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Cross sections of soil thickness along contour lines (X, y)

Table 1. I HADI &G LS - mLfE R

Colluvium and saprolite thickness in each microtopographical unit

PR BT AR RN FLEE  FEERELEE CEEEbEE L3R 775004
(m) (m) (m) €=

FESHR EES
TEER A AT~ 1.93 1.19 0.70 - +
Y8 AR R [M~3F1 7 1.81 0.87 0.90 + -
BB AR AT~ 4.86 3.23 1.57 - +
BB AR R ™ 2.08 1.11 0.91 =+ -
B R (MR i [M] 6.78 4.69 2.01 - +

FESHR ES
PRUEARHH [M] 2.74 1.99 0.69 + +
FASTER=E Rt} [M] 1.24 0.86 0.30 ++ -
LREHMIHE [M] 2.93 2.30 0.59 ++ +
ES A RER AT~ 2.16 1.09 1.02 + -
TER AR MR [M] 1.67 1.11 0.51 - -
BEGBARL A AT~ 0.97 0.65 0.27 - +
/INER Frifi AT B, B B + ;
PRI ] 1.32 1.17 0.13 ++ -
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Table 2. - HDO—RA BN F K UK

Physical properties and permeability of soils in the catchment

TiEa Bf BRE 2R RRBKE BEISKE LFE  REHEKRE
Az R

No. Soil type Horizon  Bulk density Total porosity M.M.H.C. S.W.C. in situ Gravel content S.H.C.
Microtopographical unit Mgm® m’m? m’m?3 m’m? m'm? ms

KTR-a B, A 0.44 0.80 0.72 0.24 0.01 2.98 X 10*
TEFER R B, 0.63 0.78 0.76 0.41 0.00 2.77 X 10™

B, 0.55 0.81 0.76 0.45 0.00 2.25 X 10™

B, 0.71 0.73 0.68 0.50 0.02 7.19 X 10

KTR-b  By(d) A, 0.44 0.80 0.72 0.28 0.02 2.04 X 10™
IR AR B, 0.54 0.77 0.77 0.31 0.01 3.58 X 10™

B, 0.60 0.77 0.72 0.35 0.02 2.99 X 10™

B, 0.59 0.78 0.69 0.36 0.01 3.01 X 10*

B, 0.53 0.80 0.73 0.48 0.00 1.55 X 10™

KTR-c  By(d) A 0.53 0.81 0.79 0.33 0.01 465 X 10*
A EER B, 0.66 0.75 0.74 0.36 0.03 1.49 X 10™

B, 0.54 0.76 0.72 0.39 0.02 1.64 X 10"

C 0.50 0.82 0.77 0.40 0.01 3.07 X 10*

KTR-d  By(d) A-A, 0.43 0.76 0.75 0.33 0.07 1.76 X 107
IR AR B, 0.84 0.57 0.59 0.32 0.18 2.78 X 10™
B, 0.76 0.56 0.55 031 0.22 4.49 x 10

KTR-e  Bp(d) IA, 0.39 0.82 0.78 0.29 0.00 1.16 X 107
A EER 1A, 0.53 0.80 0.74 0.37 0.00 4.03 X 10"

IB, 0.49 0.82 0.76 0.39 0.00 3.51 X 10

IB, 0.52 0.79 0.72 0.38 0.00 1.78 X 10*

IC(V) 0.43 0.84 0.78 0.51 0.00 1.40 X 10™

A 0.56 0.80 0.74 0.54 0.00 437 X 10°

HA-A, 0.46 0.81 0.65 0.22 0.00 1.01 X 10
A, 0.53 0.80 0.76 0.37 0.00 4.74 X 10™*
B, 0.52 0.81 0.77 0.40 0.00 6.87 X 10™
B, 0.50 0.82 0.78 0.45 0.00 3.64 X 10™
B, 0.53 0.81 0.75 0.45 0.00 3.10 X 10™

KTR-f

KTR-g B, A 0.72 0.65 0.64 0.37 0.09 4.64 % 10"
AEAR B, 1.07 0.54 0.63 0.41 0.11 1.97 X 10*
B, 0.95 0.55 0.58 0.37 0.15 1.92 X
B, 0.93 0.63 0.59 0.41 0.05 1.88 X 107
B, 0.78 0.68 0.67 0.52 0.05 9.75 X

