Inter-GCM variance:

GCM_1 GCM_1 GEM_1
varl (GCM_2> RCMl) var2 ( GCM_2> RCM2 varN (GCM_2> RCMN
GCM_N GCM_N GCM_N

Inter-GCM_var = mean(varl, var2, varN)

Inter-RCIM variance:

RCM_1 RCM_1 RCM_1
varl (GCMI —EE RCM_2 ) var2 (GCMZ —EE Rcm_z) varN (GCMN —EE RCM_2 )
RCM_N

RCM_N RCM_N

Inter-RCM_var = mean(varl, var2, varN)

Fig. S1 Schematic process for the analysis of variance
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Fig. S2: Monthly precipitation climatologies (mm/d) during November for the period 1985-2005. Fist column (from
the left) displays the driving GCMs used and columns 2-4 display the downscaled products according to RCA4.v1,
CCLM4-8-17.v1 and REMO2009.v1
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Fig. S3: Monthly precipitation climatologies (mm/d) during December for the period 1985-2005. Fist column (from
the left) displays the driving GCMs used and columns 2-4 display the downscaled products according to RCA4.v1,
CCLM4-8-17.v1 and REMO2009.v1
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Fig. S3: Continued
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Fig. S4: Monthly precipitation climatologies (mm/d) during February for the period 1985-2005. Fist column (from
the left) displays the driving GCMs used and columns 2-4 display the downscaled products according to RCA4.v1,
CCLM4-8-17.v1 and REM0O2009.v1



Driving GCMs RCA4.v1 CCLM4-7-18.v1 REMO2009.v1

IPSL-LR

IPSL-MR

CSIRO-Mk3-6-0

NorgESM

GFDL-ESM2M

Fig. S4: Continued

(mm/d)

40

35

30

25

20

18

16

14

12

10

O =N Wk OO N®



(mm/d)

Driving GCMs RCA4.v1 CCLM4-7-18.v1 REMO2009.v1 40

_ |

K

T

l_

=4

wi 35

0

L

o~

% 30

(W)

e

{0

Q

o 25

=

=

78]

<

o

=
20

v 18

N

E 16

)

Ee)

10}

- 14
12

O 10

o

a

= 8
7
6
5

g 4

o 3

: :

5 1
0

Fig. S5: Monthly precipitation climatologies (mm/d) during March for the period 1985-2005. Fist column (from the
left) displays the driving GCMs used and columns 2-4 display the downscaled products according to RCA4.v1,
CCLM4-8-17.v1 and REM0O2009.v1
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Fig. S6: Monthly precipitation bias (model — CHIRPS in mm/d) during November for the period 1985-2005. Fist
column (from the left) displays the driving GCMs used and columns 2-4 display the downscaled products according
to RCA4.vl, CCLM4-8-17.v1 and REM0O2009.v1
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Fig. S7: Monthly precipitation bias (model — CHIRPS in mm/d) during December for the period 1985-2005. Fist
column (from the left) displays the driving GCMs used and columns 2-4 display the downscaled products according
to RCA4.vl, CCLM4-8-17.v1 and REM0O2009.v1



(mm/d)

REM0O2009.v1

RCA4.v1 CCLM4-7-18.v1

Driving GCMs

S

0-9-CAIN-0HISD

INCINS3I-1045

Fig. S7: Continued



Driving GCMs

RCA4.v1 CCLM4-7-18.v1

78 il

EC-EARTH (r12)

CanESM?2

MPI-ESM-LR

HadGEM?2-ES

MIROCS

CNRM-CM5

Fig. S8: Monthly precipitation bias (model — CHIRPS in mm/d) during February for the period 1985-2005. Fist column
(from the left) displays the driving GCMs used and columns 2-4 display the downscaled products according to
RCA4.v1, CCLM4-8-17.v1 and REM0O2009.v1
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Fig. S9: Monthly precipitation bias (model — CHIRPS in mm/d) during March for the period 1985-2005. Fist column
(from the left) displays the driving GCMs used and columns 2-4 display the downscaled products according to
RCA4.v1, CCLM4-8-17.v1 and REM0O2009.v1
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Fig. S10: Scatterplots of the RCM increment (RCM-GCM) for precipitation (mm/day) as a function of the GCM bias
(GCM-0OBS) for November. Colors indicate the driving GCM and shapes indicate the downscaling RCMs. The four
panels indicate spatial averages over southern Africa (Region A), the Angola Low region (Region B), the Mozambique
region (Region C) and South Africa region (Region D).



