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Supplementary Material
A. Estimation of soil hydraulic parameters
Three soil hydraulic parameters (6s, 0%, 6.p) in each simulated unit were

calculated as follows [1,2]:
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where Fyuna and Fey are the percentages of soil sand and clay (%), ws, vy, and
wwp represent the soil matric potential at saturation, field capacity and permanent
wilting points, respectively (kPa), and b is the Campbell slope. Ks was estimated
by the ROSETTA program, and the curve number (CN) was determined by the
saturated conductivity of the topsoil.
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Figure S1. Comparison between the observed and simulated (a) soil water

content, (b) crop canopy cover, (¢) aboveground biomass and (d) yield at

the three experimental stations during the validation period.

(a) Soil water content (cm’cm’)

(b) Green canopy cover (%)
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Table S1. Full list of calibrated crop parameters at three experimental

stations.
Spring wheat Seed maize
No  Name Description Initial Initial
Lz GT GZ LZ GT
value value
1 Thbase Base temperature 0 0 0 0 8 8 8 8
2 Tupper Upper temperature 26 26 26 26 30 30 30 30
Soil water depletion threshold for
3 pexu ) 0.2 0.2 0.2 0.2 0.14 0.14 0.14 0.14
canopy expansion - Upper threshold
Soil water depletion threshold for
4 pexl _ 0.65 065 065 065 072 072 0.72 0.72
canopy expansion - Lower threshold
Shape factor for Water stress
5 pexshp ) ) 5 5 5 5 2.9 2.9 2.9 2.9
coefficient for canopy expansion
Soil water depletion threshold for
6 psto 0.65 065 065 065 069 069 0.69 0.69
stomatal control — Upper threshold
Shape factor for Water stress
7  pstoshp ) 2.5 2.5 2.5 2.5 6 6 6 6
coefficient for stomatal control
Soil water depletion threshold for
8 psen 0.7 0.7 0.7 0.7 069 0.69 0.69 0.69
canopy senescence —Upper threshold
Shape factor for Water stress
9  psenshp ) 2.5 2.5 2.5 2.5 2.7 2.7 2.7 2.7
coefficient for canopy senescence
Soil water depletion threshold for
10 ppol ) o 0.85 085 085 0.85 0.8 0.8 0.8 0.8
failure of pollination —Upper threshold
11 anaer Vol% at anaerobiotic point 5 5 5 5 5 5 5 5
Minimum air temperature below
12 poln which pollination starts to fail (cold 5 5 5 5 10 10 10 10
stress)
Maximum air temperature above
13 polx which pollination starts to fail (heat 35 35 35 35 40 40 40 40

stress)
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Note: GZ, LZ and GT represent experimental sites at Ganzhou, Linze and Gaotai County,

respectively. wp* is the normalized water productivity.

Table S2. Uncertainty analysis results of simulated crop yields.

Seed maize Spring wheat
Station
SD (Y SD O\
Station 1 1.91 0.26 1.86 0.22
Station 2 1.51 0.21 1.49 0.17
Station 3 1.01 0.12 1.27 0.15

Note: SD (ton ha'') and CV represent the standard deviation and coefficient of variation of the

simulated crop yields.



