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May 17, 2025 initial soil moisture, channel bed width, and side slope on cumulative water
Available online: infiltration in farm irrigation channels. Experiments were conducted using 12
August 4, 2025 standardized channels with varying widths, three soil moisture levels (3%, 6%,

and 50%), two bed widths (10 cm and 20 cm), and two side slopes (<1% and
>3%).ANOVA results confirmed significant impacts (p-value < 0.01), showing
that lower initial soil moisture (3% and 6%) resulted in higher infiltration (24 cm

Keywords: and 29 cm) compared to 15.6 cm at 50% moisture. Expanding bed width from 10
Channel bed width, cm to 20 cm increased infiltration from 15 cm to 21.3 cm, while reducing side
tertiary irrigation slope (<1%) raised infiltration from 16 mm to 28 mm. These findings highlight
channels, water loss the importance of optimizing channel design to improve irrigation efficiency and

N . reduce water losses.
reduction, initial soil

moisture.

Introduction

Agriculture is the largest consumer of water worldwide, accounting for approximately 91% of
groundwater and surface water withdrawals. Due to water scarcity, minimizing water loss has become
a global priority. Unlined irrigation channels are major contributors to water loss if not properly
designed. Climate change and population growth further deplete water resources, emphasizing the need
for conservation. Inadequate infrastructure, including inefficient irrigation channels, exacerbates water
loss, with seepage and infiltration being the primary causes. This study examines the impact of soil
moisture, channel bed width, and side slope on cumulative infiltration, aiming to optimize irrigation
efficiency and reduce water loss.

Materials and Methods

This study was conducted in Sarvabad, Kurdistan, with 500 mm annual rainfall at 1240 m altitude. The
effects of initial soil moisture (3%, 6%, 50%), channel bed width (10 cm, 20 cm), and side slope (1, 1.6
degrees) on water infiltration were analyzed using ANOVA (p < 0.01). Soil moisture and bulk density
were measured, and infiltration was determined volumetrically. A factorial experiment with four
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treatments and three replications was conducted in 1 m long channels with a fixed 0.25 L/s inflow. Soil
properties were documented to simulate field conditions accurately.

Results

A factorial experiment with 24 tests (3 replications per treatment) was conducted. The highest water
loss in 100 minutes was 31 cm (treatment 3, first replication), while the lowest was 14 ¢cm (treatment 2,
third replication). The highest cumulative infiltration (29 cm) occurred in treatment 3, and the lowest
(15.6 cm) in treatment with 50% initial soil moisture. Increasing the channel side slope reduced
infiltration, whereas increasing channel width enhanced it. Statistical analysis (ANOVA, p < 0.01)
confirmed the significant impact of soil moisture, channel slope, and width on cumulative infiltration.

Discussion and Conclusion
This study examined the effects of initial soil moisture, channel width, and side slope on cumulative
infiltration in closed-end experimental channels. Results showed significant impacts, with a 10% increase in
soil moisture boosting infiltration by 15%, wider channels enhancing infiltration, and steeper slopes reducing
it by 20%. Findings align with previous research and can optimize water channel design for improved
agricultural water management. Future studies should explore additional factors like soil type, vegetation,
and climate conditions to refine water infiltration model
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