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Comparison of Water Infiltration and Retention Capacity in a Forest
Soil of Different Surface Depression Patterns

Yoori Cho, Jongho Kim and Dowon Lee

Department of Environmental Planning, Seoul National University, Seoul 08826, Korea

Abstract: Increasing soil surface roughness can be effective in enhancing infiltration of rainfall and depression storage
capacity of forest soil and reducing surface run-off. In this study, a forest slope with hemispherical depressions shows
greater infiltration of water, whereas depression storage capacity is higher in soil with depressions perpendicular to
a water flow pathway. Soil pitting or forming surface depressions can be used as a countermeasure after forest fires
and a practical way to reduce drought stress of forest soil.
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Figure 2. Different soil surface depression patterns and
their arrangement on soil surface in each experimental box,
(a) perpendicular to water flow, (b) parallel to water flow,
(c) hemispherical pattemn.
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Figure 3. A simplified description for the principle of the MUD index.
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Table 1. Average VWC of each depression pattem and group difference of the VWC between flat and pitted soil surface.

Average VWC (%)

Hemispherical Perpendicular Parallel Frvalue p-value
Flat 11 10 9 3.744 0.026
Depression 11 10 8 20.628 <0.0001
Table 2. Result of Tukey HSD, multiple comparisons of means 95% family-wise confidence level.
Flat Depression
Difference p-value Difference p-value
Parallel-Hemispherical -1.025 0.022 -2.50 <0.0001
Perpendicular—Hemispherical -0.675 0.183 -0.825 0.098
Perpendicular—Parallel 0.350 0.629 1.675 <0.001
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