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Edaphological studies on the micro-topography
and topographical analysis and their
relations to the forest soil

Keiji Takeshita

Summary

(1) The writer considered relationships between the topographic elements,
which are observed by topographical analysis of contour map on various scale
and by actual landscape, and the distribution of forest soil.

(2) It scemed that the rolls of topography as factors of soil formation are
divided into as follows;

i) static formations which leave out of consideration of soil materials

movements along the slope,

ii) dynamic formations which are characterized by movements of solution
along the slope, ’

iii) dynamic formations which are characterized by movements of solid
matter (: mother materials of soil) along the slope.

(3) The factors and elements of slope concerning construction of above

mentioned will be summarized as follows;

i) unit-slope: Multi-cyclic or multi-stories slopes are constructed with unit-
slope in which the geomorphic elements are continuously arranged in mono-
cyclic.

ii) types of unit-stope (Fig. 3, p.9);

a. valley type slope: It is composed of concave and straight clements in
longitudinal and horizontal sections. He is mainly formed by bulk transfar
of mass-wasting such as landslides (Fig. 1. p. 6).

b. ridge type slope: It is composed of convex and straight clements in
longitudinal and horizontal sections. He is mainly formed by surface
erosion (Fig. 2, p. 7).

iii) slope-transformation line (zone); At the contact parts among the different
unit slope, it is usually recegnized slope-transformation line.

iv) clements of valley type slope (in longitudinal section); »

a. rock surface: (Fig. 4, p. 10)

(non-dissected upper unit-slope),
(convex slope-transformation point),
head slope: erosion surface,
(concave slope-transformation point),
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base slope: reposed surface,

b. decposition surface: (I'ig. 4, p. 10)
(sedentary residual deposits on non-croded upper plain),
out crop of bare rock,
mooring dep. (superficial dep. and residual dep.),
colluvial dep. (20°~40"),
mudflow alluvial muddy-stream dep. (10°~20%),
alluvial dep. (fan) (0°~10°),
and, it is usually reccognized concave slope-transformation point exist
among different deposition surface.

c. weathering layvers (residual dep.) and superficial dep.

v) clements of ridge type slope; (Fig. 5, p. 11)

bare surface,

residual deposition surface,
superficial dep. surface,
alluvial dep. surfacc.

vi) éombination of types of unit-slope; In the case of that slopes are composed
of multi-cyclic or multi-stories, individual unit-slopes are occasionaly showed
by different types of slope, and whole slopes are foundamentaly characterized
by types of unit-slope. .

vii) types of arrangement of unit-slope (in longitudinal section); (Fig. 6, p.12)

ascending arrangement,

uniform arr.: straight arr,,

descending arr.,

compound arr.,,
and these types of arrangement arc mainly characterized by history of
deepening of valley.

viii) effective relief; difference in altitude between a certain point and top of
that slope such as ridge on same stream-line; Usually growth of tree increase
according as incrcases of cffective relief, but rate of increases decrease in
proporiton to distance from top of the slope, and they become unattracted at
distance of 100m~200m. Therefore, the writer assumed in this report that
the effective relief on topographical analysis is showed by the diiference in
altitude between the highest and a certain point within horizontal distance
of 100 meters around the p.int. (Fig. 8, p. 19)

(4) Unit-topagraphic arca: The topography of a certain district will be
divided into many unit topographic areas, in which distributions of factors and
clements of slope arec showed by comparative uniform pattern. These unit-arcas
arc usually bounded by trans-formation line of pattern.

(5) Topographical analysis which had been made in this report arc showed



as follows;

1) used topographic map;

1: 50000, contour interval; 20 meters, (Fig. 9, p. 21) (Fig. 16, p. 38)
1: 25000, contour interval: 10 meters, (Fig. 18, p. 39)
1: 5000, contour interval: 10 meters, (Fig. 10, p. 23) (Fig. 20, p. 41)

ii) kinds of topographical analysis;

a. distribution of relative relief (within circle of 1km?), whose measurement
was done by shifting of the circle to draw isopleth on the interval of 100
meters, (Fig. 9, p. 22) (Fig. 17, p. 38)

b. distribution of effective relief (within horizontal distance of 100 meters),
whose measurement was donc by shifting of the circle to draw isopleth
on the interval of 10 meters, (Fig. 12, p. 26) (Fig. 19, p. 40) (Fig. 22, p. 42)

c. distribution of gradient whose mecasurement was done by horizontal
interval of topographic contour line to draw isoclinal line on the interval
of 10 or 20 degrees, (Fig.9, p.22) (Fig. 13, p. 27) (Fig. 17, p. 38) (Fig. 19, p. 40)
(Fig. 23, p. 43)

d. distribution of types of slope; judgement of types of slope was done by
uneveness in longitudinal vertical section and in horizontal section, which
are perceived by contour map and isoclinal map, (Fig. 14, p. 29) (Fig. 24, p.44)

e. distribution of element of slope such as deposition surface, which was
mainly decided by distribution map of gradient in valley-type slope, (Fig.
14, p. 29) (Fig. 24, p. 44)

f. gipfelflul which was described by filling up a valley in width of under
200 meters, (Fig. 11, p. 24) (Fig. 21, p. 42)

g. division of unit topographic area, whose judgement was done by synthesis
of above mentions. (Fig. 15, p. 24) (Fig. 25, p. 42)

(6) Experimental areas are occupied by brown forest soil, which is morph-
ologically classified to the Bu, By, By, Br, Br and G soils (from dry to wet) in
accordance with Ohmasa's system. (Fig. 7, p. 16) The writer had been made soil
map on scale of 1: 5000 at Toriihata and Narutake districts in Fukuoka prefecture.
(Fig. 15, p. 33) (Fig. 25, p. 44)

(7) The considerations concerning factors of topographical analysis and forest
soil at Toriihata and Narutake districts will be summarized as follows;

i) In the case of topographical analysis by the map on the scale of 1: 50000,
the general characters of the district such as platecau, mountain or hill were
recognized by distribution of reclative relief and gradient, but were not
recognized construction of factors and clements of slope,

ii) In the case of topographical analysis by the map on the scale of 1: 25000,
the unit-topographic areas were generally recognized by distribution of
effective relief and gradient, but werc not recognized clear distribution of
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factors and clements of slope,

iii) TFactors and elements of slope such as types of slope and deposition
surface, and unit-topographic areas were rccogﬁizcd by topographical analysis
of map on the scale of 1: 5000.

iv) In mountainous district, division of unit-topographic arcas were compara-
tive clearly recognized by distribution of effective relief; ancient cyclic
moderate gentle slopes have distributed in area on small density of isopleths of
cffective relief of ‘under 40 mecters, and recent cyclic dissected slopes have
distributed in areas on large density of over 40 meters.

v) Usually. the same value of gradient are observed in different topographic
arca and slope. It scemed that, therefore, recognitions of topographic factors
and elements by direct observation of distribution of gradients are very hard.

vi) Distribution of slope elements such as deposition surface were casily
recognized by observation of distribution map of gradients after division of
types of slope.

vii) Distribution map of types of slope and of deposition surface were quite
alike forest soil map. It is recognized on these map that parallel relationships
existed between the boundary line of different slope clements and the contact
line of different types of soil.

In the unit topographic area, there was constant relations between the
distribution of types of soil and the distribution of elements of slope.

(8) As a conclusion of this report, the writer considered that relations between
micro-topography and forest soil are foundamentaly characterized by mechanism
of formation of slope and arc regulated by unit-topogradhic area, unit-slope (types
of slope, ctc.) and elements of slope.



