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Fig. 2. Terrace deposits in cross section on stream bed.
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Fig. 3. Formation of terrace deposit of bed load.
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1 REEREEBOKRKBA (1968 4£H)
Table 1. Ages of trees on the deposits in Oboppukarasawa River

: =
HE [ i L B mi| eaon [ i E & EWME
(m) (cm) (m) (cm)
F v 7 % 1.5 — 9 7 A+ £ = 3.0 30 | 13
No.i| # 7 »n v+ 0.7 — 9 " 25 20 10
. £ E2XHh=F 40 5.0 11
¥ 7 h VA 0.5 — 4
P NI 40 3.0 9
L N A € B’ 3 No. 6 Ny axy ;X 25 3.0 7
" ” 3
No. 2 ) 7 A+ & = 0.15 — 2
£y Hh v A 0.5 —_ 3
rx¥=o~v) % 0.20 — 2
7 oA X = 04 — 3
£ o voA 0.15 — 2
£ r o h v A 35 25 11 R e P 0.10 — 2
” 4.0 3.0 11 o N 10 4
oV ) J —_
”n 4.0 2.5 10 No. 7
Y=V IF 1.0 — 4
” 50 3.0 11
No. 3 ” 4.0 3.0 11 Ivw~vIH 20 20 3
” 25 1.5 11 ” 1.2 1.1 3
" 2.5 15 10 ” 17 1.8 3
” 55 40 11 ” 25 25 4
” 2.0 1.0 10 " 17 1.2 4
No.8 r * 15 14 3
N/ . .
FH A T E R 2
” 1.0 1.0 3
No. 4 ” B E:3 2
” 0.8 1.0 3
" ” 3
_ 122 )¥rF 1.1 0.9 4
ry=~v/F 45 5.0 8 For s * 1.1 1.0 4
" 70 6.0 8 - 10 4
=NV F . —
I =V R 45 45 9 || No.9 0.04 2
" .| —_—
” 40 45 9
No.5
FH Ay FF 35 45 8
” 45 45 9
F v 7 % 6.0 50 9
” 5.0 45 8
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#% 3, No.3 Tix10-11, No.4 #32+3, No.5 518:9, No.7 714, No.8 5134 :\~5 X 5
Z, SHEBMITIEABKE L, T3, No 1 IZHEHNC 2BOBRE - Tk D, L&
FEWBPIOTTPEMN4 L7 Twb, No. b6 K WTHABC2BROBRET, LHiFERET7~
I3TFHR2E 0D X o, HEHMOBRER G & ERBEORS & N—FKL T3,

2 vvrerARERBORFRA (1968 £H)
Table 2. Ages of trees on the déposits in
Shishamonai River

gwm| B 200® B B lewxews ® 2m L g lewx
(m) (cm) (m) (cm)
¥ o= s % 80 | .70 | 12 FvenvE 17 20 5
Koy oh v A 40 32 | 13 p 35 30 5
v 5 on v A 70 55 | 10 " 2.8 3.0 3
" 3.5 25 | 11 " 17 20 3
FHAY FF 6.0 7.0 10 ” — — 3
N.o3
> A A FE 55 45 7 vy s on v o 04 0.6 2
No.1 " 3.0 30 5 FH A F R 05 10 2
” 25 3.0 6 ry¥wovsE | 07 0.8 2
1T F = 2 % 04 1.1 2
v 5 oH v A 13 12
# y 5 0.1 0.5 2
" 1.1 1.1
" 0.8 12 3 ET PN 50 5.0 5
” 55 45 5
” 0.1 0.5 2
” 4.5 3.0 5
FOF o= v 45 35 | 13 " 55 35 5
" 18 20 | 13 | No.4 " 6.0 45 5
" 1.3 25 | 138 " 50 3.0 5
" 1.9 25 | 12 FH Ay FF 24 13 4
No.2| # » » v A 6.5 50 | 13 " 2.0 1.2 4
" 5.0 32 | 138 = v = v 014| 03 3
” 7.0 45 13
" 7.0 4.0 12
FHAY FH 7.0 42 | 13

T2y v 27 A ROBFEFERICOVTRLES, No.2 311213, No.4 45 L [{#
HeEleo Tnd, No 1LIZ4BOBREREY D - TkD, HREHN10~13, LFa5~7, Fif
M3~4, JTFHMR2 LT %, No. 3 TERILY 2BROBRESTED, XA 3~5,
TER2EWS X5, EHOLDREERE LT 5B,

#F30D=x35y 7RTiL, No.1-No.2 785, No.3 #13~5, No.4 732~4, No.9 7219, *
I F-ADZORTIIERE 1~2 & 73:.0 Tk b, HRFEHE LITITAKBKE 25TV 3,
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£33 =35y TREMBORKEBA (1968 £3H)
Table 3. Ages of trees on the deposits in
Morappuzawa River

’ =
gwn W 2@ BB lepyems 8 2@ BolE gy
(m) (cm) (m) {cm)
No.l| =% ~v + ¥ 55 55 5 rY =y % 1.7 2.0 4
N ” 1.7 1.5 3
No.2| ## v > & 45 3.6 5
” 0.7 2.0 2
No. 4
Y=oV F 2.1 2.3 5 > H A FF 3.0 2.3 4
” 2.1 1.8 4 " 15 1.0 4
" 2.2 2.2 4 " 12 0.9 3
” 1.5 1.7 3 No.5 - " .  #= B 9
. . 3 < V4 N
" 2.2 23 | 4 |
No. 3
" 2.7 | 35 4
" 3.0 25 4
>FH AV X 1.6 1.2 3
" 25 20 | 4
A A A R 1.4 1.1 "3

B4 "OREMBOKKBA (1968 4:7H)
Table 4. Ages of trees on the deposits in
Ninosawa River

# % it Y Ll & g M
(m) {cm)
Pl AP P : =2
NO. 1 " ”
A 7‘ 71 oA — —_

2) +EELRRR

B KILEE 12, HIOREEI R L E T TERL, ERFE - 2 ke A
Ay b2l TR BREEL L0 L,TWD, v 2775 7], [HBEKOE~NTH 3
FAep Ay P ZINCEXRLTE D, EEL00m A CERBECEYRTLRy H V7
S5 MEZREBHRL TS (B-5), —FH77 2 JII3+BECEYFEL, 1926 £OEFRE10
DI ATBL 2 ERTH Y, EREBRLEEBIRy 227V 77 7 IICHELRRP
WAk, RILVERLTABYERL CWB3EETH S, ‘

EDBRRy H I 75 NOREHERBC KT ARERAR R, FEEELED LH
B, ¥5hv.S bPF=Y «F 77K« ¥V /S5, ZEERFEM No. 9 »4E
% 18~20, No. 10 7330, No. 12 7118~20, No. 15 317, No. 19 #3114, No. 27 % 14.15,
No.30 14 L5 X5, FEKEBHUIFRBKRTHS Z L35y, BROBRERX LT
58413, No.3, No.4, No.6, No.7, No.8, No.12, No. 13, No. 14, No. 16, No. 22,
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Mt.Biei

Mt.Tokachi
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Fig. 5. Mt Tokachi.

No. 23, No. 24, No.26, No.27 £\ 5 X 5 ICiz A FDEREKEREBEADRD M, ZhbD
B X4 & B g & AR - T 5,

£E6DRyHsv7T 7 IEXRCHTHEKERBLTIE, No.226~15 No.4
15~23, No.6 7113 & 19, No.7 115 & 18, No. 10 237~17, No.11 »318~23 L5 X 5
Z, BHBLESOWTE D, FARKOEMIBETIIEV, 2BROBRER> T5 No. 3,
No. 5, No.8 &3\ Tk, No.3 ©_E#A312~19, Fifss7~10, No. 8 » L 18 TH ith,
Tk 5~9 &5 & 512, BBKSEBRERS &MA—FKL T3, No.b Tk, s 12~
21, FEMNT~13 L3 L o5ic, ROgOBHETRN DL H 5,
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FB—5 2vHrrv7ss)IEBRBORKEBEA (1967 £R)
Table 5. Ages of trees on the deposits in
Nukkakushi-furano River
L) l REEER Y e e Folewn
(m) ) (m)
1 — — — & roh -3 35 17
2 N 05 20 15 ” 4 17
" 4 17
&y Hh v oA 25
Y PSS NN WO Koy o v A 7 43
F oA o= K 8 16
” 5 30
SHwnvIE 4 | 2
17 e A 4 19
4 ” ‘ 9 N
------------------- 18 £ oh - 4 20
” 0.5 4
I =NV F 3 14
5 - - - 19 £ oy oh v A 3 14
£ on v A 4 25 " 3 4
6 K r h oA 3 13 21 P 3 10
" 2 8 » S 5 25
X ron v A 14 ) (100) 2 . 1 20
7 " 5 38 " 0.02 sk
” 5 37 N N
£oroan vt 3 16
" 20 A I
" | 002 *
£ r o v A 16 (100) ‘ .
£ oA -3 4 25
i’ 10 0 3 15
"
8 ” 4 25 24
” 2.5 9
” 2 9 ” 3 9
TAHh=S =Y 0.4 8 -
25 oy A 16 (100)
Koo v oS 3 20 ‘ -
9 ” 15 18 26 z o 08 4
| S 4 0.7 20 ” 0.02 S
10 oy h vos 4 30 oA P 5 15
| 4 25 30 " 5 15
; 27
11 £y on v A 2 10 " 4 14
£ oy oA v A 2.5 19 d 0.02 *
. N e e 3 18 28 A 7 40
12
” 3 0 29 R 5 30
FF = 1 15 5 2 4 14
£y oh v A 4 30 30 " 4 14
13
P xoh o= T 2 20 " 8 14
v 4 19 31 roa s 3 8
| S 2 19
14
” 15 13
£y h v A 3 ‘ 14
-------- BrKX g X R4
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-6 RyH2v757 ) IEXHEBRBREKRA (1968 4£7)
Table 6. Ages of trees on the deposits in
Nukkakushi-furano-sashi River
= .
www | @ 00m | P | B epwmless| w0 0om | B | B leum
(m) (m) (m) (m)
£y oh v oA BHERA 4 E roan v A 45 6.0 21
No. 1 ” ” 4 " 35 45 17
” 1.0 25 15 ” 32 2.2 17
R AP S 25 35 12
£ on v A 30 42 | 19 || No. 5
" 1.7 4.0 15 £y oHh v A 1.1 1.2 13
" 1.6 2.0 10 " 1.1 1.5 10
IV F 2.0 2.2 10 " 0.6 0.6 7
No.2 | &£ % » v =& 0.6 1.0 9
&y h v oA 1.5 3.0 19
R e IV 1.0 1.2 9
No.6 | 7=V = 1.0 2.0 13
” 1.2 2.0 8
" 0.8 14 13
 r oh v 1.3 20 6
IV F 1.0 1.5 6 £y A v 30 40 18
No. 7 ” 3.0 48 18
Xy oh v 3.0 42 17
” 31 2.9 15
" 3.0 3.5 16
” 1.2 2.1 14 £ oHh oA 40 37 18
” 2.3 2.5 14 ” 4.5 42 18
” 2.5 4.0 14 HE e ARV 4.0 4.0 18
s¥<ovsx| 251 39 | 14 | Nog| P K <= v 06| 20 | 18
£y » v 2| 15 28 | 12 o o T
X i Vo . K
No. 3 p 17 26 | 12
" 1.0 2.0 8
& o oh oS 0.6 14 10 " 1.0 1.0 5
" 1.0 15 10
No.9 | £ » » v A 3.0 59 15
” 15 2.0 10
” 1.0 1.2 10 by h v oA 55 7.0 17
" 2.0 3.0 8 " 35 39 12
” 1.1 1.2 7 " 3.5 45 12
No. 10
” 4.0 3.2 9
g r A v oA 55 9.2 23
” 4.0 3.0 9
" 5.0 5.8 18
" 2.7 3.0 7
” 38 40 18
” 2.5 4.3 17 £y oh v 8.0 50 23
No. 4
" 4.0 4.0 17 IV mNv ) F 55 6.5 22
” 4.2 35 17 X oh v oA 5.0 3.0 18
No. 11
YTV F 40 4.0 17 iY==V F 55 45 18
&y oAh v A 4.0 3.8 15 oy oh ovoA 4.0 45 17
" 5.0 40 13

