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As the world struggles to limit global warming, interest in

stratospheric aerosol injection (SAI) has increased in recent MPI-ESM1-2-HR UKESM1-0-LL

years. SAI would aim to cool the Earth by injecting sulfate 180° 120°W 60°W 0° 60°E 120°E 180° 180° 120°W 60°W 0° 60°E 120°E 180°

particles into the upper atmosphere, which would reflect incoming

sunlight back to space'. Previous studies have shown that SAI
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could produce regionally varying temperature and precipitation

impacts'2**. The aim of this research is to evaluate the

effectiveness of SAI by quantifying climate zone changes over J0°N 30°N 30°N 30°N

time, ultimately identifying these regional fluctuations.
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e A modified version of the Koppen-Trewartha climate classification 30°5

system is used to illustrate global climate distribution.

e The classification system was modified to condense it, and the major

climate zone xA was added to represent predicted extreme heat over 180° 120°W 60°W 0° 60°E 120°E 180° 180° 120°W 60°W 0° 60°E 120°E 180°
the tropics.

e We identify climatic changes by comparing the projected distribution
of climate under future scenarios (2085-2099), such as a high .-I l.. .l. .l.

emission scenario (SSP5-8.5), a medium-tier emission scenario -.-
(SSP2-4.5) and an SAI scenario (G6sulfur), to that of historical
emissions (1985-2014) in six different CMIP6 climate models (2 are

used as examples). SS5P2-4.5 SS5P5-8.5 Gosulfur
e Go6sulfur: Experiment where global emissions are set at the level of A 0 18% A 0808
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SSP5-8.5, but due to SAI implementation, global temperatures have A
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e Hypothesis 2 (H2): SAI is effective and would produce changes
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been reduced to what they would amount to under mitigation (SSP2-

4.5) instead.
e Hypothesis 1 (H1): SAI 1s not effective and would not necessarily H l

prevent shifts in climate zones. This could be for a number of reasons

similar in magnitude and type to the mitigation (SSP2-4.5) scenario,
therefore preventing climate shifts. D .

Koppen-Trewartha Climate Zones
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/ Major and minor climate zone shifts for all future scenarios\
quantified by their relation to average temperature and
precipitation. Data is from models UKESM1-0-LL and MPI-
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. . . . . . ESM1-2-HR, as they are relatively “hot” and “cold” models,
respectively (UKESM1-0-LL has the highest transient climate
30°S 30°s 30°S 30°s 30°s 30°5 response (TCR), while MPI-ESM1-2-HR has the lowest TCR value
out of the model spread®). Pie chart data is the average percent
60°S 60°S 60°S 60° 60°S 60°S breakdown of transitioning land area in all models quantified by
K this same relation. j
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Conclus i1ons

SSP2-4.5 SSP5-8.5 G6sulfur

o All models agree with H2, showing that climatic changes produced under
\ SAI are very similar to those produced under mitigation (SSP2-4.5), much

f
more so than those in a high emissions world without SAI (SSP5-8.5).

E UpPpPor -I- ing e The climate transitions under Gé6sulfur observed in all models are

In fﬂ FMma 'I' _i_un systematic, usually going from colder to warmer and drier climate

types.
e Even between models on opposite ends of the warming spectrum, this

14.34% trend remains constant, reducing uncertainty.

13.55%

22810 o While SAI is effective, it is not as effective as reducing carbon

emissions.

e Despite general agreements on the effectiveness of SAI across models,
there is not a model consensus on the exact magnitude in which SAI is
effective based upon the individual percentages of shifts in land area

between different major climate types and subtypes.

* Differences in model response may be a result of internal variability, TCR

L value, inclusion of interactive aerosol microphysics, SAI algorithm,

I  — T resolution, or the injection scenario used in Gb6sulfur.

Major Cold ~ Minor Cold No Transition ~Minor Hot ~ Major Hot Major Dry ~ Minor Dry  No Transition Minor Wet ~ Major Wet e These factors are impor‘[an‘[, and further analysis 1S needed in the future
to truly understand individual model response to SAI.




