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Table 1. A field note of the investigation (1977)
Jurisdiction Investigator i Date
. Name of road | Length | m | Total length! m
Outline |—— - : -
of Watershed | Length of channel
road - e
Compartment | ‘ Area | | Density of road net |
| Situation ‘ ‘ No. | | Fiscal year
Failure | )
’ Topography | Transversal Convex Concave
Longitude | (® J)® /® 5@ !Complex ® ® ® @
Outline Soil Material } Soft  Suff ‘ Dry Wet_|_ "Coarse Fine
of Spring Situation i Upper shoulder On the slope
slope Slope Cutting Banking Spoiling ‘ Direction } Length Gradient
Erosion
Base
Shoulder
Side ditch i Debris
Retaining wall
Fouda-
tion Stepping
work
Channel work
Yes : Species : Species Rermaining
Veg:t;a:li(on Trees | Height : Grasses
No: Year %
Fertilizing :
Vegeta-
tion Falling
on | Species : Species Vegetational
slope : cover
Invasion Trees | Height Grasses
‘ Year %
Prediction of Natural
recovery Artificial :
Sketch Photo No.
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RAECKY s MERRIZ, FCEEOMBRN, ERTHTRE, EEOMAME
EEL, R-1OBEERLERL, BRBEAFRER -, BT OV TRALT - YT
EoEE, BEEOIECOVCTIERAEOK - @ - ERRE, AP L LT - Bt
i EROWTHRSZ L& L, ¥, B BRAREC OV, BEEOHEYE - BK
R - LR - B R, EREE
DEBECOVTIRHE - BE - BEORA -
RERW I ER AN,

FREFEBORITRIER L HER D
W, RAMEOR: SRR L LB/,
TOWEERR, HREETRLIBARFRE
frd B, BHEmEeATAHEOKE LT
WHHRBERTEBE L., ERAERLH»
TiY, SEO#E TER LI, KERAD
L RBHFAERCI T, KAAE S
WMr AN, BENEEY Y ORAZETHLD

L, EAQEE?*U?E Lf\:o ﬁél@ﬁléh A MUANYKE
B L 3

W BEER D> Tit, BAREOBRERE S ariona

¥, PROVBEOERE UTAER Th D gorv

-1 #MEaeBR
PFig. 1. Locality of investigated forest roads.

bbtzédElLl,
AEBHL, TRl 2%

™2 FEREE

Table 2. General description of investigated forest road
Length Width Fistal year Situation in Geology
Forest road £ ] of wotking | . the basin ‘ o
(m) () HIER iz B ) b=
5,700 3.6 . ’56, '58, 69 mid-slope Neogene tertiary
Ponsubetsu .
o . Subetsu formation
4.0 72, 74 channel (shale, mudstone)\
3,689 36 38, ’43, ’69 mid-slope | Palaegene tertiary
Manji Poronai formation
70 channel . ’(shale)
7,160 49 ’69, '70, 71 | channel ' Neogene tertiary
Kuobetsu Kawabata formation
{sand stone) '
5,500 490 ’53, ’59 /68 | channel - Neogene tertiary
Onikishibe .
. Kawabata formation
7,177 40 ’68, 69, 70 channel - | Gabbros
Fuchimi-no-sawa "3
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THEZRBREATLERERMCAE LTV 5, THRLLERRRBEBEHOA v AR
BETFHE, EPMERBEBERO 7 AVl L A =% ¥ HiEx, TORBBERTLDL
HAKBEEND 7 7 I ORKEOFH S BB OV TRBAEL TR (®-1, £-2).

IL  HilEEORE
1. My ZARYHR
W & EE
FHEE, BRBE 11,027 m (B 49 £5E) T BRIEZFASBNEDERVvAY
e o T E LT 5, Eil 275 B#0 AT & b —8EE L & Crlc ik L, HEFmX
& b AWETERES 66km) KA D, AR EoAKERACEY, ANL » (W40
FRL, B4 FRT, BAK, 7 -
A L) OERPEEFNTHYASY ~~_"
e EoTwns (8-2), AlF & '
DALY 3,147 m RIB R 445 B T A
AZRIHSERTH S, # Akt _ »' ~m.an%M
ERBoLRMEED, HEOR - H
BOR - BEEOR L EHE D, U5
EEXS~THIE (B X8 KEDO—
) oA M@ AEBEERED,
#56km it A X VREXED, 12
HE T 13 ¥R LRSI L E D J )
15 BB E TEL TV B, ) ANy —
CORYASYING, KRKEE Y -/
# 14km, WRIREREK 18km? T, BEH
465m fHE L D EERL, EE120m
DAW K ARV CRBEICA NS
BPHRE V2 0FIThs, ARKE, SREOEEEILNEYHA, FRSIEELTE
LEEREECT, WEORMEL Y LREHRE VASEE BE) »bisoTw5Y,
FHEOPREREL, REFSBCh - TERORMAIR L, &L CiihofBEE T
&;afﬁﬁbﬁﬁmmﬁﬁﬁmgﬁﬁﬁxfbb,ﬁ%i@%ﬁxfzaomz$gm,%
F131~49 4 (FF31: 460 m, #3838 2,000m, ME44: 3,147 m, AE48: 4,240m, HE49: 1,180 m)
CHER, SEOBENRILL O 5 LEEDOH I 31~44 0K 57km (B3 47km, &
B 1.0km) & Lz (E-3), '

Orrtrmarmar——)
BmEXH

B—2 #vA~<vyiH
Fig. 2. Ponsubetsu Forest Road.
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JRET (1974)
LT (1976)

No7  No.l4
1 No.8 I

| '
N3l \org| Noi2 i INo.6 1
No. No.15! No.
19 l. : No.4 No.3  Noi
1 |
:l [ l T s
1 1 1 . )
Hy A

1
f No.7 !
# | |
& S L sy e nsis]
0 Skm
‘68 56 ‘58 72
L=3147 . L=460 L=2000 L=4240 m

B3 4y A~y i
Fig. 3. Situation of investigated slopes in Ponsubetsu.
(2) @A LEHE

AW oA L2 ERE, BUE - SR L <, & W E RS o YIRS R
By, EMoEE—Riiic s b d MAREY & o Cu5D03ME N THSB, F LT, &
75 O @A A B L, B a % L, BT EHE L w585, fiko H
& A BER BB T, BER 20~40 m & OFE AR EHE L, FHEB I R e
HEP B H R BB - T B, BEEEOIKD B\ ILER S DILENTHE ChIIER DR 4
HRERBHILELTELIN, X ARl Lch il Th oo, BEABEORMEY &,
HEHAMFSRERE LT3,

AV ER S S I AL ET R TE - T ADTHAA, WHEGD 13 FTESIZEHEL
fedimbin,Tws (BE-T), Thb DR
W ~DORAER ATED T RETH D, g
MWEX LB TH - e b BARIEH WA
i, ~WMEABEHIRALTVWSHLALR
Fo. MR A A O E LS BER LT
{AHLDTHH, BEAOHAERA DRI
FHOLERNEZ mTIREE b /g5,

AR R & UIcikiTing, Y- -0 =M
THH, KEHTH LD YRk R i
Shic, &CHBRBOBEEESL, A e e e
ERRRTRARCTH - C, HERARTR Photo 1. The longer slope produced
Chote. LinL-HICZRERDHSH, much debris.
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Table 3. Slope surface and vegetation of Ponsubetsu Forest Road

Plot No.

