.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title ggobooboobobooboobboo
Author(s) 00,0;00,0;00,00
Citation gooooooooopogooo,s37(3),631-674
Issue Date 1980-11
Doc URL http://hdl.handle.net/2115/21036
Type bulletin (article)

File Information

37(3)_P631-674.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

RBEYRERBIZCE T 52 AAE
B ACET 5 WF9%

e MTXREB ETBBREZ

Invasion of Trees on the Cutting Slopes of Forest Roads
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1. Locality of investigated roads.
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Table 1. General description of investigated forest roads
District Forest R. Length | Width Fiscal Y. | Situation Geology
(m) (m)
mid-slope | Neogene Tertiary:
Tamura- '66. ’69 Tsubetsu, Tatsukobi
anllju a 10,547 40 70 channel formation
yonban-zawa Palaeogene Tertiary:
Sakaemori formation
Nagara-no- , Neogene Tertiary:
Kitami sawa 2,520 40 2 channel Tatsukobi formation
Neogene Tertiary :
Kitoi-shisen 4,694 40 72, 73 | channel Tsubetsu, Tatsukobi
formation
. 70, ’71 Pre-Cretaceous :
Mouromushi 6,224 4.0 9 channel Hidaka Super-Group
mid-slope Ilgeogeﬁe Tefrtiary:
) > amicharo formation
Hakuon 3,130 40 68, 69 | channel Palaeogene Tertiary :
Urahoro Group
Urahoro 4 75 Palaeogene Tertiary :
Tanzan 6,063 4.0 6. 77 channel Onbetsu, Urahoro
’ Group
’65, ’66 .
ot channel Palaeogene Tertiary:
Doutou 70,700 46 ,gg’ ,(;g mid-slope | Onbetsu Group
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Fig. 2. Situation of investigated roads in Kitami.
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Fig. 3. Tamura-yonban-zawa Forest Road.
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Fig. 4. Nagara-no-sawa Forest Road.
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B—6 =+ = 4 o $ M
Fig. 6. Mouromushi Forest road.
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B L FEHEREDL F D Ly, MR pE IR BEH—4 <+ = v plot No. 8
IR, R D Ui & i AR ¢ Photo 4. Vegetation cover in Mouromushi
FForest Road.
b5 (FHA
5 ZDoEgEiR

MRS I\ Cid, TR R AR TR DI T A B OV HERE 1 0t 1 18 & B 4
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(No. 4), AT RMaE (No. 5), % LTHIEME (No. 6~No. 8) 7215 8 7' m o M & B L1,
2D 5% No. I~No. 5 (R 12 EDREFEH O L 0 TH b, HEITRIFTHS. No. 3 3B
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e e,
% -3
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Fig. 7. Situation of investigated roads
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Fig. 8.

Hakuon}Forest Road.
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Fig. 9. Tanzan Forest Road.
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Forest Road.



sz s 2 RREE AT 2098 (8RB BE) 643

L. BEORA

AT AR, A0 [ AHEDSKICHA LT BOTHDA, TTIATEL
X o, AR BRI OZENT L RARZMEBT S, FESZAHEOMA T » o » 61 F
FrO I B2 b 5 & UCRiA: o f AR & i~ 7o, A B U<, Emismo 2 Afid %
D ENEETH BT, ZOMRLH O Tl b RA R 2L s LT i5m
ik (Lm) OfoR ALY, Fio O - 18 % (Vegetaional cover) iI-2u T~
LT EE L, #ERE, ERAERBERE ST 52 ANE Gk +AA) X505 HRK
OEIAE 10% BALCHE Ute, % oMERRCii4d T LT H - TR A A O FER L [[HE
CllE Uie (K-11), BEACH - UL, B L ORARE S —fki7s 5 B o ciaie <,
LD 107 BAEDOHERTH B Lich, 10% Ko s 0o Tik (+) THEBE L1, KK
ChoTHFEEEHR LSO (x) THHb L, FMBhconTiz () THEb Lz,

P

Sy

’ﬁ,%%#ﬁ; 45
e
Vi

B—11  pr A OXK
Fig. 11. Measuring vegetational cover.
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Photo 8. The percentage of vegetational Photo 9. The percentage of 60.

cover was measured as zero.
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i, ERAATC Y FFHEe A FE =Y
A F T ENRALT WS, AW oRR
N5 - T, W0 H LS5 P
U, AL - EEE - EE s S U AR

WAFE LT W%, FIch e GBIk
WTTIE, ORI OISR AR DM A & ;
ERE FH—12 E#F~0RA (KELH
4) IE 7.k gﬁ M\E plot No. 7)
. Photo 12. Invasion of plants on the
il FEOERSLH B GIEEERCH talus cone.

5Th, LIELEMET 1~2m N R
THEATED BN D, F AR M
WIS N T55 805 505, O

IR ML L, W T B S e
ST BZ ELHB, ERNGHREOEETIL
(R ARIE RSB T WA, W - R
Dt Bickit s BRI h T, 447
FeomvaEF AFFHREDOTARIMIA L
Tw5 2 EAE L (M-13),

BI—13 HAEAKH~ O A
2. BAEEDE Fig. 13. Invasion on the springing site

1) BAWMEDRE and rock bed.

TR EREBRBCK T S, UIRLHEOMAE 7 7 v MICDWT, RARA OGS
NN T AR D,

JRHIK (E-2~6) DAKICDONTERBE, FHAVFF, =V /3, avFEpi%
HWafl, »5h 3, ry=w v 3RERECOLRCHBELTHS, gy a1 h v
N BB R Ve s #2380 (B4 v 4 2) 235 o1, FOMOEAKE
L& fichioh, ==Y, FF=YOfl, hv I, vFsE Y<Tiy, =4z,
b= l, YFRE, THE, ARz V., FeaW, IY=HFIT5, IXFTF, 7
A, Fra= NigERAbht, ¥, ItHMXSEEE LTE S OEPRA LTI T
¢, BEMIIILRTLEOMEAREAL, HAPUER No.6, 12, ERAOR No. 1, KL
No. 2,7, /AR No. 1, 3 No. 1, #illlA&kE No. 2 7e Xwwd » Tk, 7~8 M0 BABHOR
AR b,

AKX DEABCONTHRD E, 25/ F, 2V 1F 2 (L{REFRAY), =V T =
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®&2 HEUERKEORAEL

. Table 2. The cutting slopes and invaded plants in the
Tamura-yonban-zawa Forest Road

Plot No. 1112|3456 ,7|9(10[11(1214/15|16

Gradient & 3] 3530|3839 |38 |41/3637|35]|45 37| 36

Direction = 0o W | W NWNE; N NW E | N |[NW| NwW

Length (m) & b 8| 7(12{18/11| 9/10}{13}15| 7|13 15

©|w|H8
=N
w2
=

Passage years RBEHK 9| 9| 8| 8| 8|, 91 9| 9| 9 919

Blo |2
©

Vegetational cover (%) # T % |100| 30 | 30 | 20 | 30 | 20 | 50 | 30 | 10 | 10 | 70 \ 20 20

Alnus hirsuta
¥~y F

Betula platyphylla var. japonica | . 9
I Hh A
Salix hultenii var. angustifolia
2y Ay avFH 51 = * * |20

Saliz sachalinensis %
FHAYTF
Lespedeza bicolor
pesiena N2 x 1] 2
Quercus mongolica var. %
grosseserrata I XF 7

Acer mono
=/ 8% 19
Os;ry.v_aﬁ_]aponwa N -
Aralia elata
235/ F
Cercidiphyllum japonicum .
AT T
Tilia japonica 1
vFIF
Acer palmatum 1
Y1