KTR-h B, A 0.83 0.62 0.64 0.30 0.25 3.15 X
FANTEpR ] B, 0.67 0.52 0.54 0.32 0.22 8.00 X 10™

B, 0.72 0.53 0.55 0.28 0.26 8.59 X
BC 0.70 0.55 0.53 0.29 0.21 4.63 X 10"

KTR-i B, A, 0.38 0.75 0.75 0.51 0.02 1.15 X 10*
PREAMIHE A, 0.62 0.66 0.66 0.44 0.13 479 X 10*

AB 0.77 0.57 0.57 0.39 0.19 2.92 X 10™

B, 0.72 0.60 0.56 0.37 0.18 2.16 X 10"

B, 0.74 0.63 0.59 0.39 0.13 2.99 X 10

KTR-j B, A, 0.49 0.78 0.76 0.41 0.03 4.86 X 10°
R A, 0.59 0.75 0.74 0.41 0.03 496 X 10

B, 0.74 0.72 0.70 0.44 0.02 2.66 X 10"

B,y(V) 0.69 0.74 0.71 0.51 0.01 2.42 X 10"
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Soil water retention curves of cylinder samples from each soil pit
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Table 3. F8HIUIE BT 1Y B

Soil physical properties in each microtopographical unit

P B AT JEf " REE CfLRE T ERARUKE TEIREKE T L3R IEKERE AR

Mgm” m'm” m’'m” m'm®  m'm’ ms' (0 45) mm”
TR 5D

TEERH A 0.44 0.80 0.72 0.24 0.01 2.98 X 10 0.12
B 0.63 0.77 0.73 0.45 0.01 4.07 X 10 0.13
FERARERL A 0.47 0.81 0.76 0.32 0.01 5.58 X 10 0.07
B 0.54 0.79 0.74 0.41 0.01 2.58 X 10 0.07
EEARE R A 0.43 0.76 0.75 0.33 0.07 1.76 X 10™ 0.12
B 0.80 0.57 0.57 0.32 0.20 3.63 X 10 0.03
FERAEEMIRIE A 0.50 0.81 0.71 0.30 0.00 2.88 X 10" 0.11
B 0.52 0.81 0.77 0.43 0.00 4.54 X 10" 0.06
B e R
EANIEEATiT] A 0.78 0.64 0.64 0.34 0.17 3.90 X 10 0.07
B 0.83 0.57 0.58 0.37 0.15 4.00 X 10 0.02
AT (b A 0.50 0.71 0.71 0.48 0.08 297 X 10™ 0.10
B 0.73 0.62 0.58 0.38 0.16 2.58 X 10 0.05
FEEEOR A 0.54 0.77 0.75 0.41 0.03 2.72 X 10 0.08
B 0.72 0.73 0.71 0.48 0.02 2.54 X 10 0.05

1 mELFOHSIAL L 50 LT 5,
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Distribution of soil thickness and soil physical properties
in Katsura Headwater Catchment

Yasuhiro OHNUKI """, Shuichiro YOSHINAGA *, Tatsuya TSURITA ”, Makoto ARAKI?,
Eriko ITO”, Koji SHICHI ", Youjiro MATSUURA ?, Kenji ONO ” and Toru OKAMOTO

Abstract

At Katsura Headwater Catchment, we investigated the soil thickness and physical properties of volcanic ash soil that affect
the movement of soil water and solute; and the storage of regional pollutant. With respect to colluvium thickness, the distribution
was heterogeneous; thick colluvia over 3 m distributed along the axis of head hollows and head slopes, thicker colluvia over 4 m
were confirmed at upper side-slope and upper side-hollow at right bank of the catchment. In contrast, at crest slopes and upper
convex side-slope of the left bank and lower side-slopes of both banks, shallow colluvia less than 1 m were widely distributed.
Regarding saprolite thickness, we confirmed shallow saprolite less than 1 m in wide area of the catchment. Only upper slope
of the knickpoint of right bank: crest slope, upper side-slope and upper side-hollow, saprolites were thick. On the subject of soil
physical properties, at upper slope of knickpoint: bulk density was low, total porosity was high, gravel content was quite low and
effective porosity was high. In contrast, at lower slope of knickpoint: bulk density was high, total porosity was low, gravel content
was rather high and effective porosity was low. Thus, gravel content of soil affected the value of effective porosity. The order
of magnitude of saturated hydraulic conductivity that is responsible for soil water permeability ranges 10*-10°ms”, we hardly
confirmed the relation to microtopographical units and soil types.

Key words : soil thickness, physical properties, microtopographical unit, knick point, colluvium, saprolite
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