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Abstract; A process-based cotton growth model could precisely and dynamically simulate the biomass
accumulation and yield formation of cotton, so as to provide technical support for smart agricultural
decision-making. A dynamic prediction method for cotton growth and yield was developed by integrating
meteorological data with the APSIM — Cotton model. Firstly, model parameters were calibrated based on
field trial data (2023—2024). Secondly, short-term weather forecasts ( ECMWF Open Data) were
incorporated for 9 d growth simulations. Thirdly, climate analogue years were used to construct seasonal
meteorological datasets to enable the dynamic yield prediction throughout the growing season of cotton.
The results showed that the APSIM — Cotton model could accurately simulate the phenology dates
(NRMSE was 5. 18% ), biomass ( NRMSE was 19.60% ), and yields ( NRMSE was 6. 08% ) of cotton
under various planting densities (9 ~27 plants/m”) in Changji, Xinjiang. Short-term biomass predictions
achieved the highest accuracy within 1 ~3 d (NRMSE was 1.3% ), then the errors were increased to
about 3.24% at a 9 d forecast. Integrated meteorological data (the dynamic integration of historical

meteorological data, short-term weather forecasts, and historical climate analog year data) enabled

Wk F AT, 2024 —11—20  {&[6] A 5] . 2025 — 03 — 09

EETE : W4 TR AWK T ARHEL I (2022402011 —2) | [ 34 X # B 5 A RHIF L 45 2 RHIFIT H (XTEDU2024PO31) 7 S84 Ml 2% A
Y2 RHEI H (XNCDKY2023002) 1 22 94 2 % 28 35 4 BT 3R ol & R i 56 X 13 B 4 B R | F 0008 = 18 X B & R iRl 3w 5
(202310QJ03)

TEE BT BRME (1992—) , 5 JF0, PHdb A BB R 32 8 N F AR AL A K AL 25 A 9T, E-mail : baiqing_chen@ xjau. edu. cn

BEESE: HKE(1980—) , &, #47 , i+, E 2N F A& H A SR EE ST , E-mail: 790058828@ qq. com



%5 1

PRAOTE 55 JET APSIM [ 557 SBEAR AE A= 1< 5 7 = 3 & 1500 Oy 12 83

seasonal yield prediction. Using 18 optimal analogue years minimized prediction errors, stabilizing yield

forecast errors below 4% . However, prediction accuracy fluctuated significantly between 90 d and 115 d

after sowing ( maximum relative error was 10% ) ,

prediction results during this period.

which necessitated cautious application of the

Key words: cotton; APSIM — Cotton model; weather data fusion; yield; dynamic prediction
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30 ~40 1.58 0. 040 0. 040 0.352 0.433
40 ~50 1.38 0.039 0.039 0. 407 0.489
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60 ~70 1.36 0. 027 0. 027 0.397 0. 468
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90 ~100 1.41 0. 025 0. 025 0.392 0.474
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Fig.1 Meteorological data at experimental site in

2023 and 2024
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Fig.2 Comparison between 2024 and past three decades
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Fig.3 Comparison between observed and simulated values for growth stages, biomass, and yield of cotton
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1 106. 86 1.28 0. 40 0.91
2 108. 71 1.31 0. 66 1. 04
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Fig.4 Relative errors of daily predictions of cotton

biomass across different forecast lead times
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Fig.5 Relative errors of cotton yield predictions with

different numbers of weather analogue years
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