~
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-7 77/ )IHERBORARA (1968 £H)

Table 7. Ages of trees on the deposits in
Furano River

= = =
wem | @ 0 09@m | P | F lemmimew| & 9m 0 " | B lzpx
(m) (cm) (m) {cm)
£ h oA 9.5 9.9 37 £ o v oA 7.0 8.0 24
” 5.0 40 32 ” PR B 3T RS TE 21
" 5.0 54 26 ” 1" 19
No. 1| _
e R 5.0 8.0 26 No. 6 " ” 17
” 4.0 3.7 18 " " 17
” B IF 5 ” " 14
N ” ” 14
No.2 | £ v 5 v A & A 4
No3 | 77 v e — 2 £ on v oA 38 135 | 26
Ay ax ¥ 1.35 19 6
£y oh v A 1.0 6.5 18 X r o v S B 3 5
” 0.6 2.0 10 ” " 5
” B * 8 No. 7 " ” 5
" " 8 1" " 5
" ” 5 ” ” 4
” 4 5 ” ” 4
No. 4 " " 5 " 2 A 4
” n 5
2y h v oA — 2.5 14
n " 5
” 1.8 1.5 5
” ” 5
Ay axFF 1.6 2.3 5
” ” 5
" ”n 4 " 1.1 - 5
" 3.9 — 5
" " 4
8 + F 2.0 17 5
o op v s — = | NeBl sy 02 07 | 5
” — — 14 & A 0.9 1.1 4
= v = v 0.14 0.9 13 ” — — 3
&y h v A — — 12 ” —_ —_ 3
| S Y 0.14 0.9 12 1 0.35 0.8 3
£ b oh v oA BH E:S 6 ” — — 3
Ay ayFF 0.6 1.0 6
£y on voA — — 5
" —_ J— 5
No. 5 ” . . 5
” — — 5
n — — 5
” w % | 5
n ” 5
" ” 5
~ 4 = v 015] 07 5
£y oHh v A J:i1 I 4
" ” 3
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FT077 7)1k v T, -8 v vIEREORKRA (1968 £H)

No.1 735 & 18~37, No. 4 Tl 4. Table 8. Ages of trees on the deposits
in Bubetsu River

5% 8~10 & 18, No.5 Ti3 3~6 & —— —
, g H H & ¥
12~15, No.6 Tix 14~24, No.7 fi #& @ | oem | T
TlL 4~6 & 26, L\ ~5 X5, & FH A S F 4.0 4.0 5
N . L 2 s A ES 4.0 5.0 4
BRI 2T 5T L L AR T Y S o
o, BHgEO 7L —F L LT " 40 5.0 4
5 20 2.
BLEATED, Shin WESE r 72 F 5 °
BOTHEETH Y, BEkTR ‘ #%ffj* g gg j“
&, BB v — 7255 " 20 3.0 4
Z e, ERHERO RARE O o ORI 4
7T OAF F v ” 4
Et LVC&FO?}’LZ)(; ” ” 4
@ TNl FH A FH 25 35 5
HETILR (R-4) © 7' v < Jilic " 25 25 5
\ EXi NI X 30 40 5
BT 5 RKEBRORERAY, K ” 3.0 35 5
WeEEFZ R oOWTHRDS L, *-8 D x5 7 * 20 3.0 5
X5, R CILFERE 45 4 L[
Wby, EERCLERES &2 .

YRR E s T B, TNy

JIZBs\Tix, 2BLEDERITA

bhY, BEIEE D, BED

HEZ 05m L&KL, BEE1LD,

WAKBWCERERNTEH L\ 7z, Tuvarubetsu R.
@ bFoiRYN
ERBEHTE R RN EREL

T, NEEf=2v 7y 7JIIEX by 7

A (F-6) im o\ THRN, F#E-9

R KEER O REAR A DOV TR

Lize Py ZAXY06KGEizD

WTHRDBE, Py Try FROFRE

i1 4~6 L 15 eS5<v iy v A

ROKW « EEZOR - EE—DR

L& b IEREA~E, =y AR 6 oyl

T3 6-9-14, WRIR Tix 4~6 & 8, Fig. 6. Tuwarubetsu River Basin.

Osawa R.

Toppuretto R.

Hiramantushinai R,

Kuopetanu R.

EKashinai R.
Jizozawa R.

Pon-tuwarubetsu R~

Yurappu R.
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Ages of trees on the deposits in Tuwarubetsu River
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Table 9.
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¥ ) ¥ & ’ A g + S R S SR SR S
Coaa AR = sxs sz s {xx {2 {= { == {s=xzxzz3 s x 4 {x2% =R x4z = { 2=
< g " “< > % S > S % % “ 7R 7+» % & kS % “{ n s
®  +D 0% | =® IS + Ry R | & IS R sRrRy X TR xR o |x
NN S I & hbh A& IS N SRERE 0w MR & R &
H B 14 = 1 1 K = =
“ R ® - by
= N ¥ i i . ¢
® AN 5 N
N
® » “ K >
i EN NY ® S
(RN >
# *® K - ~ N H £ %
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RY Py TARVIITIES WX, FRRERBORERBEE ARAELLLL T35
2D TR, MBLEHL L THRALBECLEZRMOMEBIETAEDBID A, KERER
&b R,
3 BEEBERKKS

EERMERER N 2 B EOBREMEY RL Tw 5B, EESEFBO KD DBKRE S5
BERSGE—BLTWDZ ECDWTREMRL AR, bl DRG2AEERSG &b —FL T
$o, AR LERNERS, B-I0CBEEOHER - RotEEt8BE2xy h2v73 2]

£ BEIHEBRES (Ryr2srv7352)D)

Table 10. Terrace deposits and stepped forests in
Nukkakushi-furano River

B n % om & (m) | 8 #__(m) E W K
No | B [ Blog| s ln|m|w| 1 |n|m|w |1]|n|m| w
1| 60| 16| 2| 5| 10
2| 70 10| 2| 2| 5 05 20
3| 60| 10 2| 2| 4 1 |3 8| 25
40 70 15 3| 1| 2| 3 05 | 2 4 4 9| 20
5/ so| 11| 1| 3
6| s0| 9| 3| 1| 2| 4 2 | 3 4 8| 13| 25
7| 60| 30 3| 11 2| a4 3 |5 | 14 20| 38| (100)
8 100 33| 4| 1 4| 5 2 410 (16) 9| 25| 50(100)
9| 30| 10| 1| 2 3 20
10| 30| 10 1| 2 4 30
1| 8| 17| 2| 1| 3 2 10
12 10 7 1 2 3 1 3 151 20
13| s0| 9| 2| 1| 2 2 | 4 20| 30
14| 110] 25 2 1 2 3 4 14| 19
15 9| 25 2| 1| 3 4 17
16 120 9| 2! 2 3 5 | 7 30| 43
17| 9| 30| 1, 2 4 19
18 70| 20 1 2 4 20
19, 20| 4, 1| 1 3 14
20| 8] 10] 1| 2 3 14
21| 50| 1| 2| 1| 2 3 10
22| 8| 10/ 3| 1| 2| 3 002| 4 5 *| 2| 25
23| 100 5 2 1 2 002 3 *| 16
24| 80| 14| 3| 1| 2| 3 3 | 4 5 9| 15| 25
25| 100 10| 1] 2 16 (100)
26| 200 10| 2| 1 002 08 *| 4
27 120 7| 2| 1| 2 002| 5 *| 15
28| 50| 10| 1| 2 7 4
29| 90| 18| 1| 2 5 30
30| 100 10/ 1| 2 4 14
31| 100 15 1| 3 3 8
(100): HEFRE *: YELES
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COWTRLI, BENABE L - T 5 ZEERE No. 8 Ik onwThd e, R IFMOKRRLI
KIEAEIR RV, BEIN &y v ARECHE2m - FRK9, BRIl 3#m4m - £
R¥ 25, BEIVIISE 10m - EBRE50, L3 X5RBRRORBRGSERBRORS E—K
L, SHLEBRERSABBES E—HKLTW%, Thbb, BEADOEVLDIFELORTE
LogRERTHY, BHLOoREHGHTHD, ILETHBCHF IS BHTONT
3, BUWBREEOBEIMEL, BOBEEEEBELE,

— BB A RRT DHAIE, BE - SR KBS X > TRG IR T 51989 5%, %
REEF & B Lo %S & BRI Rz, K7 0 X 5, BB s ABEIT o T b B
REBLTWD I EnD, IITRIh% “BBRKS” LRG0, H LB 3Tk
A EROEERS i, TibbAKRGIWVEWRD L DIRRESHRTH D KrbBRBIZL Iz
RCERICIE S, W STRERORR, FITEE™ 2BOK S YT L OBETHEL B
MOB(LEBERDO Y F FHEOHRELLAKRDOLDOEELLND,

0 20 40M

B—7 BEHEbEEBRRES (xy 2270737 7))
Fig. 7. Terrace deposits and stepped forests in

Nukkakushi-furano River.

EERERBOZE B ML EKIIS D, BERIBEOHEEGTH-Th, THDM
£, MAOBEL L » TEKEBMORECREDEZ»S Y, BREIS S 1FOLR, TR
FOLLLHEBABEEL TS Z &, 056m AADOHEOEGCBRERCELWTLIELITEEX
h3, LT, ZhbEERKGZEHMCXS L THRE, ZBRIREBR LT
WBZERDD,
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LBEARFRYEHIRARRE

FWBE HK2F

LLED X 5z, SRHERHICAET L T 2 BARO BB, REKHERLOM - Bk

BEREEYHEL TR, BERMEEROTK - B b T L EBBHRR

bDEEZBRS,

IIL

1. BERMOREHE
1) PoPARYIIER
M6D=2v5,7)lEXrs 7V
N_VINENMN eS<v e vFAR
LRI, #0.7ha ORI  EAHE
WaHDH, RHEHRMICIT,
OFMIRr v~V 2ORHE L,
10mX4m D/ VY Y FORENRE
Xhi, BUNERIALDOEREY
IRL T3,
EEEHE 7, No. 2 0/ Vv FLER
B7TLn5ko5c, Bghkgril,
FRR AN Thhizb0LlE LD
ha,
2) MEIINER
KE)NABZ NG N FE)N—
DRERZ, £X 100 m X f§ 200m ©
WRBEILERERDD, ZORHE
‘i, <Ry AT
F e By W/ JVTIIF T
FEOHENBEI N, R-121LR
ARKDEwP R /RLAA, No. 1D
BCRE R I ERBEA 5~TTH b,
No. 2 OFEBEMITIIRNT D EREN
5~7T L7e»TH D, BIERBERIE R
LT3, FAREY 0 100m T
DERMEFRBICIIERBTO 2 7 7+

BRALTHE D BRBEHOLDE—FL T
Wb,

TmX8m

IvevF

XRERBHS

=74
(-7

BxhT\w3

11 BHEHOREABRA (r o 7 A2 )£, 1968 £5])

Table 11. Ages of trees on the ruptured
surface of landslide

=]

&

No. 1 Drv=-~v 7 Fit-

FEX H ] FiRH
(m) (cm)
Y= v/ F 4.0 6.0
No. 1 " 4.0 - 6.0
” 5.0 6.5
J U Y F 1.0 3.0 7
No. 2
” 1.0 2.0 7
&12 BEMOKRETBA (M) 4L, 1968 55H)

Table 12. Ages of trees on the ruptured
surface of landslide

oA K| # ﬁ i B mgx
(m) (cm)

HI e ANV 2.0 35 5

” 2.0 3.0 5

No. 1 " 20 35 | 6

RREAD) . ” 2.5 4.0 7

Ry oay ¥ 2.0 25 | 5

” 2.0 3.0 7

£ roh v A 15 30 | 6

X r 3 1.0 25 | 5

oy on v A 1.0 30 | 5

No. 2 & v s x 1.0 35 | 7

mEaw | )77 % 1.0 25 | 5

x 5 s =% 1.0 30| 5

¥y on v A 2.0 40 | 7

Ry avFF 25 20 | 7

Wm T | X 7 /% 2.0 35 | 7

RIKHE M ” J 20 35 7

<
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1963. 6.17

B8 4FIFUR_E/NHBTIBOBMUOKK

“ L]
S »
D
1956. 9.17
Fig. 8.

