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ABSTRACT

Configuration of soil hydraulic property is an essential component to understand the hydrological
processes at the hillslope scale. In this study, we investigated temporal variations in pore development
and soil hydraulic properties during the period from March to October in 2008. Characteristics for
macropore flow and hydraulic conductivity were measured at two hillslopes: one is the hillslope
located at the Buprunsa in Sulmachun watershed, and the other is the hillslope located in
Gwangneung Research Forest. Vertical fluxes through macropore were measured using a tension
infiltrometer at the depth of surface. The saturated hydraulic conductivities in March, June, July and
September were relatively high compared to those in May and October. Temporal variations in
several soil hydraulic features could be explained by the differences in vegetation activity and soil
moisture content determined by antecedent precipitation. Particularly, the features of macropores had
a substantial impact on hydraulic conductivity in the forest hillslope. The temporal nonuniformity of
the soil hydraulic properties observed in this study manifests the dynamic features of hydrological
processes in the hillslope scale and the experimental results will be useful to understand the internal
hydrological processes in the mountainous hillslope.
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Fig. 1. Locations of the study area: (a) Sulmachun and (b) Gwangneung.
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Table 2. Experiment schedule and points

Table 1. Study site description

Gwangneung Sulmachun
Locations E 127°08' 52.6" E 126°57'12.2"
N37°44'49.4" N 37°56'06.8"
Annual average 1,332 mm 1,600 mm
precipitation
Average slope 24.6% 40.5%
Soil texture Sandy loam Sandy loam
Average porosity 56.3% 56.2%
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Date  Mar. 20 May 8 June 21,26 July 29 Sep. 9 Oct. 28
Points 2008 2008 2008 2008 2008 2008
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BI Ve Ve Ve Ve Ve Ve
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Fig. 2. Elevation contour map, topographic index distribution, and direction of the study area and locations of experiment point:

(a) Sulmachun and (b) Gwangneung.

Table 3. Antecedent precipitations and soil moisture (Average, Standard deviation) for each experiment

Antecedent precipitation(mm)

Soil moisture (%)

15 day 10 day 5 day Average STD
Dat Gwang- Sulma- Gwang- Sulma- Gwang- Sulma- Gwang- Sulma- Gwang- Sulma-
ae neung chun neung chun neung chun neung chun neung chun
Mar. 20 2008 2.5 5.8 1.5 33 0 0 26.7 16.5 2.9 5.1
May 8 2008 7 184 2 10.9 2 10.9 24.7 13.6 2.7 5.7
June 21,26 2008 91 70.6 86.5 69.8 86.5 8.8 27.7 17.9 2.6 53
July 29 2008 534.5 - 522.5 - 306.5 34.6 - 13.6 -
Sep. 9 2008 87 107.4 87 107.4 0 0 - 21.2 - 5.5
Oct. 28 2008 12.5 25 12.5 24 11 10 18.5 14.6 7.6 6

AHAR A AT FEo] W] HPS &
AL F7RI AvEd fellx AL JEes
2 Q& Aol AU 98 9d Arkd 79
BT g AFET Q18] Eo] AR §
Axo] 43e AN E3ITHTable 2). AT
A3} tlEo] TDRWAIQ] Minitrase(Soil moisture
Equipment it y§H1E o]83) 2} Ao EYTHS
Z731A0K(Table 3). 2008 99 9o BT A3

Aol BISERS Aloldom s SHaA
st

I Z2 9 &
3.1. ZskE|MEEe| HIEN H5]

Fig. 3(@i= vk Abole] 9 Falreldes
£ Urich, Arke] 79 AR Ak % 983
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Fig. 3. Seasonal variations of saturated hydraulic conductivity
of soil depth (10 cm) at each point in (a) Sulmachun and (b)
Gwangneung.
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Fig. 4. The comparison for saturated hydraulic conductivity
between Gwangneung and Sulmachun hillslopes.
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Fig. 5. The seasonal proportions of effective macro, meso-
micro, total flow (cm/hr of total effective flow) in (a)
Sulmachun and (b) Gwangneung. The vertical bars represent
the flow of macro-, meso-micro flow, the closed circles are
total flow (average, standard deviation), the closed circle-
dashed line is the flow through the effective macropore
volume (average, standard deviation).
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Fig. 6. The seasonal proportions of effective macro, meso-
micro, total porosity (m>/m’ of total effective volume): (a)
Sulmachun and (b) Gwangneung.
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Fig. 7. Seasonal variations of mean hydraulic conductivities
for various tensions in (a) Sulmachun and (b) Gwangneung.
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Table 4. Estimated soil hydraulic properties for Gwangneung
and Sulmachun

Season Parameter =~ Gwangneung Sulmachun

K (cm/hr) 17.20 29.04

Mar.
o (1/cm) 39.28 34.28
K (cm/hr) 6.68 23.48

May
o (1/cm) 24.26 33.03
K (cm/hr) 31.12 52.71

June
o (1/cm) 4473 40.05
K (cm/hr) 19.30 -

July
o (1/em) 3544 -
K (cm/hr) 36.58 51.71

Sept.
o (1/cm) 455 37.84
Oct K (cm/hr) 7.28 20.55
et o (1/em) 22.49 30.69
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