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A proposal for anticipation of a great lilkelihood of landslide
based on record qf observed rainfall intensities

——cspecially, wilh respect ‘to Discussion ex Effective Rain Gauge—

Synopsis

mow o

Yoshizomi HOSONO

A method of predicting, - in an indirect manner,{4 big Hikelihood .’o‘f landslide vesulting from a prolonged

rainfall or a cloudburst, on the basls of apalyglé bf'tha?fﬂ’qumatio}{ Jon the rainfall of present and ‘during
a plurality of past daya fof @ec}n}ipg‘ﬁnil_ely,;},wnm!ng “for:, ggfe@y—eyéc\xntidn of the local’ inhabitants is
indicated, together with thg,'g:onceptioxi'Aand\dea_cri'ptldn of setup of yniqite Effective Rain Gauge ingeniously
worked out by the author, with a specipl éodégrn:giveq‘t_p' the facilitation of the declaration of warning.
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Hydrologic Study on Tandslide Caused by Rain Storm

1. Otaki

551.811:235:551.579.5(521. 25

There are many hills in Yokohama. Along marginal cliffs of ‘themn, many
landslides and related phenomena occur owing to heavy rainfall during May to Oc-
tober of every year.

Although considerable attention has been paid to those phenomena, close re-
lationship between rain storms and them is little known.

The object of the present paper is to consider the effect of rainfall on landslide
from the hydrologic point of view.

In the first part of this paper, the author makes the survey of landslide, and
estimates the average amount of soil moisture within surface layer, - which™ consists
of accumulated volcanic ashes, so-called * Kantd Loam".

In the second part, the equation of excess retention within the soil of the slope
is introduced by computing the net gain of infiltrated water, and it is ascertained
that its solution js proper to discuss the actual values of excess retention.

In the last part, the change of excess reténtion is calculated from the hourly
amount of rainfall by using the solution. Some of them are statistically iavesti-
gated in order to find the average frequency of occurrences of landslide, especially
in association with the change of excess retention  in shape, which somewhat
resembe the simple hydrograph for the river resulting from a isolated storm.

On referring to the average frequency graph of occurrence of landslide with re-
spect to excess retention ‘and the individual aspects of landslide related to excess
retention or rainfall, the author suggcsts that the landslide owing to heavy rain-
fall is closely related to.the increase of excess retention and the temporaty ground
water which becomes the source of interflow.

This suggestion- is suitable for the purpose to explain the influence function
synoptically which represents the influence of rainfall on landslide and finally the
consideration of a simplified unit-graph founded on it is taken.

Morcover, the fact that the number of cases of landslide can be qualitatively
obtained from some estimation combined such a simplified unit-graph with hourly

amount of rainfall, gives abundant evidence in support of the present suggestion.
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Table 3. F.vapo'mt‘ipn from the soil surface-

inmm

Month Feb. Mar. 'Apr. May  Jun.  Jul. Aug

Dec.

. Sep. ¢ Oct.  Nov.
Auount of | ‘1.0 1.5 2.0 25 27 33 33 33 25 17200 10
evaporation . o o ° " ) * N -
“Fable 4.- Eraporation from:the pan (atmometer) at Yokohama and
estimated valuc_of evaporation from the soil surface
Month ‘ jam. Feb. Marl Apr. May Jua. Jul  Aug Sep.. Oct.. Nove Dec.
e e e e e e _ L
f}‘éi‘."l?f‘é'?,‘in .20 (23 27 3§ 39 38 48 50 35 25 20
Evaporation i .
froriitess ] 1.2 14 L6 21 24 22 29 3.0 21 L5 L2 L1
timate) I
Table 5. Estimation of soil moislure
T -7 ¢ h I} -’ . - .
Amounl : 3 Amount - Amnunt . Amount .
. Soil .. Soil Soil Soil
Date - r'\mhll moisturef; Date 'rai::{all moisture! Date ramfall moisturel] - Date. ari(r)l{all moistrue
bl e I ‘ :
1935 mm; - mmj¥6 - mm! mmi 1956 ° . miy- . - mm 1958 5 R A‘émm l.\'{ ﬂm
Aig. 21 21 — lsep. 21 w0 | ~ loe. 20|~ .| m-3 BIu - B R
2 1 - 27 % | M u | - MES . , ";7‘ oo
% in M 23 M 21 1 M-8 2 0 ‘\ {“
27} 10 A Phy i M- 2| ™ 2;' , Y :Z
23 o]0M 30 3 M- A 12- M . B I
i ° : - 30" 0 M-28
29 4 M ot 1 29 M i 2% -- M-3
e - L B i ] Jul T 1 0 | M3
30 8 LM 2.1 .90 M F 26 - NBT— 6 . 3 e
31 70 ° M 3 0 M 27 - M-9 3 T s
. - - PR . - —J3
Sep. 26 7 e 4 0] M-3 23 4 M- p 5 M3
‘27 P 5 6 | M 2 | .0 M-1 | . >
N 1058 - : -5 0 M=36
28 2% | M 3 1 M—? Jun. 11 43 — 3 6 1 M-38
29 43 M 1 M-5 iz 0 Mod 7 3 M3
30 9 ‘ M 8 9 | M- 13 — M-3 s = M1
oct. 1 oM 9 2 M1 : 1 - M-6 9 . M4
2. 71 M o — ey M 15 0 M-9 10 — M-47
3 6 M : 1 o | MT 16 - M-12 1 2 M43
4 1 M2 2z 12 M RY 1 M-1 12— | Mefs<
5. 4 M-1 i3 2 .M 18 6 M-11 i3 — .
6. 3 M-1 u — |3 9. = M-14 ul - v
7 o | oM RUIR M-6 20| =] M 5l - ”
8 0 M7 16 — M9 2 — | M2 61 — .
9 "6 M- Y ‘2 M-10 & 22 - M-23 i7 s "
10 27 M 18,1 oM g 23 — M-26 i8] ;= ”
1 5 00M o0l M 3 2 - M-29 LI | ~
! H P> : .
N (.UL}dfuf)\b M INAA
L3 ko L 3 has )J f,;w L 10 Jj o R4 J'j 3. ()mm/day PARY) "iiﬁi’i%’.'.‘-:‘sét'(‘.w;.““ s
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’((Jl) W
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_ Rainy 04 66 07 10 L1 16 11 k2 10 07 06 04
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Table 7. The tabulation of data froin rainfall mlensnty and excess retention