Hok

Ulmus davidiana var. japonica
SA =V

Kok
Fraxinus mandshurica var.
japonica Y F K E

Hydrangea paniculata 1
VY TF

Maackia amurensis
4REVyPa

*ok

Ulmaus laciniata
Aetav

Prunus maximowiczii
TYwFs T

Rhus trochocarpa 1
Y=o rv

Populus jezoensis
=S Y<Frsv

Rubus idaeus var. aculeatissimus
=/ AF S +
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Petasites japonicus var. 3
giganteus o+ 7+ 10 | 30 20301+ (20|30 |10 | + |+ |10|60]| +
Artemisia montana
e + + | + +
Eupatorium chinense var.
sachalinense =2 ~e a ¥y + 10 +
Picris hieracioides var.
grabrescens =2 v VY F + + +
Aralia cordata
PR + + +
Trifolium repens 40
TRV AT
Eguisetum arvense 20
AFF
Senecio cannabifolius 10
~NvyITVY Yy
Epilobium angustifolium + +
Yr¥FI v
Cacalia hastata var. orientalis +
ER S A4
Agastache rugosa
HT I LY
£33 RROFRKEORANELE
Table 3. The cutting slopes and inveded plants in the
Nagara-no-sawa Forest Road
Plot No. 1 2 4 5 6 7 9
Gradient A [:M 35 33 36 36 35 35 38
Direction Vil . E Nw N E E E E
Length (m) # & 10 9 13 9 9
Passage years &EBFHK 6 6 6 6 6 6 6
Vegetational cover (%) # ® X 70 40 20 10 40 60 40
Betula platyphylla var. japonica 1 1 4 2 * 1
“Fh v
Salizx sachalinensis
T S ok 1 1 *
Alnus hirsuta
rx =y )% 1 2 2 *
Salix hultenii var. angustifolia 1 4
N
Aralia elata 1
2z /) *
Sambucus sieboldiana var. miguelit 1
=Y =7 b
Tilia japonica -
vF %
Vitis coignetiae +
Y=7 Y
Rubus idaeus var. aculeatissimus 10

=45
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Petasites japonicus var. giganteus 30
*F 7 F

Equisetum arvense
AE > 20 + + 20

Artemisia montana
=V aE + + 20

Erigeron annuus
vAZH vV

Urtica »latyphylla
NS

Picris hieracioides var. glabrescens +
a2y /Y F

Epilobium angustifolium +
YFr¥FI v

Lespedeza cuneata
A Ko 10

10 +

10 +

g4 KEIRKEORAMELE

Table 4. The cutting slopes and invaded plants in the
Kitoi-shisen Forest Road

Plot No. 1 2 3 4 5 6 7 8 9 10
Gradient " (.3 35 | 46 | 43 | 38 1 31 | 39 | 36 | — | 33 | 33
Direction Vil f# | W | N E |[NW{ W | W [NE| E N | W
Length (m) & £ 7 7 9 7| 18| 22| 13| 35 3| 15
Passage years #EBEHK 5 5 5 6 6 6 6 6 6 6
Vegetational cover (%) # W & 10| 10} 30| 10| 30| 30 | 40 0 10| 10
Saliz sachalinensis
FH A E N * 2 61 6
Saliz hultenii var. angustifolia 5 5 2 4
=y Ay avrE
Betula maximowicziana
tula mazim | 1 1 1
Betula platyphylla var. japonica 2 4
v hvA
Cercidiphyllum japonicum 6 N
HhV 7
Alnus hirsuta 7
Fry—=-~v/)%
Ac;r—" p—:lzn;tum ok o 1
Aralia elata .
&3 /¥
Pl;e‘ff _Lf%;)mszs o o
Abies sachalinensis -
FF=Y
Acer mono
=V 8% o
Magnolia obovata o
s
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Carpinus cordata

Y7l
Frazinus mandshurica var.
Japonica ¥ F X =

Actinidia kolmikta
iv==22v¥

Rubus idaeus var. aculeatissimus
=S F T

Kk

*%
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Petasites japonicus var. giganteus
AT F

Artemisia montana
=V aeF

Picris hieracioides var. glabrescens
2y Y Yy

Solidago virga-aurea
TX=RTFIFY VY

Maianthemum dilatatum
e B 4

Circium pectinellum
=BT T HF

Tarazacum officinale
A 2y /RR

Amphicarpaea edgeworthii var.
japonica ¥ 7 2

Trifolium repens
TRV ASY

Aralia cordata
14 F

Erigeron annuus
12 %

1 %3 sp.
A YU 7R sp.

+ o+ o+ o+

+ o+ o+ o+

20

10

30

20

10

10

#—5
Table 5

Tt e AvHREORATEA

Mouromushi Forest Road

The cutting slopes and invaded plants in the

Plot No.

8

10

11

12

13

Ml

15

16

17

18|19

40

45

35

45

45

i

37

43

32|35

Gradient 3|
Vi

Direction

SE

S

SE

w

S

SW,

[
fr
Length (m) *= ®

13

9
45
w

9

10

6

12

10

13

EREH

Passage years

-~

7

7

8

8

® R R

Vegetational cover (%)

10

40

40

40

70

Blow|la|lw

8l o|a| =2

Salix hultenii var. angustifolia
=V )Ry avrFF

Salix sachalinensis
FH A FFE

Populus maximowiczii
Fe/¥

21
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Betula platyphylla var. japonica *
vIH A

Cercidiphyllum japonicum
YT

Rubus idaeus var. aculeatissimus 30
Py aet + + | + + |10

Petasites japonicus var. giganteus 9
oA 7 + {1020} 4 [ 30| 30 0| +

Artemisia montana 10
rtenisia ++]10]10 80 +

Solidago virga-aurea + +
$Y=T7H/FY VY

Equisetum arvense
AFEF

Picris hieracioides var. glabrescens
2w VY F

Trifolium repens
ey A rYy

Circium pectinellum
=YY T

Lactuca raddeana +
Yw=nr

Senecio cannabifolius +
S~V I Y

+ + + 4

®—6 TofigR (LRBKX) oRAMHE

Table 6. The cutting slopes and invaded plants of the
other forest roads in Kitami

TTe— H F N-K
Plot No. 1 5 4 1 2
Gradient A [ 36 38 38 38
Direction Vil L N W SE E
Length (m) ® £ 7 5 18 6
Passage years #&BEHK 13 26 ( 18 16
Vegetational cover (%) #% ®W % 100 100 . 80 100
Alnus hirsuta 14 * 4
Yy=a-~v/¥
Saliz hultenii var. angustifolia 4 * 4
=7 Ry arrE
Betula platyphylla var. japonica 4 *
S H A
Betula maximowicziana 1
vEAL KA
Ulmus latiniata 4
Ftav
Prunus maximowiczii 4
TYwEs s
Ulmus davidiana var. japonica ok 1
Y N
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Sambucus sieboldiana var. miquelii
=) =9 Lo

Abzes“ sachalinensis ok ok

PE=Y

Picea jezoensis o
==y

Carpinus cordata %
AR

Tilia japonica
v F

Acer palmatum
Y=Y

*k sk

*xk

Acer mono
=V A By o *

Cercidiphyllum japonicum
AT

Sorbus commizta
FFATE

Frazxinus mandshurica var.
Jjaponica ¥ FF %

Actinidia kolomikta 30
Iv=wRrRYE

*ok
£33

k%

Actinidia arguta 20
279

Rubus idaeus var. aculeatissimus +
=) F A

Aruncus dz:oicus var. tenuifolius 10 10
Y7 vav=

Petasites japonicus var. giganteus + +
* A4 7 ¥

Ozxalis corniculata +
b IC AN

Amphicarpaea edgeworthii var. 10
japonica ¥ 7= 4

Thalictrum minus var. hypoleucum 10
THEHTV

Solidago virga-aurea + +
SX=TFIEFYY Y

Cimicifuga simplex +
=) va 7w

Erigeron annuus +
AU F v

Artemisia montana - +
=V axF

Urtica platyphylla +
=AY
A% sp. + 20 +

H: Hachibanzawa F. R. F: Futamatagoe F. R. N-K: Nunokawa-Kitoi F. R.

