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Rainfall intensity Kinetic
(mm hr?t) cuee) energy
Mean SD Mean SD @m2s?)
46.5 1.56 90.05 217 0.088
55.9 2.64 91.30 0.98 0.117
65.6 1.12 91.30 1.28 0.159
76.0 2.37 93.48 1.37 0.177
88.1 2.07 91.37 1.32 0.182
112.2 212 91.02 2.77 0.189

SD: standard deviation; CU: coefficient of uniformity

Table 1.The characteristics of rainfall produced by the
rainfall simulator used in this study
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Fig.1. Intensity profiles for simulated rainfall events: (1)
increasing, (2) decreasing, (3) increasing- decreasing and (4)
constant.
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Fig. 2. The temporal variation of runoff rate during rainfall for

event profiles.
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Soil tvbes Event profile Total wnoff volume Peak runoff Soil loss
yP P (mL) (mmmint) (gm3)
Constant 1037.8a* 0.95b 77.6a
Increasing 1072.4a 1.26a 79.0a
Sandy -
Decreasing 1137.3a 1.26a 62.0b
Increasing- Decreasing 1156.8a 1.23a 82.8a
Constant 1341.7a 1.28a 118.0b
Increasing 1240.3a 1.33a 90.1c
Sandy loam -
Decreasing 1451.7a 1.34a 130.1a
Increasing- Decreasing 1402.2a 1.34a 134.0a

TMean values for a treatment followed by any identical letters are not significantly different at the 95% confidence level according

to LSD test.

Table 2. Runoff, peak runoff rate and soil loss of each event profile on the two soil types
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Event Profile  Soil A Soil B
Constant 96.67 147.17
Increasing 87.74 102.58
Decreasing 80.64 149.64
Increasing- 14864  309.15
Decreasing

Table 4. Average values of the parameter ki (gs. mm™* x
10~*) for each event profile on‘the two soil types
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Time Step Runoff (mL) Soil Loss (gL™)
Soil A SoilB  Soil A Soil B

1 314 88.50 7.61 7.01

2 207.3 2305 3.61 4.27

3 206.3  250.7 3.2 4.35

4 200.7 276.9 2.93 3.76

5 1984  257.7 3.34 3.36

6 193.7 237.3 3.05 2.99

Table 3. Runoff volumes and sediment concentrations for each
time step for constant intensity experiments
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Soil A Soil A
Event Profile
a b R? a b R?
Increasing 160.3 2.16 0.94 30.19 1.70 0.94
Decreasing 214.5 2.28 0.63 86.08 1.86 0.82
Increasing- Decreasing limb1 2461 2.93 0.89 48.79 1.71 0.83
Increasing- Decreasing limb2 730.6 2.60 0.76 118.2 1.94 0.94

(Limb 1= increasing limb in increasing-decreasing pattern, Limb 2= decreasing limb in increasing-decreasing pattern)
Table 5. The constant (a), exponent (b) and explained variance (R%) of the application of the power function E = al® to variable
storm intensity data
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Abstract:

Soil erosion, as a complicated natural phenomenon, is a global challenge threatening soil and water resources.
Therefore, accurate understanding of soil erosion, sediment transport processes and their interactions is
necessary for prediction of soil erosion. To distinguish between the dominant processes involved in soil loss,
soil erosion has been classified into rill and interrill erosion. Rainfall-induced detachment and transport of
sediment have a fundamental contribution to interrill and sheet erosion. Instead of observation of natural rain
showers, simulation of rainfall is widely used for better understanding of processes involved in soil erosion
and their interactions. Rainfall intensity is variable during natural rain showers. Peak rainfall intensity in an
event can exceed the mean event intensity by an order of magnitude. Variations of rainfall intensity during a
rainfall event is called ‘event profile’. However, the available information is inadequate to understand its
effects on runoff and soil loss processes. Thus, this study is aimed to-quantify the effect of event profile on
runoff and soil loss in rainfall-induced erosion. The experiments are defined based on the use of simulated
rainfall on disturbed soils in a small laboratory detachment tray. The study is conducted in the rainfall
simulation laboratory, Department of Hydraulic, Faculty of Civil and Environmental Engineering, Tarbiat
ModaresUniversity, Iran. Since kinetic energy controls runoff and soil loss processes, the effects on the soil
surface of rainfall events with the same average intensity may be different. Hence to study only the effects of
event profile, four events with different temporal profiles of rainfall intensity, each with the same kinetic
energy, were chosen; (a) constant intensity, (b) increasing.intensity, (c) decreasing intensity and (d) increasing
- decreasing intensity. The soil samples used in the experiments are from sandy soil (soil A) and sandy loam
soil (soil B). Disturbed soil samples are collected, air dried, crushed to pass a 4.75-mm sieve, and thoroughly
mixed. For each experiment, soil is packed into a drainable detachment tray to a specific bulk density. The test
area of this tray is 15-cm width by 30-cm length and 15-cm depth. Eliminating the effects of soil moisture on
results, soil is saturated from the bottom using drainage outlet tube connected to a water reservoir 24-hr before
each experiment. The tray is setup at a slope of 0.5% and exposed to simulated rainfall events. Each treatment
is tested in three replicates. For each simulation, runoff and sediment are sampled at regular intervals. Results
show that while the peak. runoff is.affected by event profile for the two soil types, there is no significant
difference in total runoff among rainfall events examined for both soil types. However, the soil type
significantly affects thesoil loss. In addition, it seems that the models which estimate interrill soil erosion
directly from the rainfall intensity are expected to perform poorly in predicting soil erosion from varying
intensity rainfall events. It may imply that various and complicated mechanisms might be activated in runoff
and erosion under natural rainfall conditions. The results may indicate that negligence of the event profile may
lead to inaccurate understanding of mechanisms involved in runoff and soil erosion.

Keywords: Event Profile, Runoff, Sediment, Rainfall Simulation, Interrill Erosion.
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