9

10

11

15

|

16

Y

Slope

Passage years

BT HERER
Length (m) HHEE
Gradient N OB
Direction A
Vegetational cover (%)

WX

Remaining (%) B#HER

8

15
28
E

70

8

13
20
w

10
90

9

|

8

12
28
E

70
40

8

15
30
E

50
50

10
45

Trees

Quadrate (mXm) HHK

3X3

3X3

12x15

15X 15

\ 3x10

Species

H* N

H|N

Saliz sachalinensis
FH AT FE
Salix hultenii var.
angustifolia
=S )Ry avFE
Alnus hirsuta
ry=<,~vI%
Acer mono var.
glabrum =v A 2+

Weigela hortensis
Bayy#

05| 5
0.8

15| 2

25| 1

03| 3

03] 2

4.5

05 7
1
1.2

17) 1

071 3

10| 4

Grasses

Petasites japonicus var.
giganteus #+ A4 7%
Artemisia montana

=y axF
Eupatorium chinense
var. sachalinense

aySeafy
Miscanthus sinensis

A A *

Eguisetum arvense
A F
Picris japonica
ag Yy F
Oenothera lamarckiana
A=Y aqf sy
Senecio palmatus
AA vy
Polygonum sachalinense
AAAFEY
Aralia cordata
AFoF o ¥
Trifolium repens
vRY AT

+

Notes :

* H: Height (m)
** Cover degree

N: Number of trees
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BRATHRCHBETORT IR TV AEECH - T, HETRBMALIC Y+ ¥EREBAL
TWAEANRDbh, —F, B BB CTRAA 12 VY - A+ 73BT, KETIR
ry=ov 2REB8ETH- 1.

METKOWTARS L, YREECR O TREREMLT T, BLEA~OBEAMEE D FL
HAHEDBARL X T, KERBTILLTET W,

AREL ~ + HIF-3) AT, HERACOWTREN L BHbhERYEY, EERRKE
HERADEBICOWTRARL DY F-3 1R LI,
2. FEHE

1) BREE

AMEIL, BRRABEENERREER O 80~85 MBIHERIh T35, EE 125
MERRTX VEHE 24 5RCA D, EXIVEFSE—ERRBE L=397km) A D FF
KES, COFFEMHI PERTEY
0.7km R TCHFHEREC D, &
o DEBRIBEFIINEZRA N -
Tk, FERERBRAIELZ~Y /
R GEBE 7km, HKREH 16.2km?, . 82 ¢ -
THIAR 1/10) #1 I b 5 ER3,689 m "W Yy _ ' }///
DHLDTHD (K-4), |

EREBL, 2BRBOIBL L&D
EAFEHHE <, THE X vBR134E
BT (890 m) & 184 T (1,460 m), B
M44E T (719 m) L45FE KT 620 N L
m) LT oTWB, HERBLLTD B—a 7K H
Bk T - BT 7 213, WA 5L, 4L, 50 Fig. 4. Manji Forest Road.
FRKEHFBLEL LCThbhTb, FAEAI VM 2kn ED~Y / REAFITEIL
RETHRBMBEL, AX4H14 v /R -EXRE/  RedbFhZhaEIaBTShTw5b,

BRADOHMER, BLAENEFEZRBABCE LTk 099, BEOHFAMITED 2/3 18
NHATH Y, LHBCH > TIEARMES A LTS, H-53RBEOEBEL — + = v
Thd, BEIVH24km FTRERY /REERLLED, LA ThAfELS W, 25
B Y/ REESEEVERFEE ->TW5,

Q HEELHEE

B - RERREAZE, AAMEIELEEOHE VLD TELDTEELT
5, LROBEEHAE TIIRLPALET, FEd S\, M50 O & @ IZHABOK X\
THB, OiXE10m, &2 50m OXBE L HAHEBTH DM, @ 13 E HBOKMT,

X
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@ AR T
#ET (1975)
No.4
No.6 [No. 3
INOIU No. 8 No.1
@unmnme  FETN o |
B | BT (1968) !
TE J| 7
£ 3 @
——————— H-——3F
" ):i
S A
|
JA I
No.13 BEL I Nett | No.7 |No.2
| | No.5
0 1 2 3 Km ,
L—'38 \’ 43 69 "70—9]
L=890 L=1460 L=719 L=620 m

B—5 s
Fig. 5. Situation of investigated slopes in Manii.
Bk kD HERHE LIciTH %,

— B, BT OWTERDE, RETHDHZ 05
FARPBAETICE LTER D, 2z Y iiEREo &
Bt & 7o T B, AREE, WK E LTaifER L
HRETEh, —FKELL@FFRTED, WKIE LT
OERER RN R LT B L H 5,

BRI DL THRD &, TSR TR LEE
SAHAFREA 8m KO EL WSO T, HARIBEHETHH E
ATy HD L EDD, KREIEEL TV 5,
— 1 B IH AR B b W i A B, BT B -
TEHAHEEZELC 156~20m), BUERAM LD S Lbh
D, ¥l izt H Y, EE - BIEOME

3 ]
HEBEC BRI b A bR, BAERLRORRKE 0 e

CHhoTlE, TTHELFCI o THEKZHAZELCWAHIX  Photo 2. Spoiled [debris blocking

the channel course.

(EH-2) bA b,

LichisC, HAERARTHRBILBENRBIFCTH D, LRMICH > TLEHETE - R
Wz AL NDLDOAT, MLTARTHA, Lirl, HILTHEE LTTbh T
ATORBIIRIFT, Yo 7VvEOBARC L > TERNEBE IR T WA EMb, HEER
o> THMEFEACHRET S Z LR E Bbhie,

3. UFNRUKE
1) EHEE

AMEL, BT AR AE L, B RSN K 0 119~127 BRBFIC &

bR Tuwa, EiE 274 SH)ImbX X D ITE 4 3km £ &, AKERSCETS (K-6),
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WL, SRINEX 7 AR (RREE 20 km?, FHEER 8km, FHARL 1/20) B L, IE
& 7,160 m (PR 52 SFBLAE) OMGE T, BARIIIEI 44~46 4= (BE 44: 2,960 m, F5 45: 2,000 m,
FH46: 2200m) THD,

WROMWE L, BEEBAHE=ROIGBCEL, BMKERELDELNDRD, £
BOTHEBECIFEEROMREEDIFHLTWAD, BEIILEA/E T, BEEHOFML, &
HED 1km KERBELEST B 22, thi b ERRBRAMTEER->Tw5, EEOFPEMSA
 R-TeR Lk,

B—6 7 4 < v ¥ &
Fig. 6. Kuobetsu Forest Road.

No4 No.8 No.5No,.\?
0.7
v
No.2 | R
}:{ ()
il
) rx sl w o
T 7oH Ny R
Noi Neo.3
[¢] 7
‘69 ‘70 N
L =2960 L=2000 L=2200 m

B—7 74+<vREATHA

Fig. 7. Situation of investigated slopes in*Kuobetsu.
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»—4
T‘bk 4.

7 A~ Bl O BERE & MERK
Slope surface and vegetation of Kuobetsu Forest Road

Plot No.

