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50 km T, FDHhh bR ERAT M B
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DK 23 IHEMNE (30° LAE), & (15~30°) T, BMPETIEZOMN 3/4 ZEME, S rieoT\ 2,
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TR, BHbRIIFET 18%, W el kel ot (ha) ElOsma) S'Z(j?n%ﬁ
PFET 6% KTEit\ v‘ staERt 12,014 908 76
2. WEHBOWHR _‘}Eﬁﬂ:mgﬁ e | 1is2| 7
F1ERTOrD L5, FEL)ORKER AL | STIEMH 24,578 | 2,724 111
10.5 5 ha O¥I2 8D 2.1 7 ha HNEHEKT ] Eﬁﬁ(tm?ﬁ 23:38% 3,222 5
HY, EAWEEE O BRI O KRR ; SrEER| 8,509 | 711 83
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FOX S 80m L, EHINRHBRET i t $t2EM| 5,233 705 135
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»5Bo | s | 33,046 | 1,418 43

REES FICHE L THARDEHIIREFTHS |

% PR CEARK 12, 13 HHREZ &, KRE
M, TOZLRPEOBKRERSBETHEE  KBERNEAENKL 7,758 ke, 10275 m® TEHERFIL

LR BT b OTH, BREMOWsEy 130 he HRT,
t3 B BAMIL RN 40~50 m* BECTE R, REWKIAF - &/ $ip L OAIMWIAETRIFC
BB, FOEDLEUSTIFET 38%, MHEETI6% T ¥, BAEROKREIR 7 % /g L OHRK
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77 AEBEMECRE Lc VIR SIER, 9 A 21 HKRE 22 5 & o CREEL, 22 Hidb B LR L
HTHLREELT, 24 HITNBIESE 877 mb %L L, 26 HIKIXHOLKE 940mb LigDTHE
BE T THEHRIE EEL, BRKRH L.

FEEETIE 25 ARZALOHBEED 2L, 26 BETELLHELRY, BBROoRbESW e 19
h~23 h B—FHL, B BT 21 h~22 b [CRFEE 120 mm 2BAI NS, RETEITLREICA
TRKUIEE L, 95 25 H~2 BOFELEOBWEIIEIERDL > T, BRERIBR/EXHLE
LT, ThIVERB T LichioThisw, T - BHFE L 2 OKFEHIKO LR 400 mm
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LR & B RAREGE SR B Tt 20~25 m/s Tholeh’, FFELEWHMOEREM S TiX 35 m/siL
FRELIF D H Ol

PO CEINTABC X AHENKREL, HEI, FEROE - FEI - X, wEoEE, &
woFEAAN, BMOREN, BEHEFEOCENIR 2T L, RIEEDKENOLOIRFNTH S,

R ORELE, KT 26 B 147 EBIKRKAL 2.10m, FEBET 26 H 16 h IKEKKAL 4.10m i
L, 22h X KE 3.80m, TRiG6.90m £inh, LMERBICHKL CRIEBKAE (K 4.77m, F
Wi T.12m) ik, BUICRE - BRUTBRATEL RO TW 5, FEIINTERG O BOKERTR
Ty, BRHOFEBIKEL 3,000 m¥s T, RO HEE 300 mm SNEEELDZ LT, SERKFY
. 700 mm DFEFHRDH D, BEFHTCIREIERE L ARNOKE = 7 233 EP L, KE
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(1) ARIBE D30 - ITHAYIE 926 A, H% 1,517 A

