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table S1: Sizes of individual model ensembles from CMIP6 pre-industrial control (piC), historical
(Hist), and high-emission scenario (SSP5-8.5) experiments used in this work. The names of the six
models for which historical experiments were so-called “large ensemble simulations™ (with 25 or

more ensemble members) are shown in bold type.

CMIP6 Models piC [200 years] Hist [1900-2014] SSP5-8.5 [2015-2100]
ACCESS-ESM1-5 1 30 30
CESM2 1 11 5
CNRM-CM6-1 1 26 6
CanESMS 1 25 25
FGOALS-g3 0 6 4
GISS-E2-1-H 1 10 5
HadGEM3-GC31-LL 1 5 4
INM-CMS5-0 1 10 1
IPSL-CM6A-LR 1 32 6
MIROC-ES2L 1 30 10
MIROC6 1 50 50
MPI-ESM1-2-LR 1 10 10
MRI-ESM2-0 1 5 5

Multi-model mean 12 13 13




table S2: Parameters characterizing the relationship of NA and GT, and that of their PCs,
namely p; and p;, to central-eastern and western Sahel rainfall in the concatenation of
Hist and SSP5-8.5. Columns from left to right show model name, the parameters describing the
relationship of GT and NA, on the left, including their correlation coefficient (p), the ratio of their
standard deviations (k = o1 /0%), where subscripts 1 and 2 refer to GT and NA, respectively, the
angle (¢, in arc degree) of the PCA rotation of GT and NA, the percent of total variance explained
by the trailing mode with respect to the sum of leading and trailing modes, A; and A,, where
the leading and trailing modes correspond to time series p; and p», respectively, and parameters
describing the regression model § = ap+bp,, on the right, where y is rainfall in the central-eastern
(CES) or western (WS) Sahel, and the two rightmost columns represent the correlation of Sahel

rainfall as directly output from simulations and as modeled in the regression.

A a b p(y.9)
p K ¢ yw,
"2 1CES WS CES WS CES WS

ACCESS-ESM1-5 [ 099 1.04 4394 0.28 | 0.84 -0.50 0.44 0.76 095 091

CESM2 099 133 3695 034 |0.15 -0.81 0.64 046 0.66 0.93
CNRM-CM6-1 1.00 095 46.40 0.10 | 0.85 -043 0.20 046 0.87 0.63
CanESM5 1.00 097 4595 0.07 | 099 064 0.07 050 099 0.81
FGOALS-g3 099 122 3931 032|021 -093 043 0.11 047 094

GISS-E2-1-H 0.99 1.15 4099 041|032 -0.77 035 025 047 0.81
HadGEM3-GC31-LL | 1.00 1.04 43.88 0.27 | 0.89 -0.73 0.18 0.35 091 0.81
INM-CMS5-0 099 094 46.72 0.65 | 0.74 0.64 0.18 0.26 0.76 0.69
IPSL-CM6A-LR 1.00 1.01 44.65 0.17 | 093 -058 022 0.56 096 0.80
MIROC-ES2L 1.00 1.01 4484 0.15|091 -0.11 0.14 047 092 048
MIROC6 1.00 093 47.17 0.13 | 097 -0.72 0.19 0.53 099 0.89
MPI-ESM1-2-LR | 099 098 4562 0.29 | 096 081 0.13 038 097 0.90
MRI-ESM2-0 0.99 1.09 4239 0.74 | 045 -0.61 057 059 0.73 0.85
Multi-model mean | 1.00 1.04 4380 0.10 | 097 -0.50 0.22 0.80 0.99 0.95




table S3: Parameters characterizing the relationship of NA and GT, and that of their PCs,
namely p; and p,, to central-eastern and western Sahel rainfall in the pre-industrial control

simulations. See the caption in table S2 for details.

1 a b p(Y9§,)
p K ¢ T
"2 1 CES WS CES WS CES WS

ACCESS-ESM1-5 | 0.29 1.08 37.30 35.18 |-038 -0.17 023 041 045 045

CESM2 038 1.04 4229 31.05]-034 -0.21 038 049 0.51 053
CNRM-CM6-1 0.37 0.80 60.72 29.00 | 0.08 0.15 0.25 036 0.26 0.39
CanESM5 036 094 4993 3184 | 0.09 -0.01 0.03 0.13 0.09 0.13

