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Applied Irrigation Water of Wheat using Sensitivity Analysis and
Evaluation of Aqua Crop

M. Ahmadee'*, M. Ghanbarpouri? and A. Egdernezhad?

Abstract

Use of the AquaCrop model to simulate and determine the appropriate irrigation depth is common among
researchers. However, paying attention to the sensitivity analysis and evaluation of the AquaCrop model will
lead to more accurate results. In the present study, a new method, called Beven, was used to analyze the
sensitivity of AquaCrop. For this purpose, the data collected from a research project in Boroujerd, Iran, were
used. In this method, instead of increasing or decreasing the parameter values, a range of input parameter values
is used for sensitivity analysis. In addition, four evaporation values from evaporation pan at 40 (E40), 70 (E70),
100 (E100) and 120 (E120) mm were considered. The results showed that crop growth coefficient and
normalized water productivity were the most sensitive parameters. Evaluation of AquaCrop in validation
showed that this model had an under estimation error to simulate yield (MBE=6%) and water productivity
(MBE=4%). While for biomass simulation it made an overestimation error (MBE= -3%). Wheat yield
simulation error increased at high water stress values, but the accuracy of AquaCrop was acceptable for
simulating yield, biomass and water productivity (NRMSE<10%). By reducing the amount of irrigation water to
150 mm, yield and biomass decreased to 1.9 and 7.4 tons per hectare, respectively. However, water productivity
increased to 1.3 kg per cubic meter. With increasing the amount of irrigation water up to 600 mm, yield and
biomass had an upward trend, so that they increased to 7.2 and 13.9 tons per hectare, respectively. However,
water productivity reached 1.3 kg per cubic meter only at depths of 264 and 500 mm. Therefore, if sufficient
water is available, applying 500 mm is recommended for higher yield and biomass. Otherwise, it is better to use
150 or 264 mm.
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