2 REHE @EE% 1,248 F, ¥4 940 F, BK 13,630 &
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g 4Fx o BB OR R

o b : B A B F £t
| s | PEER | mnr | PRI | gy IR
] (4 0.60) | 4 0.60
R X % (( o.9§) ! ¢ % ¢ 0.92)
y 276 32.00 276 2.
7 R il 298 74.70 ¢ 298 (374(.)%
H5TRE] (1,791) (169.95) (1,061) (68.73) (2,852) (238.68)
M RGBS R s Rt
TR 1&45§ 215.5; 125 14.34 izssg) .Esé 8§
20 3.10 20 3.10
e &) ) ) ()
47 1.65 47 1.65
ALHEH , sg X 5.231 5:); . 5.2;
244 26.13 244 26.13
PHER ‘ 41§ ) 57.9; (536) . N ¢ 41§ ) 57.9§
504 41.45 936 54.39 1,440 95.84
LHEH (91§ é45.1§ 936 54.39 ¢ 1&84§ é99.5§;
17 1.20 17 1.20
+ e 36 6.00 36 6.00
== (2,071) (202.55) (1,061) (68.73) 3,132) (271.28)
et 3,187 514.51 1,061 68.73 ¢ 4,248 583.24
; 16) 2.64) 41) 5.47 57) (8.11)
WO (3§, E 7.5§ (( 4; E 5.4% (( 7§ (13§o§
3 8 1.20 126 6.75 134 7.95
B (13 ¢ 2.733 126 6.75 éag (095(55
P 3 0.20 3 .
e (63 (8.39) 70) (3.02) o3y | (nss)
63 8.33 70 3.02 133 11.35
LA ) 8§ ] 8.41)3 70 3.02 152 11.45
— 15 2.60
Lo ) 6§ ) 6.7§ (94) (2.96) (148) (11.33)
39 5.77 94 2.96 215 24.23
KM 59 14.55
e (B (144) (20.74) (331) (18.20) (475) (38.94)
) & 265 41.48 331 18.20 596 59.68
@ st (2,215) (223.29) (1,392) (86.93) (3,607) (310.22)
> A 3,452 555.99 1,392 86.93 4,844 642.92
% () XKEEROBELER, EPEEFKRAD 0.5¢ LLITORE 100 EATIIER T
B LTH B,
8 5 R CHE I 4,000 BFT - 500ka #5%&  ILMAERTEE
DOWENRE LIz L A bR b, BEHEMK [ HHK | H
N ] WX |g Eﬁﬁl 5 ﬁﬁ% Fﬁ%
HARRARIA 1 X BRI - TTHEATH mmrae] B | - (h,,) o )
PDOHX « ZHBID L BABIRTULEE 6 =D X _ |
b #t & | 2,600, 360 | 1,100 70 1 3,700/ 430
5 Thbo B = 2000 30| 300, 20 5000 50
% 6 £ CEAM 100 ha 1= b O HAEEFTR it 2,800 390 | 1,400} 90 | 4,200] 480
| | ;

DR E ORI - Bl - FLRI) - RE)I
Thbh, EEW 100ha & 1ha PEOREZRE LT bbRER 1% L EZRT ORI - RE
N FZUIT,  Fihe, RE1EMOPEEROKE -OXEA) - #ERE) - B - R EBRAK
JI e RmoERA/N - RENITH B,