(3) HANWLR_FNHITOH

Progressive cracks of the Nibankawa Landslide Area.
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< o#, BEOBEHO VA LT X 2BEENY, £ UEMTECEFI®T

WBHERTHE, WEE - MR
HELRBEBRIcH D2, IHLCKRIME
BoOBZ TN ) AN FEEL TV
%, BEOWFWLBHOL VLT
X, BEACEREE JiIEhD,
BIRVBBORRNIODLID, H
FTROEHC LS THRIh B8,
— M ER i - KR RO T
HH, TIRFELLVAEAHENHE
T3,
FRFINAGR Y B F B8 )
TRDHDREBADREIT O THN
oo K813k, MTROMOBIMOILK
%, 1956 4 & 1963 SEICilRE S hic iz
BEEMNELLLDTHD, 2O TERH
, Ty EEC X B0 KNE
bbb, TOBRBCBRALTWBAREK
EoWTHAN (]9, £-13), RAEKX
No. 1 134E#% 7156, No. 7 (% 16~19,
No. 9 (3 20~22, No. 13 /% 5-6 &\ 5
5, RBKSAFEELT%, No.3

1«"’\ 3 scarp

B9 ¥y HBERARBRARE » T

Fig. 9. Sampling plots on the Nibankawa
Landslide Area.
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(TR 6 & 9~11 Do DOMEE, No. 6 1 LEHRHK 15~17 & 21 D-D0EB T bR, &
WBHERC 7L~ 70 bhs, No. 131 K90k 5cthRaBlir@ALTHS F F=y O
BeHh o, FEHE56 LRABETRLTVWS, FETHD No.512it, AEIZBAL TV

F—13 UHFUR_FBIHT~<pHoKRERA (1968 459)
Table 13. Ages of trees in the cracks of Nibankawa Landslide

max | & 0 09m | P | B lepmomsx| 8 2@ BB ey
(m) (cm) (m) (cm)
< » v A 1.1 2.1 5 &y h v A — 8 19
" 0.65 15 5 " — 8 18
3 X ¥+ 3 0.8 14 6 ” — 5 18
" 0.5 1.3 5 " — 7 19
No. 1
n 0.9 1.1 6 " — 8 18
No. 7
I F o= v — — 6 ” — 10 19
= o b =nvA 6k " — 55 18
vy 3K " — 5 16
— 5 17
~ x| 03] 09| 6 ”
. A 4 — 7 18
x 3 7 * 0.15 1.2
No. 2 . R
N N 0.15 09 4 i X F 3 — 6 12
oM <H v, oy — 9 12
( ) No. 8 "
” — 5 17
NG FT H =T 1.9 2.3 11
oy s F — 6 10
” 1.7 1.6 11
” 1.2 1.3 9 & oA v A 8 5 22
- # v A 1.8 3.0 6 " 8 4 20
No. 3 No. 9
” 1.1 1.5 6 ” 6 55 20
1 4%YH =5 1.1 1.2 9 4 2% Hh =5 4 22
* ~ rs 2.0 31 10
) £y Hh v A 5 6.5 23
3 A * 1.7 24 6 || No. 10
” 8 8 27
No. 4 | S S 1.7 3.0 18
& oH v AR 6 6 18
No. 5| =v=w, »F, L 6 7 14
AR No. 11 !
: - S N 4 12
£y oH v A R 8.0 21 5 6 9
1z e, 6.0 21 b= !
i N
" HWE 6.5 17 £ roh v A 4 10
it No. 12
” 8.0 17 <= A v A 4 4 6
— 8.0 17
No. 6 ! [ R — — 5
” — 10.0 16
” —_— — 6
" — 11.0 21 No. 13
” —_ — 5
” — 5.0 16
” — | 120 | — ! - - >
" — 55 15
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Doz, No. 11 TIREREIUES DL TV 5 A, ZhiZ EH»L ORREETHIAEER T
HichBbhhd,
2. AEBADOEH

KRERBHRTIL, KIUESR - 0K - 6% B - (UE HREO B REHE, B - K
B kAR (LK) - BRSO AARIC L D, HRES BTS2 L0k > TS h
5, KIERCOWTIL, BANL - B - BT - ZFKREWU - AR - TBEE - 5F -
BEL - SFEU%0, KUOLGHEER L EHREOBECOWT, HH™ O—@HOBSR
NH 5, WEHBECOWTE, HEE-FE RS ZELU - BEUsT 2527 <YK,
IWEOHEEZ XS0 THHE L, TOERE LT, KIUES - B& BtK) - LAk - 7ok
e ik - IR - BB R S, ThLORBIRE - T, RARE—FRIBREIhB LEEL
Twb, HE® ZEMHOMEYEELRAEL, & CUBRCLRRZ HRFEE 2 L fiAD
BAEAR X 3EFSGME, FHLWHEOEETIARYEEL, 1ROBHOELETLDL
bW ORR, FHEYHECGADOERETHHLL TS,

PrARY i3, BETIHZRCS VT, KIUEBSLRAEEHAIC L - T b T h 3 A,
BHRBCELEDIcLTED, ChIBRIRELAZLRERTSLO0THDEL, RIC
B AREHEEFEROMRC X » THEREN BB I h, RERKAERIhDZ 2L, /D
ERCIgHRTHBH, THIRAEBZR LA, BEEL TP ZE2BEL TS, ¥
fo, BT, ML=V = Y KIXEITKIUE K X B KO R I T B ORI
CXBLOTHD, EEBELTD,

Bk & M EEYE & OBARIC DL TR, JERSO oRRIR)I - T - B - BRI - R
)l - K KBNS BT 5—EOWENRD H, KL HHEELELT N, WEROBM
YARER - FE BREHOZSSDORGufTleotc. B b, Bk X - TELRERZT S
BH - Al RT, 7=y BEOABABREYMAEL T3,

+EBENC X - CEREEE LA ERERBY R L LT, RRERE b Hb
LWEBEERABR IS, KILUES - Bl 5 L0 LAKC, BARPLEBEICI > THLEK
P A SR 5 fo, TR - BEEKE JIEhABES ARG ARSI h, LIZLIEHS
Hile ERA—-ZHRCRABHA MR I 5, ScHMITHUSEN" (X, WEKEIIICE T 2 kD
RS - BEEE - AR X ORI R EABK TH B L L, Z0ER, Uberschwemmungs-
reihe (EARFN) &\ 3B RS2 TW5, H LB XERIBROMEKREZHAEL, @
BEROERBRYS, HRCEALCBERCOHBL TV Z EXBREL, TOoORBIHEIOR
AeXs b0 LEBRL TS, BHF-BFE4 K XBFEEGTIBINOZAMT =/ * -
Y+ FHROFRER, Sl ELDOFEBKERLTWAZEEFEAL TS, BE? %, HBJIRK
A O RFH R AR SR RT3 2 L2 ANTW 5,
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3. kXFE@AORH

REBACOW TR HEDOS, KIUBRC X HREFBOBEAERETE, HHYK
A, BEHU - BFUTIE 10 HE, BHD ORBELLE E TR, BRCILIBEXEKT
X 1~3%F, ZRXIBTEA~TE, FLEED OREL 2 HEEERRESM BORKHME T
3~54E0D, HEBRIIEHBCAETRALHTLTORMLCET 3 #5525 REFEALZT
THHEACRL L HERS ¢, MEEYEHEIRICL O AT, BELEDR =Y -
==Y RBALTNSE ZERREL T D, BHD I, KL TREBRELoxD, B
HERBCHDYPHERELL, [772y] PHZERTRERALRVLOTERVHEBR
L%, ¥io, —AJINCHTiE, FERE® K EMECOWTHRE, BAKE2ZERRY
)% vrFEHOMBMBELHRL T 5, KILBRIEBR &V 5 HERALBLRERE, B0
BEC X 2 BHEROB AL, AFRAZEBHNTALHCTEbhb EEZbND, R
R L ARBARNY BE T2, BRBRBHOBRE 2T, Lird KIIBRRERR
EHWATTO, REBADEREERLTRILLL LW,

1) HEEBMARICKBAEBA

FERHEE - TBE-LEREHFRCKSVT, ABNBBERO—FIE LT, BEERC
I BHBENDREABACOWCHEL = (R-14), BREMREH X 196148 ATHH, HHB
Bogtic, s v<-v/FO—EABKATRCERIA T2, FREHS 644 TH
BT lix, RAEFIVLOCFEMCETHEAINLOTHS, ZITik, 1962FDFKIE
FHRETLLLOT, BREARETLHLLEMPRRENL V) 1EERTRAL TV 5,

F|—14  HRBRIC X 5 HOHBR (1968 5F3H)

Table 14. Ages of trees upon excavated soil by
construction of the road

IR @ o | B B oy BER oy o | BB gy
(m) | (cm) (m) | (cm)
IV F 3 3.5 5 IV F 45 6 5
altitude " 3 .| 35 5 | altitude ” 5 6 5
720 m " 3 35 5 580 m ” 3.5 45 5
"5mXx2m 1 2 2 ' 5 15mx2m ” 3 4 4
” 2 5

LERBEEE: FBE—L7 5 /R

(2) HFTNI_E 73 PR e D tth

EERHERE I 1T 5 RABHRS ZROERMAE LT, B ERKCksT 5 +ABEIC L - TH
B h o BRI oW T~ (K-10, £-15), RO L ABENL, 1961 4, 1962 F£0D
BFECfTobhl, £ 196248 AOLEHERN T 339mm O HENENRLH I, R
WL EBENABEBICRAE L, 1962 EO+ABENC X » TR I iz 2 DRKERIL,
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F15 @A LR AABA (1968 43H)