To!
Date AP Y ¢ -l TN ~{ amout of
No. Rihm Bl : precipi- | precipl-
IR S S SN shoti UGN S i e ahon n
. . - hr R hrl : mm - -
1 Oct, 25~26, 1949 4 4 0.013  0.31* 22.6 105.4
g | sep. 26~27, 1951 & s 0.08 " °0.60° § 310 615", :
3. | Oct. U~15, 1951 3 s 0.021  0.33* ».s | 635 - b
4 | Apr. 25~26, 1952 8 s 0.006 04T | 134 83.2 ;
5 Jun (2, %52 ] -2 5 0.003  0.05 : 220 | 4L7 -
6 Jun. 23~24, 1952. 3 3 0.033 0.69* 3.8 121.0
7 ‘Nov. 5~ 5.41952 2 6 0.003  0.05 12,6 s2.1
8 | Jun. 19~20; 1953, 7 7 o018 0.33 5.1 4.3
9 Sep. 12~13, 1954 | 4 5 0.013 021 § 2.1 41
10 Sep. 18~19, 1954 | -2 4 0.030 -  0.51¢ 2.1 183.7
1 Nov. 28~29, 195{ 2 6 0.0238 042 ; 4L 458
i2 .| Fecb. 28, 1955 3 7 0.007 013 ¢ 131 a1
13 sci. 23, 1919 1 T4 0.0237 - 0.45° ‘ 4.3 101.3°

|l -Mean value ‘ “3.5
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Difference of coefficient
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FFigz. 20. Relation between antecedent rainfail
and difference of proportional coefficient,
e .(1—e*), due to the rising and falling of

excess ‘Tetention.
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Table 8 Hydrologic date
. Date Time }‘;\n-rggi‘yi,:u?i{un Elnter{low E eV R @ et R (ti : hiet* Date I Time i ng{:gi‘;)?gn?ign l!r\tér tlow | gwtR ()i Dev'tRAD | hje’
Oct. %, 1y 9~ ™ ™™ ; I .mrf’/h_' Sep. 26, 1950 | 20 2.7mm“§ T . 1 T
18 5.6 - 59 ; .59 55 21 Lo oLoor | 24 wo 80
19 34 - 28 o7 8.6 22 3.9 0 i 52 8.2
Cow 3.3 - 4.5 1.2 19 23 5.8 0.2 | .82 B4 6
Poat 2.4 - 3.0 17,2 13.8 2 3.6 0.02 5.4 8.8 | 193
B f o4 - 45 it 163 ep. 2n 181 1 37 0.03 5.8 ‘a6 | o2s
PoB 48 - 8.5 .2 w0 2 26 0.30 43 89 1 233
B 50 - s it 2.9 ‘3 14 028 2.5 4L 2.6
Oct. 2. 1089 1| 6.2 - 9.8 45.5 2.6 . o oD 0 2 i
PR 60 - 100 5.5, 3.8 5 0.2 0.58 0.4 2.7 204
Ll 5 - i 6.1 7.1 6 0.1 0.5¢ 0.2 42.9 20.6
P 54 - 101 7.2 .8 7 ‘01 0.66 | 0.2 4.1 19.4
oS 5.8 0.05 1.5 8.7 4.4 . -~ 0.5 _ ~ s
AR AN IR R R IR I
I . ' : . : 10 - 0.65 - - 16.4
P 6.2 0.32 1.6 130.5 56.2 u _ ot _ _ 5.5
P9 4.0 046 10.0 140.5 5.2 2 _ e - - i e
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Table 4. (Continued)
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Table 8: (Continued)
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