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SAl simulated with CESM2(WACCMS)

ARISE-SAI-1.5 protocol G6-1.5K-SAI protocol

T Richter, et al. (2022) Visioni, et al. (2024)
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SAl simulated with CESM2(WACCMS)

AMOC still declining in both cases

dT (°C),
years)

Most injection at 15°S provides
relatively even cooling

dT (°C),

Hemispherically symmetric injection
overcools NH, undercools SH
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Motivation: SAl simulations are often short, with an
evolving background
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climate are hard to "
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Old GeoMIP Experiment: G2

Plcontrol background
1%CO, forcing

Solar dimming to offset
radiative forcing

50 years of cooling

Radiative forcing (W/m?2)

G2 (Kravitz, et al. 2011)

Time (years)
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New Experiment: G2-SAl

* Plcontrol background

G2-SAl
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G2-SAl with CESM2(WACCMG6):
mirror G6 and ARISE protocols

S0, distribution (1-DOF) S0, distribution (3-DOF)
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Initial observations (years 0-30 of injection)

Year 0—3|O minusI Control'

' ' 1%CO,
0.60 - i
0.30 - -
0.00 —= - Plcontrol
-0.30 —\,/\/_/—/\/ \\_
| 1

G2

Surface Temp. (degrees)

Overcooling in SH

“ARISE-like” overcorrects in SH early on
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Sensitivity tests (single point injections)
— how wrong were our estimates?

i 10-year sensitivity runs: ATO vs. background ;o S0, digtiibution (3-00F)
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Third G2 simulation: modified controller

SO2 distribution (1-DOF)
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Different injections can affect AMOC differently!
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Different injections can affect AMOC differently!
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Different injections can affect AMOC differently!
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Different injections can affect AMOC differently!

AMOC (max 1) below 500m depth, 26.5°N)
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Different injections can affect AMOC differently!

AMOC (max ) below 500m depth, 26.5°N)
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Different injections can affect AMOC differently!
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What have we learned? :

« Sensitivity can vary substantially w/
scenario, even in the same model

« Small sensitivity differences can
matter in the long term

 Temperature targets can be met
with different injections

» Different injection strategies can
meet the same targets and have
very different impacts

* Implications for how we present
results, talk to policy makers
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Contact: walker@ucar.edu
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