Table 15. Ages of trees on the deposits in Tarumae River

Bwm | B 00® E B lepneme| 8 0@ [
(m) {cm) (m) (cm)
ro<wr~vsx | 07 1.2 4 rrw~vsx | 14 20 | 4
o 0.7 1.5 3 " ] 3.0 3.2 3
” 0.6 10 | 4 " 25 30 | 4
" 1.8 23 | 3 " 2.0 14 3
" 1.8 2.0 3 " 1.7 20 | 4
No.l| #%w 2% +*| 15 14 4 || No. 3 " 2.2 15 | 4
" 18 2.3 3 FH Ay rF| 18 2.2 3
" 15 1.7 3 ' " 25 18 4
” 1.7 1.7 3 ” 15 1.5 4
” 18 15 3 " 08 11 2
kv 2 * Jii:] 3 3 ” 24 29 4
v E | 40 40 | 4 rre~vs% | 10 20 | 4
‘ " 25 30 | 4 " 1.7 25 | 4
" 40 40 | 4 | Nod| yw<svr+| 17 20 | 4
" 16 1.9 4 n 0.8 12 3
" 18 23 4 " ' 1.6 1.6 4
No. 2 " 22 26 | 4
FrAvrx| 17 16 4
" 18 2.3 4
" 1.7 19 | 4
” 1.7 1.6 4

K-10D X 5z, WRKOHETL T
No.1~No. 4D 4 »FiicKsEh T
5, BREX LD, ry=v/F L
FHAYFFOERE A GEE) OF
BRSTHD, 4~8F/m? LFEAEL T
W5, AL, 19684E X b 5 4R
Tihebb 1963 FLBHE I D2, L
AR L 2BMERREHL DL 14
BROREARBALIZ LIRS,

check dam
® % ® .
Jr¥gE T, T~8 ADEZFILL B—10 @30~ v 2 F—F R
BBEIE L ThhibhTuw35, 4~5 Fig. 10. Sampling plots on the deposit

AOMEC T 5+ EBEIC ST area, Tarumae River.
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®16  BATEMI L BT AN

Table 16. Seasons of seed-falling of trees on the deposits

B OB £ B e # o ] B OB A B T M R # ®
¥y h v A |BAF~6HE 10 B FF o=y 6 A 9AT~108 L
v 5 Hh v A BAF~6AL 10 H = v = v 58HF 9ATF
v X4 v |BAF~6AF 10 A 7=y <=v |5BF~6BL| 9A~108
Iv=AVIE 5 R 8A~9H ~ 4 >4 6 A BE10A
FY <V 3 A 8A~9 1 L A 6 A 8 A
F v 7 * 5 R 6 A 7 P4 5 5 A 8 A
FHAY FF 4 B 5 A 7 # # =% |5ATF~6HE 9 A
Ay axFF 4 R 5 A . NN = v 4ATF 5ATF
42a)vr¥E 4 A 5 A I 2 h = F 6H~7TH 10 A

LER T RE b, BMARFERE L BHEERZBET 288, Bt T1E£0
TheBELBZEnELLRS, R-161, EEREEN - EBCBAL TWIcKEOBTR
BRI R Lie, YA FEE A= VIBERCETYHAL, MIKCEAL T2, B
WEEIERECREFOELLRLTY, Y+HFE - ~=vHAOBEL ETFRRER
FT2, =5, YHFE- =L, BRECEEAERIACHEEE, FOERCRFLM
OBEL V) FREN L ES %, BERUBCEBLEL BECE, TXUNBERE TS0
TR L%, Lo T, B-I5Dr v~y /L r M 3vr£ARAKBTHS - LI,
BHUERBEFLROLOTHZ LEX DR D, BMAFERBOHFCIE, BAEOFHNTARE
CTHHELBEP, KFEROMEBC L - Th, 1FEOBRENEGTLTERD, L CHBROE
BRRARHTARER LD, FRCERMCLIIAEABAELEEOBMLELD
BEIEHL W,

4 ®REBM

RAREF BT ORI, BEC—FHHCHENRIEL L LT X » TREBAMNTE
bhicZ ERBRL TV SR TRL, BALUE, BRAFTHETTHbBRBEROMIL,
ZOMGEBRTD L5 KRB e ol 2 ERERL, BARERIL, FOKSOLERR
HTHhrLELONS,

BRIFEERMCIARRLZT TR ERAEDLBATHRTTH S, BT L ) KREDOED
RAMEBRDOBEBI ATHRD D, YFF« ~v/ EORKITPLEENEL L, 3~4ET
2~4m O ERERZ TR0 T, RARBEOREHRHA D MiES T VWRED S0P
K- BRCHZDZENTED, ERXOEEL, HIBREREHMLY R RKERBCBAL
Th, BEDHEY - BROLDEBTH I ENTERVWEELDRD, YFF . ~v /38
&, BBIATEREIATY, TERYHBLANRLER TS 2 LATE, ED 3SR EEE
LLATV S, THHINOBM~OBRAIZ, BEEREHTHEDY 5, shil, ki hkke
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BEAMNERBALLELTYS, SEEKTS LI RAREHFTHIUEL, AROBETREERE
Th, £FIRETHY, —F, HTEEEC I 2EALHEPENOBRCEARAIETETS L
HTEON, BEABELHBRLTCLES>LO0LELORS, REMMNENL, BFELALB
BL T 2HHE T, BRETEDIVERIARLBAL ALV, ZOX5E, KEBREOCE
EX, TIEREIMBAL, £FL DT OREMENR D -2 X2 BRL T3S,

4. BMAMBEL TOBLKER

C OBIRRIEEL LCEREAEEL X5 LT HELHL, MYEREoh T, BEEDE L
THOhbR TR Firisd, MEBOBMR I THYHENLNEBRBTHOTHD
b, BICHEWEENSBEOHMBOLE MWD 2 LNTE, BAERKLFATIE, 0%k
DEREMD Z ENTE, BROBEMEYE L TOBEIRNADL RS, BIAEREY KN
EHE LCHATS 2 &3, ARCHLBEBRHCTRbR TN 5 DT, BROFEE,SBIRER
BUHOBEOREMHE L R TIHEL LTLAVORTWS, BT 3 HBE KILEEC>
W, P P Y OFEREDLBEOEBHRREFMAS ELTWB, [EEHOELEYHES LT
BAREREIFIHIH, BEHRS™ ZBAEOERI D ERIZZOEILLEROEBIC OV TH
UCkb, $-KBER, KBRAOTH LERBOBMEN—HLTWE LI bR T34,
BIAREREYERIMERE LT, BRI OWTHETHB LD E LTI, FEPD OB
By, L THTIROEBLE 7 TOWR KALRD X5, 77OBHERLLHTD
EEROBRELZERL T 5, RBRORBEENRLMDHEL LT, KAE-ER® 1SR
BALTWABROEREY —2oORELLTHHATESEL TS, ¥, TAHWDIS
T, BRERLAOBEICOVTL, FR™® 28, LAMMEBEDBMNOMIERY A S &
i, BRERESFIATES Z L2 RNT W5, BTHD XEEF/IOB EHRICOWT, B
EEOBARFRELEEDRFELEZREL TV 5,

WETLERAC LS 22322088250, —2AFORHNELEr2 L 5 L
TH5HE, HOo— 2 RELUROBILEZ RIS ETEIHETTH 5, hEL, BDURECH-
bh33DOT, EHHET X ZWMEKOKEMELOBRE, Tkl 2HHBRCIS
BIBBHBRAERD 5, FEOBHIL, SABLEMEROS VAL X 5 KELFOINE,
WHEY - MRS TR T DR HIE L K ERE L OBAC L 5, £k, #
MNERTEZMDHELE L TL, CHP RIEMHT® 1 X 52 54D D L& E» b LT OFR L #
ETHHERDD, ILEHEARERBIC X 58 (Dendrochronology)®™ 4 1T7gi>4L T %,
C* O HETIE 2,000 FEh D 20,000 EOBIDERBPEEL, EPHHL I £ EDLDTH
D, ThBIZ1IP~IELWIHBAr —LOKRX BT HENEDORTH D, —F, BARE
Wil ERMORMETRL 10 ELUANOBEMA Y ~LThD, 50~100 Ex xR e THWHEL
BEBNT, BRREAr —LDBELRD 353D EELBRD,

ERHERIIC 3510 2 RAERIRHS - RS, BRI 1 2 BistiRiAliesk 5 $ O
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>| KA

K —> R K &M # —

R EHA— RERE S K S

ERE g m* B AFPRRE B 5K A

L e——— B BB - #R B ¢ H 5
B—11  LEBBK X5 RAEARKS OWR

Fig. 11. Bed load movement yields natural even-aged forest.

B, BIRRT 28K, AW, WECRT3HE, SFoX5ttaBHRKc L » TH
ABMANRL, —FCETAET - BELikdeErbns (R, EREREORE
fb & BB Rz o Ciieil, BRERLABEHEROHEMNHREEZRTLIOTHD, Ib
B ERG EBBE S LXK T3 2 L, BRERESEFFERERL TS50 L HER
Sh, ZhboRBKTOBARERED, BEOLABEORMNWERL T TEERLHEETDH
ZEEZXDbND, ¥, HBERC I SBMEENRLRARKOHN, LABEBIC L %R
FENREBARETOBB L UIT R L2 &b, T EBBOERLHEETHHEELLT,
BAERBAFIACE 5 b0 LB T, HRAZHC L > THRS IS FARE, & L
Hi (X b i), BREBMCEALTHIRERHNE, & RRALRERKS O EAREREL,
BHOBRFERT bbb ABBFERL2HETIFR L L CTHATE, 1~2EBEOBXD
RTEHTHA5,

KRS OBARERBE DO EICL, BRI ZBROBEEDS D X LB OEBE, B+
LSSy FOTREROEREN, BALTWAMOBROEGRE B LB
b, Thbd+HEBEBORMAERE L CHATAZENTES, LAL, BRELTOHR
Lo i e L TORBOFNENRBEERCILIDVESHTHD, MBKTOERIIARE ., @
Ko OBAREREEZIBEL T, BEFRRBALDY, EBRBALI v/ F . ¥ > ¥
L, Thb0FRT I MOBME~OZTELE 2 bA, WBRERECH ZRBCERIR
ATHOT, BEORERE L LEBREROBENKLLA TP EELLRDDOT, FHE
ROWERHITIZIT 0O FEFTERbh S, Ll ZOHARPH LEORECEKEH LD
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BEfA Yy ~ L& —L, L 1 FHEMORMYME 2 L3 TEH0T, HARRRHNERS
LTERATHZENTE S,

IV. ZER#EMBOERETABHER

1. BRE#ERBOER

+EBENC X AW OWEMELL, RELDEEHAKBERED L OTEHECL &3
KEB & L Thorbh ¥, FEREBNCIL, REOMEHEFLIRTS 2 MM aBlot, Wk
OFEHHIR E L TOETEL, BELAEOELRERDTORT S, EWHW TR
ARDOBAMEEL EhTW3 R, THIEKERHRLELLEBEETH- T, LADHRTHS
HRIEAI S LEBBBR ST T84, T LAEKOEER - YHABRREL
B, MWARE, AALLIUEE TENRELLBACRELLELTEL2ZbAE, EEO
BERCEWTE, T LARE (EKE BERAEL, #UAROELLIE - SROFEHIC
ZAbhaRTERG, TEABHOEKTHY, ERFHAOHEREBEL T 2RI, &
OEEHIHRE L THbbh 5, FEOR “RX | xS Thi, FEDOE “HREH”
EEEIRTWE, F-12IRy 22775 7 I EIROAE & EEERMOMBOKFAZRL
foo MELLWXLAENTIAT S5 DOHRT, BEEBEBIINETCHR IR, - I TRHELZTE
Wy, BEVHERBRMEEXS Ui, —BROEIRG & LTk, REHE - Mt - i
BOZORKG IR TV 2, EKEETAOBELMYTT5 5 2Tk, kb1 L @Y
Ti7av, FKE® L ELIUARCEWT, BRAFLEAFTCESLTRY, L0#EELEDL
h3p, EHERCKFIRRCE, LAOBE - HEO V12 LEBFTATHSOT, #HKE
ERAM D L ABEIYE 2 5B A, HEREMHE & ERERME (b biflatH) oKX
FLEkFENRIOBYIEELDIS,

RERHERML, LEBBOEH = AL F—0ORPICI 5T, THEOZARKER IS
B -2ETr el THEIRS, TAYHBEIRELETD, LABEHO = x ¥ ~%1(L
L hbTHRTFELT, BROZERTFTH S RKRGIE L B8 (EKIE) 253 bh5,

= WRENBE

\ Deposit

(4..