(HAPUER No. 6, 12) i PAMBT 58PS, i vy==x 2, =V=71t=a, ¥=
YAV ERETALhERETH 5,

BEABTIIA A 7 RERBROKED T =y PiAhbhicfl, =V a2es, a2v /) Fp
BlAbh, AFFREGEHRE (BBRORNo. D) dHofe. ZOffl, Iv=7F7%Y vV
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Y, YRYXAIH, =V IHTTHFI, exAy, vF, av.iea by, vYFr¥FI UL
L O@ERHRL R,

—7, WX (&-T7) CiE, FTHAVFE, =V A, a3 v FrFERFERBTERLR,
fRC RS HBATAEy Y~ -~ v/ FORARDI, Ty Y IRAFLERCS Abh
Tz BEE LCEARENDRL, r¥ = v/, =V ¥=F5v, 1XF, 1XF+57, ¥7
AV, VFIF, erasFAL, Y IohERbThRADRICIGEE o, ¥,
YrXH, r¥ v, VISAVA, AVT, v R SBEOGARERBORELT
Wb 7 r oy b GER No.2) bAbhile, EABETE=Y1FIHHILL, & fBOMELA
LWl E LCuwie (HE No. 2),

T WRBKHEORAEE

Table 7. The cutting slopes and invaded plants of the
roads in Urahoro

T ——— Hakuon F. R. Tanzan F. R. |[Doutou F. R.

TTT—
Plot No. 12‘4678‘9 1‘2341’23
Gradient % /& |40 |35[35 |34 /3567|3430 { 48|35 45| 40 ' 45| 45
. . I
Direction % ﬁ’SﬂSENEmw E | E|SE E}s N | W NWNWNW
Length (m) # &£ | 5|10 8(13|17| 9|15|13|13 | 22| 4|10 [ 19| 12
Passage years &Z:BEH [10]10(10(10| 9| 9| 9| 2| 2| 3| 4| 9, 9] 9
Vegetational cover (%) # ® = |60 2010, 020 i 20 1 50 | 10 0‘ 0,301/9 30| 0
Salixz hultenii var. angustifolia 7
=) Sy g 2 * 8 #k
Saﬁz“f?cﬂfzz;‘lzensis * " 2 3| e
Alnus hirsuta * *
Y= v /¥
Ce;cidi;)hyllum Japonicum « " % | %
Quercus mongolica var. 2
grosseserrata I X+ 5
Populus jezoensis "
=SY=FTY
Cornus controversa *
I X ¥
Betula platyphylla var. japonica %
D
Tilia japonica
A o *x
Acer palmatum
rTeEIY ok
Phellodendron amurense var.
sachalinense v~/ %K *%
Rubus idaeus var. aculeatissimus
P 20 + + |+
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Petasites japonicus var. giganteus
or 7 20+ |+ |+ ]|+ 30| 10 4 | 50| 30

Artemisia montana
rtemisia + + 20| |10+ 20 | 40| +

Amphicarpaea edgeworthii var. + 20
Japonica Y 7= A

Picris hieracioides var.
glabrescens =2 /) & + + +

Trifolium repens 20
TRYATH
Trifolium pratense 10
ATFFFT ALY
Equisetum arvense 30
A ¥ T +
Patrinia villosa +
Fra=zv

Thalictrum minus var. +
hypoleucum 7% » 35 <

Impatiens noli-tangere
EAA + +

Epilobium angustifolium +
49T AT

Erigeron annuus
EXACFV

Urtica platyphylla
=L T 7Y

Sazxifraga fusca var. divaricata
=Sy EYY

v & sp.

+ + o+ o+

1 %Pt sp. + +

BERTRERBChb s THF 7F¥ RS HBAL, KWT=YaE¥, av/)F, ¥v7
<A, bAUF vEERRLRT,

UERTERLSIE, KETE=V /Ay a¥rFbrFAvrFREAELTEL, EX
TlRAA T E=V2=FNERLDOTH -,

SER, BAMEOBERRAYEREAEARYTTAHRD L, FHRBC I > TERThR
o TW5b,

FFIEMEANUERTE, 137y bHARABERS 70y b EERBT TRy 1)
T, No.1ll = V¥ =%, No.16 = V' /3y a ¥ F, No.3 FH ¥ FFL=V¥oF,
No. 6 & 1213 FDfiic > 7 7 v 3%\, EEEBHITH - TUL, No. 1UADE Fmy HiZ T
NRTCAATFTH B,

EBORT7ry b No.7TD1 7wy bHRREEE®KLEL, FHAYFF, Fyev
JE, VIAVARDLIRS,TED, EAEELTE5 7 ry TR, A+ 7FHRETRKCA
FFHRREALTWS,

KETHIZI0 Fwy b6 Fay bBKREKEHTHY, 7 H AT FFL=V /3y ay
FENRKET, KATIEA I VA, AV T, ¥F /% Thh, HATRAA7FL=Vaz
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FTh ol

EARALAVOIZ vy b4 T ey PREAEERT, FroF, v5Hv., FHAAY
FH, AV IRETH 512,

ESRENWEDMOBBE TIARARBEBLK L, =V / Nya¥FrF, r¥=v/*,
YGAVA, UELA VA, FHFAYFFEREPEBEY LD, TR eay, 1v=¥7
5, 257 FRERBALTED, WKIZAY, Y74, 7Fa5=vREREBRT,

MR ORETIE, 97ry bPREANS Try b (BEASTmy ) T, Ayav
F, FHAYFF, ry¥= v/ FRECTRBRAYZ, =V 1 FIhRBL-f, BEATIZ
No.7p=vzx¥, No.9 TRY =A% ELHBH, KPR DA+ 7FH5 L,

RiLD 4 Fry MITRTCEAEL T, No.lidi 7+, Nodp=vaexikEdl
T Tz,

BHEOS 7y b, Nod & No.5D2 7y FARIHTHSL, No.d T3, 77
AYFF, v VvARERBELD, b TR V=V, AV, =LY, TV
A ¥, No.5 TCR7FAYFFOFTBR=V Y ~F, hV5, ~r=v, ¥7v.35 ¥+
FEaRRENEDT B, 2D No.4 & No.5i3, BERBCHETABLEINTWAEER T
B ot

DXL, RABOHBHEER OWTAEE, REATR=Y/ "y 2aYFF, FH v FF,
YIH VR, Xy FE, DWTEV A FIREN, ERTEAL 7, =VaeFRE
BICEL, DWW Ta v V) FEhoTwb, TOEMI, bR, HimX s 458 L TR
bhtc, LaL, TOWMRESELTASLL, BT Y 5L=VaeFOoRE RS,
VI VANMECEAND S, SEIORAEZREL, TCRERE LALENMG SRR, HiHX
CETAIHBHEE L YHETS L, SEOBMX TR= VY~ ~FRbR, Fld+ 412 Y
BELEDL R T,

2) BRI -EETEIERE

T, BEEREDOCHET, MWL, BYTZ L TETFREMI LA ENnEm
BLIRTHHYREEZHEL, ThHRBALTWAEEBCOWTHRNS,

#-813, HEL EFR MHEILIhic47my b, HHT W 47my b, ZLTEY
TS 17ry rDit9 7ey hEOWTHRLLDTHA, ChiLIBE, REATIRF ¥
FHE, =V Ry avrF, HATRAA 7, =Vazs¥, A¥F+ LW X5, Liohx
LYRERERBETH D, LrL, BAREKOERIEE No. 4, 5104id L 5BDHTEHE D
PEREHTH D,

%913, ETREATIOBIINCYRERCOWT, tRMBKDEF v 4 vHREL
WEHKRE LS, FRFRT ey b, 37y r2HBRELLLOTHS, BARIED
THIEL, FHAYFFEY XA v (#E) BARNRL F ey v Fohbhicicd &7,
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8 EBTHTEEOBRAMEE

Table 8. Invaded plants on the cutting slopes with
the foundation works

\\ Tamura Nagara N-K | Hakuon Doutou

——

Plot No. 8 13 3 8 3 3 5 4 5

Gradient 3] 46 30 35 38 42 35 35 35 35

[:M
Direction bl . | NE N N NE S
Length (m) 73

Passage years BRER 12

Vegetational cover (%) #% B ®

E |12 ]3] 9 911}8 7| 5] 25
‘10 10] 15| 12

w
©0
[=}]
[=2]

20 | 80 1 60 10 | 100 | 80

2 o8

oo
]
£
£
»
£
=
2o}

Foundation work @b

Salix sachalinensis
FH A S F

Salix hultenii var. angustifolia
=y )Ry axFF

Betula platyphylla var. japonica
S 3 6
v S H

Betula mavimowicziana 2
v EALH A

Acer mono
=/ 42Y * 2

Quercus mongolica var. 5
grosseserrata I XJ> 7

Ulmus davidiana var. japonica 8
S =V

Carpinus cordata

s k% *
RV

Lespedeza bicolor
xS o F
Alnus hirsuta
VA G ANV o

Cercidiphyllum japonicum
HhV 7

Frazinus mandshurica var.

