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ha %% D

Per hectare

’ BN e = : X
Time Tree Experimental Tre’c “Grow- “otal | d(irowxx.
- species treatment density stock hasal | ((f;“ﬂ iy
(N ?:mk‘s) area o)
C L (m% 5
T | !
Non-treatment | . ... [ .
. - Po2,378 72 2 G4
i (Plot ) 2,37 1727 6,6 6
Fofore Igzmmalzu Thinning 2 018 | 199 s 90. 1 9o o
treatment | AT (Plot 1) ,218 1 199,05 30, 1 P
< At il o N X
(1966, Jul) leptolepis) ol
T Jear cut 400 | q PO 0 -
(Plot &) 2,009 1636 23,8 92,2
Non-treatinent | ., ., g o op s o
(Plot Q) 373 172 26,6 24, ¢
Karamatsu | qvy: .
(Larix Thinning 793 | 98,61 15.3 531
treatment et (Plot B) ’ I .
(1966, Aug.) leptolepis) |
e Clear cut | N I -
(Plot 8)
z . Nop-treatment . ox 5
Completed | Karamatsu |~ (plot Q) 2,204 | 1898 29.7 . 2
time of | (Larix .
experiment | {epiolepis) | Thinning 759 | 134,61 10,7 775
{1969, Sep.) (Plot R) |
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Table 2. FIK O L L CHEBYOH
Development condition of vegetation and litter on each plot 7

XHEA

B (Kbéma)

®om K OB | R W R
Plot Stratum (%) S Composition
1(C>8m) 100 Z1 % e v Larix leprolepis (5)%
W(3~8m)
feonom 11 0. 8~3m) -
N‘m”tféa)tmem V(0. 050, 81m) 47 A 3% a2y Sesa septemivionalis (3)
Y (0, 05m<) 3 RF YRRV Viela grypoceras (+)
Litter 100 g: : %’;}gf;gztezmdd?yain 2, 3kg/m?
1 100 A5 = v Lavix leptolepis (5)
H P
i & T o
Thé?él)ing I 53 AU 3 Y 2Py Sasa septemitvienalis (4)
v 4 F F LA Oplismenus undulatifolivs (+)
Litter 109 B W o gim
1 100 B w w Lavix leptolepis (4)
e ® . ]
H : 1 —
(,Iearé': ggttmg v 57 A0 i ayy Sasa septemirvionalis {4)
v 5 * i W Oplismenus undulatifolins (+)
Litter 100 ‘( e o & ks
B R

* Class of dominance,

Table 3. £ W B EK o L # o0

Soil properties of sach plot IFEE (Kdma)
i
L i £, e
m T Non-treatment Thinning = )Lléar cuttmg
Factor (@) (R Natural ($-1)
QG 2025 O~3 2025 Omes 1 2025
cm cm cm cm cimn cm
s s o ) A " e o -
Volume weight (%) 76.6 861 /4.9 85.3 76.0 88,0 75,3 84,5
B ik i3 5 5 a o - 0 o o = R
Compactness (%) 7.2 68.8 79.2 87.4 7.5 89,5 78.9 86,3
/k ?L )f\ & h I # - T - = ; “ ”
!otd; poromty (¢ ) 69,4 63.5 712 65.8 70,5 65.7 71,9 62,9
g A
; 5.0 & by A ) 1 Ie &
Non-capi ATY pnm fy @ 150 16.4 15,8 9.2 242 9.8 10,0 9.0
% 4
gl x t: 54 57 54 45 47 45 49 52

Percolation rate (cc/min)

=
[2%3
o
A
%
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rface runoff of each plot

i

. fidl %
o 'ﬁnmam ¥ T
M ;}i h treaiment R 8 EIPINE PN
(1966 [€2D)] N Natural (&
3 e )
(mm) b (%) | Gom) | (%) | (mm) (%)
Apr, 74,0 0.0 0.0 G0 0,0 0,0 1 4 O, =2 0,5
May 88, 0 0.0 o0 0.0 Z 0.4 0.8
Juis, a0, 7 0.3 0.1 1,4
Tal, 140, 8 0.1 o1 G, Z 6] 0, 3 b2 [
a6 0.8 0,5 0.1 0.4 0.2 S
3.8 0.6 0.5 1.4 ¢ 2.7
et 0,5 L5 4
Mo, 0, 7 0,7 Q.5 0.8
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SHEMOMBRTEOBIRREL, ABET Lo Table 6 T3, cofRiukss, #K
EHHBHETHREDLDTCHMETH S RSO LBEOBEEN OO TRIFLC &, BHOAER
Wt - e CEDEM LT S, FRUEEENICA B &, BRELHMBEBLL 5-T Kitb 43K
S fodt, ENTHEMBNFRIT | FRICGAE, O ERRERNELED O HALEDT, &

