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Fig. S1 Comparison of mean simulated yield and mean FAO yield for the top 20 largest producer countries for the calibration
and confirmation period, respectively. Dashed green and yellow lines indicate £10% and £20% differences, respectively. SIM
denotes simulated yield and FAO denotes reported yield from FAO. Panel (a) for maize, (b) for wheat, (c) for rice, and (d) for

soybean, respectively.
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Fig. S2 Time series detrended wheat yield anomalies from improved simulation (red), default simulation (blue), and FAO

(green) for the top 20 largest producer countries. Y, yield; R, correlation coefficient; RMSE, root mean square error.
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Fig. S3 Time series detrended rice yield anomalies from improved simulation (red), default simulation (blue), and FAO (green)

for the top 20 largest producer countries. Y, yield; R, correlation coefficient; RMSE, root mean square error.
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Fig. S4 Time series detrended soybean yield anomalies from improved simulation (red), default simulation (blue), and FAO

(green) for the top 20 largest producer countries. Y, yield; R, correlation coefficient; RMSE, root mean square error
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Fig. S5 Relationship between wheat yield (blue: simulated; red: FAO) and total precipitation in the growing season from 1986

20 to 2015 for the top 20 largest producer countries. Y, yield; P, precipitation; R, correlation coefficient.
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Fig. S6 Relationship between rice yield (blue: simulated; red: FAQO) and total precipitation in the growing season from 1986

to 2015 for the top 20 largest producer countries. Y, yield; P, precipitation; R, correlation coefficient.
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1986 to 2015 for the top 20 largest producer countries. Y, yield; P, precipitation; R, correlation coefficient.



China India USA Russia

MB0®  PORGE  cofME0e  MARI0R  osSMge  TORgE  gMBpss | WoRgg
L]
L]

L] L]
L] L] L]
't? 24- e0 00 o e o [ ] [ ]
e so_m
E L X ] o0 o0 o L
>- o e
2.0- ° ° °
L]
L] L]
L]
22 24 26 12 14 16 18 15 16 17 18 19
T(°C) T(°C) T(°C) T(°C)
France Canada Germany Turkey
7.0-sIM = 0.61 FAO R= @054 3.5-SIy R= -0.1 FAO R= Q.11 IM R= —0.04 AO R=0.17 _SIM R= -0. FAO Re- 0.4
§=“6.%oo%? ol 5858 g%.as RS . O: 5844 %:"6.81 IO A0 =844 2.50 §=“6.67 08¢ Op: 0513
L] L] L] L] [ ] L]
6.5- ° : = o o0 3.0- o ee ¥ 7- . e o °® o
° O . e X o * . 2.25-
oo 25- ° ° ° ° og ° o o
< [ ) o [} < (3 ° < ° e o <
£ 60— ® e < % s SIS s § -
= ° ° .. = 220 o o 8% = Se ' 200~ o o o oo
> e o ° ° > %o >6- "o >
55- o0 ° _e () ° Ld ° ° w T
o ° ° 1.5 ] o o ° °
° .. L] ° ! g 1.75- (] @ 000 o L]
50- 1.0- ° ° ° ’ we
° ° o 5- o ° ° °
10.0 125 15.0 15 16 17 5.0 7.5 10.0 125 15.0 17.5 8 9 10
T(°C) T(°C) T(°C) T(°C)
Australia Pakistan Ukraine UK
s, 55.:0.23 L FAO R=g.21 250 _g;l\ﬁﬁag -o..25 . FAG R .82 13 35-5MB5:056 : FAQR=-007 8 _g%ﬁ? 0.26 FAO R= 40.042
N o o L
2.25 =15 = 1) $ °
L] L] (]
2.00- __._._-—-—r"""—. ° & — v
e o0 o o (] .' P ‘
1.75- ° ® o (1] o o ° °
° ° ® oo O
° 1.50- ° °
0.8~ L] ° ° °
12 13 14 15 16 17 16 18 20 22 24 26 10 15 20 7.5 10.0 125 15.0
T(°C) T(°C) T(°C) T(°C)
Argentina Kazakhstan Iran Poland
30 22703 PORME  efMBROPe e ORIl SMBgee e PORO  gMAi0m.  FORe0py
- L
o 75- o d °
fa 2.5- ] o °
<
= L] L] LN ] L]
-~ L] [ ] L]
> °
2.0- ® 0o © °
o o0
L]
LN L X ] LN ] L] ()
o o LN} L] L_J
15- ° °
17 18 19 20 1718 19 20 10 15
T(°C) T(°C) T(°C)
Italy Egypt Romania Spain
= = 6- = = = = = =
36-59 37 e0®e FROB=GYR PR e .. FAORRE Pagis 918 FAO R=-0.00%¢ onbRg O o MORBR
- 28 o e % 3.0- ° Al ° 3.0- : %
o o ° [} ° POUS . .o ° - (X ) s
32- oo =05 X oomeo o e o
E A . ES- ..... e §2.5- o © 00 o0 »§25-ul 0 T
E’28- o. .o e ¥ Sl s .a ::o. [ S ° s :.o.u
> ° > ° * > XX > 20- °
® ) e o 2.0- ° ° [ 1)
e o o 4- L q A ° LI
24- o . ° . 15- Y
° ° 1.5 ° °
10 12 14 14 16 18 20 8 10 12 14 9 10 1 12
T(°C) T(°C) T(°C) T(°C)

Fig. S8 Relationship between wheat yield (blue: simulated; red: FAO) and mean air temperature in the growing season from

1986 to 2015 for the top 20 largest producer countries. Y, yield, T, air temperature; R, correlation coefficient.
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Fig. S9 Relationship between rice yield (blue: simulated; red: FAO) and mean air temperature in the growing season from

1986 to 2015 for the top 20 largest producer countries. Y, yield, T, air temperature; R, correlation coefficient.
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35 Fig. S10 Relationship between soybean yield (blue: simulated; red: FAO) and mean air temperature in the growing season

from 1986 to 2015 for the top 20 largest producer countries. Y, yield, T, air temperature; R, correlation coefficient.
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Fig. S11 Spatial distribution of the mean (1986-2015) simulated yield (a, default; b, improved) and GDHY yield (c) of wheat.

Units in the legend are t/ha.
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Fig. S12 Spatial distribution of the mean (1986-2015) simulated yield (a, default; b, improved) and GDHY yield (c) of rice.

Units in the legend are t/ha.
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Fig. S13 Spatial distribution of the mean (1986-2015) simulated yield (a, default; b, improved) and GDHY yield (c) of soybean.

45  Units in the legend are t/ha.
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