Supplementary

Table S1. Basic introduction to the selected GGCM:s.

GGCMs Model types M:(‘fleiierrig:nt Irnrfegte}lf(i)(zln Resolution
CLM-CROP  Ecosystem D/F/H Irr/Noirr 0.5%0.5°
GEPIC Site-based D/F/H Irr/Noirr 0.5°x0.5°
EPIC-TAMU  Site-based F/H Irr/Noirr 0.5°x0.5°
EPIC-IIASA  Site-based F/H Irr/Noirr 0.5°%0.5°
EPIC-BOKU  Site-based D/F/H Irr/Noirr 0.5°x0.5°
PAPSIM Site-based D/F/H Irr/Noirr 0.5°%0.5°
PDSSAT Site-based D/E/H Irr/Noirr 0.5°x0.5°
PEGASUS Ecosystem D/F/H Irr/Noirr 0.5°x0.5°

Notes: D, F, and H represent the “Default” scenario, the “Fullharm” scenario, and the

“Harmnon” scenario, respectively.
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Figure S1. Scatter and density plots for EPIC-ITASA simulations and RF-predicted
maize yields in the valida-tion dataset. Notes: “ff” represents the irrigated condition,
while “nf” represents the rain-fed con-dition. (a) Maize yield under irrigated
conditions; (b) maize yield under rain-fed conditions; (c) density distribution of maize



yield under irrigated conditions; (d) density distribution of maize yield under rain-fed
conditions.
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Figure S2. Scatter and density plots for EPIC-TAMU simulations and RF-predicted
maize yields in the validation dataset.
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Figure S3. Scatter and density plots for PDSSAT simulations and RF-predicted maize
yields in the validation dataset.

Count B

' ’
(a) ff 4 (b) nf )
12 4 n = [ 124 = - LA
,,,,, Fitted Line 2.7 L ———- Fitted Line s
————— 1:1 Line i f===- 1:1 Line 2
4 s 7
i LA
£ o
=
*
2
=
2
F-o}
RMSE: 0.4399 RMSE: 0.5188
MAL; 0.304 MAE; 0.328
R 0.92 R*: 0.92)
T T T T T T T T T T
0 3 6 9 12 0 3 6 9 12
Simulated Simmlated
0.5 - 0.5 o -
(c) ff = Simulated (d) nf" m— Simulated
Predicted = Predi¢ted
2
g
3
=
(1] 3 ] 9 12 [} 3 6 9 12

Maize yield [t/ha] Maize yield [t/ha]

Figure S4. Scatter and density plots for GEPIC simulations and RF-predicted maize
yields in the validation dataset.
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Figure SS. Scatter and density plots for PEGASUS simulations and RF-predicted
maize yields in the validation dataset.
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Figure S6. Scatter and density plots for CLM-CROP simulations and RF-predicted
maize yields in the validation dataset.
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Figure S7. Scatter and density plots for PAPSIM simulations and RF-predicted maize
yields in the validation dataset.
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Figure S8. Spatial distributions of maize yield in China before and after downscaling
for EPIC-ITIASA. (a) Ir-rigated maize yield at a spatial resolution of 50 km; (b)
irrigated maize yield at a spatial resolution of 1 km; (c) rain-fed maize yield at a
spatial resolution of 50 km; and (d) rain-fed maize yield at a spatial resolution of 1 km.
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Figure S9. Spatial distributions of maize yield in China before and after downscaling

for EPIC-TAMU.
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Figure S10. Spatial distributions of maize

downscaling for PDSSAT.
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Figure S11. Spatial distributions of maize yield in China before and after
downscaling for GEPIC.
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Figure S12. Spatial distributions of maize yield in China before and after
downscaling for PEGASUS.
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Figure S13. Spatial distributions of maize yield in China before and after
downscaling for CLM-CROP.
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Figure S14. Ranking of feature importance for EPIC-IIASA. (a) Feature importance
under irrigated conditions; (b) feature importance under rain-fed conditions.
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Figure S15. Ranking of feature importance for EPIC-TAMU.
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Figure S16. Ranking of feature importance for PDSSAT.

Tmportance (%)



B Temperature
B Precipiiation

Radiadion

B sol

B Windspeed PET

YPD

TAVGsomGS
TAYGavegGS 1
DEM
TMINaypGS 4
TMINsum{'s
PRATE (4 s

TMAXsumGS +—&

TMAXaveGS @
PETaveGS -
PETsumGS

WhsumGS @

WSavpGS 12
SRAD_§4 -
PET_0d -
SRAD_{5
WS 04-{@

TMIN_(4 &

[ ]

OC +

L ]

TAYG_47

PRATEsum(S 4%

(a) ff

PRATEsumGS
PRATEavgGS 4
PRATE 07
PRATE_04 -
PETavgGS -
PETsumGS -

TAVGavgGS 1

DENM -+
PET_07
TMINavgGh + @
THINsumGS &
IMAXavgGS 1 @

YPD_0T

[ ]

WSsavpGS

WSsumGS 4

TMAXsumGS 1 &
SRAD_0Md -
ws_04 18

PET_iM -

TAVGsumGS 4 L

(b) nf

Figure S17. Ranking of feature importance for GEPIC.
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Figure S18. Ranking of feature importance for PEGASUS.
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Figure S19. Ranking of feature importance for CLM-CROP.
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