GISS-E2-1-H 033 152 18.87 25.00| 024 0.09 -0.01 023 0.24 0.25
HadGEM3-GC31-LL | 0.26 0.65 75.06 26.52|-0.04 035 0.21 029 021 046
INM-CMS5-0 0.36 0.56 7474 19.64 | -0.05 0.21 025 0.13 025 0.25
IPSL-CM6A-LR 0.37 0.85 57.15 30.21|-0.11 0.09 038 042 040 043
MIROC-ES2L 0.54 1.68 2245 1640 |-0.16 -0.29 -0.03 0.26 0.16 0.39
MIROC6 048 1.54 2345 20.10|-0.29 -0.28 0.08 0.35 0.30 045
MPI-ESM1-2-LR | 046 1.16 35.86 25.96 | -0.57 -0.28 0.30 048 0.64 0.56
MRI-ESM2-0 038 0.71 66.01 2558 |-0.04 026 0.09 020 0.10 0.32
Multi-model mean | 0.26 1.02 4293 36.78 | -0.23 -0.07 0.22 038 0.32 0.38




table S4: Parameters characterizing the relationship of NA and GT, and that of their PCs,
namely p; and p», to central-eastern and western Sahel rainfall in the Historical simulations.

See the caption in table S2 for details.

N a b P,y
P K ¢ T
"2 1 CES WS CES WS CES WS

ACCESS-ESM1-5 | 093 0.84 5049 346 |0.69 021 047 0.75 084 0.78

CESM2 091 091 4787 428 | 062 022 042 0.75 0.75 0.76
CNRM-CM6-1 096 0.84 50.12 1.74 | 0.84 0.73 0.04 0.19 0.84 0.93
CanESM5 097 1.02 4448 146 | 094 089 0.05 025 094 0.75
FGOALS-g3 095 1.08 42.62 242|041 -0.67 0.18 034 045 0.26

GISS-E2-1-H 0.88 1.19 3931 5.63 | 064 -0.09 -0.09 025 0.64 046
HadGEM3-GC31-LL | 0.87 0.79 5259 630 | 0.64 0.09 020 045 0.67 041
INM-CMS5-0 090 099 4523 526 |0.16 0.16 031 038 035 0.69
IPSL-CM6A-LR 097 0.84 5030 155 (074 037 040 058 0.85 047
MIROC-ES2L 094 092 4755 287|040 -0.01 036 047 054 0.78
MIROC6 091 097 4596 4.64 | 0.60 -0.06 0.60 0.78 0.85 0.70
MPI-ESM1-2-LR | 092 091 4799 3.78 | 0.60 053 033 046 0.68 0.63
MRI-ESM2-0 0.83 0.79 53.05 809 | 034 0.18 045 0.61 0.56 0.90
Multi-model mean | 0.97 094 46.89 133 | 084 030 039 0.85 092 0.90




table SS: Parameters characterizing the relationship of NA and GT, and that of their PCs,
namely p; and p,, to central-eastern and western Sahel rainfall in the SSP5-8.5 projections.

See the caption in table S2 for details.

A a b py.¥)
P K ¢ T
"2 CES WS CES WS CES WS

ACCESS-ESM1-5 | 1.00 1.22 3925 0.10 | 041 -094 038 0.16 0.55 0.96

CESM2 099 151 3342 029 |-0.61 -093 0.10 020 0.61 0.94
CNRM-CM6-1 1.00 099 4524 0.18 | 0.54 -0.83 0.15 0.13 0.56 0.84
CanESM5 1.00 1.02 4436 0.04 | 098 -0.66 0.07 0.38 0.98 0.77
FGOALS-g3 098 131 3733 0.72 | -040 -0.85 0.29 0.28 0.50 0.89

GISS-E2-1-H 099 130 3741 061 |-0.62 -0.86 0.10 0.06 0.63 0.86
HadGEM3-GC31-LL | 0.99 1.14 4133 033 | 058 -0.75 0.07 033 0.58 0.82
INM-CMS5-0 096 1.01 4476 224 | 042 027 020 0.28 047 040
IPSL-CM6A-LR 099 106 4331 032 ] 081 -0.73 029 042 087 0.83
MIROC-ES2L 0.99 1.04 43.838 030 | 0.77 -0.28 0.20 0.44 0.79 0.52
MIROC6 1.00 098 45.71 0.07 | 095 -091 0.13 0.19 096 0.93
MPI-ESM1-2-LR | 099 1.08 4289 0.28 | 091 044 0.19 044 094 0.63
MRI-ESM2-0 099 135 36.52 061 |-056 -0.87 0.19 0.24 0.59 0.90
Multi-model mean | 1.00 1.14 4133 0.03 | 0.83 -0.95 0.06 0.24 0.83 0.96






