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Supplementary Figures
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Supplementary Fig. 1. AR frequency and IVT in reanalysis and model simulation. a Annual
mean climatological AR frequency (shading in %) and IVT (vectors in kg/m/s) derived from NASA
MERRA-2 reanalysis over 1990-2014. b Same as a but for the ensemble mean of CESM?2 free-
AMOC simulation over the same period. The base map is from NCAR Command Language map

outline databases.
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Supplementary Fig. 2. DJF AR frequency change and AMOC impact. Changes in AR
frequency (shading in %) for the ensemble means of CESM2 a free- and b fixed-AMOC
simulations during the period of 2076-2100 relative to 1990-2014 during boreal winter (DJF), and
¢ the difference between the two (a minus b), along with the zonal mean of AR frequency. The
stipples refer to the regions where changes are not significantly different from zero at the 95%
confidence level of the Student’s t-test. The base map is from NCAR Command Language map
outline databases.
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Supplementary Fig. 3. JJA AR frequency change and AMOC impact. Changes in AR
frequency (shading in %) for the ensemble means of CESM2 a free- and b fixed-AMOC
simulations during the period of 2076-2100 relative to 1990-2014 during boreal summer (JJA),
and c the difference between the two (a minus b), along with the zonal mean of AR frequency. The
stipples refer to the regions where changes are not significantly different from zero at the 95%
confidence level of the Student’s t-test. The base map is from NCAR Command Language map
outline databases.
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Supplementary Fig. 4. Probability distributions of AR basic characteristics. Probability
density functions (PDFs) of the basic characteristics of global ARs for the ensemble means of free-
(blue) and fixed-AMOC (red) simulations during 2076-2100, and the difference between the two
(free minus fixed, black). a length of AR, b width of AR, c¢ latitude of AR equatorward tip, d
latitude of AR poleward tip, e direction of mean IVT, f coherence of IVT direction, g magnitude
of mean IVT, and h magnitude of landfall IVT.
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Supplementary Fig. 5. DJF AR-induced precipitation change and AMOC impact. Changes in
AR-induced precipitation (shading in m/year) for the ensemble means of CESM2 a free- and b
fixed-AMOC simulations during the period of 2076-2100 relative to 1990-2014 during boreal
winter (DJF), and ¢ the difference between the two (a minus b), along with the zonal mean of AR-
induced precipitation. The stipples refer to the regions where changes are not significantly different
from zero at the 95% confidence level of the Student’s t-test. The base map is from NCAR
Command Language map outline databases.
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Supplementary Fig. 6. JJA AR-induced precipitation change and AMOC impact. Changes in
AR-induced precipitation (shading in m/year) for the ensemble means of CESM2 a free- and b
fixed-AMOC simulations during the period of 2076-2100 relative to 1990-2014 during boreal
summer (JJA), and c¢ the difference between the two (a minus b), along with the zonal mean of
AR-induced precipitation. The stipples refer to the regions where changes are not significantly
different from zero at the 95% confidence level of the Student’s t-test. The base map is from NCAR
Command Language map outline databases.



Seasonal cycle of AR frequency (1990—2014)
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Supplementary Fig. 7. Seasonal cycle of AR frequency in reanalysis and model simulation.
Monthly and global mean AR frequencies averaged over 1990-2014 from NASA MERRA-2
reanalysis (black) and CESM2 free-AMOC simulation (ensemble mean, blue; one standard
derivation among ensembles, light blue). CESM2 ensemble spread is calculated as one standard
deviation among ensembles.
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Supplementary Fig. 8. AR latitudes in reanalysis and model simulation. Annual and global
mean a AR centroid latitude, b AR poleward-tip latitude, ¢ AR equatorward-tip latitude, and d AR
landfall latitude over 1990-2014 from NASA MERRA-2 reanalysis (black) and CESM2 free-
AMOC simulation (ensemble mean, blue; ensemble spread, light blue). Latitudes are averaged
across all detected AR events in each year. CESM2 ensemble spread is calculated as one standard
deviation among ensembles.