BOREASEEHSE, WdkSE LTHRLTHWE L EERL TS, 2L, TOH

(mim) S ER R OB EEETH -
60 ] ' ? I
o kAR ‘ T, A TREEAL U H B A4
Nor~treatment (Q) ; : j/
» CilRE | ! ¥ I R G £ 1
« 50 ® Thinning R) ;x’ N, HBHETERRB CET IS
: HIRE (RAE) | f 2
Wi § At Clear cutting (ST) f’ i bbb,
, Ob- %R GoRBY) L p .
% 40 X Clear cutting ) 7 ! Fig 1 & MBX O 3 pERO B
- exposed (S-1T) | _
®a 30 ! * w.’ AIOHER TS, MR
®5 | L SEBEm L bOTH S, CHICK
- y
8520 4 N BE, HKEGHBHE DI
2 Ve g - .
< 4 e VT, HEHFEAS RS M
10 :.ﬂ.fz.i‘ TG ] .
e | THINT B EAMED b B L
P, el Y > U, DEDOESDEME-T, ©
Q»..X;gﬁ’é&—@ A ’ © j e 7 k
20 40 60 80 100 120 140 DEERERD LTI E &
Class of rainfall size {mm)
wmoBE BB B3, W0 hiE® O#Eo k51
Fig. 1 HmKichY 2 WEER & ERTOBG (57 s e
g ‘ é&: Kick A7 W u%"mm .E . Eg{r‘ 14394 Re=aP® (R: A¥cFE, P: R
Relation of surface yunoff to class of rainfall size at
each treatment plot, (éma) OFE, ¢ & b BB ol
Table 7 £ W F K 2 5 D 2 o R
Sediment load at each plot R (Kbéma)
o 3
N W o woo® Clear cutting (S)
(19621}%03 Non-treatment (Q) Thinning (R) B 2k H#E 8
s Natural (S 1} Expoxed f: 1))
(kg/ha)* %(mm)** (kg/ha)* (o) ¥ (kg/ha)* (mm)* (kg/ha)®* |[(mm)**
Apr. 0.7 0.0 0.6 0.0 0.3 0.0 0.3 0.0
May 1.9 0.0 3.9 .0 5.0 0.0 743, 6 1
Jun, &9 0. 7.7 0.0 3.7 0.0 2,682, 8 .3
Jul, 3.2 0,0 2.8 6.0 5.2 0.0 8,183.2 0.8
Aug. 2.7 0.0 19.8 0.0 9.7 0.0 | 13,817.5 1.4
Sept, 12,7 0.0 8.1 0,0 11.8 0.0 3,088, 3 0.3
Qct. 7.4 0,0 8,4 0.0 1.9 0.0 257,3 0.0
Nov, 0.6 0.0 | 5,6 0.0 1.8 i a0 10,6 0.0
XN i |
&1 . N by
The' botal 35.1 i 0.0 ‘ 66.9 0.0 39,4 0.0 | 28,750.6 2.9

iR 7o, Express with weight of oven dry.
ton=:] m3 T LU, Convered into 1ton (oven dry)==1m3,
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Average soll moisture content and coefficient of s
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46,0 001
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AT L, Al

BB <EHM
Light disturbed area

BECE
Heavy disturbed area

THY "/K,\’&"E?Mi (‘%“’ iAlY éUf‘.”
AKAMATSU i
(Pinus densitlora) | |
natural forest r‘o,'

. 7/ /‘
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R ¢ B
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R By, gx Fig. 5
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(P H ;
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R LB i e s
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B, BT 7 g T

THL T R T4 TR

BUNA \ng,xs crenat;
natural forest

Mg

Mes
point

PR B
‘*’/Med ium dis:

B BRocR
e Light us‘(urb@c'
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Htavy disturbed
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-atching point o
ot sediment load

% 3
Forest condition before the m1ttn y and the Eoggmg vmunm on the
investigated area which measured changing of ground surface

F) i & | Forest cond!tvm befoie cut‘rmg Losfgm s timbe o wn a
7 7 FOBE
Investigated | A WinisiE LA MM * g '
nvesti Area : AT . .
ve,{r‘;;d h (ha) D{)‘;I;?;}f i \ };I(:fc“;t Number Volume Number| Volume Mainly tree species
€ i S0 s {N/hs 3Mhay (N/he %/ ha
fnigh (em) (N/ha) {m lhfx)‘ (M/ha) ((m¥ha)
Mo| . | s i LT RV
Ut g 2, C i sDo 4372 210 i ; .
Yokkaichi 2.0 { X v 21 (Pinus densi flova)
i | 7+ .
A 4.6 1223 1 386 191 ¢ 382 175 | (Fagus crenata)
Tavama ; sAFT
(Quercus cvispula)
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Table 10. 57 2 1M ! Y
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" Classi iu’dh(m

A, BRI
Light d!stur’;\eo

x
area

B. g < FLIK
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D.fE %
Spur road




¥
Stud v
Aren

etation

el

PO SR 2

ﬁ i Lw‘ (,s

G




- 14 — RIS 5 286 5

Table 12, £ W AR O L B EE

Hardness of surface soil at each study area M (Yokkaichi)
H # i} 20cm O % B
B 7% X Ground surface 20cm in depth
) ot BOR {E wose R B OB
Study area Absolute value| Index value Absoiute value | Index value
(kg/cm3) (mm} (kglem®) {mm)
g
B S ELIK 9 1% 5 . 5
nght (ilsturbed area 0. 942 8.1 3.299 145
. Lh%i))\&% P a7 a4 ~ =
Medium disturbed area j 2. 687 | 13, 4 3.691 LS. 1
BE» CEK : - f 6 o -
Heavy disturbed area 2. 077 16.8 4,128 15.7
D. ﬂf;mr%oa B 14, 238 22,0 10, 870 20,7
E. (7*' Mjl S ftﬁﬂ“*ﬂ
e < L - o .
Akamatsu natural foreat L 427 10.1 2,493 1.0
land (non-disturbance)

* SR b - IS 5 O RS E
Means with the same letter superscript are not stahstmally different from other at the (.05 level

of significance.

