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Extended Abstract

Introduction:

Addressing escalating challenges of climate change and water scarcity in Iran, this study aimed to
estimate crop water requirements and predict irrigation timing and volume for efficient agricultural
water management. Specifically, it focused on developing a cell-based water balance model to
evaluate water consumption and irrigation schedules for wheat fields in Qom and Neyshabur
during the 2022-2023 agricultural year.

Materials and Methods:

A remote sensing-based soil water balance model was employed to simulate cr@mmicrigation water
requirements. This model tracked daily changes in soil water storage, considering ive rainfall
and irrigation as inputs, and deep percolation and actual evapotranspiration DtAuts. Daily

farm-scale evapotranspiration maps were generated using Rplied to
Landsat 8 & 9 satellite imagery and the ERA5 meteorologica -
depth, and plant height were derived from Sentinel-2 NDVI v | Ol 801l water
holding capacity was extracted from the HiHydroSoil dataset. tion ughlized field
observational data from Qom and Neyshabur for the 2022-20 ar, M@fuding soil
texture, irrigation timing and method, crop

Results:
o Wheat in Neyshabur was planted on November arvest between June 6th and 10th,

2024. In Qom (Plot 14), planting occ h, 2023, and harvest between June 1st
and 5th, 2024, as determined by ND .

Reference evapotranspiration (ETr) duN
415 mm in Qom. W@ecipitatio
evapotranspiration (ETa) i

it varied from 37‘0 502 m

g season was 538 mm in Neyshabur and
ely 150 mm at both sites. Actual

Farmers applied a céant

ter balance model ranged from 3582 to 4524 md/ha. Due to
requirements, ETa exceeded both farmer-applied and model-
s in all plots. Neyshabur's Plots 5 to 8 showed the highest irrigation
Ta, with Plot 1 having the lowest. The largest discrepancy between
farmer-applied irrigation was in Neyshabur's Plot 4, while in Qom, this

Neyshabur farmers consistently performed 9 irrigation events, whereas the model predicted only
6 to 7 events were needed. In Qom (Plot 14), both farmer and model applied 7 irrigation events.
Neyshabur's Plots 5, 6, 7, 8, and 10, along with Qom's Plot 14, showed closer alignment with the
model when considering one additional irrigation. Other blocks received two extra irrigation
events beyond actual crop need. Although the model effectively predicted irrigation timing, its
predicted irrigation depth differed from farmer practices. In Qom, despite similar irrigation event
numbers, timing and volume varied from the model. The constant 60-mm irrigation depth applied
by farmers often exceeded actual crop requirements. Instances of over-irrigation, particularly
immediately after rainfall, were observed at both sites.
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Conclusion:

This study effectively assessed water consumption and optimized wheat irrigation schedules in
Qom and Neyshabur during the 2022-2023 agricultural year. Analysis revealed significant regional
differences in irrigation patterns and water requirements. Although precipitation was similar,
Neyshabur's ETr was approximately 100 mm higher than Qom's, emphasizing the need for region-
specific irrigation management.

A critical finding was the identification of unnecessary and excessive irrigation events at both sites.
While the model accurately scheduled irrigation timing, Neyshabur farmers agglied 2 to 3 more
irrigation events than required, indicating clear over-irrigation.

These findings highlight the necessity of transitioning from traditional Ny tices to
approaches based on precise data and advanced modeling. rces in
arid and semi-arid regions, optimizing irrigation timing and vo needs

can yield substantial water savings. This study demonstrates t I odels as
powerful tools for achieving more precise and monitored irriggi anag‘e‘ent in the
future.
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