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Introduction

Although numerous studies have employed the AquaCrop model to simulate wheat growth,t}\evaluation of
this model over multiple years and on farmers' fields has received limited atténtion ffom researchers. Given
Iran’s agricultural policies aimed at increasing wheat yields, it is crucial to assess thesmodel's performance under
real-field conditions over several years.

Materials and Methods

To reach the goals, data were collected from wheat farms in'the cities'of Shusha, Ahvaz, Hoveyzeh, and
Khorramshahr during 2020 to 2023, in line with_the national policy objectives. During these years, field
management was undertaken to improve wheat yield, including weégn&anagement at the seedling stage, reducing
soil salinity, and increasing farmers' experience in agricultural operationSI\All parameters such as irrigation,
tillage, and weed control were the same in these farms each }‘Iﬁ,\and farmers applied these operations at each
site. Given that the method and accuracy of their implementation of farm operations were not the same, five sites
with an area of at least 20 hectares\were considered in each city. As a result, the total area of the farms under
study was more than 4,000 hectares. These cities were close to\ecach other and had almost similar climates. To
simulate the yield, the AquaCrop'model was used. The model’s performance was evaluated using metrics such
as Mean Bias Error (MBE), Root MeanjSquare Error (RMSE), Normalized RMSE (NRMSE), Agreement Index
(d), Model Efficieney (EF),)and Coefficient of Determination (R?).

Results and Discussion

The average wheat yield in the,sitesiincreased by about 42 percent from 2020 to 2023. The average increase in
wheat yieldinthese sites i?\gﬂ and 2022 compared to 2020 was 16 and 43 percent, respectively. In fact, the
largestincrease in whe)%iel occurred in 2022, while the difference between 2020 and 2021 was small. The
average differénce between the observed and simulated yields ranged from 0.27 to 0.35 ton.ha™!, which is an
acceptable range for the"AquaCrop model. Results indicated that AquaCrop performed with excellent accuracy
across all locations, with NRMSE values below 0.1. Over the study period, model accuracy improved, with
NRMSE'decreasing from 0.09 in 2020 to 0.05 in 2023. The accuracy of the AquaCrop model was also examined
based on the location, and the results showed that this crop model was less accurate only in Hoveyzeh, and the
results were close in other cities. The efficiency of this crop model was acceptable based on the year and location.
In all studied cities, the model tended to underestimate yields, as reflected by negative MBE values, a trend
consistent throughout the years. Overall, the findings suggest that geographical location had little impact on the
model’s accuracy. Instead, improvements over time, likely due to enhanced wheat yields on farms, contributed
to increased model precision.

Conclusion

The results showed that during the years 2020 to 2023, the accuracy of the AquaCrop model (based on the
NRMSE statistic) increased from 0.08 to 0.05. Although in all these years, the accuracy of this plant model was
in the excellent category, with the increase in wheat yield during the years under study, the accuracy of the
AquaCrop model also increased. Also, the accuracy of this crop model was observed in the excellent category
in all the cities under study, and there was no significant difference between the cities. Considering all the results,
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if multi-year wheat-based plans are implemented in the farms, the accuracy of this crop model can be evaluated
as desirable in different temporal and spatial conditions, and an increase in accuracy is expected over time in
these farms.
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Fig 2. Comparison of observed and simulated yield in the calibration phase (letters S, A, H and K

represent Shusha, Ahvaz, Hoveyzeh, and Khorramshahr, respectively)
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