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Table S1. Multi-year average national yield (units: 10~! kg m~2) for four crop types from observations and simulations during 1980-2009.
Orange cells indicate the simulated yield is higher than observed, and vice versa if colored blue.

Wheat Maize Rice Soybean
Obs 3.51 4.49 5.79 1.53
CLM4.5post-crop 3.10 7.72 0.83 2.54
LPJ-GUESS 4.40 3.38 1.63 1.28
LPImL 5.78 6.29 6.78 1.65
ORCHIDEE-crop 3.32 4.27 7.42 0.87
PEGASUS 445 5.85 N/A 1.55
CGMS-WOFOST 4.74 6.82 3.24 4.10
EPIC-Boku 242 7.54 2.58 2.31
EPIC-ITIASA 3.58 4.53 5.50 1.98
GEPIC 2.56 3.88 4.83 1.99
pAPSIM 5.51 5.41 N/A 2.73
pDSSAT 4.99 6.60 6.61 2.72
PEPIC 2.48 4.78 4.19 2.20

GGCMI-MME 3.94+1.19 5.59+1.44 4.36+2.26 2.16+0.84
CLMS5-crop 3.96 4.92 597 222

* The online version of this article can be found at https://doi.org/10.1007/ s00376-023-2234-3.
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Table S2. Long-term trend (units: 10~! kg m~2 yr~!) of observed and simulated national yield during 1980-2009. An asterisk (*) denotes
statistical significance according to the Mann—Kendall test at the 0.05 level. Significant increases are colored orange and significant

decreases blue.

Wheat Maize Rice Soybean

Obs 0.080" 0.074* 0.065" 0.020"
CLM4.5post-crop 0.019" —-0.003 0.001 0.021*
LPJ-GUESS 0.006 -0.002 0.005 0.002
LPJmL 0.017* —0.005 0.014* 0.004"
ORCHIDEE-crop 0.007 —-0.007* 0.0 —0.008"
PEGASUS 0.019 0.036" N/A 0.021*

CGMS-WOFOST 0.041* —-0.003 —-0.003 0.0

EPIC-Boku -0.012* -0.011 —-0.001 —-0.003
EPIC-TIIASA 0.003 -0.012 —-0.004 —-0.001
GEPIC —-0.003 -0.011 —-0.002 -0.002
pAPSIM —-0.003 -0.014 N/A 0.002
pDSSAT -0.020 —0.008 0.006 0.005
PEPIC -0.021* —-0.013 —-0.002 0.005
GGCMI-MME 0.004 —-0.004 0.001 0.004
CLMS5-crop 0.030" 0.034* 0.103* 0.003

Table S3. Amplitude of interannual variability of observed and simulated national yield, which is calculated using the coefficient of

variation (CV) of detrended time series.

Wheat Maize Rice Soybean
Obs 0.06 0.07 0.04 0.09
CLM4.5post-crop 0.04 0.03 0.17 0.09
LPJ-GUESS 0.04 0.04 0.06 0.07
LPJmL 0.04 0.04 0.03 0.06
ORCHIDEE-crop 0.05 0.03 0.01 0.12
PEGASUS 0.11 0.08 N/A 0.08
CGMS-WOFOST 0.18 0.06 0.08 0.06
EPIC-Boku 0.07 0.08 0.03 0.06
EPIC-ITASA 0.07 0.07 0.03 0.06
GEPIC 0.05 0.07 0.04 0.07
pAPSIM 0.02 0.07 N/A 0.07
pDSSAT 0.23 0.07 0.05 0.10
PEPIC 0.05 0.06 0.04 0.04

GGCMI-MME 0.04+0.06 0.04+0.02 0.03£0.05 0.05+0.02
CLM5-crop 0.07 0.07 0.05 0.07




Table S4. Temporal correlation of national yield between observations and simulations based on detrended time series. An asterisk (¥)
denotes statistically significance according to Student’s z-test at the 0.05 level. Significant positive correlations are colored orange and
significant negative correlations blue.

Wheat Maize Rice Soybean
CLM4.5post-crop 0.23 0.23 -0.30 0.08
LPJ-GUESS 0.18 0.08 0.19 -0.22
LPJmL 0.17 0.35 0.27 0.16
ORCHIDEE-crop -0.23 0.22 -0.25 0.01

PEGASUS 0.02 —0.45" N/A -0.3

CGMS-WOFOST 0.38" 0.35 0.49* 0.34
EPIC-Boku 0.0 0.70" 0.25 0.36
EPIC-IIASA 0.07 0.59* 0.30 0.34
GEPIC -0.39" 0.63" 0.25 0.36"
pAPSIM 0.37* 0.22 N/A 0.31
pDSSAT 0.02 0.30 0.11 0.04
PEPIC 0.21 0.68" 0.37" 0.28
MMEgcosystem 0.10 -0.02 0.05 -0.06
MMEg;ie based 0.23 0.57* 0.33 0.34

CLM5-crop 0.16 0.64* 0.18 0.09
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Fig. S1. Spatial distribution of observed and simulated wheat yields (units: 10! kg m=2) averaged over 1980-2009. Only
provinces where production accounts for more than 1% of the national total are considered. The numbers in parentheses are the
spatial correlation coefficient between observations and simulations. An asterisk (*) denotes statistical significance according to
Student’s #-test at the 0.05 level.
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Fig. S2. As in Fig. S1 but for maize.
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Fig. S3. As in Fig. S1 but for rice. Note that PEGASUS and pAPSIM did not provide simulations for rice.
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Fig. S4. As in Fig. S1 but for soybean.
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Fig. S5. As in Fig. 5 but for the spatial distribution of the long-term trend (units: 10~! kg m=2 yr-!) of GGCMI models for wheat.

80°E 100°E 120°E 140°E

80°E 100°E 120°E 140°F

80°E 100°E 120°E 140°E

48°N;
40°N;
32°Ni
24°N;
16°N;

(b) LPJ-GUESS

(c) LPJmL

80°E 100°E 120°E 140°E

48°N;
40°N;
32°N;
24°N;
16°N;

48°N;
40°MN;
32°Ni
24°N;
16°N;

015 e

-0.17) ..

(f) CGMS-WOFOST (2) EPIC-Boku

(-0.06) oo [F] (027)

(i) pAPSIM (k) pDSSAT () PEPIC

0.14  -0.07

0.00

Fig. S6. As in Fig. S5 but for maize.
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