Region A Region B
6- I 6- | GCMs:
5- - 5- ~ I CanESM2
iy | r=-0.76 - o | r=-0.65 EC.EARTH
= I n | B | HadGEM2-ES
3- 3- -ESM-L
= ~ | 5 N — — MPI-ESM-LR
5 2- ~ < g AN 2- ~ T ($e] nﬂm
(o]
§1- \&\DEIDA . \\\IA
5 0 ———— _-L_.\____ I _-I‘_\.____
o - I S - I S~
S ~
~
5- | ~ 2- | ~~ MIROC
81 I 31 l
3 -2 1 0 1 2 3 -2 -1 0 1 2
Region C GCM Bias Region D GCM Bias RCMs:
6- I 6- I ccema O
5- | r--0.54 5- | r-006 RCA4a A~
- 4- | 4- | REM02009 | |
c
2 3~ | 3~ I
g 2- R \sA T | 2- :’ ~ 5 $
£ q- ~ ~ ﬁ 1- \OK &D\ o
go_____w_ \———— () e — — — — — — _+:'————
oo | ~ - I ~
== ~ ~ “~
-2- | ~ -2- | ~
81 | 4 l
3 2 1 0 1 2 3 2 -1 0 1 2
GCM Bias GCM Bias

Fig. S11: Scatterplots of the RCM increment (RCM-GCM) for precipitation (mm/day) as a function of the GCM bias
(GCM-0OBS) for December. Colors indicate the driving GCM and shapes indicate the downscaling RCMs. The four
panels indicate spatial averages over southern Africa (Region A), the Angola Low region (Region B), the Mozambique
region (Region C) and South Africa region (Region D).
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Fig. S12: Scatterplots of the RCM increment (RCM-GCM) for precipitation (mm/day) as a function of the GCM bias
(GCM-0OBS) for February. Colors indicate the driving GCM and shapes indicate the downscaling RCMs. The four
panels indicate spatial averages over southern Africa (Region A), the Angola Low region (Region B), the Mozambique
region (Region C) and South Africa region (Region D).
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Fig. S13: Scatterplots of the RCM increment (RCM-GCM) for precipitation (mm/day) as a function of the GCM bias
(GCM-0BS) for March. Colors indicate the driving GCM and shapes indicate the downscaling RCMs. The four panels
indicate spatial averages over southern Africa (Region A), the Angola Low region (Region B), the Mozambique region
(Region C) and South Africa region (Region D).
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Fig. S15 Monthly precipitation change (future — present in mm/d) during November for the period 2065-2095 relative
to 1985-2005. Fist column (from the left) displays the driving GCMs used and columns 2-4 display the downscaled
products according to RCA4.v1l, CCLM4-8-17.v1 and REM0O2009.v1
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Fig. S16 Monthly precipitation change (future — present in mm/d) during December for the period 2065-2095 relative
to 1985-2005. Fist column (from the left) displays the driving GCMs used and columns 2-4 display the downscaled
products according to RCA4.v1l, CCLM4-8-17.v1 and REM0O2009.v1
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Fig. S17 Monthly precipitation change (future — present in mm/d) during February for the period 2065-2095 relative
to 1985-2005. Fist column (from the left) displays the driving GCMs used and columns 2-4 display the downscaled
products according to RCA4.v1l, CCLM4-8-17.v1 and REM02009.v1
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Fig. S18 Monthly precipitation change (future — present in mm/d) during March for the period 2065-2095 relative to
1985-2005. Fist column (from the left) displays the driving GCMs used and columns 2-4 display the downscaled
products according to RCA4.v1l, CCLM4-8-17.v1 and REM02009.v1
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