Nukkakushi-furdne River

o] 200m
_—

H—12 RERTOMBMBR (Ry»2 v 735 7))
Fig. 12. Deposition due to river width.
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Xy B 275 leRBFB, H5km OKIROMEKAE & BFIBOE(LE, FE-1T KRLI,
WAL 8~14%, BiEIL 14~55m OFHEATELL, FEOEILI D IFBOEILAKE
V., BIEOEE, EHEELERE LAELRELLTERLL, hy “BEME L7

F1T REIEELESEELE (Xyn2zv735 7]l

Table 17. Gradient and width of the river course in

Nukkakushi-furano River

i

b7 £ W fE (200 m ) # i

WD B Gradient

12 9 12 10 12 10 12
1% 10 10 8 12 11 9 8 8~12
9 10 10 9 8 9 8

=~ 1® Width

16 14 15 12 30 25 40
Bm 58 8 40 30 22 28 26 8~60
16 46 60 28 30 14 20

Width

6o |

Altitude
m

1300 -

1100 204

longitudinal curve
S W R

width curve

-

__________________ e —— —— —
- “\
ga0 \\
(Y A2y735/ M) Semal
Nukkakushi-furane River T
L 2 L L
1 2 3 4 K
Distance R
Wwidth
#®f m ‘\
,
Altitude “\ longitudinal cutve
Nl
300" 4 . AT i
m \\‘~
40 | . width curve
YT

1100 204

\\
75/ M) T
Furano River TNl
1 " 1 1 o)
1 3 4 km
pistance BE

B-13 #A#EfRoLR

Fig. 13. Illustrated variation of width curve for actual rivers.
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Roarzv73 /I35 7 loBBMBYEINC L YH#GE (K-13), Ry Hr 2735 7))
DAEIL, 8~60m THMLAML <, EBEERMIAOTHS TR I, BEEFBIL 3L »
FTHs, 735 7J)IITix, FEMBOMMIZP BT, EREFBEL8 »FITHL, WE
T D REREIHSkm LFA—TH 55, BERERMBILATE 2 3L HFT, HBEN8 HFTL
W5 XS, HIRHEROMMOBL S, TiobbIMRROS DR REREEICEIRL T 5
ZEMmb, BRHEEBOBRICIZ, AEELNEERRTTHS LHBIND, REMHELL
BBEIC Y CEFAEMOERFNTONTERIE, M-14D % » H 7> 75 /)l 1955 %
LUV 1967 EHEFORMBEEL LG L AR D, 5~10 m 3 EDELNMS AR S
RBREGT, RELETI, LT, +ABELEHEL THBHEREL -5 HEI
2, BARMKRC AR RIS EBEROFEMZRE, GE—EDLtD &L THoh
WV, FRMOBERERLELTHONI ZENTEDILDLEELIS,

—— 1955

width 1967

40

20

1 2 3 e 5Rm
Distance BE e
B—14 ==vr7v7357)lesdsBEEL
Fig. 14. Variation of the river width during 12 years.

BAEGLR E TR ILRCEIT 5 5 ERCoWC, EFRERMOHNBEHREEYRAELL
(#-18), FRME LR EEHEORICOWTRS &, BABERTIZ01~07km, Xy 3
2773 2)IT01~035km, XuvHh2v75 /2 IEZRT01~02km, 735 /JIT02~
08km i, T3, FPHHELLTEHLTE, 2FiReL D 05km PN ER S TE, ZOH
PREEREY, FEAEEOBRECCABEELCHEEIRTED, FEOMMOBL B R
ELTWB Ry #2775 7 JIICRERERE E»L, MAodbic-AEMBEEYHFEL TV
79 7 MERIEAERTIMEBERE &V ¥, —THEBEBCHEEL W5 ERERRE
¥, BEHEFE L L CEbLLESSLFROERIAOI S,

N FEOFRERERTS L0 L L TIE, BACOVLTOMBLES, MigkAR™,
jwm%&&LTuMKﬁMEﬁW%KOVT%UBthéﬁ,@@Komf%tt%om
Wisl, WP, WoLMAN-EILERY), ZME® So#ME,AH B TE R, LAEBEICE TS
WAER L L T, ENAEOEL, EHMARC I ZHEEMFC OV THERES Ll
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F—18 HEOHHBAMMRER
Table 18. Distance between deposit and it’s neighboring deposit

FE | HER HERL i A ®
Lkm| N | N/L (km) BB )| B B k)
¥ & B OJR| 65 9 | 14 (25) 02 02 05 01 01~07| 04 |01~25]| 07
' T 107 06 (LD '; ‘ o ’
vopEFAR | 40 4 1.0 [ (L2) @1 02 0.2 02 | 01~12] 08
03 01 025 015 02
035 01 (05 025 01
S 01 01 015 01 02
X v A7 v .
277, y| 83| 3L | 59 01~035 0.2 | 01~05| 02

015 02 01 01 015
015 015 015 03 0.1
01 01 02 015 03

015 02 02 01 01

oy h T '
- 34 11 3.2 01~02| 01 | 01~10]| 02
75 7 NEZH 01 01 01 02 (1.0

! 02 03 08 02 03
7 5 7 | 52 8 1.5 02~08| 04 | 02~13| 05
04 (1.3

*r AHERCHLO vk & BEBEHER L > R & DB

(): HERBoVREMY
Bigwps, +HEBEIOERE U CORKERBEEAOHE S, FEELLOBEERIZIZID
ok E L, BIEME L LAKRBER LOBEHEC S VTR, V, VI B\ TELAD~TER
DB,

2. TRBEBER

BRERTAOBE, TiobbIABHORBLYML DO FRHENERELT, &
REERE M O RS O BARFERE Y X & (-4 ST, ZOHEEID, BEOLAEB
BERLHEET 2L, UTOZE2046%HREIRILOTRTIRITLb VW EE 2 T,

1) BE#ERMOTEE, TrhbbtABEC X 2HBBREEBICARRARTRbR

5T &,

2) BROFGHEL, BARFOZE R fThbh Tt 2 &,

3) HIAEMEEATHIWI L
91D OEMFTOWTE, HI-31k\WT, B LFENROBRE/CERBIRC L 2MEHks, +
ABEIC L B EEHERMORBKS &, BAERLEMLEER L NBE-RLTWB L
FIRLI, RIZ2W2WTIL, RBAREDOE, Hv. v/ vrFHEOLEBREED
Fahn, BEHERBEBRCRAADD, WS0FEETL LA, 3oV TiL, MEBELESAR
BEILYARRBRTHY, FREBROBED D LOXHALL 1,
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LA bD &% iR T 5 ZRER MO RS E1 0, TOBMAFRE L HFH L, LABEFE
REHEL o, 2RAFICOWT, EHER - W RT 2B KEREBELEIET S Z &3,
BOKREAERETI <, & BRI RT3 EEBBOTIM TS L 1, FHIC
E#THI, BATHELBAI®EZL3ELLRDEM, ERAJICOWTL, WERROR
H, BEORNEANEHORELH D, FEOKIT DO I, b2, THERR
BEMLSBALEMKD, vy #2775 /JIBit 5HKES (LEBE) oBELEE, A
AOREFEREY F-19 1R L2, 1966 48 A b O LML, EEOWMKES (LEBE) %
FER L0 METHBWEFHITV,. BB AL R LES L ERGIET S
TBE (BHE) ORBEIMGL Tl Fih, THRBECKT 58KER™ & X ORKE
BELNELTFLLMEL Tkb T (F-20), LK KT 2 L ABBHEROHEEIL, BIRF
BEEW—DFER1D L LTFAERS b2 20, EROLABEBHER L OGKRORKIEIL,
BEOKFERTREN LV, Lichi-> T, ERERMRARKOERERE»L, RAFEN
ThbbERERBOMRERYHEL, O0ERYIARE HE) ERELL,

19 BREBLAREE (Ryrzv7377])

Table 19. Records of precipitation (mm) and bed load movement

. & 3

AR rme %%f;%%fgtgﬁﬁ waw | % |p | TRED (REIES)
1961. 8.14 0 — | HAR3m AKKECES
1962. 8.20 1 0 0| WMK6m

1963. 8.24 7 31 13 0] £ @ W

1965.10. 6 — 0 1 4 2 3| BTLAME RIS

1966. 7.17 17 17 27 0 5 0 0 £ A ¥

1966. 8.12 | (26) 30 | (27) 20 | (16) 28 | (31) 19 | (15) 34 | (42) 25 | (30) 54 | + & ¥

() HERTEBRKRE

E—20 BOKE&EBEKER
Table 20. Records of precipitation- (mm) and floods

£ W & 2 W m =

FRE pmaw maw e %m 0| FAR kmamars 2 x|w o
1946.7. 22 (48) 85 (27) 64 1955. 8. 17 4 95 184
1947. 8. 15 27 117 100 1956. 4. 16 52 62 47
1954. 8. 14 22 63 85 1957.9.17 66 48 41
1954.8.19 71 63 65 1962.8. 3 102 120 89 81
1955.8.10 27 46 142 1962.8.17 59 37 70 49

() ARETEBXE

Bk AI) o, WATLR4 &R, FBEHIURSER, 7y <, by 7AYIIEDNT
TEBEBENLHEEL T,
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1) MATLRER

T EBBHEEAY B-21 R L, EAER T, 1953, 1955, 1957, 1962, 1963, 1964
£, vy ®FARTIE 1953, 1961, 1962, 1964 4F, =5 » F{RTiX 1957, 1961, 1962 4, =
DRTIZ 19644 L e T B, BEILFRE L THhiE, 1953, 1955, 1957, 1961 ~1964 FE£EHIC
+EBEHATRbh DL HEEIRD, HEEBRTIZILEDOBE N TIbRT, >+
=5 A RTIL 1957, 1963 O BEMNRL, €T » FTRTIL 1963 EDOBE L, W5 X5
2, BELCERBRCE WV TLBEEROHENABD LIS, i, EKRAKIEL, 1950 4L
o+ FEBE A R TEMA L <, 1950 ELFiO L ABEICOWTIRATH 2,

F—21 WIEUAKRO LEBEHEESN

Table 21. Ages of bed load movement in the rivers: Mt. Tarumae

~ ® X A
ﬂ' ﬁ % ﬁ%‘ Age of gg ]Q@Emoxgmggf‘
River Deb?g.mt 1860 | 1950 ‘
6543210,9876548210
LR L > T T
1 0
2 ! é?l L
s 3 b o6 !
¥ £ B R 4 b |
Oboppu-karasawa. R. 5 | 1 ! 6
6 o, | )
7 b i
8 : g I I \
° | 1 | L
s s 1 0 0 1 0
T ETAR 2 o 0
ishamohal R 3 0, 6 |
4 $ + 0 t
- 1 1§
13 V7R 2 "0 I
Morrappuzawa R. 3 1 b ] |
4
5 | b
Ninosawa ®. — @ jR 1 b

