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Fig.1 General configuration of a multiple logistic function.
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Table1 Classification of factors consisting landslide disaster.

. . Enlarging or controlling
Primary causes [Provoking causes of disaster
JAbove the sea [Heavy rain fall lIncrease or decrease
Incline of slope  [Heavy snow fall of population
Geology |Atmospheric [Progress of social life
Dip of strata temperature  [Industrial action
[Fault [Strong wind Housing development
Grade of [Earthquake Public utility

weathering |Eruption [Legislation
Geotechnical efc. etc.
property
Groundwater
[Climate
[Vegetation
etc.
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Fig.2 Conceptual evaluation of three potentials.
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Fig.3 Flowchart for making disaster potential maps and its
prevention potential map.

ERISULREEKZRELT, ChHDTF—F%5H
BERIZ, ZEUVAT A v IETNVNDONNTA—F 2HE
Hid 5, HEEEEE, HzxE, BEMT ) KESRE
Uil z2 1, LTWaWilEE0ET2E 0otz kD
12, BETRETS. COXHREEUIAT 4 975
ek ELNIERER (3) OFX-2ELT,
BELZHEUVIFHORERRL2FRIT AL ET IR
T4y /BRERAIENTES. —F, ATITV =%
HROEBREEE, vy TERERLES &3 2O R
WEIZ, BT 4 F2E8HF 3 —cESVTHEES T L,
BITEERLTERT 5. ERLZH 7)) 55K
W, =V FNa VL —FITIVIAAFRA, A=V X
FyFEzAVWCANL, BHET-F L UTRET 5.
T v TOERITIZEODPDOFENHBH, T,
SRHIRICA v V22 B, Ay Y BITEET S A Y
YaEEEALL. £, BRIKIELUTAy Y2DkE
2ay, ERURAT IV -S5HE—r5&EA vV 2N
ORFENEFNIZOVWTEEEZEY, &2 v Y 20H
FRZ MWEES. I, SRFIEAT A7 X—-57T
HREUVRSEOIRAT 4 v 7BRICE->T, Ay
BIZATRY b oFHEfELEHR L, 20EZHKE
IKFEAT B, 2 UTZORRE, FHlICHV 2 ZED Y
25 4 v 7EBOBNERORBEIZONT, FORERE
REERTHKERTF VI v Ty TEL, X517, BND
FUREEOERIZ LD 2O0DKERT Y Yy VEEH

% sea of Genkai
Pt | %

=
oy Karatsu. .~~~

. z#l .g;’l} { EBE \\ e
a8 e, 7
:
R A

.
Matsuuray ': . Saga Pref.

Fig.4 Information map of “Hokusho” region showing distribu-
tion of landslides.
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Fig.5 Illustration of geological section and typical landslides on “Hokusho” region

(modified Yamazaki'¥ and Noda!®
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Fig.6 Distribution of surface square measures of landslides on
“Hokusho” region.

Table2 Items of collected materials and its category for

analysis.
(a)Items for (b)Analyzed items
materials
Items Items Category
andform = [Landform [Landslide configuration/No landstide
urface [surtace [Basalt/Alluvial soil/Colluvial soil/Shale and
geology| = u eol Imudstone-dip stope/-opposite dip slope
[Dip of strata BeOIORY indisti siope
{incline Incline over 30° /20° ~30° /15° ~20° /8 ~15°
of slope of slope| 3° ~8° /under 3’
[Fault = [Fault [Fault/No fauit
jAmount of Amount of  [1800~1850/1850~1900/1900~1950/1950~2000
ipitation| = ipitation [12000~2050/2050~2100/2100~2150/2150~2200f
by year by year 2200~2250/2250~2300/2300~2350(mm/year)
[Land use = Land use iPaddy/Farm/Grove/Residence/Reclimation
[Counter-
measure] _ [Costof . 1000/500~1000 /100~500/ 20~100/0.1~20
[Cost of = | counter- der 0.1(millions yen/km?
counter- measuref nder 0-1(millions ye )
measure|
[Density of = [Density of ver 20/10~20/5~10/1~5/0.1~1/under 0.1
pop i populati (thousands palsons/kmz)
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Table 3 Analytical results for a multiple logistic model.
@