Jjaponica ¥ F ¥

Syringa reticulata ) 3
~FA

Aralia elata 5
ER AV

Hydrangea paniculata
A o

Acer palmatum

; *
=€ IV *

Rubus idaeus var. aculeatissimus
. 10
EAVE -
Spiraea salicifolia
BFELEY T
Rhus ambigua
VRGN
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Petasites japonicus var. giganteus
AT F

Artemisia montana
=Y aeF

Equisetum arvense
A

Patrinia villosa
A ha=v

Erigeron annuus
| AR

Picris hieracioides var. glabrescens
ag Y F

Polygonum longisetum
1IRXREF

Sedum verticillatum
IVARVEL VY

Amphicarpaea edgeworthii var.
Japonica ¥ 7= 2

70

20

10

10

10

Notes: 1) R: Retaining wall

9 WMEIREIBmCHT3RAME
Table 9. Invaded plants onthe cutting slopes with

W: Wicker work

artificial vegatation

S: Stepping

\

Mouromushi F. R.

Futaba.

Plot No.

23 |4]s

45\ 65

50

46

Gradient A| [:¥
Direction 5 fr

S \NE

N

SE

SE

Length (m) 7 -

4 8

7

4

12

Passage years #&EBEHK

6 6

6

6

Vegetational cover of
invasion (%) #EX

0 0

10

20

100

Remaining (%) 8B # X

100

40

100

goc’z

100

20

Salixz sachalinensis
FH AT F

Betula maximowicziana
g EA VA

Rubus idaeus var. aculeatissimus
E

10

*x

10

Artemisia montana
=y aEF

Urtica platyphylia
=)Ao T Y

Erigeron annuus
e A OF Y

Picris hieracioides var. glabrescens
ER VAR o

Oenothera erythrosepala
Ar=vadl sy

100
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Tl A F I PREEILEE LA LTV LDONA LB ETHS, HARICE T
b, =V 2EFREA R ALY No. TICHN 12T T, RAVBEBDTARTH D Z LN
TH -1

3. XEOHER

1) 0 K E ®

B 2~7 OJL RH[X & A% -8 DMK O R OWT, ThEth48 7 r » b+, 14
TRy FOFBBTEORMEYZL LT 5, JL MR H A P E R E R B A LB
<, B0Z LIEARLY3 %R EDTVE, REORMKEZ40% UEN2B3 %2 5D TR D, MK
SRREEA R ACHREITH - TL40% LITFHRKETHD, BT H - T, 30% LA
TOhDR45% LD, B THEBROE N LDNRE .,

Wi, MEFELOMBETHERY LS L, L R Tz B 100% % R7 $ Dl 1969
FUMDO IO TH T, ThIHFLLWEDTRALRIEV, —J70~20% O\ DI,
1971 F LN BEAR LTV B AR D B

F I B o TR 1969 FELART D S D2 50% LA LR 3 7 r v b B D5, 1974 £k
DOFH Lb OTMED CTHERK L, SMCHBEENTD L odd, HERIR R
b5,

2) EMIMIZERE

FERET, SR T, B Y T oo Tk o 057
RO TR fiEBIER LI, ZhicX’s
L, HAPUFRRED No. 8,13 0 0% 25,
ERME No. 4 0 100% (FH-13) & THDL
b, FERETLH Tih (R) wouvTid, PR
34 (H#t No. 8) & % & 30m (HHf No. 13)
hr&, BEMWEICH -T2 80%, 100% & T

BE13 EET L HER (GERHY
B TEWCEERE R LTS, Mt (W) plot No. 4)
ToWTit, BERORT20%, 80%, f3i5 <  Photo 13. Restoration of natural vegetation
109, 40% T - t-. on the slope with wall.

—J, BUIT(S) wounTit, MR Y, » v R L LEREBBEALTED,
BRI, BECEHEERRA LT, BERIECOTHED, NELEORA
ARAEVNETRMZIER L, RBCIHELFALE®REL LD, COBATIEERIN60% (=
ha b e TR LEME8) Lins,

3) WEIKIEE

AT EL Sh-OHIUEHOHERY, FMAAKHEORAC I AHERE, HETO
BRERLCI-THBHLLTHS (£-10), £+ r 4 v #Hi#Eio No. 1, No.5 (5 E-14), No. 7

el
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F10 IR L2 AER
Table 10. Remaining of artificial vegetation (constructed in 1972)
and invasion of natural vegetation

Forest Road Plot No. | Length . Direction Remaining (%) i Invasion (%)
7 2 E i 50 I 100
1 3 | S 100 3 10
2 4 j s 60 0

Mouromushi 5 4 SE 100 20
4 7 S 40 10
6 8 E 60 0
3 8 NE 50 0
7 | 7 SE I 80

The others 8 ‘ 11 S 100
6 12 SE | 20 0

BXO, Fofio No. 8ich-Tid, &HD
HEFRL100% THEH, ZhbiETo
BWHERNBWI L L oTwW5, ARIZAD
RiFfcdoixsd+r sy No. 703 Cho
T, TOMIBMHD TR THDH, LnrdbId
No. 71z -Th, ZD100% 3=V ==xF
ThH o TAREZZ .

COXSE, AETHIERIES > T, Py
RAFA DI, A LB BREAE 7 R e
%, EHAHKHEECEE SR EE, & Photo 14. Vegetation cover ratio on the
A2 LT SR 5 5. cutting slope with vegetation

work.

250

IV. # & =

A PENY, BHOWHMINLEEREE, MEMDEYRELFEL T I-THER XA T WL
5, HLHOHBHIEMCY, ERAKRORERT E LTHE, BE, AfitErnsFohn, ¥
L EBET L LOARRERHToh L 5, 7, Wmilosgsts Ly, Rto
LR, EFoORE, RFECHTHEORME, SLICHUREBRBOMOIE L ENBITFS
Fod 195,

HAEFRII NG RAMABOWERLEEOLHOBEAMEL THY, FhZhoflhn
RifEl & & D IRBENT DI DTH T, LI - CTHEMOMBRERBERDS, BERCAZLH
HLTwhERPbR S,
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BF, RS LTwb LBbhAREMERFOWVTHEREMLSZ L& L,

L. et R

| V) fir

—ipe, NAEE SAmZER LLE 2y, HBRRE, BSKBERZERENLART,
SHEER TR LL, LEls TELEIRELZANELENR LI IVRRETHHLE
2bhb, Lhio THEARANRNRECS SRSHABTIIRRTH D, HERLIHEE
T5ERBRBRNC TS S,

Wi, dERBK EHRBR oW, FREBLEAMLELECOVWTIABILETS, K11
B, ERBXOMBEELERLICES LT, ThLhoBG Ll EBRL2HODL
oo ThicXbE, FREEBBRLETEZRE LI X, NESOZRRBEDLRV,
FLR—BRCRBTOHLE LT, EAravlidd hBIFrE, X-120X51K, KEH
e onidy, NESTiail, WESLTalhtsrs, WIXHSOFNBEERINEME
MbAbhb, Lnl, BRBIVCHBEEAFERY ~HIRBERCIBERROBIDOL
BWdoERNLThEZhOHFLICHE LT %,

F£11 FHrlwER (ER)

Table 11. Vegetational cover to direction in Kitami

\ constructed in 1969 1970 1972
N 70 NE 20 N 60
N 60 S 80 N 20
NE 50 w 30 E 70
under 9 meters E 100 w 40 E 60
SW 30 E 40
w 30 E 40
NW 10
N 30 S 10 NE 40
N 0 SW 40 E 0
E 10 W 0 E 10
above 10 meters Nw 10 W 20 W 30
NW 20 W 30 W 30
NW 20 w 40 w 10
NW 20 NW 40

Fi, HRBRICOWTLRB E, BERERD - TS HEOFRFERHILLEHVHE
LAabnics, BABEIT oD (E-13), LA, BEERCPEERTOANERL
TWbBHDEEZ T,
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£—12 FLLBER (24 = & vRKE)
Table 12. Vegetational cover to direction in
Mouromushi F. R.