2) +BEILRER

+EBEHEEENREY B2 RE LI, Xy H27v 75 2)IITiE, 1865, 1922, 1925, 1927,
1935, 1940, 1945, 1946, 1948, 1949, 1950, 1951, 1952, 1955, 1956, 1957, 1961, 1966 &, X v
H 7735 2 EXHKTIE, 1943, 1945, 1947, 1948, 1949, 1951, 1952, 1953, 1954, 1956,
1957, 196248, 7 5 /7 )IICi3, 1940, 1942, 1947, 1948, 1952, 1956, 1961, 1962 £ D+ A BE)
FERIBETBIRT, TBEILFRE L TEHAT, 1940~1957 SEiT e » THED X 5 1L ABE)
NOMZEhTWBLELZLbNRBM, A—FERBL LWL ORERE, IOFERE
PA—F G LTCRBE, Xy h 775 2)IITi% 1935, 1940, 1945-1946, 1950-1951, 1955~
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22 FBHRURKKOLEBBHREER
Table 22. Ages of bed load movement in the rivers, Mt. Tokachi

, -3 y 3 g3 £
LR Rt b Age of bed 1oad movement

River |Deposit| 1960 | 1960 , 1940 1930 | 1920 1610,
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1957, 1961, 1966 S 25 X S, D L b SER L EDEGTHABEH A TR TN 5,
Ry Hh2v7 T ) IEZHRTIE, 1943, 1949, 1951, 1953, 1956-19574E &\ 5 X 5T, 154¢
B 2@l BEOEIETH L BER TR TV, Ti7 7 /)T, 1940, 1942, 1948,
1952, 1961 4E 2 W5 X 5L, AFC1EOEETH 5, FHRRC L » TEREBRCHEN B
D, COMEBEIEWBROLABEOBEOHETSH ), FRBOLABBHCHTIEHEDOHL
PRTHS5 L ENSh S, |

@) TooxuN

RiFE-8 225, 7 v Y JIIKFHOLEBEERIR 1963 4, F I AZ M TIL 1962 4 L #EE &
N, EFERE L TR 1 EORESYED T, 1962 FEHIC L HBE N Tibhicb D L%
2bhb, ZOMOBEERTOCTRIERTRENRL, BETEh -1,

@ bPoTaxRIN

MEO LT T A &, £WIELE LT 1953, 1958, 1962 £HO L L BENAD LI, &
FHifio BT OERENRDLRICH, 1962 £ LORRIARERLE L, ZOKOBE
DOWL IHHRT L LENTES,

V. t008BBEE

1. £RBEHERORR
+EBBENRY, ZERERMOARBAERLS, BEOLABBOERLLTELLS
ZEMNTERR, ChiBis, FHEFEHEV) B KRBT A2BEHEROREL L TTIRL,
FHEEROKRE UCHEENCEN L, BREO—FANLIEO AW ETOLAB
BoEL, ThbbIABERRLLTLEDL2, TOBBCKST 5 LABEOBRBNEE - R
B2 BEEHTENTELRDIE, BHIFLEOBRRIRE ., HRAKKSVWTL I 2L
THEbRTWATAEBHHEKCE, 0L I r2LOoFCBEHEL L TORNEIFEL
Twdaddhit, ZORAMPELMCTRIRIE, ENEBEROMA TR, HEi
B ABERSEBEL TWAEMERCK T, BE $BEOBMME(LE L TOoLEBEE
BT T5C L c o TARELR Y, LRKEHIELEEL LT 2B TR s 25K
WM ERAOBEARETHELAREERA D, ZOFHELELT, BLITEIMURETBE
LR 2 b, R THOBELRRY BT L 1k,
1) HATLRER
B1F-21 26 LA BEENR Y, 19531957 - 1962 - 1964 £ D 4 DD 7' A — F T4},
i) B &£ B R
L ABEIEN L 1953:1957-1962 4E8D 3 7' L — 750, F-23 WHERRMO (7B, B
WRAENR (ThbbtABEBER) RLE, 1953 EROBERICIIHHEITICR\T, 1957 4
RO b O EFHIE FHBITE T, Fio 1962 ER0 L O L, THRE  T2ikich
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Table 23. Process of bed load movement in Oboppu-karasawa River
# % W o M B W OR W B B A
ﬁg\ m ﬁlT ii :‘K 75?- A6. 1960 __1@[50
580 - '
1 0—0 -
£ AR ! '
500 % (6mh) H km |
1
&
i l
% |
420 qy& (10mh) I I
24
| |
I t
320 -&Eﬁﬁ%%b e 0
(HRZXE) 3 t o—-1
34 4 0
l 1
&
q |
250 14k H 5 0 '
ﬁ 6 0 o
4 ! !
i ! 1
7 0 I 7
% B - 8 0 ! |
150 4% ' !
Fr=p® B
% I I
B % 6 - ' '
1o A o 9 o— :
E ' !
! )
1 1
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Ton TBEIfTiobhic b 0 LRI NS, 1953 EROLEBENL, hBHEREbE s
WTHZHC T bhicn, 1997 FROBEIWC - T, LEHOLHELY 2km O AT %
BC, HREHWH ET~HERE L, X5 1962 EROBERICIE, LRE»SOBEZLBA
A, HEREHH EICHERE L O BB LR A THABEHL, X51# 1km O
B 2R CREERET S, W d X5, REEAEABEATbhicbDsEx
Hha, No.6 ERERMTIE, 1953 £ L& 19624£REOHEED L W 1z LaMfrinbh Ty
555 No. 3 EEHFEMTIZ 1953 EROEREOLK T 1962 R D L DOp e, BB L - T
@ No. 2-No. 4 1213 1962 FD L Db B, ZHiL, 1962 RO BEEFC No.3 © 47
CRERIERA TIbhish o e 2 8 TH D, #300m OEHEERMIC s CHERIEACE LR
Abh, TEBHIEEBOCZECTebhTWA S L2 HENI L5 LD THS, Fi 1950.
FEROLOAPWFCHERL TR Y, 1962 ERC- TFRABBTH L5 X 5%, #iE
R 235 2o h b,

(i) YYeEFIR

#-24 D X 512 1953-1961-1964 FEAD 3 BIOBEY 735 5, 1953 D Dix, No.1 Dk
WMo S P~ L, F1km OFEREYET, No. 2 0 FTEAEABEL T3, 1961
Fici, EREE TR A LR, WENEEDS 5 2bhb, 1964 E£R0 1 0 iz R
THBHA, P No. 2 EEHEREHO » FIciz 1953 £RD L D DHZT, 1960 ERD b Dikis

FB24 vVrEFAROLABEAR

Table 24. Process of bed load movement in Shishamonai River

#® B O o I & OB W R o & A
MEn T OE R OW £E 1960 1850
: :
470 1 1 0—o-. 0—!
knm : :
% 14 | |
3 |
.ok Ko Hy ! [
L:d I !
370 1 . 2 T 0 :
woms E . ,
320 J poid 1 |
w I '
3 0—-0-! :

]

o50 | Y Y VETAB 3] 4 0 0 J.
[ |
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<, HEBELEWR -l THRTEZL - Txh, 1960 F£R0 L ORZEHEBEINRfTcd
HnicLDLHERI NS,

i) €3 vy 7R

£-25D X 51z, 1957 4E & 1961 ERD 2EOBEIMNDH b, 1957 ERD b DI FHIBO R
SREBETIIN (ZZH) TTHLELTW2, 19614ER0L 011k b LIRHTBEL,
THIINPOELRHCHERL T2, I TERRNREEIE» 0T, BIKOLABEOMHE
BiteH 222 EMNTE R,

25 =5y 7ROLEBEER

Table 25. Process of bed load movement in Morappuzawa River

OB Ok o M B AT RO B4
REm | W H R R % 1960 1950
300 4% (Bmh) : '
‘\féLU&\\A '1 c' :
2 04 1
‘, ) o !
250 4B W T A 14 5 : 0 1
1

iv) = o R

R260L51, 19B4FEROLABHNTHBCADN D2, HREFEIE,L, LA
BEBRLLTEDLX DT ENTERL,

F—20 _—OROLTEBELER

Table 26. Process of bed load movement in Ninosawa River

® OO oo A B 3 A 7 W 3
| REn T ¥ K W[ % 1960 1950
200 J ¥ (5mh) ! !
! I
I [}
k| 1 0
210 4 Z0RME 14 ' :

@ +BEUREH®

BIE-22 LD, Xo A2 735 7)IITIE, 1925, 1935, 1940, 1945, 1950, 1955, 1962, 1966
Lo, 8/ ~-FOLEBBERNIEESI R, Ry H27v 77 7 JIIEXK TR 1943,
1948, 1951, 1956, 1962 XD 5 7 —F, 75 2 JI[Tix 1940, 1947, 1952, 1956, 1962 FED5
rr—~7 O+ ABBERIHEE I N,
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Table 27. Process of bed load movement in Nukkakushi-furano River
H R W o 4 B O W W R o & A
MEn| W 8 K W% 1960 1950 1940 1930
1500 |IE®AOAD 1 . , — l
| | | I
2 ] 0 T
| ! ; |
3 0n
4 07 8 I 0 ; N
Km 5 | ] 1 1
1 1 5] 0 0 ? )
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1 | ! !
1300 {BEA4 8 0 0
I e i !
HER . \ | |
13 0
. B ! ' ' '
FB5 54 8
® 1 1 ! |
w27
1 ! ! !
11 — 0 ' ,
. | I 1 |
12 1 0—0 : T
1000 - E i’gm %2 ! 0'_8 ! !
15 0
| | 1 1
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3 < 17 | | 0 | 1
1 ! 1 |
18 | ‘ 0 | "
19 0
I 1 \ |
g8 —2
22 —0 ] 1 0—q 1
23 —0 0
24 0—0 0
25 I 1 \ T
4_-
| 1 1
26 ——8-——0
27 0 7 Y
28
| 1 1 1
;1% 29 l l 1 -
30
ﬁ 1 q ! !
ﬁ | 1 t l
TS0 54 3! 0
1 1 i 1
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(i) Rovhov7257)

+ABEBEY 27T RL 2, N0EMESER 1 EodEaT-ABENTRbh
Tw5b, EHED No. 1~No. 8 [\ Tik, 1940 8D § © 2% No. 3-No. 6:No. 8, 1945 4¢
D 3 D 7 No. 2:No. 4-No. 7, 1955 £ 3 D33 No. 3:No. 4:-No. 6:No. 8 L\~ 5 X 515, %5
Bt ABEHRTRbhicb O LM IhD, FHHD No. 12~No. 18 {23\ Tix, 19454
ROLDFEAEDHPICHBELTE Y, 1955 FELEDO L OIXE bR, %7, No. 19~
No. 31 DTz I\ Tik 1950 EK L 1966 FROBEYHH b, PIERIBH S T B~ A5
EL, BT LMW W TUIPRBL 9 FL LWBEIN AL R, MO BEREE D 5 2
Rbhb, 1940 #RO O EHEIBE TR 5 R, 4:%%130:‘@1& bhT, 1945 FRD 4D
X B S THEM LS E T, 1950 £R0 3 O BRIt e < PREH»A L TIRE T, /-
1955 XD L DI EWRH & FWTIC & bh, FEBIEA LR, BEO X 5 F0EMR
I TBHEEML R ERRr - TWB, 22T, R - RESE - FREOS 74— 7 10
S oo, B & IR RS A RO HE L TR, IR a b h b EXN
DWA Lo o, ZOEKMBEEOERD, +LABBHRBEEY Lz TWbLELLRS,

