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Fig. 2. Schematic diagram of a perme-
ability test system.
AR: Artificial rainfall system,
FS: Forest soil sample, MA:
Manometer, SS: Standard sand
column, T: Tank, TE: Tensio-
meter
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layer volumetric ratio
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Fig. 3. Volumetric ratio of pores, organic matters and soil perticles.
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Table 1. Specific gravity and grain size distribution of sample soil

grain size distribution (%)
layer number  specific gravity ~0.005 0.005~0.074 0.074~0.42 0.42~2.0 (mm)

(kgm™) clay silt fine sand  coarse sand

1 2.3X10° 6.0 57.0 294 7.6
3+4 2.7%X10° 10.5 73.8 15.3 0.4
5+6 2.7X10° 6.8 79.2 13.7 0.3

SS 2.6X10° 0 0 2.0 98.0
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Fig. 4. Relationship between flux and hydraulic gradient.
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Fig. 5. Vertical distribution of the satu- W, Ko WKEBEEN -0 A/NE T & F HFLBES
rated hydraulic conductivity K.
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Fig. 6. Relationships between the unsaturated hydraulic conductivity K and pressure head
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%2 FIRBKEE K, EREESNT ¢, 7
Table 2. Saturated Hydraulic conductivity K and determined ¢, and 7 for Brooks and Corey
type formula

layer number P, (m) n K (ms™)

absorption process drainage process

2 -6.00x10™ 1.73 1.62 2.75%x10°
3 -1.80%10° 1.85 1.61 4.56%10™
4 -3.10%103 2.45 2.18 1.16 X10?
5+6 -4.00% 107 3.00 2.71 1.17x10°
7 -9.75 %102 9.87 7.12 1.10x10*
8 -2.91X10™" 23.37 14.68 1.19X10*
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&0 do/dp—¢ BARMBIR SN B, (8) REKUERNICHE S fodic, KD K S IcEFEMUT 5,

Li_@_ _ n+l/2 n+1/2 ¢ﬂ+1_¢L

dg ly=gpe —Zi / 9

ZZT, il ;tzifﬁJ:l”"‘E‘c" NEHHOEFS, L 3HiMi & i+l KT BoRS, n 13RI
ATy 7p, ot ti_OODH%FBE]ZT v fFBﬂo)H%FEﬁ "Cﬁ z)o i f;_, :_(‘REPT, UTGEQ%H%& Z)o

+oL
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Fig. 7. Estimated d8/d¢ —¢ relationships.
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Table 3. Determined fitting parameters for water retention models

equation (17) equation (18) equation (19)
layer number 6, (w’m®) 6 (m'm®) ¢ (m) A P o (M) m Y, (M)
3 0.658 0.454 -1.80X10% 0.500 -8.92x10° 0.387 -1.88X10°
4 0.652 0.420 -3.10X10% 0.552 -1.35X10* 0.436 -4.16X10°3
5+6 0.620 0.458 -4.00X10% 0452 -1.51X102 0.381 -3.52X10%
7 0.512 0.158 -9.75X102 3234 -553X102  0.724 -841X10?
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Table 4. Goodness of fit of determined water retention models
ASR X 10*
layer number equation (17) equation (18) equation (19)
3 1.17 7.36 1.02
0.96 4.98 0.63
5+6 1.40 4.12 0.96
7 0.71 0.39 0.20
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Fig. 9. Fitted water retention model.
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Summary

The hydraulic properties of forest soil in Fukuroyama-sawa Watershed in The Tokyo
University Forest in Chiba were obtained as basic information for studies on the hydrolog-
ical cycle. Forest soils were sampled from the study site using a large size sampler and
saturated-unsaturated permeability tests were conducted with the large soil column. Soil
component structure, saturated hydraulic conductivity, the relationship between unsatu-
rated hydraulic conductivity and pressure head (K —¢ relationship) and the relationship
between volumetric water content and pressure head (0—¢ relationship) of each soil layer
of a sampled column were obtained by this method. The hydraulic properties of forest soil
whose parent material originated from the Neogene system were clarified. Parameters
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fitting some models for the K —¢ and 0—¢ relationships in the sample soil were determined,
and the goodness of fit of these models was discussed.

Key words: Fukuroyama-sawa, Neogene system, Forest soil, Permeability test system
with large soil column, Hydraulic properties of soil



Input and Output Flux of Inorganic Nutrients in
Decomposing Leaf Litter of Japanese Cedar

Yasuji HAruta and Ichio Nion

The pattern of release of inorganic nutrients from decomposing Japanese Cedar leaf
litter was studied for 5 years. Loss of nutrients from the litter was generally higher in the
summer. Elution of calcium and magnesium continued without much fluctuation until the
end of the experiment. Most of the potassium was lost at a very early period, suggesting
that the loss was related to the leaching rather than decomposition. Phosphorus was lost
mainly in the summer during the initial stage, suggesting that its loss was related to the
decomposition. Other nutrients, such as sodium, iron, sulfur and chlorine, did not show any
distinct pattern of release.

Hydraulic Properties of Forest Soil in Fukuroyama-sawa
Watershed in The Tokyo University
Forest in Chiba

Tomo'omi Kumacal, Masanori Kaneko, Katsushige SHIRAKI, Yasuhiro SHUIN,
Masakazu Suzuk! and Takehiko OuTA

In order to obtain the hydraulic properties of forest soil in Fukuroyama-sawa Water-
shed in The Tokyo University Forest in Chiba, forest soils were sampled from the study site
using a large size sampler (19.5 cm in diameter). Saturated-unsaturated permeability tests
were comducted with the large soil column. Structure, permeability, and water retention of
each soil layer of a sampled column were examined. The parameters of some models for
permeability and water retention, which are necessary to predict water movement in soils,
were determined.