TEREEE (A8 KE)

Soil hardness (mm)
0 19. 15 20 233
‘\\‘% :

{ . TR (R < ELI)
¢ 3339 " Residual stand
;

{

(undisturbed area)

g CERB CELID
¥+ i; T Light disturbed area
o B ! ] L EJE Lt
- ) ] * Heavy disturbed area
oo ZO - % 4 ” Sa
-5 A P
o L " Spur road
y 0 N i
i by
£ RH
WS OF LI
- bl 8 Fig. 7 + 57 2Btk b
e EER CE SN AKX O 15
o S Wi
o 40 e : The soil hardness of each
L area where were disturbed

by the tractor logging.
(Anikawa)
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bk b, ERMOMES oSS Lk U2 Baw, HER Ao, & T
BEECH L, RS TEI TCHORLD BB LTV E,
LTERLESy PLAECESERBELTOS, #B0AEDE - &
B, EELBIUCREN CRBOELAHETELL TV S, HEERIE SN EY
DS, IO & OBk E O,
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Table 13,

Sail properties at each study area PUHE Tl (Yokkaichi)
¥
S
Tl d{ HiL % | i3 4 /M; < %{EMJ\
~ . 7 s pae s 1x. oy ix. N jaiestapy
Study area _ Forest land
. Light | Medium Heavy Spur road {(non~dis-
- % | ¥ 2!
- i ) turbance)
: A cmi  cml  cm P I
g .
Factor 0ot |20 25| Omd -
FAN a5
A X SA 1 35 3 28 810
Dispersion ratio (%> 6.1 92,3 28.8 ‘

Sids :
e £ k
8 il

o

12,8 15, 8116,7 118,11 15,9
94 53 7 38 21 2 4 10 88 47
47,2 1886 0 BL.6 1 46,3 | BB, 4 L A7, 31 67,1 1 48,5 1 37,0 82,7

)
Lo
-
S
o
oz}
(o)
238
.
fes)
-
o
-
fos]
T
N
I

14,8 12,0

[s+]
R
O
~3
N

B6,7 1 82.2 85,6 | B4.6 | 86,31 80,7 1 83,4 176,31 84,0

! e
O, DL,

Te TALG D

CAVC B S .
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at cabh study &rca
11 (Yokkaichi)

B s R a
M K Average rainfalll Infiltration intensity (mmrhr) bef&m%;t foa
Study area %?ggl?&;? =T KU T (ovendry:
NS Imtxal rate (f) | Final rate (f) | ton/ha)

EX BE 7 < £>< eV 7% o0 .
1oht Jisturbed ar 107. 4 137eE 20

B, hEHm CEK

TR b 78b o=
Medium disturbed area 100.8 H 7
C.od ; . . = .
Heavy disturbed area 102.0 96 58¢ o
D. {/fépur%oad i 97,6 76d 194 10.6
E. 7hwy KRERH
(e < LD 108.3 1442 9z —

Akamatsu natural forest
land (non-disturbance)

*EBR S s ;
Means with the samea letter superscript are not statmmdﬂy different from other at the .05 level
of significance.

fmm /hr )

300

750
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&
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1004

Relation of Iamfali mtm%ztw

: ; | to imfiltration rate at each
0 50 100 150 200 250 300 measurement area by the
Rainfall intensity i (mm/hr) tractor logging, (Yokkaichi}
i CE N 3
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ENMb, COT, BALEEEG
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'1th Lha'lgﬁ(,d depth and Lhe lost depth ¢
disturbance degree of the ground foor

T e 9, : M
Item }drt% of s.]()pe Srface of
road mopc .........
¥ Upper 0. 54 !
o i Middle 08 103 0.8 | et |
Changed depth | . N e Cow o on .
(i) Under 0,75 1,51 0,95 Y 1,11
Average 1,04 1.23 0, 69 1,52 1,07
i i
1 Upper 0,67 0,41 ; 0, 24 { 0,78 1,52
A e . . . | . ] o
LA 4 Middle 0,02 0.65 0. 43 0.30 149
Lost depth . - . ) o
Under 0,51 0, 99 0, 68 0.93 0,04
(mm} ‘ o
Average 0,38 0,68 0,45 0,67 1,02

o Lpl, 197047 A81H~~8 H 1 Ao 120 mm

0. 28 ton/ha (4

2ha 12|
EE LT

A C R s & O

WLTHAHAps g En,

18

[
Hs L

-
e N

s

0,26 mm

77 < ¥ ,L!J/I/’f»/k S 7

Table 16, 9 7 x4k

The sediment load from the trac tor logging a ’md the um‘w nts of
organic matter i the sediment load B (Anikawa)
) ) P Measurement duration (s
H o em H 1974 1974 974 e ~ Total
o Jun, 2~ Aug, 248 : - (Average)
e Jun, 22 Sept, 24
SRR G ) , ) )
Weight of sediment load G, 04 0,42 0, 04 0,02 0,01 0. 53

