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%3, Richards NOFIHE THW2/MMS (Kosugi, 1996) D/5F A —%1%, 0, 0, . o, KDNEIZ, SB:
0.37, 0.23, -20 cm, 1.6, 5%10% ecm s, CR : 0.62, 0.32, -25cm, 1.6, 3x10%cm s”, LM : 0.48, 0.18, -180 cm,
1.1, 510" ecm s' CTH B, TIT, 0, BRI EKRE, 0, BB EKRE, y., o BBREOREIER S
DO RXDT ST B ESIREOME & ZIERE, K, fRERRRTH 5.

Tani et al. (2020) % —HBeZs

Fig. 1 Comparison of observed rainfall intensity, runoff rate, and pressure head (y: 10, 30, and 50 cm depths) during a storm
event in July 1987 for a study hillslope of the Minamitani catchment in the Tatsunokuchi-yama Experimental Watershed
with the outflow rate from a soil column with 70 cm depth and a pressure head calculated using the Richards equation.

The runoff rate was calculated using Eq. (1) of the storage function model with p=0.3 and £=27, and no delay time is also
plotted in panel (a). Used parameter values in the calculations using the Richards equation, including 8y, 6,, Y, 0, and K;
for Kosugi model (Kosugi, 1996) are 0.37, 0.23, -20 ¢cm, 1.6, and 5 X 10~ cm s™ for SB, 0.62, 0.32, -25 cm, 1.6, and 3 X
102 cm s for CR, and 0.48, 0.18, -180 cm, 1.1, and 5 X 10* cm s™' for LM, respectively, where 6, represents the saturated
volumetric water content, 6, stands for the residual volumetric water content, 1/, and o respectively denote the pressure
head calculated from the median pore radius and the standard deviation in the lognormal distribution of soil pore radius,

and K represents the saturated hydraulic conductivity .
Modified from Tani et al. (2020).
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Fig. 2 Relation of the dimensionless form of the total storage

in the soil column (S*) to the outflow rate from the
column (u).

solid line, recession stage; broken line, steady state.
Modified from Tani et al. (2020).
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Tani et al. (2020) % —#BIZ
Fig. 3 Relation of the exponent p, value in Eq. (3) obtained
from the relation between u and Sx under a steady state
condition with #=1 mm h' to & (=-D/y,,), where D is
the soil column length.

O, A, [: case of each soil type (SB, CR, and LM)
with D=70 cm. @ : case of SB with various D values.
The arrow at right side indicates the p, value
approximated from the relationship between
volumetric water content and hydraulic conductivity
for each soil.

Modified from Tani et al. (2020).
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SB (7.8 cm) is a distribution enlarged from 7.8 cm to
70 cm.
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Storage-function Model Parametrizes Not Downslope Flow
but Vertical Unsaturated Flow
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The physical background of a storage-function model was estimated from numerical experiments using the
one-dimensional vertical form of Richards equation. Relations between the outflow rate from a soil column and the
total storage calculated during the recession stage from a storm event were approximated using a power law equation
included in the model. The physical meaning of its exponent was specified from this approximation. Results suggest
that the storage function model is not based on the downslope flow, but that it simply parameterizes the vertical

unsaturated flow.

Key words : Richards equation, Storage function model, Vertical unsaturated flow
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