1

2

3

4

Slope

Passage years

EIREATER
Length (m)
Gradient
Direction

FER
H B
;)

Vegetational cover (%)

oW R

Remaining (%) R#ER

o

8 Z88

-]

8 285

Trees

Quadrate (nXm) FHEK

4x6

2X25

4X6

Species

H ‘;N

Lespedeza bicolor
EV e g O o

Salix sachalinensis
FHAY FE

Salix hultenii var.

angustifolia v /7y a% > %

Alnus hirsuta
yx=ov/E

Betula maximowicziana
GEALHhvA

Salix integra
422y T s

Maackia amurensis
ARV

Aralia elata
r 7/ F

Quercus mongolica var.
grosseserrata I X+ 7

1.7

0.8 6

12| 12

1.8~
30| ©

12| 10

15 4

55

0.4

0.5~

25

0.5~

25

0.4

1.0 1

0.5~
25| 17

Grasses

Trifolium repens
YRY A SN

Artemisia montana
R X

Eguisetum arvense <X+

Petasites japonicus var.
giganteus A+ 7%

Eupatorium chinense var.
sachalinense =2 v v a )

Senecio. palmatus
AAATLY Y

Erigeron annuus © A2 % v
ERAVA

Polygonum- sachalinense - -
x4 E2FY

Aralia cordata #*~+ 9 ¥

Oenothera lamarckiana
AIr=vafry

Picris japonica

W
3

oA+ o+ 4 om e

[

+ ++ + 4+

+ + + 4+

Note :

* H: Height {(m)
** Cover degree

N: Number of trees
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2 EmiM4E

ABBOEEIEBHRE L TCWSR, BILESEYEER LTV AR 4 EETEEI
AP THERFE VLS, HHERRS~I0m DL DAL, ¥R B LUTHAS ., BHE
BORAREFETHEVRALINTELY, EEIRELTV5,

YREE~NOBRAMERE LD L, MBRCIDLN, =/ Yo FRYrFHLHE-T
HLHBORHOBRENTH - (4. ERERFCX 7Y~V / *OBALBYD, &
FBE LT, EETHONNBEBHRIBARCAF 7F, =VaxX, A4 V)N
BALTWHDOREENTH S,

—%, BLEECOWTARS L, METETHORIR X b, RECKEE L THRHR
LFEERBLTEY, BRBECE(LO2H500Abht, ChbORARERI, sy
=AY R EDOKREREIDIR, =VaEF, FA TR, FA vV O FOEAERS
WE5THB, ‘

FlAREPCE, BEATABI IR TV AYRER 55, ERCEVCTUIHEETY
GUERLBIHELCHE—7, BYIAT » 7R v+ ¥EARALTH Y, BYTOEDH
%5 HEMLELRT,

MAERAOE I EZ 51D, BHHCEAL TR RAOE x ifeh, 5E4E (=¥~
~F) TholeZ &hb, HBREIFEBOBRRBRALILZ L LS,

4. FoFIREil
1) BwEE

A =% Y RGEE, BLEERNFRMNCKLE L, EEREMURERX 69~T73 RN IF

BRI TD, EE2B4F5RTR L D EERR—BBcA DY, BRI VERNRED,

B8 A4=%v~<HKH
Fig. 8. = Onikishibe Forest Road.
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BRPBX X h AHKE LS (R-8), AHhEoEZ+ =%z, BRI ERRHD, EE
FAIXDFHMSkm S h2EXRIETHS, £ LTHEAILL (378.6 m), —E BRI (3442 m)
KT Eh, WEEREZ83km? L&, XHMERA 6km, BEBER B km T, FHAR
#11/20 DI TH B, HEEZ, FEERIDRBOBKERSE LDENS L, THEO—BIX
BRRBERFH LTS,

BEER Y, WBM28~434T, BMS2EHAESSkm THS (H28: 24km, BE34:
12km, BE43: 19km), ¥LBEHEOHLEABL, *=FviloERAEEL D, k¥
DERMAEL LTS, WE, ERBROBELESY H-9wrR L.

No.1 MET (3229 —1) 7+ vl @&
#a wAE

- e - - . - -t - ——

*=d N €4
No.2 No.3 pmmgt (30 mxsm)
5 4 3 2 1 0
A ‘68 x ‘59 *53
I L=1900m T L=1200m L=2400m

Bl—9 H=%v<KERAEMSK
Fig. 9. Situation of investigated slopes in Onikishibe.
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VYA ~AFRRhEDKE, =vVaed FF7F, AFFHEOERENEL, MMBRBREIABETH
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;5 F=Fv SKEOEMRE L HAERK
Table 5. Slope surface and vegetation of Onikishibe Forest Road

\ Plot No. . 1

Passage years ELEERER 9
Length (m) s m B .15
Gradient ia] .3

Direction B " A )
Vegetational cover (%) # W % 50
Remaining (%) B %K %

Quadrate (mXm) # # K 1x2 5x30

Slope

w
=
| 88 ao|w

Species H N H N

Quercus mongolica var. grosseserrata
T K F 0.3 12
I A>T -
Lespedeza bicolor =7 v <, 0.4
Salix sachalinensis + # %+ ¥ 1.0

Salix hultenii var. angustifolia 1.0
Trees =Y/ Ay avrF ’

Alnus hirsuta ¥ =~v /% 1.0
Saliz integra 1 229 ¥ F¥ 1.0
Aralia elata % 5 /7 % 0.3
Maackia amurensis 4 22 ) ¥ rF 0.6 1

Ulmus davidiana var. japonica 04 1
S~ =V "

= NN e O

Sasa senanensis 7 <A ¥ +

Petasites japonicus var. giganteus
*A 7T F

Artemisia montana =~V 3 ¥
Equisetum arvense * % I
Picris japonica =29 /Y F

Senecio palmatus * A ~v=v vy
Trifolium repens <~ v Y 274
Isodon inflexus Y <~y %
Patrinia villosa # t=a=v

Grasses

4+t e ow
+ o+ o=+

+ o+ o+ +

Erigeron annuus & AV A v

ATB7FIOREES, ERS5km OKETHS (HM-10),
7F 1 ORI, BEKBAREERX 84~87 KH B L, K)IKBEEMNH6kn, BRERH
13km, HEEE 12.7km? CHR /12 0R BDETMIITHD, HEHAIL 693m) L4 NIl
(746 m) wh Z ¥h, KEERH 700m T, BR)IICITERN 140m THRALTW5,
AHEIL, BEL3kmMECRBWT, 75 iHORKECHELTVD, 7F 1 0OR
WoE, BRI43~45 B S N7-MER 5516 m (FF43: 1.5km, B 44: 2km, B8 45: 2km)
DLDT, 7F I HADORKEIBHBECERINCLDOTHS (1,661 m),
BENFERIOEERHCEBL, I 7/~24 BB LTS, £LT7F3
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El—10
Fig. 10. Fuchimi-no-sawa Forest Road.

ORBELZ, LFMX T h CEBERN
KELBAEEBELTHHLTBY, 75
I ORMEE, THEIMOKN 3 km XEIZARK
ROMERERBEE-TE Y, ZOXEIX
MEIRRV., AR AOEB L DREABD 18
km KL, KENR7 5 ORERZRED,

EHBEL 5> T B, —F, 753 EOR

OB, KESERME L L - TV A(F-11),

AHER X 5 FIBAHRERE IR 2T HRSB
&, TR 1,842ha (N: 535, L: 1,307), &K
235,732 m® (N: 76,045, L: 159,677) &g -
TEYH, 205 Ho 889 ha HiKFERERZHK
CEEINTWD, —F, 75 I HORED
VT B &, ER258ha (N: 151, L: 107),
L 48,050 m® (N: 28,288, L: 19,762) & /¢

7% 3

km
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MERXM -

: )\7954‘5/5{1"}3&

DR

7FiE/R
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B-11 77 : oRMEAETHS
Fig. 11. Situation of investigated_slopes
in Fuchimi-no-sawa.

