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Research paper

Relationships Between Near-Surface Soil Moisture
and Environmental Features in the Early Stage

of Secondary Succession after a Landslide
Hsin-Ting Tu,”  Wei-Li Liang"”
[ Summary ]

Landslides are common natural disturbances in Taiwan, and they usually change the hydro-
logical conditions on hillslopes and influence subsequent vegetation development or ecosystem
restoration. To explore the main environmental features controlling the near-surface soil water
content after a landslide, this study investigated spatial distributions of topographic and edaphic
features, vegetation, and near-surface soil water content. Investigations were conducted in a head-
water catchment at the Fushan Research Center of the Taiwan Forestry Research Institute, northern
Taiwan in the third year after a landslide had occurred in the headwater. The headwater was par-
titioned into 2 areas based on disturbance levels. A low-disturbed area was located in the upslope
area, and a highly-disturbed area was located in the downslope area where springs were found.
Compared to the low-disturbed area, the highly-disturbed area had lower soil porosity, lower satu-
rated hydraulic conductivity, less remaining vegetation, and a lower mean near-surface soil water
content. At locations near the springs, both soil porosity and saturated hydraulic conductivity were
low, but the near-surface soil water content was consistently high due to being supplied by the
springs. As to correlations between spatial distributions of the near-surface soil water content and
environmental features, the soil water content was significantly correlated with soil porosity for the
entire site. In the low-disturbed area, soil water content was positively correlated with soil porosity
and negatively correlated with saturated hydraulic conductivity. In the highly-disturbed area, no
significant spatial correlations were found between soil water content and environmental features.
The results indicated that connections between the near-surface soil water content and environmen-
tal features had not been reestablished in the highly-disturbed area in the initial stage of secondary
succession. This could limit subsequent vegetative development after a landslide.
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Fig. 1. Measurement points of topographic features, soil properties, and soil water content.
Photographs show surface conditions in the third year after the landslide.
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Fig. 2. Measurement points of soil water
content at the study site partitioned into
low-disturbed and highly-disturbed areas.
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Fig. 4. Spatial distributions of (A) saturated hydraulic conductivity (K,) and (B) soil

porosity at the study site.
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Fig. 5. Spatial distributions of (A) vegetation, (B) relative weighted basal area (RWBA), and
relative weighted vegetation density (RWVD) at the study site. Locations of woody plants
are marked with circles of different sizes according to the basal area of those woody plants.
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highly-disturbed area, and (C) points

in the low-disturbed area for 6 surveys.
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for the relationships.
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Fig. 8. Spatial distributions of soil water contents for 6 surveys. The mean and standard
deviation (SD) of soil water contents and 8-d accumulated rainfall amounts are shown for
each survey. The labels of 1* to 6™ indicate the surveys ranked in increasing order of the

mean soil water content.
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Fig. 9. Relationships of the mean soil water content and Spearman’s rank correlation
coefficients (r,) evaluating correlations of spatial distributions between soil water contents
and environmental features of slope gradients, saturated hydraulic conductivity (K,), soil
porosity, relative weighted basal area (RWBA), and relative weighted vegetation density
(RWVD) at (A) all measurements points, (B) points in the highly-disturbed area, and (C)
points in the low-disturbed area for 6 surveys. The filled and empty circles represent r,
values with and without statistical significance (p < 0.05), respectively. Lines indicate
quadratic regressions for r, values with statistical significance.
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condition and (B) lateral view of roots of a
large fern.
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