FRRORENERAE S LS L, JLFEOKRFHIEK 78 km® ORIRE AP TR ULt 1,161
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% 6 & BEEROIZHIHEIRG
B e [EATAR 100[E K 10000 | gy
2l X | % % | om | gk | WEER gy ol B m
(ha) (ha) (ha) (@
REFENER) F & ) 390 53 3.45 14 0.9 7
” ” o 833 146 6.06 18 0.7 4
“ ” o)l 1,248 549 24.92 44 2.0 5
” ” & & 1,811 74 8.03 4 0.4 11
” ” & B 1,073 114 11.93 11 1.1 10
7z |K B I 8 % ) 972 35 2.96 4 0.3 8
” ” b - 749 30 3.77 4 0.5 13
” ” & 51 683 60 7.61 9 1.1 13
7 | N E 7,759 1,061 68.73 14 0.9 6
e = Bl K ®m o 493 51 1.71 10 0.3 3
” 7 [ =5 ]| 781 43 1.25 6 0.2 3
7 1A (L B = ) 990 45 1.72 5 0.2 4
” ” moa 663 25 1.30 4 0.2 5
7z 1% o A| K @ 614 13 0.90 2 0.1 7
” ” % & 1,097 49 2.68 4 0.2 5
At B mERA) 998 38 1.71 4 0.2 5
” ” BIE, &R 477 26 1.46 5 0.3 6
7 |3 ® A E O 953 23 3.38 2 0.4 15
” ” FEl, BEARI 572 18 2.09 3 0.4 12
” N 7,638 331 18.20 4 0.2 6
g7 & Lo B E DO W R
%o | w0 | s | e | e | mE | s e wEon | s [REEE
PSR 35 102 197 35 9 15 5 13 411 36
HER 3 3 187 3 0 1 3 11 211 18
®OR 15 57 146 32 111 18 21 15 415 36
RRCIR 2 1 2 4 4 1 1 0 15 1
= B 4 7 76 0 0 0 0 22 109 9
Hy 59 170 608 74 124 35 30 61 1,161 100
% 8 £ \HEOREME
o | AN | ER | w | ke | s | s ol waon | st |REAE
T 53 162 299 57 115 22 30 33 771 66
{iFHh 2 0 186 12 2 3 0 4 209 18
AN 4 8 123 5 0 10 0 24 174 15
H o 0 0 0 0 7 0 0 0 7 1
2t 59 170 608 74 124 35 30 61 1,161 100
g o9& Lo B OE o H A
R | R | weR | R | EAN | RN | sl ksl wn | ar | REAE
0~10° 3 1 0 0 0 1 0 10 15 1.3
11~15 0 1 0 0 0 2 0 5 8 0.7
16~20 0 2 0 0 1 0 0 0 3 0.2
21~25 0 1 80 0 0 2 1 11 95 8.2
26~30 11 15 256 21 29 6 6 9 353 | 30.4
31~35 29 65 131 46 87 14 18 23 413 | 35.6
36~40 5 58 87 0 7 8 5 3 173 | 14.9
41~45 8 9 52 4 0 0 0 0 73 6.3
463 E 3 18 2 3 0 2 0 0 28 2.4
B 59 170 608 74 124 35 30 61 1,161 100
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®/ 10 & W o# B 8 o K Lz

| = 3
7o | FR | s | mein | waan | = | s wwen| w5 | s |RERE
| | | ‘ | | | |

N . 32 ! 46 78 } 16 28 3 ! 7 9 219 | 18.9

NE i 3 27 184 2 37 22 1 17 26 318 27.4

E 10 23 23 0 7 3 3 15 104 8.9

SE o ! 1 128 9 2 0 0 1 141 12.1

S 13 21 27 ' 6 16 0 1 0 84 7.2

SW 0 | 11 22 2 9 o 2 0 46 4.0

W 1 13| 51 5 17 0o | o 4 45| 3.9

Nw 0 ' 28 | 141 | 14 8 7 0 6 204 17.6
l

&t 50 | 170 608 74 124 35 . 30 61 1,161 100
| | |

fAFTNEE 7~10 RO X 5 ICRILT, @IKE TIL 400~800 m IHEFH LT\ 5,

7 - SRLFEMAEDOER L HHREL B &, IWEOHBIMTR - AR - BRSL, (E#ho
BEER - BB - R %, BPUROBERTVWHROBRIC I OTEL LS DIXVhW) BREET
By, FOREOHENUEDHERL JITHORE L OBOTVBEEDIINAWADTIRE DT 5B,

5 9 R TIHILMBIE DK 8 HIA AR 26~40° ORECHE Z DTN D Z LoD 525 ZHITSE Tl
A LM OBIR T TV 5 LD T, 15° TORERC S BHENREL TS0, BROR
BADSKERD T, AMTBERD ISt SR S h TTORBEPEENTEL Licd O AERRCHE O fnhwein
Z2bNicicdThHA 5,