Fiscal year of . .
construction Length (m) Direction Vegetational cover (%)
6 SE 40
9 W 10
1971
10 S 10
13 SE 0
6 S 80
6 W 30
7 NE 20
9 W 40
1970
10 S 40
12 w 0
12 W 20
13 SW 40

£—13 SHLEEER (FHR)

Table 13. Vegetational cover to direction in Urahoro

Forest Road Length (m) Direction Vegetational cover (%)
5 SE 60
Hakuon F. R. 8 NE 10
(constructed in 1968) 10 SW 20
13 NwW 0
9 E 20
Hakuon F. R. (1969) 15 SE 50
17 E 20
10 NW 90
Doutou F. R. (1969) 12 NW 0
19 NwW 30
2) % "

BRYBURE D OBRLEWR, MR LB~ ARE L b OBSERE L EF Y ERAR
REZED, CONMABRLYOBEP, URARIERELCVOEETH - BE, Ebk
BRCAARCHET RS VBA L L3, YBEEEA R - SRTME L, M FHERHR
BREC O bhb, 0L EBEMCRIAFEORABEBHRITFTH S,

WE, JERMKEREEREE S EEREAERECOWT, ThAhEBEREIERO L
B BHABHORE) L2H3e il (%14, chicks &, BERCEWTL, BENME
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#—14 EEHOMBEEERA
Table 14. Invasion of plants to soil

\ Tamura-yoban-zawa F. R. Hakuon F. R.

Plot No. 1 2 3 2 4 5

Length of slope (m) 8 8 7 10 8 7

Vegetational cover (%) 100 30 30 20 10 10

Soil” R S

w
w

R S

Alnus hirsuta
rv¥<»~v/,%

Saliz sachalinensis
FHAYFE

Betula platyphylla var. japonica
V5 H v

Lespedeza bicolor
=S = F

Maackia amurensis
A A=Y Pa

Cercidiphyllum japonicum *
AV

Quercus mongolica var. grosseserrata
IAFT

Rubus idaeus var. aculeatissimus
= F T 20

Petasites japonicus var. giganteus 10 30
A A7 E

Artemisia montana +
E - EX

Picris hieracioides var. glabrescens +
ER AN

Trifolium repens 40
YRV AITY

Eguisetum arvense 20
AF ¥

Senecio cannabifolius 10
~NYFVIYY

Cacalia hastata var. orientalis +
aT A=Yy

Agastache rugosa +
HIYV IFY

1) R: Rock fragments S: Soil

FERO/NAEHT 0%, 100% THHHFMULBTIRG Lis-Twkh, Th, HFLOW
TH/DMABERD 10% THIK A 10%, 20% Lo Tnb koI, HNEOERK X 5HEERD
ERREDLRAE 5T, LBLERD, BALTWBHEDEEVWYD S, Ticbh, H
HPEER No. 1, No.3 SHRAFT No. 4 D X ) RABKR L YEECD - UL, BAKHOKRRK
BABRRFROTHEH, MALBOANEFZFRD No. 2, HE®D No. 2, 5 TH - TUIEEH
L RERIP I ERBENTH B,
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2. & &

EEERFRFNEERFRBE 378 F3IF

TTRATERISE, BRORVWVLOPHBEROFL LU DO TRELARAIARRET
By, e, BROELVHORBIVHABRFEROEVHDOTIIEERADRETHHEVHHE
AAREDLRI, LIchi-C, BRERCHEETIEFLLTR, ZOBERLHEREREER L
ThA LEZ, UTHETAZLELE,

BERLBEERLOB#HCOWT, EREEBBEEOWTHRDON K-14, 15 TH 5,
R-14 @ L hi¥, HEF10m Pl bwwiss EHBERMIMEL, 0% BTHAk¥ELRY, 10mBE

D237 my bD5BH2Fmy PARWOFUT LD, $1230mEBLHE0% THB, L

LEENIMUT AT 10~100% &b, S0Z L ERRT 127y bD5BH 11 Fuy b

20

Length of slope

BERLER (LR)

i’:gml:)\_FVC‘%Z)o
%
100 xxx
< [
4 oo
Y
2 [} o0
250 .
3 o enes o oo
;b (X X N 2]
e o o000 o
o» e - o
0 10
B—14
Fig. 14.

M-15 D RMK 14 7w » biTD
WChBE, BENIOmEBLS LHE
BELO0~50% L1E<L, I0m AT
5L 10~90% L®oTL B, Tihk
bbb K-14, 15 L i, BRI
OhTHBERIFREREZEL, WED
BIEMII N E W2 25 TH D,

3. BARREBEH

TDXOR, BREBEEL OBE
HIZOVWTREDLIR D THEH, =
e X HLARREAEROETEML
THRTBZEE L,

49A00 }DUOI] D853

w

0 10

Vegetational cover and length of slope in Kitami.

20 30

Length of slope
B—15 HEELER (HR)

Fig. 15. Vegetational cover and length of
slope in Urahoro.
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o wunder 9m
%
100 ] o [} ] e over 10m

o
o
(o]

43700 JDU01DISBIA

0 10 20 30
Passage years after cutting

E—16 #BERIAZERBER (LR)
Fig. 16. Vegetational cover and passage years after cutting
in Kitami.

Y

®-16 1, Jt RHiIRK iz oW TEBE

% o under 10m
B, BERLAMCEDLE, . o over 11m
chiCLBHE, WEKGETTY, 84
©80%, 9L b s L 100% kT 4 .
BLORB B, Tiobb, HEBFEHT  Ss0 o
LORKER, #EBCONTEE 3 ) .

ST B, ChEEbEIm ML 10m o
PbresdciRa g, 0mElk ° .
DHOE DT, S~OFEBLCTH passaye years after cutting "
30~40% iz L b, 9Im UTie BH—17 @RI EERFH (k)

NTIE, 9ERET DL 100% &L Fig. 17. Vegetatior‘xal cover and passage years
after cutting in Urahoro.
T\wb,

M-17 OFEHE DT R B &, 44 T30%, IETHZLELTW53DLAbRS
2B, EBRCEERMEV, thEx3bi, UmBEE I0mUTF LRI LTARSE,
11m BTz 9~10 &8 LT3 0~50% TH B, 10m PUTFEed - T, 9, 10FEBT 5
L 60~90% wETEL TS,

kic, BREENCERE L BBERCOWTRBI L ET5H, LLRMX D 1969 4 & 1972 4
B DS DIONWT K-18 1R Lz, 1969ED b D3, 10m UETRETNIZUT TH
D, Im U TS & 50~100% LinoT\b, 197203 DX, 10m P ETIReTH 40%
LTFThBOEML, 9m T Tk 60~70% L BVWHBRERTHLONRD 5,

K-19 3R DN Chicb D TH D, ZHIX1968F L 1969 F & 1 FE VDR D
LDOTHDHE, 1968E T2 10m #B2 5 L HEE 0%, 10m LLTF Tk 20~60% & /g o T
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o cutted in 1969

%
100 4 e cutted in 1972
b
)
('i oe
9 . oce
gso °
o e ]
o
2 oo o© . [}
]
. o o
. w» o
o Y
0 10 20 30
Length of slope m

B—18 #ERLHEE (LR)
Fig. 18. Vegetational cover and length of slope to the
passage years in Kitami.