Criferion parameter : Landslide configuration

Factors

arameters;

values
8o {(Term of constant) -6.05
B KGeology:Shale and mudstone-dip slope 6.16
B2 Geology:Shale and mudstone-oppsite dip slope 5.80
83 gy:! and mu indisti slope| 6.78
84 |Geology:Basalt 433
85 [Fault -0.17
8¢ lincline of siopesover 20° 1.04
87 |Incline of slope: 8~ 20 * 0.86
(b)
Criterion parameter : Record of moved landslide
[Parameters Factors values
Bo  KTerm of constant) -9.78
81 seology: and dip stope 6.54
B2 seology and ppsite dip slope 5.70
83 logy:S and indisti stope| 7.20
B4 |[Geology:Basalt 5.36
B8s Incline of slope:over 20° 0.75
B¢ [Incline of slope: 8 ~20° 1.05
87  lLand use:Paddy 0.07
©)
Criterion parameter : Record of moved tandslide
arameters| Factors .v:l“u. ::"
8o (Term of constant) -8.36
81 seology:S! and dip slope 7.80
B2 gy:S and pposite dip slope 7.55
B8 gy and istil stope 8.00
B4 [Geology:Basalt 6.21
B85  [Incline of slope:over 20° 1.39
B¢ [Incline of slope: 8 ~20° 0.84
87  [Cost of countermeasure:over 500millions yenkm?| -0.16
B3 [Cost of countermeasure: 20~500millions yenxm? | -1.33
B9  [Cost of countermeasure: 1~ 20millions yewxm? -2.13

(a)
@ 8.00¢ O  Multiple logistic model
2 600f O o ,?
> % a.00f ©
TE200f o o
E 5 : [m a
2 5 000 A = g
3 antificatis thod II
; 22.00F Qt||¢m i |cla jon l‘ne : . | ) |
Bt B2 B3 P4 PS5 po 7
Parameter
(b)
@ 8.00 3 ¢ Multiple logistic model
E e6o00f ©° o
T o F °
> & 4.00F
g 3 a
£ £ 2.00¢ [u] o Q
S & 0.00 < o o) a—
g° " I Quantification method X
E -2.00¢ 1 L 1 ! 1 1 i i
pL B2 B3 p4 B5 p6  B7
Parameter
©)
® 8.00 r O o (o]
£  6.00f o
> o 3
3 %0 4.001 Multiple logistic model
E =200 o g =0 a o O
gSmw A~ n @ 5
F uantification method 11 (o]
ﬂ’: -2.00F (42 |l " |l L L i L 1 Q )
1 B2 B3 P4 B5S p6 B7 P8 P9
Parameter

Fig.7 Relationships between a multiple logistic model and a
quantification method II.
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Fig.8 Display extent of potential maps and showing prevention
zones of landslide.
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geological data.
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Photo.4 Example of disaster potential map in 1960 considered

countermeasures,

Photo.5 Example of disaster potential map in 1990 considered
countermeasures,

Photo.T Example of disaster potential map in 1960 considered
countermeasures and population.

Photo.8 Example of disaster potential map in 1990 considered
countermeasures and population.

Photo.6 Example of disaster prevention potential map showing
effects of countermeasures.

Photo.9 Example of disaster prevention potential map showing
effects of countermeasures and population chages.
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EVALUATION OF THE PREVENTION POTENTIAL AGAINST LANDSLIDE

DISASTERS

Jun UMEMURA, Shigenori HAYASHI and Hidetoshi OCHIAI

The disaster and the disaster prevention potential of landslides consist of the natural
factors and the social ones. So, it is necessary for these potentials to evaluate for all of
these factors. This paper aim at suggesting the method evaluating of these potentials and
making the potential map using this evaluation. The multiple logistic model, which is
based on the conception of multiple risks, is applyed for this evaluation. This evaluating
value is regarded as the disaster potential, and the disaster prevention potential is
evaluated by using the disaster potential. So, these potentials are expressed with
probability. And then, some potential maps colored by the each potential are shown.
These maps are useful for expressing not only the hazard zones but the effects of the
prevention countermeasure considered the population.
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