(‘ron/na oven dry)
(%)

Percentage of carbor 1.8 2.4 37 3 (3. 0)
contents i
E R _ | ,
Weight of crganic matter 2.1 13.8 1,6 1.2 0.8 19.0

(kgiha)
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Precipitation
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?»; - Sediment load -t -
@ oM
2 o5l -4 200 =
~ T a5y
8 — = st
* - N A
- 5 b
o - £y
gig 04 %;’K
f]ﬁE B ~ =
. o 5
’xi% 03k i K
g
6 F 100
8o o021 - i ) _
B3 Fig. 8 F 37 2 BHHOHH
g 1 7 Mokt e St we O
3 0 . i
& The term precipitation and
| 7 accumulated sediment load
0 0 from the small basin of trac-
T2 Ju.2Z  Aug.23 Sept.zh  Oct.Z  Janib éfiagégiggzgg)r“
1974 MO B Measured day e
BELBEECHAORENNEZ0OT, RELEL AL ORI, T5bb, ¥ 2EEOK
FETOHNLDE 5ton/ha (HREED 2EAT,

DWW HRBENEHC L > TEEENS D, RINTERIC 2O CH BB OfE O BB L M6 S8 TR
Lcods, Fig. 9 Tk, CHICED LBEROBH - RBEMED 7 BT~ 8 A oot
WELBEATH-1z. COYWMO7 ARG BHE 70 mm, 1HEEAFRER 2lom TF -,

LB FRIC RSB S R WIREREY, BB B0 THERERT A BRI LB 3 BABE N, —F,

OFELPCRINAFBYEREETES, MO METICEC-> ¢, FEO Table 16 O
FRBIAET A AERYRE IURRETRLTSH S, ThEFEBLD» DB MM L, Tory
ORGEMETSO TOW LR TH L WkiRk - TR EN B, BlPE LTHETE005D, H
Bos&BcE 2kg/ha & FELZEHENTH S,

(6) < FLEboO BREEL
mmﬁ%ﬁmﬁ,&&%T%lﬁ&ﬂbkwﬂﬁgﬁm,%ﬁ%m%% KRR LT O RBEEHER AR
B ARELR A AR U e, AR S B O LB EABE U2 Tablel? ok

OB R

SIPEREE R E, DRVEREELTED, BhEDH

HICHE, SR EALEM LB, CNGHEOBERIR S =4 ¥ Th b, —7F, HMEBEER
R E B ORBER S HE DEOE , AR - W EBRE L2 O, LR
HICRBEEREERED LN ot 2OXIE T 7 2 BT & M ELOBEE, S
BORETHE 2 L ARB LTS,

MERBARTE, NS 2 EMOBRBERESEUT, WHOMENSEEPEEMIEOIRZED o h
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Table 17, #iliEE s 1R 2 4 HER DY P RENi] O He s
Comparison of the vegetation cover degree and the soil hardness on the ground
surface at the times of immediately after and after one year of logging in each

study area P (Yokkaichi)
N | NE N Ny
i # 4 \egetatlon cover deol ce (%) Soil hardness (mm)
Stud tmmediatel LRk ]'{%Kz $ lcii&ﬁt:fgit LR R
Study area mmediately . L mmediately . =
after After one year after After one year
A i BE 2 CEK 57 5 83 8 ) o
Light disturbed area Ofe St gl 10, 2
B, PR {ELIR o o .
Medium disturbed area 489 817 13,4 12.1
16,7 83,3 16,8 16,9
¥ e
D. }me iﬁ{; 4 *‘5‘» 0.3 7.3 22,0 20,6
E. 7 75
‘>< ’];L”L) 2 25 I EE| )
Akamatsu natural forest | 2.5 5.0 10 8
land (non-disturbance) |

e Fodt, VEEEW O Y07

T3 A
fah AT

B 13\1@;“}

R R TR

AR S DI Ak K

stk

JHUEE T TS
B O L3N, THE,
3. {RIE - Bl X AR ET 2 ReE

N2

LB BB &, BRHLOKSCRIIRE

MARDEE XD

I oY%

4y, Wil & b S L GUCHH EEZ TR B HS e
MER{LOE D 5, OERRL IR, Ahd S

ﬁ:j,rfﬁf?‘y /RY73]
AN I SR

TLaREH TS,

Bzt LT 5. A

Enagid Table18 iz
SRR OB & I

WHEES NG,
(Th=y) OLH
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Tahle 18, kAN R DT ORE (R P2 28D
Examination on effect of erosion control with some covering freatment in the
logging over land by tractor Az (Hirakasa)
3 X R 5 e rno g et s P i
B xpeum ental plot s Bk M P Experimental treatment

T A R kS R AT T )
Covering work of the Wholc ground surface with Akamatsu (Pinws
A densi flora) branches and twigs.

