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Normalized water Introduction
productivity. Sensitivity The AquaCrop plant model is one of the most widely used models for simulating the
analysis, Harvest index yield of cereals, including wheat. This model was developed by Steduto et al. (2009)
with the aim of simulating crop performance in arid and semi-arid conditions. Its high
efficiency, user-friendly graphical interface, low dependence on extensive data for
simulation, and acceptable accuracy have made AquaCrop one of the most commonly
used models among researchers in less than two decades. The model requires four input
files to run simulations. However, since most plant parameters are not directly measured
in the field, it is essential to investigate the sensitivity of the AquaCrop model to changes
Received:
16 Jan 2025 in these parameters during the calibration stage.
. Materials and Methods
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29 Feb 2024 In this study, a sensitivity analysis of the AquaCrop model was conducted using data
collected from wheat farms, including soil properties, irrigation water, and yield, in the
Accepted: cities of Shush and Ahvaz, Iran, over four consecutive years (2020 to 2023). The study
06 Apr 2024 farms covered an area of 20 hectares, where wheat was sown in early December and

harvested in mid-June. In Shusha, irrigation water was sourced from the Karkheh River,
with an average salinity of 1.4 dS- m', while in Ahvaz, irrigation water came from the
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Sensitivity Analysis of AquaCrop in Wheat Farms (Case A

Karun River, with an average salinity of 1.9 dS-m™. The climates of the two cities are similar, and no
significant temperature differences were observed during the study period. Total rainfall in Shusha
ranged from 196 to 307 mm, and in Ahvaz, it ranged from 90 to 220 mm across the four years of
the experiment. The sensitivity of the AquaCrop model was evaluated for six input parameters:
normalized water productivity, crop coefficient for transpiration, crop canopy growth coefficient,

crop canopy decline coefficient, initial crop coefficient, and harvest index.

Results and Discussion

The results showed that the AquaCrop model is highly sensitive to changes in normalized water
productivity, harvest index, and crop coefficient for transpiration (0.2 < Sp < 1.0), moderately
sensitive to the crop canopy growth coefficient (0.05 < Sp < 0.2), and slightly sensitive to the
crop canopy decline coefficient and initial crop coefficient (Sp < 0.05). Changes in normalized
water productivity, with a steep slope, caused variations in wheat yield in both Shusha and Ahvaz
farms. The yield changes in the low and high ranges of this parameter during the years 2020-2023
in Shusha were 0.50%, 31.5%, 20.9%, and 15.2%, respectively, while in Ahvaz they were 0.75%,
0.50%, 22.5%, and 36.6%, respectively. Comparing these results with those of other parameters
showed that, on average, the AquaCrop model’s response to wheat yield simulation from changes
in normalized water productivity in Shusha was about 7%, 15%, 21%, and 23% greater than
the response to changes in harvest index, crop coefficient for transpiration, crop canopy growth
coefficient, and initial crop coefficient, respectively. The corresponding values in Ahvaz were 8%,
16%, 24%, and 37%. As a result, although the model’s sensitivity to changes in normalized water
productivity was higher than that to other parameters, this sensitivity was more pronounced in Ahvaz,
where wheat yield was lower than in Shusha. This indicates that the AquaCrop model’s sensitivity
is more intense at lower yield levels. On the other hand, the model’s sensitivity remained constant
concerning spatial changes (from Shusha to Ahvaz) but varied with temporal changes (from 2020
to 2023). Furthermore, yield changes in the model showed an inverse relationship with increases in
the crop canopy decline coefficient, while they had a direct relationship with increases in the other

parameters.

Conclusion

The results showed that as wheat yield increased, the sensitivity of the AquaCrop model to changes
in all parameters decreased. As a result, when wheat-based farms are newly established, the
simulation sensitivity is higher due to their initially low yields compared to older farms. On the
other hand, changing the location of the farm from Shusha to Ahvaz did not result in any variation

in the AquaCrop model’s sensitivity. Therefore, the results of the sensitivity analysis from one farm
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can be generalized to other similar farms. Among the input parameters of the AquaCrop model, the
highest sensitivity was observed for normalized water productivity, harvest index, and maximum
crop coefficient for transpiration. Thus, it is recommended that greater attention be given to these

parameters in wheat-based farms compared to others.
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Fig 1. The location map of farms in the two cities of Shusha and Ahvaz (the location of the farms is

marked with a red star).
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Fig 4. Wheat yield values during the four years under study are based on changes in harvest index.
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