8 10 R T NE-N-NW OJtME D BHEH 6 BLL L& 72T 5018, GEROERDOBR T ORE
KRNSO Lk, bed LIEBEMOLIAZ D THA S,

1z, MFEOKFEMIRK 76 km® OFEEAKPICIE UiclIAHE 331 @GN, ZORRNOR
PG 5K 17.2%, FEBIKGY 40.8%, FWIRER 21.7%, MR LOHEK 10.3%, H4HK
10.0% &7g>T\ 5,

AT HIRPI D 1 L1th S HL U A M 3613 5 (L th A7 B8 D Bl D 73 AR YL & B I IR AR TS IE - BOR B D E
BRI OTHRT 2 LE 2K (HILFEA LOTE CUAEORITIER X Y X3Pl EBAZh
Tw5A, XS L OUMBEOBEEO ITHMINCER L HE ) RibR L IKEAIRTNE) O
Lo s,

2. FAZxHE WL SO RFEHOER

P EoliitagEs b oW £AE, MEEERO TR TR, SO TRIBROBELHEL, K
FWMH LT VWIRCHER L O LR EAAR L TERRE R OTH T T 2SR WH LA LLEEYRS T
D

FOREMERATIC X 2R « WE WEARN O U HED S OHEERH B ET, 8 11 £0X )
ERZI 90X10°m’, 26X10°m* (Ui D EELD R ZhZh 179X10'm?, 49X10°m*) LicDT
W5, B 11 RTIHEERMN LD BEOEREDS 2 DT OLRE I - )| - ZA)IT, EAEH100ked
fo b OREEF T ED 1X10°m® &3O RE - k)l - B - K/ L leoT %o

DERRARO LM ED b O LW ELHET 5120, REROLMEED S b EAKO LR
PHOOHEERHNEDRERAL X5 BECLANRB Lt LTHELTA 5,
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# 11 % HEHEkKOXRIHERLLDE
EAM 100
Easkma | PREE | HEERE |00
(ha) (m*) (m*) (10°m?®)
Xk | WEINER | F &N 390 5,940 2,376 0.6
” ” M | 833 10,325 4,130 0.5
” ” Mo M 1,248 52,700 21,080 1.7
” ” x & 1,811 25,715 19,287 1.1
” ” £ B 1,073 29,175 20,423 1.9
7 |K R | & % ) 972 29,050 14,525 1.5
” ” o &= ) 749 6,085 1,826 0.2
” ” & 5 683 20,440 6,132 0.9
” NEF 7,759 179,430 89,779 1.1
mE | Bl XK mwm N 493 5,130 3,591 0.7
” ” Iy = 3 N | 781 3,750 2,625 0.3
AR [ = N 990 3,440 1,720 0.2
” ” F S = J| 663 2,812 1,584 0.2
7z 13k o A K #@ ) 614 1,800 1,080 0.2
” ” % ;- 1,097 8,040 1,608 0.1
7 | b= IR av N ]| 998 5,130 1,026 0.1
” ” B/, xR 477 3,910 2,064 0.4
R = iz} ] 953 10,140 7,098 0.7
” ” ¥, BRA 572 5,325 3,717 0.6
” NEF 7,638 49,477 26,113 0.5

FEIR (BEFHEN D E_
W) B HR A L HE 2 T A

169 ha (KEEHKFAE' EHD +433 ha (FHAEVEH) _501 44
2

HEIWR (BEFE» O L) RAMEIEG b OHEER LR =90x10*m* (RIEEAH

. B x 301 ha (RAPRMABUBHECERD _ -
RAER D D OREFERH LBHE) x 69 ha (R B BB TR 393X 10%m

WINPT (1BESFEL O L) FE#hY D OREER M LW EFH =90 X 10°m* +393 X 10°m* = 48

X10'm?

