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TsukaMmoto, Jiro : Distinguishing between points with and without small land-
slides on mountainsides in a typhoon damaged area on the lower Niyodo River J.
Jpn. For. Soc. 73 : 161~171, 1991 In a disaster area of 814 ha affected by two
typhoons, distinctions between points with and without small landslides of less than
0.1ha, were made by using the “Quantification II” method. Only four geomorphic
factors, easily measurable on a topographic map of 1/5,000 scale, were used as
“Items” in this method. The partial correlation coefficients of the “Items” in reverse
order were longitudinal-slope form < inclination < exposure < lateral-slope form.
The ranges in reverse order were longitudinal-slope form < exposure < inclina-
tion < lateral-slope form. The susceptibility to small-sized landslides was found to be
great at points that were on laterally concave, steep south slopes. Longitudinal-
slope form was not a significant factor. The stand condition, which had been proved
to be a large contributer to distinguishment between the presence or absence of
landslides on areas of one hectare, was not used as an “Item” in this analysis.
Nevertheless, the correlation ratio indicating the accuracy of the distinguishment
clearly was larger in this analysis than in most of the usual analyses using stand
condition as an “Item.” This improvement in the accuracy of distinguishing was
thought to have been brought about partly by limiting the distinguishing to landslide
of less than 0.1 ha and partly by reducing the unit of examination from an area to a
point. The availability of the results for the planning of the disposition of protection
forests was thought to be enhanced by excluding the stand condition from the
analysis.
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#F-1. FEMOEEPSRE TR
Relationships between areas and mean depths of
landslides in the studied area

Areas Numbers of Mean depths
(ha) samples (m)
Averages Standard
deviations
0.01 25 1.016 0.176
0.02 43 1.140 0.253
0.03 73 1.193 0.230
0.04 42 1.324 0.342
0.05 . 29 1.414 0.424
0.06 23 1.391 0.312
0.07~0.08 29 1.528 0.410
0.09~0.10 24 1.454 0.497
0.11~0.15 35 1.754 0.516
0.16~0.25 31 1.829 0.660
0.26~0.35 14 2.014 0.743
0.36~1.80 16 3.059 0.947
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Forest types in the studied area in relation to ages
based on the percentage of the areas covered (%)

Ages of forests (vears old) 1~10 11~20 21~30 31~ Total

forests

forests

Japanese cedar
Japanese cypress

Japanese red pine

3.70 16.97 4.13 0.92 25.72

8.93 7.40 1.68 0.25 18.26

0.35 1.06 1.85 0.75 4.03
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Types forests 814 ha DFEX % 1/5,000 #FZE LT 1 ha /TR
of S“f’:r::tgo”‘femus 12.98 25.43 7.68 1.92 48.01 RXYIY, —2BE LR HIROFLAEFHMA L
forest LTz Zh oD EH5ERK 0.1 ha DUT o (LB (X

BﬁﬂEWd 1.91 21.33 22.24 4.51 49.99 T, WEDEERCELS Zidhhol, LL,
Bamboo forest - = = —  0.63 INSDEDEE0.1ha 282 % g (AT, KA
m”?wii - - - = 13 B8), RERE, |, B, SiE, EsRcEb
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Reaction patterns of samples to applied categorization
Items Categories Notes Points with Points without A/(A+B)
landslides landslides (%)
(A) (B)
Inclinations 1 ~19° 0 20 0.0
2 20~24 3 22 12.0
3 25~29 8 38 17.4
4 30~34 27 75 26.5
5 35~39 57 106 35.0
6 40~ 28 65 30.1

Longitudinal- 1 ~—16 Convex 8 38 17.4

slope forms 2 —15~ -6 1 17 88 16.2
3 -5~ 5 Straight 70 144 32.7
4 6~ Concave 28 56 33.3

Lateral- 1 ~=—26m Concave 9 8 52.9

slope forms 2 —25~—16 17 18 48.6
3 =15~ -6 40 46 46.5

4 —5~ 5 Level 43 136 24.0

5 6~ 15 ! 10 79 11.2

6 16~ Convex 4 39 9.3

Exposures 1 N 27 10.0
2 NE 47 11.3

3 E 10 55 15.4

4 SE 30 50 37.5

5 S 36 67 35.0

6 SW 33 49 40.2

7 W 4 18 18.2

8 NW 1 13 7.1
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50
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=~ 204 fx,
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104
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1 2 3 1 2 3 4 5 6 7 8
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-2. THIBHD ] Znv—7% TR L] 7 Vv—7OHi
Differences in landforms between “point with landslide” and “point without landslide”
Black, Point with landslide (»=123), White, Point without landslide (»=2326),
A ! Inclination C : Lateral-slope form
1. ~19°:2, 20~24": 3, 25~29°, 4, 30~34". 1 ~—26 m concave
5, 35~39":6, 40°~. 2, —25~—16m I
B : Longitudinal-slope form 3, =15~= 6m
1, ~—16° convex 4, — 5~ 5Hm level
2, ~15~-6 1 5 6~ 15m 1)
3, — 5~ D5°straight 6, 16 m~ convex
4 6"~ concave D ! Exposure ‘
1, N;2, NE:3,E;4, SE.5, S:6, SW;7, W:8, NW.
#F-4. ERMEAEMOHEBRE £-5. HHOBELTA T LDEH

