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1 - Soil erosion
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2- Synthetic Colour-Contrast Aggregates (SCCA)
3 - Radio Frequency Identification
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Table 1- Physical and chemical characteristics of the studied soil.

. _ Soil particles (%) Soil Electrical Organic carbon Specific gravity of the soil
Soil texture - tructur conduction pH (%) (g/em’®)
Sand Silt Clay  structure (us/cm) ’ £
S‘ity'day' 14 46 40  granular 217.9 7.65 0.18 1.25
oamy
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Figure 1- Location of the study area in Mazandaran Province and Iran
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Figure 2- Separation of synthetic colour-contrast aggregates particles by sieve (a), synthetic colour-contrast aggregates
on the surface of the plot (b) and synthetic colour-contrast aggregates inside the splash container (c)
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Table 2- The results of surface erosion using synthetic colour-contrast aggregates method.

Soil aggregate Replication Sediment Number SCCA Number SCCA SCCA EA EV EM Sediment yield
diameter P mass (gr) (before rainfall) (after rainfall)  reduction ratio (cm?) (cm®) (gr) (gr/m?)
1 11.63 200 184 0.08 800 80 98 96.92
1.77 2 9.223 200 186 0.07 700 70 85.75 76.86
3 13.232 200 181 0.95 950 95 116.38 110.29
Average 11.36 200 183.66 0.081 816.66 81.66 100.04 94.69
S.D. 2.02 0 2.52 0.081 125.83 12.58 15.41 16.83
1 7.806 200 193 0.035 350 35 42.88 65.05
2.89 2 11.048 200 191 0.045 450 45 55.13 92.07
3 11.106 200 188 0.06 600 60 73.50 92.55
Average 9.98 200 190.66 0.046 466.66 46.66 57.17 83.22
S.D. 1.89 0 2.52 0.01 125.83 12.58 15.41 15.74
1 5.855 200 194 0.03 300 30 36.75 48.79
4.05 2 4.094 200 197 0.015 150 15 1838 34.12
3 5.246 200 196 0.02 200 20 24.50 43.72
Average 5.065 200 195.66 0.021 216.66 21.66 26.54 422
S.D. 0.89 0 1.53 0.01 76.38 7.64 9.36 7.45

SCCA: Synthetic colour-contrast aggregates, EA: eroded area, EV: eroded volume and EM: eroded mass
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Table 3- The results of splash erosion using synthetic colour-contrast aggregates method
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Average 0.466 1.045 192.61 0.578 73.72 30 4 1888.89  188.89 231.39 70.12
S.D. 0.146  0.194 30.56 0.246  31.32 0 2 509.18 50.92 6237  18.90
1 0185 0323 6471 0.138 17.58 30 27 1000.00 100.0 12250 37.12
2.89 2 0.077 0345 5376 0.268 3414 30 25 1666.67 166.67 204.17 61.87
3 0.153 0.659 103.44 0.506 6446 30 26 1333.33 13333  163.33 49.49
Average 0.138 0.442 7397 0304 3873 30 0.66 3.33 26 1333.33 13333 163.33 4949
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Figure 3- Relationship between observed and estimated surface erosion using synthetic colour-contrast aggregates.
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Figure 4- Relationship between observed and estimated net splash using synthetic colour-contrast aggregates.
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Figure 5- Relationship between observed and estimated total splash using synthetic colour-contrast aggregates.
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Extended Abstract

Introduction and Goal

Soil erosion is one of the most important environmental, natural resource and agricultural issues
in the world. Soil splash is the initial stage following the impact of raindrops on the soil surface,
leading to the breakdown of the soil aggregates and the detachment of soil particles, ultimately cousing
splash erosion. This process is followed by a decrease in soil permibeality, an increase in runoff, and
consequently, surface erosion. Therefore, the accurate estimation of splash and surface erosion is
necessary for the success of soil conservation erosion control and reduction of natural hazards. In
this regard, innovative methods have been developed that utilize photography and image processing
techniques to estimate splash and surface erosion. The aim of this research was to validate the splash
and surface erosion estimates using synthetic colour-contrast aggregates.

Materials and Methods

Synthetic colour-contrast aggregates were initially prepared using mineral pumice particles
and yellow concrete colour. Then, soil with a silty-clay-loamy texture was sampled from the
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Marzanabad-Kandalus road bank, and natural and synthetic colour-contrast aggregates with
diameters of 1.77, 2.89 and 4.05 mm were separated. Surface erosion was then measured in 20x40
cm plots. Additionally, splash erosion was measured using the splash cup method under a rainfall
intensity of 60 mm hr"' lasting 10 min in three repetitions.

Results and Discussion

The results showed that the average rates of net splash for different soil aggregate diameters of
1.77,2.89 and 4.05 mm, were 73.72, 38.73 and 20.68 g m”, respectively, and also the average rates
of total splash were 192.61, 73.97, and 44.46 g m”, respectively. These results indicate a decrease in
the average amount of net and total splash with increasing in the soil aggregate diameter. The results
showed that synthetic colour-contrast aggregates demonstrate an acceptable efficiency in measuring
net splash, total splash and surface erosion with coefficients of determination of 82, 70 and §2%,
respectively. The results also showed that the average soil loss for different soil aggregate diameters
of 1.77, 2.89, and 4.05 mm, was 94.69, 83.22, and 42.20 g m”, respectively. in other words, surface
erosion decreased with an increase in the diameter of soil aggregates on the soil surface.
Conclusion and Suggestions

The results of this study indicate that using synthetic colour-contrast aggregates allows for a quicker
and reasonably accurate estimation of splash and surface erosion at the plot scale. As this method
does not require sampling runoff and sediment from the plot, it reduces the cost of erosion and
sediment research. Additionally, the synthetic colour-contrast aggregates do not disturb the soil
surface and are environmentally friendly. Therefore, it is recommended to use this method for
indirect estimation of splash and surface erosion in field and laboratory studies.
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