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Rice yield estimation method in Chongqing based on remote sensing data
and crop model

BI Miao', ZHAN Pei'”, HE Yongkun', FAN Li', ZHANG Jianping'
(1. China Meteorological Administration Key Open Laboratory of Transforming Climate Resources to Economy/Chongqing Institute of Meteorological Sciences ,
Chongqing 401147, China; 2.School of Ecology and Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, Chi-

na)

Abstract: Rice is a primary food crop globally, and accurate prediction of its yield is of great significance for food se-
curity and agricultural resource management. This study used the ORYZA(V3) crop model and MODIS remote sensing data to
establish a rice yield estimation model for Chongqing. The main conclusions were as follows: the crop parameters in the model
were calibrated using rice staged sowing experiment data. The calibration results showed that the simulation error of the model
for the growth period was less than 5%, and the determination coefficients ( R*) between the simulated and measured values

of total aboveground biomass ( WAGT) and panicle biomass

1S B H8 - 2024-08-17 (WSO) exceeded 0.970. The normalized root mean square

EATH. HEHRPEEA T LI H (42175193) 5 hES 2 R0 error (nRMSE) was less than 22.0% , which improved the
R L5 ( CXFZ2023P016) 3 8 K TS 4 M 5 4F L 4 15 applicability of the model in Chongqing. Through regres-

H (QNJJ202306) sion analysis of LAl and rice yield under multiple parame-
EBEE T B8 #(1996-) , 20, PRI M B LA 5 A, FEN ter combinations of the model, a regression model of LA/
VEPIE ARG . (E-mail ) miaobi712@ 163.com and rice yield under the optimal combination date (182nd

BIMEE . fF 3%, (E-mail) peizhan@ nuist.edu.cn day of the year, July 1) was established. Based on this,
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the estimation of rice yield in Chongqing in 2023 was completed with an average accuracy of 87%, and the overall effect

was good, especially in the main rice producing areas such as the western, central, and southeastern regions, where the

accuracy was higher. The research results confirm that combining crop models with remote sensing data can effectively im-

prove the accuracy of regional crop yield estimation and show great application prospects in the field of crop yield predic-

tion.
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Table 3 Consistency between biomass simulated by ORYZA ( V3)

model and the measured values

S M LAY R FlA:
R? nRMSE (%) R? nRMSE (%)
2020 4F4%191 1 0.987 16.3 0.971 16.2
2020 4EHEIH 4 0.981 16.1 0.981 11.1
2021 4R 1 0.989 9.7 0.991 8.4
2021 4EHEH] 4 0.990 21.6 0.999 10.9
2022 4EHEIN 1 0.996 8.6 0.993 7.3
2022 4EHE 4 0.991 9.7 0.996 6.1
HIfH 0.989 13.7 0.988 10.0

R* Y52 ZBnRMSE A — A3 7 iR 22, 2020 454830 1 2 A 20
H #3493 422 H;2020 FE I 125 2 H 20 H 34 R 3 H
22 H;2022 4F4K #8112 H 20 H ,3&M 4 3 H 22 H.,

Yield=6 225.193 8+1 410.786 4xLAIq, (6)
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