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Figure S1: Gregory plots of albedo change for a) MPI-ESM and b) CESM. Markers indicate a single-year
global mean value for one ensemble member and solid lines are linear fits. Origin represents zero
temperature and albedo anomaly compared to the Preind simulation.
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Figure S2: Gregory plots of clear sky atmospheric absorption change for a) MPI-ESM and b) CESM.
Markers indicate a single-year global mean value for one ensemble member and solid lines are linear fits.
Origin represents zero temperature and atmospheric absorption anomaly compared to the Preind simulation.
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Figure S3. Regression of fast precipitation response versus atmospheric absorption in a) MPI-ESM and b)
CESM. R is the Pearson correlation coefficient.
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Figure S4. Logarithmical fit of CO2 fast precipitation calculated from preind, 2xCO2 and 4xCQO2
scenarios.
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Figure S5. Precipitation and precipitation components for each geoengineering scenario compared to
RCP45.



El) RCP45(2080-2100) - CDR(2080-2100) b) RCP45(2080-2100) - CDR(2080-2100)

Temperature change MPI-ESM K Temperature change CESM K
90N oo oo 90N
60N 60N 24
30N 30N | 12
0 [¢] — 0
305 308 12
60S 60S 24
908 90s
180 120W 80w 0 60E 120E 180 180 120W 60W 4] 60E 120E 180
C) SRM-TEMP(2080-2100) - CDR(2080-2100) d) SRM-TEMP(2080-2100) - CDR{2080-2100)
Temperature change MPI-ESM K Temperature change
90N N o — 9ON it
I 0.8 0.8
04 gy P ‘ T 0.4
0 0 0
0.4 308 0.4
608
I 0.8 = -0.8
e —— - —— = 90S [t :
180 120W B0W ] 60E 120E 180 180 120W 60W 0 60E 120E 180
e) SRM-PRECI(2080-2100) - CDR(2080-2100}) f) SRM-PRECI(2080-2100) - CDR{2080-2100)
Temperature change MPI-ESM K Temperature change CESM K
90N 90N
60N 60N 08
30N 30N | 04
0 0 — Q0
308 308 04
60S 60S 08
908 908
180 120W 80w 0 60E 120E 180 180 120W 60W 0 60E 120E 180
g) CDR(2080-2100) - RCP45(2010-2020) h) CDR(2080-2100) - RCP45(2010-2020)
Temperature change MPI-ESM K Temperature change CESM K
9N R 90N 1 | {
0.8
60N
30N 0.4
0 0
308 -0.4
60S
-0.8

905 [ — " R
180 120W B80W 0 B0E 120E 180

Figure S6. Regional temperature differences between a-b) RCP45 and CDR, ¢-d) SRM-TEMP and CDR,
and e-f) SRM-PRECI and CDR for years 2080-2100. Also shown are the temperature differences between
g-h) CDR in years 2080-2100 and RCP45 in years 2010-2020. The left and right columns show results for
MPI-ESM and CESM, respectively. Stippling indicates regions where the temperature change is
statistically significant at the 95% level, with significance levels estimated using a Student’s paired t-test
(sample of 20 yearly mean values for 3 ensemble members).
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Figure S7. Regional temperature differences in December-January-February between a-b) RCP45 and
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CDR, ¢c-d) SRM-TEMP and CDR, e-f) SRM-PRECI and CDR in years 2080-2100. Also shown are the
temperature differences between g-h) CDR in years 2080-2100 and RCP45 in years 2010-2020. The left
and right columns show results for MPI-ESM and CESM, respectively.
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Figure S8. Regional temperature differences in June-July-August between a-b) RCP45 and CDR, c-d)
SRM-TEMP and CDR, e-f) SRM-PRECI and CDR in years 2080-2100. Also shown are the temperature
differences between g-h) CDR in years 2080-2100 and RCP45 in years 2010-2020. The left and right
columns show results for MPI-ESM and CESM, respectively.
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Figure S9. Regional precipitation differences in December-January-February between a-b) RCP45 and
CDR, c-d) SRM-TEMP and CDR and e-f) SRM-PRECI and CDR in years 2080-2100. Stippling indicates
regions where the temperature change is statistically significant at the 95% level, with significance levels
estimated using a Student’s paired t-test (sample of 20 yearly mean values for 3 ensemble members).
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Figure S10. Regional precipitation differences in June-July-August between a-b) RCP45 and CDR, c-d)
SRM-TEMP and CDR and e-f) SRM-PRECI and CDR in years 2080-2100. Stippling indicates regions
where the temperature change is statistically significant at the 95% level, with significance levels
estimated using a Student’s paired t-test (sample of 20 yearly mean values for 3 ensemble members).



