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Fig. 1 Schematic view of the funneled type preferential flow
by capillary barrier effect

Table 1 Calibrated rod-to-rod spacings and heater resistances per unit length

Sensor No. r I I Iy R/L
mm mm mm mm Qm?

1 10.33 9.39 8.76 10.30 315.8

2 9.23 9.64 10.43 10.31 531.4

3 9.23 9.83 9.51 10.28 434.5

4 9.41 9.51 9.96 10.28 395.2

5 9.86 9.52 9.80 9.43 550.1

6 9.73 10.26 10.25 8.67 431.3

7 9.68 9.02 9.39 10.12 406.5

8 9.82 9.72 9.24 9.64 415.9
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Fig. 2 Schematic view of the QPHP sensor
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Fig. 3 Schematic view of the experimental setup.
Consist of Infiltration box (A), Mariotte (B) and Measurement system (C)
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Fig.4 Thickness of finer layer and coarser layer in layered sand are the
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Fig. 5 Schematic view of the flow-direction ¢ detected with QPHP
sensor. A: Flow vector parallel to the layer boundary, B: Flow vector which
detects gravitational direction
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Fig.6 Temporal change of wetting front. A, B, C and D show single layered sand with £=0deg, triple layered sand with £=0deg, single layered sand with
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Fig. 9 Measured volumetric water content distribution. A, B, C and D
show single layered sand with =0deg (3hr elapsed after stop the water
supply), triple layered sand with {=0deg (Lhr20min elapsed after stop the
water supply), single layered sand with £=11.3deg (1hr20min elapsed
after stop the water supply), and triple layered sand with £=11.3deg
(1hr20min elapsed after stop the water supply), respectively
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Fig. 10 Relationship between volumetric water content 6 and volumetric
heat capacity pc under no flow condition. See the caption of Fig. 6 for the
meaning if A, B, C and D
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single layered sand. C and D are triple layered sand