Covering volume @ 1,69 kg/m? (&

BE (A F g B0 7 A OEET
Seeding work of whole ground surface with orchard grass seed.

t Alr dry welight)

B
FEOL Standing crop in the autumn @ 0, 65 kg/m?2
dT’Y weight)

C JEhLEE (R

Non-treatment (bare land)

Jun. Jul. Aug. Sept. Oct.

’

~ T Covelng work with

- branches and twings ///Jo/
o O R T sl

10 B @,,'L‘ & L " o
Seeding work with

orchard grass

) g;} An 1

B — WAL

e O fon ~f;@a*mmi

!
2
(93]

/

/d 1.2 tor,/ha

&
G

= .

£ /
=3

L)

(o]
<t

; ?
16 &
71)
U978 3,

Fig. 10 A5l M RIZ 5 & O B -7

The precipitation during the ten days and accumulated %echmmt load from
each experimental plot, (Hirakasa)




s and twigs

TR Ltz

M HEREC & iRy (ELORE LM OB SR

I NS DS
DT ’.z‘di



k286 %

SRR N DA O-8T, ok
FREF & UCTHASHITESRHE LTS, $9b 5, 55 A 0108 %%, #5,000ha O
i 500 AT O e (BAEAT o, BikEiE iR clifehtns,

GREMIDTFERLS CAERERSHRO M TH -, Table 19 1R LA X9, 1969~1971
HOMMOSSEIERL, o2 EIITC0L, AFLE o REmEAEOREEE, 8%
0.1~0.2m Wl ¥d, BEARKEELMN0m Llkd o vy )~ MRICHEET 5. AUEIE LIEREE
THLORF L, BOBERFLCHAZNTO S, MHEGEEBICRT 2080, S THELE , 4

o LOEMAYH TSI, B8 kLA 3080 cm WE LT3,

Table 19. 38 & # o & & £

Climatic table in the study area iR (Twalzumi)
e A Month
Tl 1 2 3 4 5 6
¥ Element 0 v S
& i # O (Max.) -5.5 —5.5 —4,6 7.0 16,0 18.8
(ATL
Temperature | # (K (Min.) ~-11,3 —~11, 4 ~10,8 —2,3 5.5 9.5
(e lral H
o St (Mean) — —8.5| ~—8.5 -7.6 2.4 10.8 14,2
W o (ms i o e o )
Wind velocity (Mean) | 10.5 %5 6.0 LY *
B K () .
Precipitation * * * * 43.0 70.5
R H  Month
"""" - 7 8 9 10 11 12
HE#H  Element T
- o % (Max.) 21.3 22,4 17,2 1.2 6.4 —1.3
g3t it ) X
Temperature & (Min.) 13,4 14,8 9.7 3,1 -0, 5 —7.38
<3
o ¥ (Mean) 17,4 18,6 13,5 7.3 3. 4.3
S
P (m/s) . _
Wind Ve?pcity (Mean) 4.4 5,6 5,7 6,9 50 7 6.9
B K B (mm) . A . : -
Precipitation 20,0 140,0 62,0 87,3 49,5 87.5

(1} & B 3 B Observed duration @ 1969~1971.
{2) 4 ) 3 23 Observed point ¢
(8 = & W

2 RET—# i Ippaimori, Iwaizami T, Iwate P,

78 5 £ 1061.93m
__________ s 100 gy s TAKINOUE

FFNLRAD)

/_ o O
vs‘%uum :
. \Q@

e A
Light eroded area.

Lo

’ (&%) (D):
Heavy eroded area

HOHS

N): N2
(’\1,’/_

SRR
U Zoysia japonica
BT

()

s

2
Cereidiphyilum japonicd

IR
Yabukawa stream

800 m - : .
00, 200 100 [

Fig. 12 2RHCHERIC B 1 5 SO RBEAE GRITERD
Typical denuded land in Iwaizumi grazing forest (longitudinal section),
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Table 20. HEH O K5 553 0 4 8
R (Twaizumi)

Distribution on each area size of the denuded land

Area (ha)

X 2y jidi}
Classification T . . ) ) .. L o A
0, 010, 050, 05~-0, 100, 100, 30|10, 30~-0, 600, 60~1. 00j1, 00~-3, 00| 3, DOL] |-

[ i ¥ ) .
(] Nufgber e 96 85 60 24 9 11 7

% 32,9 29,1 20,5 8.2 3.1 3.7 1 2.4

Denuded area @ 10.53 ha,
Ratio of denuded area : 2. 1%.

AR & A ) 1 o
Elevation ﬁ@f%if
“or SOF pclination
n -
|
0 b m j ] ﬂ ) odaond.