2TED, Z05H250ha RABRKBREHKCBEE SR TS, ThbbEAKEDR R KK

DREBREKE L 5T B,
@ EEmEME

FMHERCOWTAS L, BOEWETUREL D, KELYBRBMEIZLL, HEE 20m
DLDOR—WARALNBDHLTHD, 7F I HADREBWTDH, ERETCBCHER 8~10m

DHEDOHRALNLBRETH 5,

DIMEEORK, FRECRBELCERBEHTL, H5cm OBMYAALE#EMD
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o TWwad, 7F IHADRICOVWTHIRIEFART, HEORPRPRELLERTS & KAKOR

ALE#BEILBIR TS, '
BEERRCOWTARBE, 757 i OROFN7F i ADRI D, HERAREERTH S,

7F IADORKER, BIEARBEBFEE, D BRBERKT), BEAKITRETHD,

TREERHEAER L L, Licdis TEA~NORAEERIBD THRV (F-6), 7+ 1 DOR

HEEEIC ST, RERRRERDRL, EEHTFTHRIVAA T3 E2ELTEERDOR AN

fiicbh, MEABRI DI BHRCH > TR v FEEYEE LERANTRbATWS,

£—6 77 :0RMKE No. 1

Table 6. Major items of the No. 1 plot in the Fuchimi-no-sawa

Plot No.

1

Slope

Passage years
Length (m)
Gradient
Direction

TR ER
M OE R
a [
7% .

Vegetational cover (%) % B =%

7
20
38
SE

5~10

Trees

Quadrate

ho® K

2mX2m

Species

Height (m)

Number

Cercidiphyllum japonicum » v 7

Acer mono var. glabrum =V 1 &%

Betula maximowicziana

v EL VA

0.1
0.1
0.1

7
1
5

Grasses

Quadrate

ho# K

20 mX30 m

Species

Cover degree

Petasites japonicus var. giganteus

FA+7 %

Artemisia montana =V =z ¥
Aralia cordata * A+ ~+ o F

Eupatorium chinense var. sachalinense
ayAeafry

+ o+ o+ -

BEDBEAINTVWARIERCSVTHRELEOBALREY RS L, 75 1 OREH-
T, TTCAOHEENER - BECREWTBLELTW5, HORKEVTL, FBERLE
M, BIEELRZ W eod, REFEABENEL LTV,

7 F I ORWIHIBBHBIE e, Bt - HEABEIEZTHHH, ThboBt kici
=yae¥, FATFRENR, ERORKTEREOEREYHR LTV,

L HhEiEEaR & i

BEo ki, BRBOREBRAELTR-LOTHBH, ZOhdrrbERBRC X 55
BEDOTFHR, BB O & BREHIC ST s MAEBTOHELESMEL LTSRS,
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LFohbofEcSnT, BERRICKT AHERAOERLOBEICOWTERSLZ & &
T3,

1. B &

S ORBIL BA K& LA LSRABRBIIOVWTARLLEE, ERRZ LT, Rk
M- B E LTRDO TR L, ZEMaEoERATiohb ALMBERE LTEb 2
B ETHD, BIBROLEEL E 5 NEHBME, BOREA Y —AHOKEITHKB
B & AR & OEBMBEI OB e b, Z OBV OHRT, 3 ORI I E E
BIcHhbn T B, ARG ELEBRHEHSTHA S,

MR TERI BB 2% <, FKC X DBMEOEMBIENIIME ed, FRHENE
WD, EEKDOILNERCMMAE M LT 25 e, KRR 2 Rtk o
FEETL, ERCHEEL WS, £ LTHRERE, ZhbAZE - M X b 4K Lo
WEHEARTL, FUREEKEIE5,

BIROT I OBFECH - TUE, BAET
Mo FE AR AN IE X, B R L T B A Y
HTL, BERELLD, FRKCHET S
BAwE, BEMESIHRE AT A DAL,
WKBRC LB AP R S h, KT AT
Ll d (FH-3), —7, HEOEVETIC
Bo TUL LBHLARITEREIN LD TH L0,
Z DS A B K BRI R R LS A

#0 T

L, il LT3 5 Ehd TARE R Libl BE—3 KK R %
(7 7 s A FRMHE)
Photo 3. Forest road in the channel.

B ThH B, OB, - EBHTS
Wl BE LR AT HEHB L, AHCEHET S,

BHE & WO RIS, RETHIIRE
S RBREBICERST 5. FEOKER - B
e R el SY Rl B W b Lk 1 (s s WY - S G
AL TH, REAEGYIRED - B
MEY bz, WIORKERC OB BT
e k¥ Br 525,

POBHER T IS WU, B 2 O - BRI
s S —WH TR e <, MR it T HERy

EET B, BEOBBCERA L BE L i)
WoMmpaEE Lo, #EET - KELE Photo 4. The forest road with channel

works of consolidation.
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ELTRBSILR TS, WERME LTRBESTA2LEGHA 5, HAKOAE S, BB
DREFVHELCSWCRECERT LRETL, FEDCHVIRKIC I\ CIRRE T & FRE
EOEBR LS THELLY, ¥BAECHRULETERE LOEAGLRC L 5T, BREW
BB EMEERT A EATMEEL LD, CORBNALERAL LT, FERELXHTH L0
T&5 (BE-4),

2. BBEBRE

HREORBEEF DA, T, EEALOLLT, BEKRE, BBEKSE BRERALINDS
2, ThOORFIKABCHETHHETHD, L BEOBE LBECIS VT, B
LIBEERRBBFIOBHRC X » TEETREH > TV 5D TH B, BKRICIIEE A HE
fEL, ZOMBERER=3AF B LT 5, BRWORADMT O, T, FHEILEE
AV TH -7, HBRECIBBEEBICbls CE4A~Sm OFHEABERIhBZ LT
%%, SLIHENLRHACHER I TEARMTER R L, BEBIZc b2 Rk
£, FiET S,

Liehin T, BAKBEOMERIZ, BEIC -7 cAEH L, HTREEATCR-THTL,
BH - BBYRALT, BELXXEIRS, AIFME»LHATHMER A LT, M8
TRIZHRREALTWSbIRER, COMERETERC L vEBEIRS L, BRI
BEELER L, BACDSHIKETT 5. ‘

BB LB 2RI, Bk - B X b, MBE~NEEATEOTHHN, EBRON
X8, MBeH LehChibkBR2RT 5 L BETH L2 Lk, L, B
- BEOMFCIIZ DL ) ABEROARE, ¥ BEMBC st 50HKOAEANEA L
2%, BEABKINBECHET IR TWREFE LT, FFERBICARDLZ ENTERAR, Zhi
FHEBLBKERRS DT, BETHIKERS BT SR TV,

¥, TRAAELE LCRIOhDMUED, EXHE - IREEOHELIIRE LTV
I T, BRCBT 2HELDOREMLBIERT L LTORBETHART T, KABEOR
BbHEATS, Bl BMEOKAE A, IWWESERT 5K @K - HEK) 0L=Z,
W BONBLEZETB IR E-T, LOYREMNVIMLBRE S,

. UmEm®

PREEE, WEERCRT 2K EUHBNBERTH S, BRANNELT 2 XEECEIF
53850, ILBHEOYRD TACLIE0THY, HRABEEOTN L FTh oS E
ThThd, YIRYIE, BEAE, BALAE BALBECEELTCHOOLID TRIEBEE
b, HBVidHEE, EREMC L > THERNMELE CHKET T, EREEYOMREL
B RERMBRECTL 5, Bedb B, BEEAREILIRD DR, HHEH
BOWEM Y FLHRTROAEOBER L L 75,

i, IWERH COVUMY TH o7, EREMORLIBHERL LD,  OERELHE
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3, BERCBOCEEE - BEc X ARRNELS, BFCRTAEM BRI ElIC
I oT, ERERAMEALLTEL (FE-5), oMkt Lictdidmi# L, EHE~RETH
CHERE L, BEERMEAET A Licic s (BHE-6), it oLihd, AEvEESE, M
ERAEARELIE, ZO+BENSVEFCIKREY RS, BREHAESED, 6
it BEHER OB FHERE L, BARICIAE L, BECHEL LB e LD (FET),

