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Article Info ABSTRACT

Article type: Background and Objectives: Rill erosion is one of the most significant
Full Length Research Paper  water erosion processes, driven by flow concentration. It is a major
contributor to runoff and sediment yield on slopes, ultimately reducing soil
fertility and posing a threat to food security. Understanding the process of
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Received: 10.08.2022 rill development is crucial for effective soil and water resource
Revised: 05.24.2024 management. However, its process and morphometry have yet to be
Accepted: 05.28.2024 sufficiently considered. Therefore, this study was designed to investigate

the morphometry of rills in experimental plots under controlled laboratory
conditions. The research was conducted at the Rainfall Simulation and Soil
Erosion Laboratory, Faculty of Natural Resources, Tarbiat Modares
University, Noor, Iran.
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Soil Conservation Materials and Methods: A simulated rainfall of 50 mm h™' with a

duration of 30 minutes and an additional runoff of 2 L min™ was applied to
erosion-prone soil from the Marzanabad Region, West Mazandaran, Iran,
across three experimental plots. Runoff generation and soil loss were
measured. Following the simulation experiments, the rill morphometric
parameters-including rill formation time, length, width, depth, and density-
were assessed. An ordinary measuring tape and a ruler were used to
determine these parameters in the study plots.

Results: The results indicated that runoff generation rates in the three
studied plots were 21.59, 18.63, and 14.33 L m™, while soil loss was
recorded as 9622, 2665, and 3117 g m™, respectively. The high runoff
production in the study plots confirmed the presence of concentrated flow,
which facilitated the formation of rills on the surface of the experimental
plots, leading to significant soil loss. The number of rills formed in the
study plots was 4, 3, and 4, with a total rill length of 7.41, 7.04, and 11.8 m
and rill density values of 1.24, 1.17, and 1.35 m m?, respectively. The
mean width of the rills in the study plots was 6.8 £ 3.5 cm, 3.5 = 2.0 cm,
and 7.2 £ 2.7 cm, while the mean depth was 6.7 = 1.0 cm, 3.0 = 1.0 cm,
and 3.9 &+ 2.0 cm, respectively.

Conclusion: The findings of this study highlight the importance of
investigating different rill erosion processes. The results showed that
sediment transport energy in the experimental plots increased following the
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initiation of concentrated flow, leading to initial, active, and sedimentation
phases. The study confirmed that rills play a dual role as both a source of
soil loss and a site of sediment deposition. These findings underscore the
necessity of implementing preventive measures and controlling rill erosion
in erosion-prone areas at early stages.
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Figure 1. Rainfall simulation system (a), extra runoff adjustment valve (b), extra runoff inlet (c)
and extra runoff outlet (d).
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Figure 2. Temporal variation of runoff generation (top) and soil loss (bottom) in the study experimental plots
with rill erosion.
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Table 1. Time, number, length and density of rills formed in the studied experimental plots.

(rre n ) okd o SI5

o) sk 385 dsb (o) bl Jb Frome LS sluss (a233) L a5 ol

o5
Rill density Length of the largest rills  Total length of the rills Number of Time to rill initiation Plot
(mm?) (m) (m) rill (min)
1.24 5.55 7.41 4 2.50 1
1.17 3.79 7.04 3 3.86 2
1.35 4.85 8.11 4 3.33 3
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Table 2. Measured values of rill width and rill depth (cm) in the studied experimental plots.
Yorf Yos VoS
Plot 3 Plot 2 Plot 1 () 03k B
ols Bl sl o Ske Bl Sl (KL Blus Slu> Reach(m)  Treatment
Mean Min. Max. Mean Min. Max. Mean Min. Max.
9.8 1.7 25.7 1.7 14 2.1 13.5 7.6 17.2 0-1
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4.9 0.4 10.2 2.1 0.2 33 7.9 5.3 12.5 0-1
4.9 0.3 14.0 2.8 0.6 5.0 6.0 1.8 10.4 1-2
6.9 2.5 10.5 2.8 0.6 5.0 7.3 0.8 10.0 2-3 Sl Ges
34 0.6 6.2 43 0.6 7.6 6.9 4.1 9.2 3-4 Rill depth
1.8 0.6 6.4 1.3 0.4 10.2 6.9 0.6 9.8 4-5
1.7 0.6 34 4.2 0.6 10.3 5.0 0.4 9.8 5-6
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