O A~ 21 20~ &
0200 % B~

1000~U ~ 1200~

~ 5y X
1100 1200

900,10

Frequency of denued land

r  wmnmeEs
R oy 12 slope
7 i B Parts of slop
Direction
401 @
20 40
i
R ; !
b [ 00 Ll
N NE E SE S WNW @
i
O
— R 3 R
50 Vegetation & (J“ =
? 0o, @
40 3 2 5 9
[ e D
[
«2
O /1 s
Fig. 13 sBmo s
T Ty P 4
a5 CEFD oo
Distribution of the denued p @
land for each habitat factor, - S
{(Iwaizumi) 5 % @
T @
] =3 3
Q. (o o
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Hordy o 45 JARG, I ) FREDBEARER NS DET TS
B OB & 70 2 BEI A, BEBEHSE LTV A, o QAR kT
A, Fig. 12 ORL 2, OB EEEER S U, MELERILE I B

LT b,

OTEI Eiz, A
BIHMBADBRL - CEAT 5, COBEOTIBETNRS 4 TOH OMREE S 2
SEmICEBT AR A A LN EHOBERO ARITIAHE AT, RAET S

B Fig 183 Th2, chick?d T3 1,000~1, 200 m O, FHEOMBHTE S, M
WANC HRER (VoY) 2, IFETEEIT, AT 21~85° OISO EMER LT

Wh, CORERIE, STHIGMEE LA ES, REAORPEOHOIMEEE S
Table 21, ¥ i % 3 TEkARIT
Correlation coefficient between en\vlzonmenui faciors and ra’uo of denuded area

and these score by the multivariate analysis R (Iwalzumi)
- — e e N . 5 A B o T
BREAF Y ~ C 7 = N ﬁgﬁﬁigf‘
Factor and category Latitude Score ‘ correlation correlation
1 50 0, 000
Mok E 2 O = B0 0. 231 0. 306
Open degree 3 50~0m 0. 980 oV
50mL -~ 1,047
1 ~  700m 0,000
o 2 700~  800m 0.591
J o Q s g ried
3 800~ . S00m 0, 642 0,177
“Blevation 4 900~1, 000m 0, 642
5 1, 000~ 0,757
1 4k Non direction 0, 000
% r 2 Mainly NW 0,019
e e R a P £ 0,198 0,138 0,717
Direction A Y W 0. 235
) »” SW 0. 254
1 ~10° 0, 000
s 2 10~20° 0. 226
i t?’%‘{' A 1 ; 20267 0. 330 0.211
nclination angle Y s
3 27~ 35°
SRl L o e B 1 X Lower 0,000
},w}t“oz) 5 & 2 d Middle 0,188 0,199
Farts o slope 3 I Upper 0, 294
1 ~ 259 | 0, 000
bR B 2 25~ 50% —0, 165 0. 664
Porest de 3 50m 75% -0, 659 S
4 75-100% -1, 419

(1) BHERE Number of study plot 1 296.
) EREDFOLHIKKRS Ui,
The rativ denuded avea divided into five class as follow :

® 30%~EL @ 15~30% G 5~15% @ 0~5% @ 0%
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Fiainess plain

Fig. 14 & ; :
The maodel of erosion development and the measuring data by fixed stake
method., (Iwaizumi)
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Table 22, [EJEHEIC L 2 MBI 0K L OBEYE (mm)
Removed depth of surface soﬂ on each ground cover which measured
by the fixed stake method H5 (Iwalzumi)
N M;l iﬂfz ﬁ LS iﬁ B P H
- Forest land o atural grass ™ ;
2 s ) e ; 3
%l)bﬁerf};}e d diﬂr atmluj broad leaved trees | land Bare land
ELE(RER ELE|RER B LEREE
Variation| Loss Variation| Loss |Variation j Loss
1968 ~ 1969 1.7 1.0 1.9 1.2 3.7 l 1.2
1969 ~ 1970 1.5 1,1 { 1.5 1.0 8.6 | 7.8
1970 ~ 1971 LLe 1 T R O 0.8 7.4 1 5.7
SR ¥ Mean ] 1,62 1, te 1, 6% 1, 0¢ 1 6, 60 { 4,94
i i |

a5

(1) BASRPEHEMIIZ 5 B EDERDCEAERT,
Means with the same letter superscript are not siatistically different from other at the 0.05 level
of significance.

(2) M%) A Inclination angle of ground surface @ 15~17°
i 7 Direction : W,

B OBEREE» S, Fig. 4 0eFrodHic Ry SEHHIC IR O AsIE 5%
EN, INORAEORE, BLEEI > THRAKMHELTHL KD TH L, RO EMEE T, B
D & H BT B IEPIA RO DT, WHIC L » CHEESIEKT 5. L L, BRIETH-TH
FREIS A,
TS O B O BERBRIC & AR L
DEFENRIC L 2B T, 40 5~20cm RIBHET 2 L Bbb -7,
REOREIFHERIZEOBERREICE » THEIN TS, VS OBRBOREE, FE0DS