USRI E OB LA b, BRE S - LA S B A RRE U D BRI R E D
e, EENSONEEEIC X DRSS, BKE ko E L SR RETS (RS, T
D5 RBEE, EEMEChRTAE () BREASMEL B, T, BRRETLE
BEL T T ARIREY —F 1 Y1l 322 &b, i
MO AR - T RLAEORMBEE b s, Fi
BE RS SOMBEBRIERLZR T LD, H5\I3UHE

FR—5 BECAKLD (# 2 A~ BE-6 Lt (5 A

#iE No. 1) #ag No. 1)
Photo 5. Weathered rock fragments from Photo 6. The profile of the
the slope. cone deposit.

BEE—7 MrHEmeBE (KA BE8 EEOBE (717
i No. 8) #i D PR E)
Photo 7. Weathered soil deposits on the Photo 8. Failure of the slope.

road surface.
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— R 1 SIRTEAS DY E0E (b) BOZhHOERI X TLRMEET S, ¥,
RO BER CHNEERARLEL T2 EATERY, WEBFERLTL, BRY
CRARCEL I b2 BLVWERCH S,

EHLREERMEIFNEE THS, FRLTHRE LCELEEOHMERIZ, 10m U,
10~15m, I5mHEDO3 By ToND, WEHERAYEEORERRERT-HELL
T, ThHHAEROE - BRHEAERACEACLRBRLTWS X 5kBbhi, 10m%
BB T, BEIBEAEBALTWWL, BETFHROBSERMERL S Th
FRBBLLTNB (M-12), —F, SEEAELVIOR, EEEEREELTED, Mt
IAVET, MEBALBITFCHD, FLTELBBEMEYL-TATH, BAB~OY ¥
M~V sEREOBAKREKR X - T, BHEBBATEHCERSh, REMERE LTB
B, ThoY 8. ~v/ ¥, BECIOnBEICLRERYTRIbOTAD L
2, BERBEOLDIL, BEAKEOBERCOVCTRN EhDLERDAH I,
oWy \‘\\

\
1ot
i £

B—12 MAEE:BELD
Fig. 12. The longer slope produced much debris.
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LETHEBFIRE L 050 THH T, FRELD LV I APLINETHEEERELFAT
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DBBELE LTV AEMAE RHIhi, BEABEBELTE Y, BRE SRR TW584
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TVWARANRSBobh, Tihbb, MEY BUENHCKRELZAZRTAHELDARE
KL Wz E3hbicwre, zoBtAmRkrrEELEY, FLT, ZORKEHNH
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HABADERC OVWTHE LA, 2 TRER, BALTWAER - KEADOEE BARED
B, BHONM - RER - ELEBEOZRLBARROHELSC2WTRBE et 2,

BEDHRBABLELRNCYREERLORBENROLEI B EDBL L (B
H-O9~11), ¥cBRIBEHECIBEAEHETHRBI IR TV 510K, BRBABKEN R
BEviz bl (BHEH-12),

BADSEORBAECRTIX, HEBARKOMEE Ba\) ¥, BENTETRE
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BFEY YIRERE~0REREREA

(7 + 7 HORKE)
Photo 9. Invasion of grasses on the
cutting slope.

FEE10 SHEA LT~ 0RA

(7 <> E No. 3)
Photo 10. Invasion of plants on the
gentle slope.

FEE—11 JSREEREE~DRA
(A =% o ~HH)
Photo 11. Invasion of plants on the
short slope.

KWL LCERT B0, UREmCH - FE12 @ATETH (Bt) ~o[HREBA
s . (JiF#3E No. 2)

TR 107 HALOPER (HATERS b [ R Photo 12. Invasion of plants on the banking
HEOBEEHE) ThHbbhT ol L, MET slope with vegetation work.
MTHRCH - Tk, BAMEORERLARBMEDRARTCHALb T L& L, *1,
FIEIRVICERT e b TR B » TIRBE GBI Thobb L, KARARSLTIE, BAK
BB E AL L L L,

1. B#RADOKEEESR

FTerEA X S, MEOURER - BKE - BEMEE, ATHRERLE L
ZAHLDTH-T, TZIXRALTWHHEAZ, ARMLHEMCRALTWAISE S 3E D
PRV, WEEFRLLRAE LIERO S b, HERARIIC OV CHE Loy IRERSS 7 = »
b, BEEE2L 7 ey P22, BALTOWREARARKEERORENBICOWTASLZ LT
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3%, 4

YIREEA~OR AKREK O &I, 7‘71'/:'&'7‘"%‘—*; Ryavr#, ry=er~v/¥ =%
=~ Fl ENEARCE, TOMBRLRENLOLONETALhIBRETH -T2 T L
TZhbDRAMEIZ, BRI (R-13), BWAT » 7 (K-14), HETRHE (M-15), &K
R (M-16) 6 L OBEASR (K-17) IeETh o1, —H, YREEA~NORBAERE L, 4+

7T Y1 R & @ o
Table 7. Cover degree of the invaded

Name of Forest road Po.)
H 3 4 5 6 8 9 10 11 14 17
Salix sachalinensis + # "% > & + 4+ + + +
Salix hultenii var. angustifolia =V /3y 2 ¥ 7 %6 + + +
Salix integra A 22V v > ¥
Alnus hirsuta rx~=»~v /% +

Lespedeza bicolor =7/ ¥ = ~%

Betula maximowicziana v ¥4 Hh v~
Weigela hortensis % =9 V%
Cercidiphyllum japonicum »n v 3
Quercus mongolica var. grosseserrata I X7} 7
Aralia elata 2 5 7 % +
Rubus kinashii 7 n A4 5=

Petasites japonicus var. giganteus #** 7% + + 1 + + +

+ +
Artemisia montana =7/ a2 ¥ + + + +
Polygonum sachalinense # *A4 2 ¥ Y + + + +
- Eupatorium chinense var. sachalinense a 7 -3¢ 2 ¥ ¥ + + +
Senecio palmatus *F*»~v I/ 7Y
Miscamthus sinensis A A % + +
Picris japonica =29 /Y > +

Aralia cordata * A+ ~> 9 F

Oenothera lamarckiana *#+ =Y a4 7
Equisetum arvense A ¥ ¥ + +
Trifolium repens <~ v 274
Setaria viridis =/ = v 7+
Patrinia villosa * +a=v
Isoden inflexus v <~y 7
Aster glehnii =V =7 +
Anaphalis margaritacea ¥ <=~z
Epilobium cephalostigma A9 7 %%
Erigeron annuus e * 2%V

Cirsium kamischaticum =7 7% 3
Solidago altissima <A 2 AT 9 EFV
Polygonum thunbergii 7 vV -*

Sasa senanensis 7 <A ¥y

Note: 1) Po: Ponsubetsu 2) Ma: Manji 3) Ku: Kuobetsu 4) On: Onikishibe
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FE, =V F, AALFFY, AF¥F, aviea VI REXRENRLIOTHS (&-7),
CRBLEAORARIL, MLERE - ERBE LTHABLE ThoT,

