with a future focus

Timeline

eExpect Tier | to be completed by all participating
models by mid 2024

eCMORized data publicly available via CEDA by

January 2025
e Contact ramip@ncas.ac.uk for early access to data

National Centre for
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RAMIP description paper and variable request
https://gmd.copernicus.org/articles/16/4451/2023/

12

Tglyear

BC global
1op =90 SSP3-7.0 -
- 8™ 00 TTeeelll o]
I} C—
e 6N —. = TTTTTe- 3
D | difference ]
4k ]
ol ___S_SP1—2.6
= 0 * * * * -
0.0 0.2 0.4 0.6 0.8 0.9 1.1 1.3 15 2020 2040 2060 2080 2100
MODIS AOD
4F7 : 4F g 4F v .
BC EAS BC SAS . BC AFR ]
3F - 3 3k ]
@ e M @ 8 | 000 .-
q>).2_ Rl P 9.2_ gz_ ——————— 3
B) T - \‘ ~d B) : B" [ :
= Sin E———a_ ] P
1F ; 1F Seccaccalls S 1} 1
o , T T oV, , o -nee of. , ) s 3
2020 2040 2060 2080 2100 2020 2040 2060 2080 2100 2020 2040 2060 2080 2100
30F y 30F™ g 30F g -
SO, EAS - SO, SAS . SO, AFR ]
25 25} —_— 25F ]
B 20F ~‘::::::::~ - 20F ”--:~\~~~ - 20+ ]
%15- - l%15- o=l l%15-
10F 10 3 10f a2
5F 5~ T " 5t B e ]
0L ; A g Ot i : Ml (1] % ; i i
2020 2040 2060 2080 2100 2020 2040 2060 2080 2100 2020 2040 2060 2080 2100
= [=]

National Centre for
Atmospheric Science

NATURAL ENVIRONMENT RESEARCH COUNCIL

RAMIP 2

Regional Aerosol
Model Intercomparison Project

Tglyear

120
100

80}
60|

40

20
0

Tglyear

4F T T
BC NAM+EUR

SO, global

Sima
-
-
~ -
~ -
-~

-
-
~
-
-
-
-
- -
- -

2020 2040 2060 2080

_______

- - ]

-
- - -

- - -

-

L e

- — -
-

Wilcox et al. (2023)

www.ncas.ac.uk
ramip@ncas.ac.uk