DI DZBHEEIC LD, VARBROBEEIC PR OBEBL T2, T0b b, VoNBBEIR (Rhu-
zoctowia solani Kiun) [T 84, FERRITHFE LT 285471, HEREG 00 o DK s kit
PR U 0 BT, TTIRERIN TS,
R (R A, (o), Ml OEIEREERMD oft
AT, BRI S THEIOBEREZME LR Th i, ok bl BHOEMEEES
4. 9mm TOIHEL, MoEhi L lom @BES0h, 8, HBENYNTLEIELILTNIES
THERBENSRBET I CEMEL N, IR NN EOREI L1 EREOE LSBT LR
fo¥d, BEFREHCHIFBKOKA BRI LT T LR E LD EFEA NS L L, Hidics
O, EREMEDPBADITREO LG h L O L HBBEERAE D LNEL,

2. HAREEEERRHIC BT B IE

(1)

@?wcc@céaﬁﬁéWK,m

Table 22 (3, M

¥

BpIATEE: S L BE, FHORBC L EMSTRE: Lzs L
Th, RHEDOTH & OBEN G ARIICEN T2 LREHTE L. ChEdEd s HIGTEE

LA i IR (R R M
Z 1, 200 ram,

AP OIS TN D BER AR KR & K T H -7

HARICRE T TR T E




N R SRRk

RO AT

:Axw}xﬂwz J)\’”W\ U 4R & 128
R ORI &,

ThEHe |

EREDEA DI

SRLR DD ISOMIE T B 4%, HOKNA R B /N
L3 BT, BT
DS € PR T

TUTO %, FAEE08%

Fdr T,

X3

it 1002200 m®) i E

Table 23 13, SEHE (0"\/50}
A LA R
LSARAED, &

(PREMD Py

Table 23, Ji 4% 1o &

Change of infiltration capacity by the grazing

il yid L
) [ HINAG04) ?}': 3 /r} ‘ )
Bt re et 8 ~ " ' o =
Measurement area The ﬁ rst [The L’:\ttef1 . Wean of
half half | Final | one hour
(30 min) | (30 min) | e g
Ak iy
£ X 305. 8 171.3 172, 3 226, 2
Non«vrmzed |
[
o ¥ 5 1
T“‘?atLﬁ'\ai Zr vfg: land 114.2 50. 6 83.2
s T ¥
oo | K
Flat area razec i AL OB 503 &0 | 5, ¢ 41.2
{(0~-5%) * Artificial grass land o e
I £ i
A B Hh e s e Py
; ] 4,01 1.8 20 47,8
; Bed mound A whew e 7.8
Irdmpied
A B y i
bare land “,gxmﬁ # 36,9 15,4 12,0 24,7
Tre
% ' :
- i~ 124, 5 123, 8 124.0 |1 1242
o on-grazed ;
Sloping
area ; 59 9 19,7 2001
e 250 - land
{(20~25°) fﬁ #r
Grazed AT 5 oa
4 7 & 3 37
/Xrtmc‘al grass land 342 | 8.6 6.4 S




Table 24, % % 3 »

%R
H Volume weight

boﬂ

restipated ares | Wa‘mht hardness
Investigated area (‘kglmz) (kglom)

POl

(%)

O~~35cm | 2025 emy

[o)
e
i

1,173 2,493 64,6 |

ﬁ{ HE ; foq} n}\l . i .

i 63 4. 36¢ 7 3 | 71, 4
grass land ! POl 4, 568 1€ x 71
5@5 H i
Flat area WM \ N o
" 24 3,830 73,5 71,8
(0~5%) al grass land 0 , 88 la,0

’ R HE , -
B R B g@d grihnd ! 362 6,380 84.6 0.0
Trampled

eyt danmel 7 e
bare land g . S . - . .
Tra : .

s y
o 3, 00¢ &1, 7 &1, 5
Non~grazed , DUO .
71,3
71.8
o ate

> g
[ gRtepd

KEle &L K




v after pasturage

«olation rate
{ocfming

o

3

=

{9, 4
19,1 14, 0 34,5
18,1 10, ¢ 3 20,0
9 7.6 18,7 84,6

14, 4 5.8 | 25,0
20,0 18,7 13,3 18, 1 29,1
19, 13,0

4,3 6.7 34,2 22,9

BHU AT

A
s B W oE

.
i
0
;
o
i
p
: | i |
30 40 50

o
Inciination ang‘e

Relation of e to area ratio and
frequency of bare Lmd in ‘rhe grazing land,
{(Himekami)



— 30 - RIS ST P)L & W26 E

120~20°070F 2 BTt hs, 21~25° L0953 &5, 26~-30°TRR20% & E <D, 31~35°7k
40%, 36°H A B E50BHNIET B L ENhD D,

WEHRE S, AERICET 2 20X 5 BHEBO HEHERERER, Wil
LOPENIIREST S L LI K » T TRBERICBITT 6 LB L0
L - THIE Y O HEEMEA L, Fh, H 7 AV 5 AT

A & A I LTw%%;igmﬂ@mmﬁééuf@b%,&FV@bQ@g%@K%%&@
b, ZOFPOBICTVEMFEINIER LT L $7, RO AEOMmBETE ;
BN, BEOBKAHE (FErosion pavement) KI8T 5 & METEHIN
STV i AOY PRARY = T PSR SR Thi LAY Ve S R N AR B 2 SuVN