—%, BEEACRBCTRATHECI VREIRTEY, KA -EXLIRRAES
WIRPBEEI K BRTAEL, ELRABMLIRE LA &ETCLE Y, KEOBEE LT
FY=n~vFE, FHAYFE, =2V 4255 ET, YRMEBEL BRSETFFHEIIRR

B A W &
plants on the cutting slopes
Ma.2) Ku?® On.¥) Fu®
19 1 3 4 6 11 13 1 2 4 5 6 7 8 9 2 3 1 3 5 6
+ + 1|+ 4+ + + + + o+ |+ + o+
+ |+ + + + o+ o+ ' + + + +
+ + +
+ o+ o+ + o+ |+
+ + + + + 1
+ + +
+
+ +
+ + + +
+ + o4+ |+
+ + +
+ 4+ + + + o+ + + 2 4+ 4+ 4+ 4+ |+ + 1 4+ +
+ + 2 |11 4+ 1 4+ + O + o+
1 + o+ o+ + + + o+ +
+ + + + +
+ + + + +
+
+ + + + + |+
+ + + o+ + + +
+ + +
+ 1 1 4+ + + + + +
+ + | 3 + o+ 4+ +
+ o+ +
+ o+ +
+ o+ +
+
+
+
+ + + + + +
+
+
+ ,
+ + +

5) Fu: Fuchimi-no-sawa 6) Including Salix bakko
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—_—

Bl—13 Fit~0oRA B—14 ME~NOREBA
Fig. 13. Invasion of plants on the cone. Fig. 14. Tree invasion on stepping terrace.

15 RETEABEM~DOKKEA

Fig. 15. Tree invasion behind the crown of wall

Bl—16 ERB~ORERA B—17 SKk#E~0MERA
Pig. 16. Tree invasion on the toe of slope.. .. Fig. 17.. Invasion of plants on the springing
site.
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Table 8.

%8 Bt -miEFEORAME

Cover degree of the banking slopes . :

191

Forest road

Ponsubetsu

Manji

K*

Ox*

Fu*

Species

3 47 9101213151618

257 8 912

Salix sachalihensis
FH A FF
Saliz hultenii var. =/
angustifolia Ry gy
Alnus hirsuta
Fy =~V )
Lespedeza bicolor
=V ¥
Aralid elata
257 % ;
Maackia amurensis
ARV a
Acer mono var. glabrum
= VA ERY
Ulmus davidiana var.
japonica -~ =Vv
Rubus kinashii
s7wAF=

Weigela hortensis
r=wyE

+ + +

+ o+ o+ o+

Petasites japonicus var.
giganteus #** 7 ¥

Artemisia montana
=V axF
Polygonum sachalinense
A A EFY
Eupatorium chinense var.
sachalinense 2 v eayy
Senecio palmatus
Ao~ vIVIY
Miscanthus sinensis
A A F
Picris japonica
ERAVA o
Aralia cordata
FAAF YK
Qenothera lamarckiana
dtr=vas sy
Eguisetum arvense
A &K F
Trifolium repens
vRYAIY
Setaria viridis
x ) 2w gy
Sasa senanensis
7 <A F

+ 4 +

++ +

+ 4+

—+

+ + 2 2

+ 4+ o+

+

Note; * K: Kuobetsu,

O : Onikishibe, Fu: Fuchimi-no-sawa
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Table 9. Frequency of species on the cutting slopes

\ Species Frequency (%)
Salix sachalinensis » %% >+ 18 (50)
Salix hultenii var. angustifolia =7 7~y a ¥ F+& 16 (45)
Trees Alnus hirsuta 7 ¥ <~V /% 9 (25)
Lespedeza bicolor = % <= 6 (15)
Petasites japonicus var. giganteus **+ 7 % 27 (80)
Artemisia montana =V = & F 18 (1)
Grasses Polygonum sachalinense ++4 & ¥y 13 (39)
Equisetum arvense = ¥ 7 11 (31)
Eupatorium chinense var. sachalinense =z > e a |y 8 (22)

210 RBixmexsdrHRELOMERE
Table 10. Frequency of species on the banking slopes

\ Species Frequency (%)

Alnus hirsuta rx¥<-~v /)% 5 (23)

Trees Saliz sachalinensis ## -+ >+ 3 (14)
Acer mono var. glabrum =V A1 2% 3 (14
Petasites japonicus var. giganteus +* 7% 12 (57)
Artemisia montana =/ 2 ¥ 12 (67)

Grasses . .
Polygonum sachalinense #* A4 2 ¥V 8 (38)
Eupatorium chinense var. sachalinense = v - eayy 7 (33)

Pis, BEALLTUL, A47F, =vVaed, 2342 FY, aviea Pl Thato
(*-8), :

WEZALORABEABC OV, YREEEBEEECKT 2 HESEELY RS L, -9,
WVDXoholz, CHIZTHENRE K- RYREEAE 3 7= v bR IORER21 7
Ry bEHTE, A—EOHBR7 Ry MEROHATERRELLLOTHS, ZhThBE, W
BEORARKDVTL, FHAYFFLAy 2 v FORBHEE R, ThLh18 Fay b
(50%), 16 7m y b (45%) THL, DWTr¥= v/ %097 e, } (25%), =7 v= ¥
D67my b A5G R LIRIIENBER DA =% v XL 73Xy RBER BVTH
ETholeBHE-LY) LigoTnd, iz, A, A4+ 72327 7r » } (80%) TH
%L, =vae¥187 eyt (61%), AA XNV 137 my b (39%), AF¥r1lT ey
P Bl%) =vSeary8Fey b (22%) LitoTub,

DNWT2l 7 ey POBRTERCOWTARLE, EFREC >IR3y yY~~v /57
By b (28%), DWTHHASTFE, = 4 FYRI Ty b (14%) EleoTH D BRLER
NOREBANREBTH D ENR I bbb, DWTEREZOWTHRIE, &+ 7*p312 7
my b 67%) C, AU{=vaxF}y127wy + 57%) L&, #4141 FFV8Fmy b
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(B88%), av lea rFi1T77my 33%) £fcorTW5b,

PlEo X5, RAMEDHEG V2 IER A TR IREETY - ¥ (BE-14) 1%\
DEHR L, BEEETIRY v~ v FREGCENRBHMNTHL, IhIRERTONT 2
W BRI STk A A TR R RHE B LCwb 2 &, FReB BT\ TR A F -

BE—13 ik~ ALk=vv= ¥ (FH2m, FE14 MEEREFRHRALLY 0
54F4) ORRR (7 o+ ~ v Hil No. 1) RER (7 7 ¢ f ORI
Photo 13. Roots of tree invaded on the cone. Photo 14. Adventitious roots of Salix sp.