® cutted in 1968

%

100 o cutted in” 1969
o
s
3
i)
: .
350 °
3
(2]
Q
3 o
oe o
]
Nl ¥ T
0 10 20 30
m

Length of slope

Bl—19 #EREEE (HiR)
Fig. 19. Vegetational cover and length of slope to the
passage years in Urahoro.

b, —H 1969 ERH - TiL, I0m X2 7cb DX 0~50% THBH, 10m AT THRIXN0%
CELTHWEHDbARLAB,

BEDX5we, #ERIERLHRERAFRLCKELIR I TS EEL LRI,
FRERBEK Y VTR, BEELAY IVERLhRML L, ZhARELTHORLER
B, BERRETRZLodbbhThb, Tibd, BENRELTIEVIZ &,
AREUICEERIHE - BB LTLES > L THDY, ERFORMALDAETLTLES
TEThHB, BERBRUTIPRIARETH D, HEEEE LI ekECEKBRE L EEREN
RELLTL BT T, ZOREIMIRZTS~6 ERBEEBbhD,

BERIZ, ZOBEOYENRZECET A RELZETIEFCH S, BEARTIE
G HBOARLEE D LOTLAKRE, FAAERLKEVLDEBRIL, ETEBRE,
Lich->C, BERBOBEL ZThEIRELS LY, TOBERFORERIIL Y RVIEHILE
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Lied, BEORENHBMLORAXBDDHEELL » T, FORAMLAHHSH, Lic
Do CHREEEC T 5 HARRITRERLEIVNERD, BRERIMEV-0hbE5%

- Bisw,

V. KEEBA EBRHDERK
L. &% &A

ThETE, EREARFEELRCFERY, TORACKT SHEERARRKOKEL L
TEhOhoTER, L, BERERFELRIT, MESGCHTHERN IR OHEN
BB, ThhbbREOHETIE, TOBMBERRDOERPMEZRTIOTHIHZ Lhb, £D
BABHOBEAMELRGELTRB L TVWEE V25, HAENBATA DI, BFOR
B RTF - AFOEBBCEWT, MRORERH LHEDEREGLHITRESRS (K2 -
¥ - RES%) BLETED, FLTELKRCREACH»TL, EEROEREE LMEROBEH &
DEFECE T, EALOfEYETLTL 5,

fed i, RO, MRERLTTECADhD X5, RABTREMAIRTY,
TEEEEINE D, REZEBELTCYH, IHOBEBRERKC L - THERT S, LirLE
Aied - Tk, OPEREENALENTL, YEAROBBCHRMEHEELTLESY, MY
AR DOBVCARRLCD - T, PHARBRBCEEORENLALE LD, L
Do TRAKRARY, BEREREOHRELLD, L CRBCET2ERIBELRDDTH S,

¥, AUARETH-Th, YFFEELFe /¥, ~v ) FBWTUL, EEBIT/EE
EAREZICH LTRER N E2HE D, BB LI TAERYREIRTERT D, W
HFHOBCAKRRERPLHTFLREIRTREBTLTHFELTWAZ &3, X ) RENSLL
DRBEEB V2B, £LT, KRADOEEL, FTORENEEMCAR LTEXHHL2E®RTS
ETAHND, TOMROREMERTHRELLILDDTH S,

1) UNEEANOREFEA

WEYREEAANDOARERRALDWT, JLRMK EHEEBX & onwT, Thh £-15,
F-16 LwmlLiz. 7Ry POKEXR, 5mx5mOFHETHDHAM, HINEEFR No.6 &
No.16 ¥, I0mx11lm, dmx4dm TH Y, EROR No. 1, No.2 3ZhZh5mx8m, 5m
X10m CH 5,

ERHK 22 7 ey POV THRBE, BUEEYD Gmx5m) ORAREKEIZ, HHM
BRN12~31 A L 224, BRORTIE1I~8K L 7, REZBTILI~30FL %L,
EABACTIRI~N2E, FFOMTIEE~BETH -T2, & CHNMEERD No. 16, K
WX No. 7, £Oftd No.51&dH - T, KEDBRAKREKRLZOhT., ZhboOfEE, 7
FAYFE, =V 3,0 xrF, ry=wv, 2 EFOLBREERL-OTHHH, B
PUER No. 6 Tir= VA1 2%, I X+ S EOHATLOBRENKBCRBALTE Y, KIEZHE
No. 2 wB\\TiL, # Y 7% Abhil,
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F—15 UBREEBCKTAIREBA (LR)
Table 15. Invaded trees on the cutting slopes in Kitami

\Tamura’ Nagara ‘ Kitoi Mouro | Others

Plot No. 5 616 2} 4[ 5‘ 6 9’ 2’ 3’ 41 7‘ 9[10 9‘11‘13}17] 2 4 5

—

Length (m) mnwsu)m399797w:$19Qm9 6 5 7

Vegetational cover (%) 302020, 70, 40| 20| 10 40.40 10/30| 10| 40| 60| 10| 10| 40| 40| 40{100/100{100

Betula platyphylla var. japonica 9 1] 1| 4 2 1 9 4 1 4
S HhvA
Salixz sachalinensis
et 1 1 |4 | |22 66 121 |3
Salix hultenii var. angustifolia
e enas van 4 520 1| | 4 5 5 2 4 1112 4 4 4
Alnus hirsuta
s harsuta 18 |1 2 2 7 4 2 14
Betula maximowicziana
e razim 1 |11 11
Acer mono 19
E I
Lespedeza bicolor 1] 2
=V
Tilia japonica 1
vF
Abies sachalinensis 3
P F=Y
Picea jezoensis
==y
Acer palmatum 1
Y3y
Cercidiphyllum japonicum 6
AV T
Quercus mongolica var. 2%
grosseserrata I X+ 5
Ulmus laciniata
Frav
Ulmus davidiana var. japonica
L=
Prunus maximowiczii
IY=Y¥Is
Fraxinus mandshurica var.
Jjaponica Y F ¥ %
Carpinus cordata
g s
Magnolia obovata
RA I F
Sorbus commixta i
FFHh=F
Hydrangea paniculata 1
JYVyvE
Rhus trichocarpa 1
Y=o
Aralia elata 1
RrF7F
Sambucus sieboldiana var. 1
miquelii =V =9 + a

Total 12/8220| 5/ 2| 8 4| 3| 1/16|12| 3/30{10| 6| 5{22| 1

[4]

17, 8§ 33

Numbers per unit area 12/119/31) 3| 1| & 4| 3] 1/16{12) 3{30 10| 6] 522 1| 5 12| 8 33
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—F, WX oOWThD L, £-160X 5K, BAKREEN 2~10 kLt AR
LR, Bl Sy avrFE, FHFAYFERITHLH, BE No. lligdh-<T
i, X753 8ALT3,

¥z, B1TE, RARAORFLRIERBRC BT ABRBARETEY, BERLIERE LK
FLTCHIRZDTHD, Zhickds, EXEHRBEROZ OBAET, BRIMLTE 10m

£-16  YREEK ST 5 REBA (FR)

Table 16. Invasion of trees on the cutting slopes in Urahoro

\ Hakuon F. R. Tanzan F. R. | Doutou F. R.

Plot No. 1 9 1 1

Length of slope {m) 5 15 13 10

Vegetational cover (%) 60 50 10 90
Salix hultenii var. angustifolia 2 8

=V Ay avFF
Populus jezoensis

=YY wFT Y
Quercus mongolica var. 9
grosseserrata 3 AF T

Salix sachalinensis 2 3
FH Y F
Cercz:di_phyllum Japonicum .
hY T
Rubus idaeus var. aculeatissimus +
=g F T

Numbers of trees per unit area 2 10 2 3

£-1T HERLRARFFH

Table 17. Vegetational cover and numbers of invaded trees

under 9 meters’ length above 10 meters’ length
v H N A\ H N
10 7 3 10 13
10 7 16 10 15
10 9 20 11 19
20 9 20 15 31
40 6 22 40 10 1
40 9 1 40 10 1
40 9 40 13 30
40 9
100 5
100 6 12
100 7 33

V: Vegetational cover (%) H: Height of trees (m) N: Numbers of trees
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DEERHFTTRE L, KEASKIZEEEN
rewbhf, BAAKAREROERCE | . -
HELTWiWI>THS,

2) KE@ADFM

OB TE ORI & R AKOBKR,S
HELLBARNHECIE, YROISKER
BbBH, TZTiE, FHBREREERLBRHE
DEXRDI, Thbd, KEARARKREY %
DUEFOREFMEEL 5L, BBERE o years for tree invasion
B L 02z, BAOEREERL, ok B—20 HEERRBARS
ERAEBAREET S HFOBERTCE Fig. 20. Length of slope and years for

free 1nvasion.

