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Abstract

The purpose of this study was to appreciate the spatial variability of upland soil profile on
complex hillslope and to consider the adequacy of geomorphological information to explain the
soil profile distribution. On a 1.2-ha upland field of central Hokkaido, Soil profile was in-
vestigated at 154 locations on a 14-m grid. Apparent differences were recognized according to
the location on a slope position. In the landsurface model units of Interfluve and Convex Creep
Slope, horizon sequence was Ap/C-type, the color of Ap-horizon soil in this area was relatively
bright and coarse texture. In the units of Colluvial Footslope and Alluvial Toeslope, horizon
sequence was Ap/Ab/B/C-type, the Ap-horizon soil color was relatively dark and fine texture
influenced by sedimentation. Terrain attributes, slope gradient, slope curvature, specific catch-
ment area etc, calculated from the 7m-digital elevation model were highly correlated with
A-horizon thickness except for slope gradient. Thick A-horizon was observed at the location
which topographic conditions were convex slope, low altitude and high specific catchment area.
The multiple regression model of A-horizon thickness by terrain attributes didn’t have sufficient
result for quantitative tool. However landsurface model units identified the A-horizon thickness
distribution. Geomorphological analisys is useful to guide soil management system with consid-
eration of spatial variability.
variability, terrain attributes, landsurface model units,
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Fig. 1 Surface elevation map and the soil profile investigation sites.
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Fig. 4 Spatial distribution of landsurface model units at the investigation area.
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Fig. 5 Spatial distribution of slope gradient at the investigation area.
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Fig. 6 Spatial distribution of plan curvature at the investigation area.
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Fig. 8 Spatial distribution of A-horizon thickness at the investigation area.
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Table 2 Correlation coefficient between A-horizon thickness and terrain attributes
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XOREO T TREF SR EL 20, EERETR
30% L ET Tms 23 70ecm Pl EoF—-s & hTO
too BIKENDO DD IEHSHICHE S &9 1E, Inf,
Ccs @ 85% 718 30 cm (A DRZEE : FRAAME - hyLfiE)
PIFTHhb, MBI Cfs, Ats TIE85% »330cm LI E
ThsEHPT L EMTE B,

x-3 WIERMEESIAZEICH W A BE O E[ER
£ 7
Table 3 Multiple regression model of A-horizon
thickness by terrain attributes
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SN, Dalrymple (ERMAIO AR MO HZ b
RLTWA, KFEICHEVT S EF VAL, ZEEo
ek oREERAMR L CHBL T, HPRFHME
ERMNTHBIR TSV, T D DEM A o5H L 72
MR ICE S W TRAEZEEMICAEL, #nEh
DEFIVEIHZYTIID S EI13rfeTdh %, Pennock
et al. (1987) 134 & PROFC & PLANC O &
IZ& - T T7oORNmESRIC, Park et al. (2001) (FHE/KEH
REMY (ABCOZELFPHREERETZ) D2 o001
ERHMEICL->T, 6 >ofplmERIC, ThThHMET
Z7NTN) RAEBELTVWE, £ L CHEBMOEX
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SRR REYRGRE EERREYRREL RERE : o
PLANG 53877 010 0 3520 LicE T A, Ao el L o B R E i
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ENC) — V. Y 15 S LN 1 =4 — Ak
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Table 4 Identification of the A-horizon thickness using landsurface model unites
HAE =
Ik iE Inf Cces Tms Cfs Ats
[E== 14 36 51 27 26
S 26.04 24.61 32.61 44.13 43.44
Rz (o) 5.16 4.80 10.12 16.59 13.55
St 4o 31.20 29.41 42.73 60.72 57.00
S —o 20.87 19.81 22.49 27.54 29.89
SRR
FR Wz [ENEE]::A SEERETT F &
K A 9248.8 4 2312.21 18.50>3.45 k(4149000
B 18626.9 149 125.01
EXIN 27875.7 153
B/INEEAFEICK B EORER~R Inf#Cfs, Ats
Ccs#Tms, Cfs, Ats
Tms#Cfs, Ats
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Table 5 Explanation of landsurface model unites with terrain attributes

AfE  PROFC  PLANC LAPLACIAN il
Inf SBT3 20% 95 0.15 LIF
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BEAEL 532 509 509 509 46 5757 T 50% LI EAS—0.01~0.01
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i< 13 70% %3 50 DL
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4. =E #9
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