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1.Supplementary methods

Within our localized SRM approach, we built up an iterative optimization scheme in order to
minimize local surface temperature anomalies (see Methods). The total number of iterations
carried out for the FP optimization was 20. As a diagnostic to assess the degree of optimization,
we used the root mean square error (rms) estimated for every grid point, between the annual
mean of the i-th iteration and the control run, for both surface temperature and precipitation,
respectively. In general, the scheme started converging around the 4th-5th iteration. However,
minor variations were still present after convergence so, for the analyses shown, we chose the
iteration with the minimum rms value among all 20 iterations. These turned out to be the 5th
iteration for the SRMsw approach and the 16th iteration for the SRMcLp approach.

One of the core steps of our optimized procedure has been that of creating a kernel which could
enable us to quantify, within our model, the sensitivity of surface temperature to changes in the
FP. In order to obtain this sensitivity matrix S, we developed a series of perturbation
experiments with the following setup: we carried out a 30-years 2xCOz2 run, in which we scaled
the FP along a (15° x 15°) moving square, and estimated S* at this location by the change in
surface temperature:

AT(x,y,tg) _ T(x‘y’ts)s _T(xﬁy'ts)ctrl (3)

S*(x,y,t5) = =
(.7, ts) AFP(x,yits)  FP(x,y,ts)s —FP(X,y,ts)cer

with the surface temperature of the perturbation experiments, T, the control, T,,,, the FP of

the perturbation experiments, FP g, and the control, FP ;. We repeated this for all locations
and for each season (tg) separately, for a total of 800 experiments. The final S is obtained by
first joining all the S* together, smoothing them with a gaussian filter applied along the spatial
coordinates, and ultimately by performing a linear interpolation over time.
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2.Supplementary Figures

Supplementary Figure 1. Annual mean temperature (upper) and precipitation (lower)
anomalies for the 2xCO2 (left), Homogeneous SRMcip (middle) and Localized SRMcLp
experiments (right). The Homogeneous SRMcLp experiment is designed to have the same
global mean (gmean) as the control. The area-weighted root mean square (rms) values based
on all grid points are shown for each response pattern.

Supplementary Figure 2. Seasonal cycle, computed as (DJF —JJA)/2, of temperature
(upper) and precipitation (lower) anomalies for the 2xCO2 (left), Homogeneous SRMcLb
(middle) and Localized SRMcLp experiments (right). The area- weighted root mean squared
(rms) values based on all grid points are shown for each response pattern.

Supplementary Figure 3. Annual mean anomalies over SREX regions [Seneviratne et al.,
2012] of temperature (upper) and precipitation (lower), for the 2xCO:2 (black circle),
Homogeneous SRMsw (red square), Homogeneous SRMcLp (blue square), Localized SRMsw
(red cross) and Localized SRMcwp (blue cross) experiments, respectively.

Supplementary Figure 4. Seasonal cycle, computed as (DJF — JJA) /2, over SREX regions
[Seneviratne et al., 2012], of temperature (upper) and precipitation (lower), for the 2xCO2
(black circle), Homogeneous SRMsw (red square), Homogeneous SRMcLp (blue square),
Localized SRMsw (red cross) and Localized SRMcLb (blue cross) experiments, respectively.
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Supplementary Figure 1. Annual mean temperature (upper) and precipitation (lower) anomalies for the 2xCO, (left),
Homogeneous SRMcp (middle) and Localized SRMcp experiments (right). The Homogeneous SRMc(p experiment is designed
to have the same global mean (gmean) as the control. The area-weighted root mean square (rms) values based on all grid
points are shown for each response pattern.
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Supplementary Figure 2. Seasonal cycle, computed as (DJF — JJA)/2, of temperature (upper) and precipitation (lower)
anomalies for the 2xCO; (left), Homogeneous SRM¢p (middle) and Localized SRMc;p experiments (right). The area- weighted
root mean squared (rms) values based on all grid points are shown for each response pattern.
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SREX Regions

£u§ EP e I
N A eria, MED VS CASTB oo
e CAM L SAS
iz e WAF | EAF flszal
SAF NAU
W ssh " sau
°
4] o ° o 3
w ° o Fomf ° °
x 3 ° ° o ° L 2
wo o e -]
Uk ° o o (=] (=] o o
£& 2
n:g__j o O o
as 11 o o E = —
w ] x g ]
= 1 » X% X * [ N - S - T W1 [ I N
0 i [ S . L
a
-1 o
o 2xC02 O Homogeneous SRMgy O Homogeneous SRM¢.p ®  Localized SRMgy ®  Localized SRM¢p
1.5 o
= o
S 1.0]
'_
(=]
E Q ° o °
& 051 o o 2 o o
o o ] ° o -]
o G0 ° oY »
a 00} =R liﬁagg!iiilunalﬂiaﬁﬁiag
=}
a
< 5§ & €« €« = N m €& « O 2O o I L w w v u u o0 v u << o3 2
J 9 z = Ww v v m m < 4 € I < E < < W
< Y =z G & 3 % 22 020 ¥¢¥ &=z 086 2 E S F & &6 23
SREX region

Supplementary Figure 3. Annual mean anomalies over SREX regions [Seneviratne et al., 2012] of temperature (upper) and
precipitation (lower), for the 2xCO, (black circle), Homogeneous SRMsw (red square), Homogeneous SRMcp (blue square),
Localized SRMsw (red cross) and Localized SRMcyp (blue cross) experiments, respectively.
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Supplementary Figure 4. Seasonal cycle, computed as (DJF — JJA)/2, over SREX regions [Seneviratne et al., 2012], of
temperature (upper) and precipitation (lower), for the 2xCO, (black circle), Homogeneous SRMsw (red square),
Homogeneous SRMcip (blue square), Localized SRMgsw (red cross) and Localized SRMcip (blue cross) experiments,
respectively.
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