£T28 Xvprv75/)|lEXMOoLAEREAR

Table 28. Process of bed load movement in Nukkakushi-furano-sashi River

OB O o i & w OE O O R 0o 5 K
REmn B\ OE R W 44 1960 1950 1940
1500 1 & L e : ' '

\ & : ; :
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ENZ 5 : 8 8::0 8 7
1200 & ——0 3:::§ j
EE | 3 o :
EINE 10 : 0 o—:—o :
m I { |
/ﬂ’ﬁ tazEy, B | ! !
H I i

I 1
1000 A % 31 ! 1 :
11 t 0-+—0 0—;
ARAN ' \ ,
ABEAEL (28) 1 I 1
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Ry B 275 2 EZRTIE 1943-1948-1951-1956-1962 ERD 5 /' L~ T BB B
sefRE ST, FRBEBRL LT 281K, No.2~No. 10 DEIRTILE L A LRAFNR
CBEATEbhTE D, 194342/ 0k No. 4 & v Fiff, 1948E03 Dk No.3 XHTF
¥, 1951403 01k No. 2 X 0 Fif, E6r 19620301 No. 1 2w X5, 1A
BEAKEC LB~ LBEBL T 5, ¥A, No.10 & No. 11 (K& DEWE) & OHK

1km iz Tk, ZER¥EREL RIS,

£—-29 735/ NloLEBEEE

Table 29. Process of bed load movement in Furano River

BT AT B ERK» D O EBENI

W %o it B A YR o B K
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n T ! 1
1500 | % %AW g ' | |
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151 ERDLDOARLFESH L. ShbHD I &b, 1951 LI 16 EHL, No. 10 LUIF
THBAALAHIBEL TRHT, B EHEABBLTED, L OAXARTABE,N T
CbhTws 2 inb, ZORKCKWCREERMCIT 28 87 LA BE) OFE HR S
hs,

i) 2 3 2 N

75 7 IO+ ABERERE F-291CR LA, EREBRMBER»FIN8 2Te Pisl, %
OHBMEEREL AX L, < 2Tk No.1~No. 3 ® i, No.4~No.7 Ooif#, No.8
DTFHFO 3 KIFCH T bhsd, EHEHTE 1940 448 & 1960 FERO BB A D 5 23, 1950
FEROLDIEHE LR, PHEETIRZEALEDEROBEI 2 Tebh, THRIM T 1940 F
ROBENLTRbh T, Tihobh, TABBORLBL WCKEXTRETHD, 1940 4
RFTIRFHMTHBL T AR, 1950 FR1E A - THE T~ §iE (BE) L, 1961
ERZX ERFTOLABEL Tibh, HEHEALALRBH, LA LIBLEFEROLO
DARBE L LMBEBL TOBE R Thbhicbo L #ERHI N2,
2. TRABHBROIN

1) ThRBEEE

BEO—EHMMCREL L EBHORREY L EBE GE) BEL L, Z2TE, B
TR 5 —oDMMA Yy ~ AL THS 50 EXHME L TEL, BELEMCKTZLAH
BoRKY LAEBBHEEL L, F300X5, BEHREFRER FLAEBBHFROEN
E) I5EDLONEL, SERFCLABENRT bR TV HEEAS -, L ABBHER,
BATURTIZ I7TELIE, FBEIUROR »y #27 > 75 7 IIEZKRE 7 5 7 JIITIRI0FC 1
B, Xy» 2775/ IICRE6EIBITHS, FHWHCET 5 LEBHEEL, BEOKR
KT X > TR D ZEIBRTH D, TABEBCHATIHRBESFED—DLELDLR, &
2ERBERO—FRELTELDILNTED,

£-30 1EBBHOHE
Table 30. Frequency of bed load movement during past 50 years

W 19 EEENEE 5 BEIEK BEREREHBSEH BEHE
(km) G (1 [al/4)
¥ &£ B R 6.5 3 4 5 1/17
v v F AR 4.0 3 8 3 1/17
2o hr73 ) 5.3 8 10 5 5 6 5 1/6
2y hr 757 MNEER 34 5 4 1/10
7 5 % M 52 5 5 1/10

(2) +REHOERMEL
+EBEBEPEHALILE L TLEb2 50D, RECHERE WEweEve K-151
FLT. B LERTOEKERLEY FOEROBEICKTIBHAS, BTRBOLOXBEK
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Age
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YYYEFAIR 1950 —
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Age
- -— -
XIh 375 ) e -— 2
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e =z
.\:t.'_’:‘ -— ‘—5
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L [ . .
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73/ { <,’
Furano e Tl
1960 ___'_____._..__..(‘=::_-_"_': _______
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—— B#BR e REEIEE
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RIpr75/0) 194s
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i |
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Fig. 15. Process of bed load movement in each river.

R&ThiE, BBWBA - BEKANERA~EET2 2 & (BB), IR TR~TETS &
(BiE), MR LKA LOMRERE bbb, LEBECSINL ERE (BBEE OF
L% 2 TP S EMNTES, BEBRTEIKENIREL, X v » 7275 7 IIEXHTIRH
CHBRLTWS, R #2973 /175 7R ELRFHEEEBELL V2L T35, A
iz onTHIUE, BAFRTIRERL, v v+ 2 ITRTEEHL Tt Xy 207
Z 2 JICHMENERRED, Ry 22073 2 NEXRTRLTHEALEBLTED, 7
7/ MTRREHE - RENADRD, ThbOHE - RBOE(LL BEEBOLE /IO
T RSBV WAL, BEEECOWTRE, EEERTIRECREBECHI, TOBH
Wifghbh Tk b, Y+ TFARTA2EAFOBBSRELS ST D, Ry W2V T 5/
MNTH6EIBIRRELBEHL TWEH, BRINILbBERY R, EXHLRED4E -
S5 EEEEC > Tnd, 77 7T 1~4 B % CEERRC /o, TE i, SEBRTRAE
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3 BBOEEMNEIL

Table 31. Variations of distance (km) in each movement

# BB HE BBRAO BEBRAEO | B B E ¥

e BOF | W R (—) | W R (<) | o - B (<)
) 1~2 —28 —0.15 25
X & E R 2~3 0 2.4 25
o ‘ 1~2 0 12 12
Y xETAR 2~3 0 —05 —04
1~2 05 0.2 —03
2~3 —09 —075 —01
3~d —03 —02 0.3
Xonrv735 ] 4~5 2.1 11 —-1.0
56 —18 0.2 20
6~7 015 —075 —08
7~8 3.0 0.1 —28
1~2 —04 0 05
o 2~3 0 0 0
*rAry 7y NExk 3md 0 —01 —11
4~5 02 —13 ~10
1~2 0 ~03 —02
. 2~3 —20 16 —05
3md 03 —22 —18
4~5 17 22 38

o TWb, FRIC, HADHKE - #8B, KEAOHIH - BB owTh, TABEEEOREE
BWELELTEL2D I ENTES,

3 R—REKHERIA OB

Fl—REKEBRC BT 2BEEROL Dz L, TORBRRFCKT 2 LAEBEBOHML
SOEARRT AR, EREBBORENM Tbb L EBENC X 5 EKRERO K —
BRI E D, —2DOH A 71 ERTEDEEZ BNRD, [F—EKHERE MO T4 R
BaEL £-321CRLic, BAEBREY Y+ 2 F A RTEBEER AV L EEIT DN
B Ry A7 T7F )T ERETISE, HHMTSEL 104F, THRETE5~IEEDL D
BRLBRH B, F—EKREEROREHMCHIBPER S 25525, @WK E LTI
BEDLDONRE N, Tibb, Wolt ABRKERMAHERINDS NI EOREH NS D,
FOREDOEKEBRBC K E R EILE 52 2 B8 15 £MfThbhichcbELbR 3,
Ry B 2w 77 MNEZKTHIE, 5FELL Dz LHBAEN L, BEHBEAE ., 7
F 7 JITEB~1I6E LT - T34, PHEBICE W TRIEREHME DL 75 T B,
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32 F—HEE~OFHEEHILR
Table 32. Intervals of redeposition at same deposit area
i HER [EH FHREHMERS HIFREE (FXE)
E &£ BE R 2 5 9 5x1 9x1
o J 2 X 3x2 8x1
¥ vy = F AR 3 3 8 X X
. S 2 5 5 10 10 15 15 15 16 16 20 | 5x5 6x1 10x4
v #2277 2] 3 5 5 5 6 10 10 20 15x3 16x2 203
2 3 3 5 8
7,;"“;77”” 3 3 3 3 3 5 5 5 5 3x7 5x7 8xl
4 3 5 5
B | 2 11 5x1 7x3 9x1
77 2 3 5 7 7 7 9 16 11x2 16x1
£33 R—EAE¥EELO B EER
Table 33. Distance between same age’s deposits
b A b3 [BF H ! 5] A (km) #E (km)| HiK (km)
1|09
¥ & B OR | 2|34 04~34 | 1.8 (0.7)
3 |25 04 06 07 06 11
1|12
vrrEFAR | 2 | 23 02 0.2~23 | 16 (0.8)
3 |23
1 |15 02 14
2 109 03 16
3 103 035 23 02
5 4 103 04 05 09 01 01 01 025 02 045
Xy A7
_ 1~34 | 09 (0.
7 7 2 | 5|02 07 02 02501 04 04 01~34 | 09 (02)
6 (01 03 03 03 09 14 02 11
7 | 34
8 | 015 03 01
1|01 18
2|01 01 01 01 01 04 10
A2 1 3102 01 01 01 01 02 03 10 01~16 | 0.4 (0.2)
G FA
4 102 02 03 04
5
1|19 04
2 |05 08 06
7 5 s N | 3 |03 17 02~21 | 07 (05)
4
5 102 10 02 21

() PR BB EERE © T (F7%-18)
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4) RA—ERZERERBOHRMBER

F-B R —FERC PR S ZRERMOMBERY =~ L. BEER - v v v 254
RTHEREREIRS, MBRPFHE L ORETAFN 18km, 16km &7, T2, —F,
Ry H 2> 7F 7 MTIX0S5km UTOLDNRELFEH09km, Xy H 27735 7 IIEXZKET
1204km UITFDdD3% {FEH04km, 75 7 JII T2 07~19km £iF5H DT 3 3 EH S
ERTO07km Lig s Twb, ZhbORBERL, ZTOEROBERCHEREFERCEML L
PoeKHEBYRTL0LE LD, BHRROBE BH) - EBROBITHWE/LRZTIOE
Zxbhn, #iF-18 (IV-1) W EZKERME A KREERL R L oS, - OEKERBHEEMR
B L AR R A e OBIRARIE L e 5, HAEERTIRATE220.7 km,
BRENI8km TH Y, ZTOHIZL26 7D, vv 4 2FARTAFBCFORNL2, R,
H2v 7T 7T 14AS, Ry H 207 F3 2 NEXERETILL2, 75 /7)1 114 e 5T
BY, SR E L TRIUTZF 12~1/4 Lis 5 Tnb, ThbOL, F—ERERERRD
HBR 2 1~3 7O EKRHERE ROBL T TECEPRATWAIETHD, HIREME LT
RICHED, WROREMAEBENTRbATWALDLEERNIRS, Thbb, HAEMK
DEABENCE L RN 2~3km ThH-Th, LOBHEHOP, BE - HHEDOIY
PRUH, LOWHCIBIT D —EDOHEBEL, & 21X 200~800m &\ v LE#OR T
bhThw33D0EELZ LR,
3. TREBEHEEOEFIL