HEINFKE WL L5 R OWCERTS L,
ﬁﬁmﬁﬁﬁﬁﬁm%ﬁﬁ%=3z ha (KEBEHRFAEOERE) +75 ha (FFHEVERE) —54 ha

FRITEARRE D D ORER I LB E=90X10*m* (RIKEARFHE O ORETELDE)

54 ha (RATHBBBIEETRO _; o0 1o

69 ha (RBLEH PR EHERD
*i, BREEEEHRCSOVWTHRL X3 HET S,

2

Y B A B A s i — 2L 10 (BRI VR +41 ha (BHEVEHD _ g 5,
2

MO EEEIRA R b OHEEIEH LB =26 X 10°m® (T E A AREIEE 2~ & OHEE R HY

31 ha (EAMBBHHEERD . .o
IR X MER AR <10

R ER AR A D OHEE W HI LB B FT — 26 X 10°m° +45 X 10°m* =7 X 10*m?

R, HEIIRE (BEFE» D L) OWLEEY 68 50 5 m’, FHETOWLMEEY S 5~10 7
m®, FEFEERBOILhAEN D 5~10 77 m* OLFENHE LA E L5,

s, WA LOWMLER LS L, OWMBHELLOWMB LR DRI T DMl b O
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LEOMbD, XOREORIS b, FRIEDTRECRRSE 2 2+ 5,

—HAFEMIRO RERORFETVCHERKL K EEROSRANRBGRBALE LB LE 12 RO LED
ThB, C ORIV FHEMOERI—ACHRETRL S, ABORFIC X STEMH & 0 HRREI
BUB U BRI LEL b, —BICITER - KEAMA & R B LERes <, e
VRIS OB - MEOBR XN bEEND L ELBND, 5 12 ROUAHO RIS
B2 5 4 ROMMHOILHEER (REEEOWED ( ) 2N LEHORF) & OMKREER LEo
DB ET, R b IUMIREASRET B &, OB R STROG TR, (LI HASER 2 4
TR TREET 5 & 2 4 Bo

%12 & RENEET - RES
WRERE
W g | R

0.30
39.40
155.63
68.85
0.90
0.48
22.79
58.61
4,00
13.05
3.80
0.90 ) ) _ . . )
0.5 : o0 40 60 80 100 120

0.30 it R IR E R ha !

7.30
3 REHRRTR B LU R &
208.38 FEFES W FE R : OBIR

B
B

ooy
Cramm g

hi
mﬂﬁ%ﬂ%ﬁ%h%ﬁ@%
A

S
5@

H
ki
AERERANBAAN B EUSG

#
w W

PLED X 5w L s L BERBR T IRATRET S 2 L &, EERAOTWIT S REKOFEEET
WERLAC LS REACHRETHLELDZ 223 LT, KESWIKARAYHEEL TR 5,
HEINGE (EHFFH D L) BERERDWIRECER =152 ke FE)IHIREA KRSV

. 301 ha CREIEMEARMSHEEERD
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Landslides and Soil Losses at the Mountain Districts of Izu Peninsula in the
Flood of 1958 and their Control

Takeo KawacucHi, Senshi Namsa, Kiyoshi TaxkicucHi,
Ry6ji Kono and Takashi Kisuioka

(Résumé)

(1) To inquire into the actual state of landslides and soil losses, and to study control
measures as the basic data for future erosion control works, especially preventive works,
we carried out on-the-spot investigations at the mountain districts of Izu peninsula damaged

by the Kanogawa typhoon.
(2) The extent of devastation in the investigated districts is roughly estimated as

follows:
landslides at the .
area of T A area of soil losses
district drainage mountain districts stream from

basin number area devastations| landslides

Kané’hfzi;’g]?i ‘1}2‘;}1’2 ethe} 290 km? 3,500 350 ha 350 ha | 50% 10'm®
It6 ' 50 km?® 300 50 ha 70 ha |[5~10X 10*m?
South Izu 580 km? 500 50 ha 30ha |5~10X10*m?

(8) The degree of landslides at the mountain districts in this flood is less intense as

compared with those of several great floods after World War I in Japan. For the most
part the landslides are of surface sliding type on hillsides. Slidesialong streams are com-
paratively few, but the second slides in hollows are somewhat numerous. The slides of
relatively large size happened in each different type and at each of the variously small
districts.