Uik % Bok3 5,

WE, ERHBXEBRBX S CRkT D, Z0BhOKHY, EEEOBEETR20RL
THhiz, ThickhiE, 26 7u v r 23 7 ey bW, SEUNCBALTVS, ¥HEEL
OB#EE RS L, ERMK 21 Try rD5H, 4T ey bAIMUTTHD, BREOEL

° o---- URAHORO

=

" adojs jo yibuay

20

F—18 BYLTHEILEE~NOKRERBA
Table 18. Invaded trees on the site of the No. 3 slope in The others

Passage years 12y
Direction S
Slope Gradient 42°
Length lower : 6 m, upper: 5m
Vegetational cover 60%
Species of invaded trees Toe site Lower slope Stepping | Upper slope
Salix hultenii var. angustifolia 7 13 9
=7 Ry axFF
Salixz sachalinenesis 3 4 8
FH AT FF
Quercus mongolica var. grosseserrata 1 5
NP
Aralia elata 5
rT 7 F
Cercidiphyllum japonicum 4
A7
Betula maximowicziana 2
UEAL K VA
Populus jezoensis 1
=S¥ =FIY
Acer mono "
=V Ry *
Ages of trees 8y 12y
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LORFICEA L TWHHE G T 505 2 ENTED,

FTiebhb, RANRALESE CEDRETOREENHE I DI, EEHOY) H L) #Y
SHEEZETLEB2LRA., LLhnb, BYILAT y 7CBFHREAR ALRLD &,
F-BOXHIE, DB RCEOCTRRARKEYEN BT T, RANNFBERGEE & ®
HTHY, FLZOHEMCE VL, FHEIL ) EFEHCRCTRADRE TS - 1.

2. B 1 & &

PLEBTE L 5, RERALZOEROLREE, & QSR BTN, A7
v Tl EOFHHICKE\ W THETH S, L LT, o f - BIEH L E OB o=,
B - BRI e EOTHIC KW TLRIFTH oz, ThBDORAREKL, HAKL LN
T, BHOLEE A WERIT 27 The d, RBEMCRIRHEICIE LCREERLTL 5,

PR S R B MOl ELE, VI b e b, BRI E LT -HancB T 5,
ol 2, WERER - B hEENRETRFR 1I0m, EEEIESm L3 hiE, 1ha b 0.25ha &5
KisBMER SR Shb Z bicied, Thbofiic, MUOHKHENRRALTL 5DT
HAHD, ZORMOAREASTABRMICRACEE LCLE 5 REEY, E5612 THKRE
B EMATWS, LT, ZoOMERRECE? X TOBRTRbLEEEE L, FioAk
M X BB (HER) Erofihic k- TRE IS, ARTkWTiX, o[

Bl—21 ¥R & Rk
Fig. 21. Sheltering the exposed slope surface with trees belt.

HHEE T & il Lig 2y, 5% T
50%, 104 T100% I LED L5, BE
CHETAFEHDCOEEERER LT 5,
ReRicBin, emr e X - Tl
ALy, EEABEIMLUTTHLZ &
DB LD D LT IR LT
foo UL, BERGEAEDSPHIMWER CH DD
2 B, RAZERM kK & LTED ; —
T, EMEEC X - LA Lz b kT Eégﬁfdw¢6&ME%(WH

LEEEER A LD (M-21, HHE-15), XL AMZERN plot No. 1

) . . ) Photo 15. Trees sheltered the stripped
T, EROKEWIUER A TXT 9Im L Fic surface.
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FET A L1z, BEAOSVLFEITCSH > L, BB TRETHS, LHLIOEEH —
BERZIMDTETAILETH-TC, ZODRIIBRYTIC L B2 » 7k » T, EX
BHEIXST 5 EONRETH DN, COHBECIRLANCYREE HATS, Lo, o
DAT » 7L ECRARADRIFTH H 2 LD, BB PRI A A4 X -
THBEIND LN HEIhDDTH S,

3. BEILE®HOMAE

—iEne, BIEGET e b ONC B BT E A I B HEE TP SR Bk E L
ZEBETREHA LTS, TLTC, ORI, OMRUDORKEREHEZBOR
B, UL E@SRELE, Chic X - CEBRBROBITHREZ 325D L, @~
SHICHERMERIT LI LI > THREXREL, @ b1z o B REks #L
ERE ST, RPCHUHECT L > TR EL2 DR TYE, BRMCIZREMCLHNT S C
EWieD, ZERERBTERTWBY,

LaL, SROREESKIICKNCE, MATHTHCKT 5 HAREARTETHD, L
HBEARED I OIGEHEO HRRIFTH - T, & EAKRAC DN OFFEIHGE L R
Hbhtc, TORARKDERL, EHOREEMELRT T, EEICBT AR AT LR
DRES, ThbblEHEOXCHROBEEEGCLHHW IR TW5, ok 2R CHEETIcS
- T, BLBEHCTobhTuAHE TR T, REETW AT T T { &~
H#R AR TH 5,

IDXHE, ~EREORAMRELEREHEMR L,
Lo I ORE 2 I B fediliy, 4 Ticiksit s i
RLORELIREELELZ DD, FTTdxk5 1
BEET A T S e YIBUE T & - T, B~ i
TROLIEAH L S B TedIT, KADRADRBIFC
ot Tio, BYTIECESCLRERANBIT
Botc (GH-16), ZhbOI &3, EIOKGE L
KRG HHAETE LT, EfLABD TR s R
LTCWbZEDIELTEL D 5,

PIE N i 5 Rl e ki, Fhichick &
EELR LTI, SO L5 REEIEOHZR
b L HTin s TeH8IR2 0, R & EMED

RN PR %
BE16 BUATy F~oRE
fWARREAR T LA T O R 0 ik I nh A LB ERE (i)

¢ Bl 37 kR aE plot No. 3)
s B s Photo 16. The stripped surface
AR X 5 B OMERGE, BARERIC R T, was sheltered by trees

- of stepping terrace.
B OEE R MM, BRSO BMET R, |
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—EREZIm U TRTH2BYT LN PFHBOUR /I EC L THEE LD, TLTZhbE
FHECAAELFET I LRI - T, RABRMEYBRCERTHHRANBLOR LS, 3
HAZDEBEERCRLTH, MLITEET LT hiliebirvwZ tddA 58, £ 8B
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HENORKEBEATH S, WEEHICBTHAREA L —BTIXAZLRTWBEIDD, £
REAELA—CHOorbh, ERABFLORACIZEBDH VIR EAT AT RbR T
5, LhL, ZOBARIE, OHEROERVPRELIRTWA DR, BAKREKFEOETIL
BERLOFAETHEN, BELTLES ZEMRHWO, £ELI, hETORE/HELD, B
HAT v 7~EMEhd 3, DEVERLELT L EHERROE -~ (EB) %,
ATy T~EE Fend Qv ¥ 88 %, L TERRBEMTTE -~ 85 (E
W) YBATHEHRNRVLEEZ I,
CRBOARRIIEAERNEL, Biflic TR 2EEIES Z LHATET, Riifeso
REMCHERFTHZ LD, EABARS ORI VAEERS S, LLTC, BEZEBOETLE
BEREZ 30D L AFEAZBEBEHOCIIN YD, ARC XX - EE - RRFEBED 23
BIRDLONERMARNVMEINELZATH A,

3 #

WEBBARC X » TR BRI LICYIIEEE S, AAOARMEORA - BB X - CH
BELTw GAREWO2 T HID, BMREROHRLHELNRL L, TORELHEERA
EEARFRADREHRE LT IR - 1

1) SRERZML, ZRBUHORE - RESSAL, BESP e JHEMEOB LI
R & @B O, JpEE A RN OMERR & b EE L.