F—11  Ykmo g R
Table 11. The percentage of vegetational cover on the
cutting slopes

| |
. Passage | Vegetational . ' Passage %Vegetational
Plgor::gt Blok years cover (%) Iifsfﬁt | Plot | Years | cover (%)
THER o = . WLEER o x
_ | No. ## | = : | No. ¥ - o
| s | 5 | = o 8 20
| 4 | 5 - 2 8 20
5 i _ 4 6 30
5 6 20
6 19 50 Kuobetsu
3 9 - 6 6 10
Ponsubets
onsubetsu - i - 7 6 30
14 9 20 8 : 40
17 9 = . s | 4w
19 9 40 o 2 9 40
20 9 Onikishibe | 3 9 i 30
1 7 = 1 7 10
3 7 | — 2 7 -
4 v B 5 7 30
| | 5 7
Manii 6 8 1 20 Fuchimi- I ) ,7"7”773?
anji 1 N
g | 8 : 30 ‘ no-sawa 9 4 -
10 ‘ 8 — 3 4 =
1| 34 10 4 4 -
5 4 —

13 39 80
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BRELARWE L ERBFRGTLI D, AFTFOBEEIT, ERYREROEKBCRALT
Wiz,
FRBTLOBART @BXR) o, UREEOWTIE F-11, BIEEIC2WT
E-12R L, T, REENEBE#ENCERA L TWERKICOWTL R-13 R LK,
FT—12 RBIBEOBARLEAMELOBER

Table 12. Invasion of vegetation and remaining of
artificial vegetation

Passage years Invasion (%) Remaining (%)

Forest Road 113\}(;? T & RS % %
3 5 60 50
Iy 5 80 —
T 8 100 —
9 8 40 70
Ponsubetsu 10 8 10 90
12’ 8 100 —
15 8 70 40
16 8 50 50
18 8 20 20
2 7 40 60
5 7 20 90
Manji 7 8 60 50
8 8 100 —
12 1 10 90
Kuobetsu 3 8 20 90
Onikishibe 1 9 50 90
Fuchimi 1 4 20 80
uchimi-no-sawa 4 7 50 50

%13 BREBORAMA (7 4+ v HkHE No. 2)
Table 13. Tree invasion on the toe of slope (Kubobetsu No. 2)

Species Height (m) Number
Betula platyphylla var. japonica < 5 % v -* 0.3—-1.8 57
Betula mazximowicziana 7 XA A v 05—3.0 29
Saliz hultenii var. angustifolia =v' )<y ax+% 05—2.0 ’ 22
Salixz sachalinensis + 7 3% > & 0.3—15 16
Alnus hirsuta 5x¥~=»~v /% 05—-3.5 8
Maackia amurensis 4 %= ¥ a 0.3—-0.8 6
Acer mono var. glabrum =7/ A4 2% 0.1-0.3 4
Salix integra A4 22 ) ¥ >+ ¥ 05-1.0 2
Plnus sp. +7 78 0.1-04 15

Total 159
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2. EEOHFNEHERA

R—Bc 0 5 REEH L OEER, MERACEELS 25000 E b ki,
Lo Lighish, SEONSBSEERIEICERZAENSE L, kA EXSEI R,

ERMHCIERMNE X VILRMEO AR, MAERARRFOISCRZY LAY, Th
i HHA, BHOHENEERAOERORB THSHLELbhD, HEsHEEZ, JLRAHE
b, BEEENKREL, REEEIEENTEAIARE X VBRI 2T S, ERCRVT
i, KRR X 5BEE BHERBIC X AERIEOL VI 2 Le X -0, BHEROERE
BRFCHBAL L TP, EREX~FFLrICOBRE—BEL, - oL sR LT,
Co XS REEROBILL, LBETRLACES - BRERFELTH=2RBHCEECH
bbhs L, REBRKIBEFHHCKST2HHTLIH5, FLTERACD - T, AFETK
SROBRVEERLUTE, LEeEELERD, Ca

Lichis T, BEANDOHEARAIR, EEB{LOBLVWERE X I, tEZXHERIWT
EVBREFTHHZ ENHHING, WE, FULEEBEERELZRET 200K, A—BRT

ERABH L TR0 BHCLEE LTW 5% E DT, BARROHERZBZEEL
Foo BEBATENUERD 7+ <Y HET, AL D 500mH 5 Cho, =0 AILER
MEFECHBRINCEBTHY, 74 Y ROERAME LT3, BARAOWTIL,
ERRERREZD oL IKKBRLTWB EBLhBREADRBAR B OWTHEN K, &F-14
ALl 5, ERIRZAEZNR1I0m THB2, ZOPMARRK 4AmX6m OFHKE LD,
CDOFBEHCRBA LT EREEEZ LLRALDTH S,

KERPFEEBVTL, Sy avrF, A2 UVXFF, FHFAVFFED v FEHR
8FK (70%) L%, VEAD VAL Y=oy E3RBRYTEDTNE, BARAIIL 4 &
THH, BUBK ) Y0 L7LXORABELXRLT5, —HEAMERLD > Tiz=Y¥
=AFEPAKR, FHAYFFESya v FFRAE, FLTCrvr~=~v /3 1EKDHI%ER
5> THY, BUEEYD 0.2 4/m? LEARECL SRELDLTEVETFERLTV 5,

3. MEREHEE ;

FTTRABARTELL S, HMEEEREARER, LoAbRRIBAIRIE 0D T L0350,
COBBBTRRRTHBZ LY, BHOPRECKN LTAELEBYELX T3, Thbbi:
E@%ﬁ-ﬁ&-@Eﬂﬁﬂﬁﬁof%QﬂEEbﬁm%@&ﬁ#m%@&mnk%tﬁ%ﬁ
55X5Thb, ’ ‘

BHAEARATHIE, EEIOETTARMMNLEDEL S, BERERRD
KABT S, OB BECH LH LBRRIEE L, TR LA REEL RS, Th
TR L, —BRCRbe X o TEFORMIERTE T, ThABESBVIERS L
< Wbz dhhui, BERBROHBATbhidhidind il b, BESEROBELE,
EBRLOBRELRE, TREELERNSLOBRENELLRVAE Y, REMAZEDR,
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FE—-14 FHLmEERA
Table 14. Invasion and direction

T Plot No. 1 No. 2
Direction bl A S N
sl Length (m) #f m K 10 10
ope Vegetational cover (%) # W X 20 20
Quadrate 5 ¥ K 4mX6m 4mX6m
Species Height (m); Number | Height (m) | Number
Saliz hultenii var. angustifolia
A ten var 17 2 12 12
Saliz integra 1 2 =2 ) ¥+ ¥ — - 1.2 10
Trees : o ) .
Betula maximowicziana % XA H v % - — 10 7
Salix sachalinensis + %%+ % 1.0 2 0.8 6
Alnus hirsuta v —<=rv /% 1.0 . 1 1.8-3.0 6
Lespedeza bicolor =V %< ~% 20 4 — —
Species Cover degree Cover degree
Trifolium repens w2 27 3 3
Artemisia montana =V a ¥ 1 1
Equisetum arvense * ¥ F ) 1 1
Petasites i . i
Grasses ;_ c:]:u;e.; Japonicus var. giganteus + +
Eupatorium chinense var. sachalinense + +
avyAeatry
Senecio palmatus ** v =v Yy + +
Picris japonica =9 V) * + +
Polygonum sachalinense A+ 4 2K Y + +

LEchiaT, MEABDOI B, ERBICIZESERYIRE LB DK 2 RN LEL 7t
D, ¥, EREOBIRD, BEEEBORY) D S5 TERKOKEY LT ibha s L
b7e5, |
MEESNEATHIUE, BER%C X BEREOMEYE LRI T, HEOEH
LRBRERD, BEEORMELAETUT 3, W, BEEECOWT, B OREELEEeD
BERICOWT, B-18, 9 R LTAi, ZOBE, ELEEBER L OMBECOWTILER
LTwizk, ThieXhiX, fARA 1L m ZBL bR LALBALTW WA, Wi
0mUTFosDRBARRFCHS, ¥ LBRILCADE, CORRT Ry FOSLOR
RYAXYHKETH D, 20 T7FIORKELIL> T2, TFHREIRERIDLRER
POLESPRTED, RELSOREIEEOH VDT, 0% RELERERELRT
7Ry bbAbhD, TRRBNEELBbhiow, EMUERD 2 +~Y KETh- T,
FER15m Th 0% ¥R TLObAbAL, HEBNFREAVAYEH-Th, HEE
12m TGk 20~50% %R LC\5, k7 F  OREHVTS, HEE 10m L TFic30%
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Fig. 18. Vegetational cover to length of cutting slope.
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Fig. 19. Vegetational cover on banking slope to length of slope.