DED X5, MBI KT 2 2ABBERICE, ERKS & ORI LbAAR—T
BAREWTYH, SRGHEE? 2RZDH5hi, TABEBBREOEELD, LEBEHEL LT
TEBEIXIEA THAET 5 TAER ), B L ABBIRKIEK A L~ & %835 TH#ER ], F
—HIBZ ST EAEDERILBE TS (—AE), SLEIABBATELTbh S 158
HE| OARBEE DL, ThbOLEBEBHBOMERI, KK - FHBOBMKTH S
BRZEIZLD0LEEbh%, LOBBIEKEERTIAOBEC I 230THH, BESERLE
REOBBBAROHTT, ERHEBEBOLEL - FEEL, TiobbERKEEBOLK - 14K -
HREGCOIEEEL LTS, COBIBIRBTBECCEEIRTWELEL bR,

X-16 EBEHRBDO EF L &R L, BEEILDEF 1% K-16-1 1 2 28\ o s, EFEHE
BRIBBEORE LB HCHREIND 2 b, EEEOLIE LT\ THEME]
(R-16-2) DF R, WEHBOWRE L —FKL, REIHCBERCHIZLOLEETSZ &pn
TE 5, TABBOTRLIALWERTIE, ZOEBHBCEIIA L A—MmEr 28 Tu
BB, TABBOTLbhTWHBKTE, HEHRORBECE,ADDLELONS, A—
EREFEBT b bA—IENTCOREERES, LAEBBICL, THA - BIL, K-16-30
SICHR L BB T IR CLED A —REEE ST 2 X h, LA EERERLA
BXTRALBEIL TR DTHD 0D, B LK - THOY - /AT ECHbbh 2R
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4 1 B
Widgeh Width Curve
Fig.16-1.
Distance BE %
EHE 2% F-E ]
Volpme Deposition Mass Curve
Distance [2:] B
3 EAFH o & b
Volume Wayg of Mass Curve .
P
Flg- 16~3. 7 \\ ———
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_BIgH ?s<ﬁ
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Fig-16~4, B —=> c = 3 — , —_— —; >
Fig. 16=5.
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Fig. 16. Model of bed load movement.

7%, EAMLEFLELTELZBRD, KT BHEI> KD LHLLBBEHOHER,
‘WO L TN HBEVES, R-16-30— 70BEXLA—DOLDEELIHR, &
CTRHEREBELIAOLE Tiibb THADOTE] Ly, FiEY FHEMCRLEE XN-16-4
DXoih, MBMARIITC L - TEHREIR TR, ZOBEBERCRT 2 LHOTEHIL
Fob i A B EREBEBARAL B, BE) BB LA P BB L2 FiaRoRo
WHBEL, KO BEOBENICIX, AFOBE () »PANCIHEEL, HEELL»HITIR
BE) () L, C FL o TLRAKRAZEOBE) - 1 Thbhd LW 5 BEIHETH S,
Zhi, WEAE - WIAETThbATWARAEREHORHCTH LTS, BEK - WK
DREWIEAL - BKIELLLOREREOH - BT, ThbbiR klzLthZhE () A
(=) L THEbT & K-16-5 L7ed, KRHBHRCEWTL, R—FEROBEECKSWT, #
B (8 »ECHEBEL, —EXKEBE &8 L, —EXMEE T EVITERD
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+TEBBHENELLR D,

NE® 3, TAMYERCBEL, LERTEAREMCEL, 3SKHHAI 62D~
7RBbhbEnS, —DORERSDZEFBRNTVS, ZhEIEOLFBEHRFTE
T, BREBLERPHEAIC L > T—RHHURARL 2OBREBEDO S W 2 L1 X 2 HEF
ROBbhEEL OIS, ThbbLERERBO—RMFREBE () XEABEBHOEA
ML E2bh, H-1602F L AR LEREBEFA—DLIOTHD, ZOXHHL, RHE
HEERCEN TR BEABERPRRL Ry #2752 | EREB R abh, RA—ERE
PR IR R BE e 0 R R R I BI R BEE OV 2 5 TH 0, F—FERPZELICHE L T
W END, FTABEBNAIALOREICISWTIE, 200~300m BE BEH) L, SHITTFR
200~300m BEIL CTHETL LV - EBY IO LA HRIh, —o0EAXWBEIHEL
LCEST .

COREROMIT, HEHMBOC - 27030 OonE L E o, TTHRANET L0 [HiE
By, BT Ef~EETH L0 TBER), ©~70R—030% [—#FH)] L1, £hth
AR OE(LE LTHRL & (K-17), R-17-1 DL FRIFRD L B0 T, HEFERI LD
ERBEEROME & HBHBROL LA —RZ 2 b DTH D, K-17-2 ORiEEL,
5LWERAKBECTMCHEAL, HEHMEDO ¢~ 7 BEROFHL L RO R TR~
B30T, BEER - v+ 2F MR- Ry 2751777 ]JI[E3EALEDHERK
EENTHEALRELDTH S, EFMEBETRITYARTHRABEL TP A, BEREO I

B R EN AR I TTER L 7o B, BRI OO IIER A HEE L CHERERO T
bRAEET, BEHROC - 705E@RL TV BB TH- THREWCIIZEHTH Y, H
BHBROWREDHET bbb —EHHINTIREDOREIDORPNEEL B I ENTE S,
BB, Ry » 27352 JIEZRCHZSR, TRICEHEWER, ERCHL LCERBRHB
L, $EHBOC — 7R ERA~BBTA2 47T, K-17-3 1R L, K-17-4 0—#H3,
Xy A 27T NEZRPRS, X »2v 77 2 JIRTICALRICE DT, FA—FRO
EFREERARERCh > THEL, #BREROBRNIRL, MOoERCOWTHRRICH
BT2847Th5b, ERZO—FEHMDS D, 1EIOERL PALRLVWEEITIL, Thi
1E#E L, R d 2o 77 7 )bz o 1 AR5, '
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Summary

Lately in Japan, damages by bed load movement have been occured very often
and may increase more and more as development will progress into areas of interior
among mountains and upper reaches of drainage basins. Forecast of the damages is
severely needed as it of flood damages, earthquakes and other natural disasters.

Studies of bed load movement are necessary for protection of objects such as lives,
equipments, establishments and others from damadges caused by bed load movement
and must be done not in long time scale as geological age but in short time scale as
a century or a half century.

The author studied about the method of tree rings for determining ages of the
past bed load movement and the processes in the torrential rivers which had repete-
tions of movements during the past 50 or 100 years and migth have some regularities
in the repetetions.

1) Terrace deposits which had 1 to 10 meters’ height from river bed and 1 to
4 surface floors, were observed in the torrential rivers’ courses. It was considered
that numbers of surfaces indicated numbers of times of movement occurrences at the
deposit’s area and might be relative time information of the processes of bed load
movement and erosional process of the river in the past.

2) On the terrace deposits, natural even-forests were formed with birches (Betula
Ermani), alders (Alnus Maximowiczii, Alnus hirsuta), willows (Salix sachalinensis), poplars
(Populus Mazximowiczii), mountain ashes (Sorbus commixta), firs (Abies sachalinensis),
pines (Pinus pumila) and others. When the deposits had 2 to 4 floors, each surface
had a formation of even-aged forest and the surface was higher, the age of forest was
older. In accord with visual inspection, height of trees war drawn a distinction from
the lower aurface and higher surface.

3) On the landslides’ surfaces which had been exposed by landslide movement
natural even-aged forests were investigated.

4) Natural even-aged forest appears after natural exposure of land surface such
as flood, mudflow, avalanche of detritus, landslide and etc. or artificial work as road
cutting, forest cutting, grazing and others.

5) On the excavated soils by road cutting in 1961, even-aged forest of 6 years was
investigated in 1968. On the deposit in the river course which had been formed by
bed load movement in 1962, even-aged forest of 5 years was observed in 1968. It was
considered that invasion of trees might be done soon after exposure of land surface.

6) It was reasoned that tree rings were valuable as indicators of the past bed

- load movements and numbers of tree rings suggested the past ages of movements. Tree
rings of even-aged forest were in short time scale of 50 or 100 years and may be
applied as the better method for determining ages and progress of the past movements
more than the radioactive method or pollen analysis.

7) Ages of the past bed load movements in the torrential rivers were determined
by the tree rings method.

8) Deposition was more affected by river width than longitudial gradient. Deposits
were formed at wide area of river width which was combined with upper narrow area
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and lower narrow area. In wide area deposition and transportation were acted, and in
narrow area only transportation was acted. The author illustrated a river width curve
as variation of river width. Deposits were formed in the peaks of river width curve
and numbers of deposits in constant distance were reflected by numbers of the peaks
of the curve.

9) Relations between ages of deposits and relative distance were analyzed and
illustrated as the processes of bed load movements in the torrential rivers. Frequency
of movement is one of indicators to analyze the progress of movement. It was different
from individuality of the river which was caused by the past geological movement, in
torrential rivers once 6 years and in the others once 50 years.

10) Distance between the same age’s deposits was about twice to four times to
distance between the all age’s deposits. It was assumed that bed load movement might
be acted mutually at intervals of about 200 to 800 meters.

11) The author analyzed variations of the deposition mass curve, on the assump-
tion that deposition mass curve was similar to river width curve as shown in Fig. 16.
Four types of movement were modeled as variation of wave of the curve, mutual type,
progressive type, regressive type and identical type, the first was estimated as a funda-
mental type of movement as shown in Fig. 17.

12) Foreknowledge of damages due to bed load movement and occurrence of move-
ment may be possible by analyzing processes of movement in the erosional development
of the past. Fundamental planning, designing and execution of sabo works and other
erosion control works may be presented after it.

13) Investigation of rivers for planning of sabo works or others should be paied
attention to individualities of rivers, especially individualities of areas in river course
to bed load movement. An objective river must be divided into two types of area,
deposition area and transportation area as shown in Fig. 19. After the division, process
of bed load movement to protective objects which in the near future may be dangerous,
must be investigated by the tree rings method. Distance between protective object and
dangerous bed load may be an indicator for determining the rate of danger.
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Photo 1. Explosion-crater of Tokachi-dake Volcano, Anseikako,
the source of Nukkakushi-furano River.
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Photo 2. The source of Furano River.
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Photo 3. Deposit of bed load, Nukkakushi-furano River.
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Photo. 4. Bed load.



Plate III.

Terrace deposit.
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Photo 6.



Plate IV. oow
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Photo 7. Invasion of trees on the new deposit.
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Photo 8. Invation of trees on the deposit.




o Plate V
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Photo 9. Natural even-aged forest, 8 ages of Nagabayanagi,
on the deposit.

BEE—10 @3l No. 2 @RI (¥ v~-~v /%, 7737 - F544)
Photo 10. Even-aged forest of 5 years of Keyamahannoki
and Nagabayanagi.
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Photo 11.

Natural even-aged forest on the deposit.
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Photo 12. Repetetion of deposition.
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rom Plate VII.
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Photo 13. The deposit was formed 12 years ago, redeposited
3 years ago and scoured last year.
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Photo 14. Two storied forest of ages, formed with redeposition.