Correlation coefficients between items

Longitudinal- Lateral-

Exposures
slope forms slope forms

Inclinations

Inclinations 1 0.0376 —0.0086 —0.0624

Longitudinal 1 0.0944  0.0222
slope forms

Lateral 1 ~0.0311
slope forms

Exposures 1

UG, MR ~19°, BRI @ —15~—6
(", SHURSRTIRS  6~15m (M), S dbT, A
a7 3.2THoT,

M-4 A a7 ROBEESMRE [FRHY] I—7

Accuracies of distinctions between points with
and without landslides and contributions of items

Items Partial Ranges Correlation
correlation ratio
coefficients

Inclination 0.237 1.615
Longitudinal- - 0.088 0.371
slope form
0.23
Lateral- 0.352 1.978 8
slope form :
Exposure 0.317 1.587

YRR L) =7 ot L TR U, TH
MHY ] IN—7DR a7 O, —0.795, [H
BRL] ZV—70ZhiE 0.300 Thotz, HIBBER
fHIc—0.345 23k, [BREHY I INV—-TDEERD
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® 0 < —1-
s —0.2 © 12
5 —o. —12]
—04 : . : : : : —14 : —
1 2 3 4 5 6 1 2 3 4 5 6
Category Category
B
0.3 1.2 D
-~ 1_
§ 0.2 % 0.8-
3 = 0.6
E 014 g
4 0.4
% 2 0.2
S o A
3 2 0
S —0.14 S =027
—0.44
—0.2 : . , . —0.61—r . : . . - -
1 2 3 4 1 2 3 4 5 6 7 &

Category Category
-3, 7TV —2xAFb

Category weights

A~D, Same as in Fig. 2. Category numbers : Same as in Fig. 2.

[v]
(=
1

Frequency

—
[
1

0 l
~—14 —14~—0.4 —0.4~0.6 0.6~1.6 6~

Score

M-4. [HEEHY |7 NV—TL[HER L] 7 NV—TDA 27 OFEIG
Frequency distribution of score of points with and without landslides
Black, Point with landslide (»=123). White, Point without andslide (»=326) .
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720

1 18 # (H-3A)
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BAHEAHTIIIC & 2 1ha FTERBALO BER O O FIZEH]

Examples of the study on distinguishing between slopes of one-hactare area with and without landslides

using the method of “Quantification I1”

Authors Geology Forest Number of items applied Correlation
conditions* Kinds of  Reliefs Stand  Depths of Others  Totals ratios
bed rocks conditions  soils
Akiva (2) Granite — 0 3 2 1 1 7 0.191
Akiya (2) Granite — 0 4 2 1 2 9 0.151
Kitada (6) Tertiary — 1 4 1 1 1 8 0.44
Nanba (14) Andesite 0.0 0 3 1 0 1 5 —
Nanba (14) Granite 60.3 1 4 2 1 0 8 -
Palaeogene
Nanba (14) Granite 74.5 0 4 2 0 0 6 -
Palaeogene
Nanba (14) Granite 70.7 0 4 2 1 0 7 -
Shimizu (21) Granite 44.6 5 1 0 0 6 —
Suyama et al. (23) Palaeozoic 65.0 4 2 1 2 10 0.152
~Mesozoic
Takamura (24) Palaeozoic - 0 4 1 1 1 7 0.090
~Mesozoic
Takamura (24) Palaeozoic — 0 4 2 1 1 8 0.109
~Mesozoic
Takamura (24) Palaeozoic - 0 3 2 1 1 7 0.152
~Mesozoic
Takamura (24) Palaeozoic - 0 4 2 1 1 8 0.084
~Mesozoic
Takamura (24) Palaeozoic - 0 4 2 1 1 8 0.078
~DMesozoic
Tanaka (26) Rhyolite - 0 4 4 0 0 8 0.146

* Percentages of the areas covered with forests of stand volumes of less than 100 m®/ha or forests younger than 20 years old

to the total area studied.
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1~3, Same as in Fig.2B. 4a, 6~15, Concave; 4b, 16°~, Extremely concave.
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