¥RTL0OLHDH, SOLCRFLEFFHELCH - Th, FERIXI0m KKOBETH -7,
HED >k, FBRBZEDDHVVIILERLZED T, fHEREERERLOBEILLTL

PBERETILVD, SEENIOm UETHB EHERANRREBEHANREDLh, &<
CHEROZ LUETHDDRIIIOm U TORERELEL LTWEEELLRS,
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haicw, ERARTRODEAOYN Y BITEE L HEE L ORELTR- Thi, K-20,
A RFBMCETHREERLELDTERALLDIOTH S, TR NI S EUTOMRE
BODDORIHERERIMES, 6FBKLD

‘o Ponsubetsu
EWVB CETETHLOLADNRD, 2 x;'g;tsu
6~10 F et iy, KRVBETIRAY v i !?Sci:i:nhii??uo_sqwq
|
NOEADLORPPRFOL 5 esh .
25, BB EOBEE LT, 7+3
DRAEBERC BT, BEERLEEEL 0
DHENRET, BIFEOHVL O 3
LYRAREL BODRTVB, 74 3
Y HIECH > TUL, BBEH A 6~8 4 EZ%
Q o
DHOLEEVWEDRZDOEEIARHT
BY, “Fhb10~0% s LT 5
B, A=FYKBLI0ED L 0N °m§ s 20
27ry FT30,40% LT3, Pt e P e
Fi, RVAXYREETEHRE LI,
BREFOEVLONRDDH, By ALY O 0 20 30 40 50 60 70 80 90 100
Vegetational cover %
WETIRIOER2 T +557,50% B2 #AK:EAEH R
DRFIRIDE 0% OFRIEH D EHRA Fig. 20. Vegetational cover to passage vears
N after cutting.
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Fig. 21. Vegetational cover to passage years after banking.
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TH2LD002 7wy HBY, AHCE0S & 10% & Thotz,

TDXIRKTLBE, BIFETHRLOEREREIEER L2, BEAHEBIRW
7, 50% OBERICET BT 10~20F, Z L TELERCET 5T 40 E5i# OR8
FRELBEELTWALITHD, bobd, BHOHMBHARERRI, RIE50% OBE
REEBZDhBDOTHAHD, TOBRBEMELTCORENEEYET L, #H10~20F0D
BHE2PLBEELTWEZ RS,

HREAOBARZ, dBAAYREBRALDT ChL, BL-ER BEARCE T AR
5, T TELKRYMEELZR Y L0, ThbohTtho & b BHRAYEX%%
Biewl, FTLREBETOEREZEOETH - L AFHCHEL P2 TV AEBRE
LB7edD3DThHot, ZLT, b LIADHLOEELYKEL, HANL NP ZRC ENnEIB
&, ~EERBEOREINCEEXBRELL 30, LV ok—00BREBIholchbd
ThH5b,

WE, BBRBOVRY LELOBTEREREREMEBRETL L OBEL AL LHE, K
EDOBAFERELBNTARR (£-15), Thic Xhid, BIL#E3~4EERTRENRA LBADT

15 WLEELBARKOHMI

Table 15. Tree invasion after working

.

Forest Road Plot Fiscal Species Years Height
, No. | Year (m)
Ponsubetsu 11 ’68 Sihf /hﬂl ienjii_"v;r#angustzfolza 4 0.6
Salix sachalinensis
” 17 | 4 | P4k sachals 5 1.0
) Lespedeza bicolor
Kuobetsu 1 69 = o i 5 20
Cuttling ” 2 ” ?al;zus kirzultfz /r.-v =NV I E 5 3.5
slope » ix sachalinensis
” 4 70 R 4 ”
” 5 71 ” 4 2.0
Onikishibe 2 ’68 Lespedeza bicolor =V % <~ 5 15
s 3 Salix hultenii var. angustifolia
Manji 8 69 = )y 3R ife 3 2.5
Fuchimi-no-sawa 1 70 Salix bakko Sy a x> 5 3.0
Ponsubetsu 3 72 Alnus hirsuta rx¥<=~v /% 4 2.0
N Saliz hultenii var. angustifolia
» 10 68 = )Ry 3 5 ”
Salix sachalinensis
” 15 ” FH T F 6 25
Banking . ; Acer mono var. glabrum
slope Manji 2 69 =L 2% 3 0.5
Kuobetsu 3 ” Alnus hirsuta v x<=»~v /% 6 55
RIIR 'eR Ulinus davidiana var. japonica
Onikishibe 1 68 Sy 3 0.4
Maackia amurensis
” ” ” ARz a 5 1.6
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Fig. 22. Remained cover of artificial vegetation and passage
years after banking.
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Summary

It is generally recognized that earth works in upper reaches of the basin give rise to
disasters as floods or debris flows in lower reaches and denuded lands along the works.
The work of forest road nets is a good and typical example causing the changes of natural
environment in the basin.

We investigated on the sediment transportation by weathering from the cutting face of
the roads and the loss of the vegetation or the restoration of the vegetation on the slopes.

It was actually observed in five road nets of the Hokkaido Public Forest, following the
subject of the investigation.

Weathered debris from cutting slopes which mainly consisted of tertiary shale, buried
the side ditches and formed the talus cone at the toe of slopes. Especially the longer slopes
had the larger cone and the more debris.

Invasion of plants was yielded to stability of the surface of slopes: propagation of plants
developed as stability increased.

Species of trees were Salix sachalinensis, Salix hultenii var. angustifolia, Alnus hirsuta,
Lespedeza bicolor and others. Grasses were Petasites japonicus var. giganteus, Artemisia
montana, Polygonum sachalinense, Equisetum arvense, Eupatorium chinense var. sachalinense
and others. These trees and grasses invaded on the alluvial cone, the toe site of slopes and
springing sites.

On the surface slopes of banking, major species were Alnus hirsuta and Petasites japonicus
var. giganteus.

Comparing the south and north slopes, invasion of trees was more predominant on the
part of north slope than the south slope.

We indicated the degree of invasion on the slopes by the percentage of vegetational cover.
As a result of investigating some factors which were considered to be related to vegetation,
it was clear that the length of slope and passage years after cutting had direct effects upon
vegetation. The percentage of vegetational cover was higher value in the older slopes and
the shorter slopes than the recent and longer slopes. The slopes over 10 meters have low
percentage of 0~40 but under 10 meters have higher percentages of 40~100. The slopes
which had high percentage over 50, needed passage years over 20.

Invasion of plants requires the stability of slope, therefore flat plane is required as berm
or crown of wall for invasion of trees on which are predominant pioneer such as Salix
sachalinensis.

The maintenance of open space along road net should be considered very carefully because
establishment of mountain road replaces natural open space with artificial open space. Technical



208 EWERF RS BRBEATRRE B37E BB

method of maintenance for water, debris and landscape conservation is a foundation in the
watershed development. Foundation works as wall, channel, slope protection and others should
be taken precedence before the vegetation work.

It is necessary to investigate the method of planting of trees more progressively than
grasses. These have the function of sheltering the stripped slope surfaces, therefore we sug-
gested that tree planting work should be major work among the vegetation works.