(4) The degree of soil losses from the mountain districts in this flood is of the middle
or small flood class as compared with those of several great floods after quld War II in
Japan. The big stones which are above 40~50 ¢m in diameter and beyond the transporting
power of a man ax;e transported not very far away from the mountain districts by the
influence of rainfall conditions. The devastations of streams are closely related with the
landslides at the mountain districts, and the devasted portions of streams are intermittent.
Soil and stones were deposited downstream as a result of the erosion on cultivated lands
and residential lands along the streams.

(5) The downstream districts suffered from this great flood caused by the heavy rain
precipitated on upstream mountain districts. In fact the flood damage in the downstream
district Below the Shuzenji bridge of Kano River became a political issue, but the fact

that the.downstream disasters were strongly accelerated by the soil losses from the mountain
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districts was not recognized in this flood."

(6) Most of the landslides happened in the young forest-stands, shrub lands and
grasslands. - Thé degree of landslides in the national forest having good fofests is lower
than that in the private and communal forest, and the preventive function of the- forest
against landslides increases with the increase of its age class. But the types of landslides
beyond the preventive function of the forest also occurred. The established:check dams
were few, but most” of them were not destroyed, and they checked the big stones from
landslides.

(7) The prediction of landslides is possible only for a limited-part of the-landcreep
type of hillside slides, slides along streams, and slides in hollows, and 'is impossible for
most landslides. Therefore, to control landslides, both positive control and negative control
measures are necessary.

(8) As positive preventive measures against landslides, the following treatments are
necessary :

(i) Against slides of surface stripping type——Covering with dense vegetation on bare
lands or scarcely vegetated lands.

(ii) Against slides of surface sliding type——Reliance on preventive function of forest
with deep-rooted trees.

(iii) Against slides of landcreep type——Drainage of underground water in the case
of small slide, and construction of check installations at downstream part below the sliding
area for checking the soil loss from the sliding area in the case of large slide.

(iv) Against slides in hollows——Drainage (even in forestlands).

(v) Against slides along streams——Construction of dams, revetments and spurs and
careful digging of Jindaisugi (old Cryptomeria japonica D. Don) at dangerous places, and
planting of deep-rooted trees along streams.

(99 As negative preventive measures against damage by landslides, the following items
must be considered:

(i) Land use on sliding lands of landcreep type.

(ii) Construction of forest roads and foot paths in hollows.

(iii) Situation of residences and working offices and protection for them by conservative
installations and forest-stands around residences.

(1) Under the consideration of small possibility of the control measures for landslides
which are the sources of soil losses, the following treatments are necessary as positive
preventive measures against soil losses:

(i) Rapid greenization on a part of slides of landcreep type and slides of Shirasu
(particular volcanic detritus) area.

(ii) Prevention of soil losses from slides in hollows having the future danger of soil
losses.

(iii) Construction of check dams at the outlets of small streams having the future
danger of upstream mud and stone flows, and installation of retaining areas and soil-saving
dams for mud and stone flows.

(iv) Rapid construction of low dams as basic resistant point against scoring by
stream in each devastated stream to prevent the transportation of stream sedimentations.

() As negative preventive measures against damage by soil losses from the mountain

districts, the priority of checking of big stones at upstream area, cooperation between
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erosion control and other works and rational land use at downstream areas must be consi-
dered, and the following items are necessary:

(i) Ajustment of present land use having unreasonably narrow river cross sections.

(ii) Proper land use and arrangement of conservative installations in accordance
with river flow conditions.

(iii) Construction of conservative installations at dangerous areas against floods.

(iv) Construction of conservative installations in horseradish lands.

(v) Protection of residences and working offices on dangerous places by conservative
installations and forests for flood-damage prevention.

(vi) Improvement of bridge construction.

(vii) Construction of checking instalations against drifting woods and timbers.
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