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Fig. 1. Topographic map of the experimental watershed.
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Fig. 2. lIsopach map of regolith zone and surveyed points.
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Fig. 3. Division diagram of slope-units in the experimental watershed.
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Fig. 4. Logitudinal slope profile and subsurface structure in the side slope.
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Fig. 5. Logitudinal slope profile and subsurface structure in the valley head.
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Table 1. Physical characteristics of the regolith zone in the valley head floor and the side slope

Sample Specific Water Porosity Hydral'lll.c
name gravity content (%) conductivity
(%) (cm/s)

C-cliff 2.60 21.9 445 8.7x107%

Valley C1-50 261 14.6 41.2 56x1073

head floor C1-150 2.62 22.7 37.1 1.8x10°
C5-50 2.61 244 - 40.1 —

S-cliff 1 2,61 174 314 1.1x10°®
S-cliff 2 2.62 16.7 30.6 —

Side slope SA1-40 2.67 11.3 304 23xX107*
SAI-60S 2.64 11.1 298 —
SAI-60B 2.62 9.6 31.8 —

SA3-40 2.62 125 36.2 1.2x1072

-2 WS S EREE

Table 2. Observation tools in the experimental watershed

Site C1 C2 C3 C4 C5 L1 L3 €7 C8 C9 Cl0 Cl1 Rl R2 RS
20 20 20 20 20 L 5 5 5 5 5 20 20 5 20

Tensio 50 50 50 50 50 5 35 20 20 15 40 50 20 40
meter 100 100 100 100 100 30 30 60 100 50
130 100
Piezo 100 100 100 100 100
170 B170 170 B170 BI170
meter

B200 B200
Well O O @) O O

Site R4 R5 R6 SB1 SB2 SAl SA2 SA3 SA4 SA5

20 20 20 20 20 20 20 20 20 20

Tensi 40 50 50 40 40 50 50 40 40

e“tS‘f 80 100 110 90 60

mete 150 80

190 110

Piezo 90

meter
Well

B: In the basement rock, L: In the litter (cm)

W1-W2-S-I: Weir, S-u * S-m * D-u » D-I: Trough, Raingauge
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Fig. 6. Hydrograph of the experimental watershed.
W 1: Total discharge, W2: Overland flow from the C-slope
S: Runoff from the S-slope, D: Runoff from the D-slope
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Fig. 7. Hydraulic head distributions, directions of subsurface water flow and saturated area
distributions in the valley head slope.
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Fig. 8. Hydraulic head distributions, directions of subsurface water flow and saturated area
distributions in the valley head slope (R1~R6).
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Fig. 9. Hydraulic head distributions, directions of subsurface water flow and saturated area
distributions in the valley head floor.
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Fig. 12. Variations in computed runoff from each slope-unit.
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Fig. 13. Changes in groundwater flux at Site C1 (triangle 8 and 16), and Site C2 (triangle 9 and 17)
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Fig. 15. Changes in groundwater flux at Site SA1 (triangle 1 and 3) and runoff from S-slope.
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Fig. 16. Relationships between electric conductivity and chloride ion consentration of channel
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Fig. 17. Variations in electric conductivity of runoff water (A), the separation of total discharge
(B) and runoff from S-slope (C). Pre-event water is shown by the broken line.
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Fig. 18. Changes in ratio of event water from the side slope to event water from the side slope and
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Summary

In this study. we have classified a small watershed in a granitic mountain into three
geomorphic units which are “valley head slope”, “valley head floor” and “side slope”.
Hydrological observations in three units have been carried out to clarify the mechanism of
stream flow generation. Furthermore, we have made up a tank model of each geomorphic
unit and compared it with the observational results. As a result, we find the following;

(1) The dominant component of discharge is direct precipitation on the channel in the
early stages of precipitation, subsurface flow from the side slope in the peak stage and
subsurface flow from the valley head floor in the recession stage.

(2) From the observation of subsurface flow, the saturated zone in the side slope
expands and contracts quickly corresponding to the start and cessation of rainfall. On the
other hand, in the valley head floor a little subsurface water discharges rapidly through the
preferential pathway near the river and most of the subsurface water tends to be stored.
These facts suggest that the dominant component of discharge changes as described in (1).
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(3) Hydrograph' separations by electric conductivity also indicate the behavior of
subsurface water as shown in (2).

{4) On the basis of hydrological observations, we produced a tank model considering
the discharge mechanism in each geomorphic unit and calculated the dischages. Close
agreement between the computational and observational results suggests that the hypoth-
esis of the discharge mechanism in each geomorphic unit was verifided.

Key words: Valley head slope, Valley head floor, Side slope, Mechanism of stream flow
generation, Tank model