2) EEOHEHEFOVCRAE - LH - D - Bk - HERERF R Leow
T ERHAKOVTRRABAOHE - RAMM - BERK - KAORARME RAXR ST
DUWTHANT,

3) RAMAOMIL, 2BHREKBLTVHOE, RETE=Y /"y a¥r¥F, Fis
YFFE, YIHVA, AV FR, = SLFTRET, BRTIAA TR, =V a3,
2y VY, AFFIRENRERGDOTH S,

4) PIREEC ST 2EEORARMIE, EBRE, BHERE, SROMZRN, BARLL
Th%,

5 MWHERARAL, MAEOHBERTHLb LI, LRBE T150% UENRLBEEDHR
FThoTen’, WK T 30% UTHEARTH -1,



672 o tEERFRFREBRFRERE BTE M35

6) ERTHETLEECRBEERIAEL, L CAEBRANRRFTH -1, METHTER
TRHBERIMEL, RERAITRTH 1,

7 E W) 0XRI, HERCIBEENAEDLRLVY, BAOKEREVHLSD,
EXRABEL YOI TE, RABADRRFTH S,

8) WER~OHERTLLUL LREELHBEREBERLVDTORE, BE
10m A ECTR#EBEEIZ0~40% TH B, Im AT TR 100% &L, ¥EBERIELL
T2 100% & T 5,

9) Thbb, —BHCALE LIRS L EHEEOREE BELRRNBESET
CIE—ZBORMBALETH D, ZoORMERHTIETIERTHASLELL,

100 BRAMALRFARMELERE L, FUWEALBELL R ZOBRIELL, L HhE
ELTHRBMCEM LRAMMRKCE T8 (AREE) i, ERAImUToOHET
HI0EXEL TS,

11) RASEEHEEOHEL e, BRES ELUHKRALTL %,

12) RAGRHEZERTHSEBENRD D, BHRLEYEE LT, ZMH - THACH
BEYEDDLHOTHHN, EELRThEBHERR LRSI L LT,

13) ULichio CHEEET - BRYIL - KT/ Ko XBI ¥ EMTH L L b, KA EHL
LAHATOBAR X -T, BREMOER - HELTRELA 5,

X  O®
1) 8 B TREOCREBECETAME. £ UBNAAKERNFERE Y v £2 v ARTE, 1977,
2) A M-RE 2 -NE W REERECREERCET R dLAREFE, 37, 1979
3) HAERH: WAL EEEL LEE, 1964
4) TKkE - REDE: BREMESOO) BERETCHTAMAFECET 5% (II). 88 B AKK
25, 1977.
5 REME - BH k- TEKkE: EREACIIHRETRY o0 EORET. 86 B HKE, 1975
6) B B%: RUEKECHIIREMBOLEHRLAT. SCITHW, 4-2, 1977,
7 K = BEKYOLS. dL)iHkESL, 1975
8) JLEMBE: LREFEXKHAR. 1974
9) Jr¥EEARBHR: WIREEKMAER. 1974,
10) AMAE - PHHET: BPEEOBAKIA. dLlikkE, 31-6, 1979.
11) FHEIEX « RAFEZE): LR@KomE. HEMHERN, 1968
12) #N#k: BBk s REAEpoR (1, II). #l, 17, 1972,
13) #Ek - WILEEL - B P - TARK: BARLCICs 5 RKEEHORY. HIKRHE, 83, 1972
14) BHERL - RE £-FF B LRBEREEECRT HEAEREOER. BHRILH#, 27, 1978
15) B8y . WEEECKT 3 HARECHT 5ME. duass®, 1979
16) JekisciE: Wdho b mHEECE T A EANER. HRIEITHE, 2-1, 1974
17) BEERALES: BEERC ST 2 HEROBECET 5%, 1971
18) AHZE T SMbEIE#. FICHEK, 1979,
19) AHEJTN - IUFER: BRRESEELABRABMRO - BEERLO Lo ORERES, 1971
20) B W: HEBEERECKTIHABRAOER. JukFEH, 1978



HEYBMEFR ST 5RERACET MR (Fs 25 BE) 673

2l) BHAREHEEEELRE: LEEOKR, 1968, 1~1977. 12,
22) BAMBFELTERENHELSE : AELEIER. BAEHES, 1971

23) FEMH=E - MEEBHR: XRITFOOHHEHL HEHKS, 1968.

24) HRERANAHFERRR - AXEAEKK: FRAFHECKT 20 VAL TORBRBPAERSE S, 1974,
25) MERE - -BRRX-#EE R: 55750 1 EARESNUE MEl. g%, 1959.

26) /MUPY RR-SHK F-=ABH - BETIZ: BINOWME. MIMTEERALHR, 1966.

27) RELRERMRFHR: HEOEEY L OV ERETLER. MK, 1972,

) HETHRERAR 0 FELNTEM: BB & B, 1972,

) Gk X REFEA-FH M: 557701 mENESEE TLRK] L8, 1961

) R ST S0l mERERME (91 JbaERF, 1957.

) EREDR - FHEREL: ERERCIIEFEORBLMEMME. 86 [0 H I, 1975.

32) WHFHER: WETOSE L ERETsER. SIEIER, 4-2, 1977,

Summary

We report the results of actual investigations following the previous report done in 1978.
The purpose of the investigations is to point out the process of natural recovery of vegetation
on the exposed slope surfaces along forest roads.

We investigated on the invasion of plants for the slope surfaces of forest roads in Kitami
and Urahoro district which had the geographical distribution of tertiary shale, and of pro-
gressive freezing and thawing due to thin snow cover.

It was observed on the geophysical factors as gradient, direction, length, soil and passage
years, and on the factors related to vegetation as the species of grasses and trees, site of
invasion, the percentage of vegetational cover and numbers of invaded trees per unit area.

Trees and grasses invaded on the toe, cone, springing site and rock bed of the cutting
slopes, especially on the cone with angular rocky weathering pebbles and on the rock bed
cracked of the slopes trees of Saliz sp. invaded.

The species of invaded plants in common with all investigated roads were trees of Saliz
sachalinensis, Salix hultenit var. angustifolia, Alnus hirsuta, Betula platyphylla var. japonica
and grasses of Petasites japonicus var. giganteus, Artemisia montana, Polygonum sachalinense
and Equisetum arvense.

The condition of vegetation was expressed as the percentage of vegetational cover. Com-
paring the percentages of Kitami district with Urahoro, high values of the percentage over
50% occupied one-third in Kitami, low values under 30% occupied four-fifth in Urahoro.

It was expressed, on the artificially vegetated slopes, as the percentage of naturally invaded
vegetational cover and the percentage of remaining vegetation which was worked. On the
artificially vegetated cutting slopes the percentage of vegetational cover and the percentage
of remaining were observed as lower values.

On the slopes with foundation works as retaining walls, wicker works and stepping, in-
vasion of trees was vigorous, especially on the stepping terraces trees of Saliz sp. invaded.

The differences of debris grading on the cone resulted not in the differences of the per-
centage but in the differnces of the invaded species, particullary on the rocky debris tree
invasion was vigorous.

It was clarified that the length and passage years of slope were major factors among
the factors which influenced the values of the percentage. The slopes of over ten meters’
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length had the low percentages of 0-40% and under nine meters’ to 10-100%. The slopes
of over nine passage years and under nine meters’ length even teached to 100%, while in
the case of over ten meters’ length and nine years it reached to 40% of the maximum.

It is recognized that the stability of the slope surface needs the passage years of 5-6
after the road cutting, during the years unstabled slope have failured and slope surface have
been weathered attaining the stability. The time to be geophysical stability of the slope de-
pends on the length of slope. The longer slope causes failure disasters and much weathered
deposits.

Trees invade after five years from cutting, indicating the slope stability.

It was called as ‘restoration to natural conditions’ that the slopes along the road were
covered by natural circumference vegetation and reached to the percentage of 100. It was
clarified that the percentage increased as years went by in case of under nine meter the per-
centage of 50 in five years and 100% in ten years.

Sheltering the exposed surface of slope, trees increase the vegetational cover. With the
foundation work such as retaining wall, wicker work, stepping and channel work, vegetation
work of trees should be planned for remaining the open space along the roads and the land-
scape in the watershed.