OFBEEHICE ST
ERRNASRtat 2 ¥ gl r
3. HMIC & SMHEBEICHT 2 RER
MBI ED DR OMRRIR L 20, Fh, B K » THEARBOSESHEmS NS 0D
1, FERRAD L ICHS
TP TH D, FII LD MO

U

WA E D, Lipl, EEOIDICHHIIDUE P LNBEELSH AL

BB E ARANIIR L, RO ERHREBICS b &

Do THME TR, BRIEHEIRETR, $hoTHIREEOHEAIR TS -7, 4BRCOLIKIL
GHERR U BERBZENZNEEL NDY, BRELENT S LTEBTi s,
BREF T 2 BRI AR S LG FEOWEMEr b -E0C EnEL b, T, E8%
P L R e & A CHBRBEEOHO MBI I EEEANBN L 2 TH 5, ThLL, Fileks
BERODAENE R -2D, [WENPRADRE Lod0BIES o b LOMBRLOBAT A 2T H

Bo A L Cﬂﬁmﬁv@bMC%,}W%ﬂ@@ﬁ%,k&id@&%ﬂ@?MEw&@@@ﬁ©%
ELPTOREE EBEFET B8, GBS D LD BOIPERER T A B B

DEW, FIANIETE 2 RUEERE RN L T RETH L, FRBEREBEEEOTEIC X 5L
PEB LT, KREPHECBRENEE 2, BEMIEESELHET 28, ME HBOEEMKER
KL HEENE L, TOBKERIEENOEEENG . BEHSRREETOREORKRO LI K, BFE

FREA 20~~25° A e & ABICEMIBE D AEDHRIEE > TV AT EPLAT, COFRD 20° %
Fay B4 ¥ ELT, ENLUTOEHROFAKE EHico,

DEE, FFOKEFEHSS AR A OE CEBOFE L, KEPARL L CIHERIED DI,
FERO_EFBOFR LIS BRI R - TR CEBFETH 20 BORBOREEWKEL LY
TOTHOAENSEA0T, TORBELSE LD, BHURERE & 3 BRI RD s, Fi
GREOFEREBSPOOLE, Tl, TOMEIOAWMALD LROSEKINE XTI Z2 TED,

BEMARIC L0, BEOEERSIC—EPHEESEATIHBARE, ThiE S hlsfeiigss
BRI, THERBERMSHENERT C LI d X508, WANEBEREEL, HilE
TOAHBE ROBER0 BREFFEAICICERTHRE LN T 2556
WOFHIAMSIND, COLI G, RALOUELTEREE CRER L BE T~ %

Lo

BRI ORE S L
BB DLST I IEE

FEE -~ dikd, BRMIFMET R B, MR LR ER Y & oM
BRI LEOL, RBEBSKKEREOEZORTVEBIKRIELA
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Table 25, 19694E D I XD U A B84 0 BRI
The natural condition of study areas, which damaged by the forest fire in 1969
B (Yamagata)

Ty o | o B R
X = ﬂ@)ﬁuﬁ LR PN S O N
Area Hom E/ejarii\;g Slope I”Ch‘tli) | Soil Country Vegetation hie fgﬁt
No. o i ioﬁn angle( ° L1 Lype | rock type (m')
. U e Planting
3 ykS 50 > QT SER IR 21 nray | A forest 5
A-T(M.BO* 650 | S SW Balance 31 Bin(d) |Quartzite (Aéﬁéig}m) 5
A-T(L.BY¥ | 660 | SSW 32 | Blo(d) ” 5
- - I S &4 p ” Cut-over -
C-T1(H.BD® 550 | SsW | i 29 | Bio(d) I R
C-T(M.B.) 550 | SSW | pajance 30 Rlo(d) PR .
" - e . # .
C-HW(L.B.) 550 | $SW | pitance 30 Bin(d) I Natheat
B-I{N.BY* | 550 | NNE | s 33 Bin(d) | " forest 5
) Balance (Udaikanba)

*2 hp Medium burned (M.B) %% 1 A Heavy burned (5 B.)

B DEHRIR L
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BB AT (28D CHFE - 38 - 38 =

Table 26, FRIEMWWHOBE R LR LOBEER
The existing volume of litter and the burning depth of surface soil
..... e (Yamagata)

b

i #

i hummg) depth of
Area (No.y i ,_h, - ko
; vy weight E !
Coverage (%) Air (ckg}n;ﬂégxgh surface soil {cm)
A-T (M. BO* — 0.0
(1. BO¥ 70 : o6 e

Y O
[ T
fovee B I o B S

(H. BJ# ; ; 7.0
I (M. B — o
C-H (L. B 45 0,09 —
B-1 (N, BO™ 100 0, 24

|

1 Light borned (L. B.) #2rhp Mediom burned (M. B.D ¥3 @ U A Heavy burped (H.B)D
S No burned (W.BD

FEHIC 38 0 TR IR R 22 408

LA BT, W
OEERE LT, MIERMERCARS S URER TR, 2oBLA

Lipl, 2HEOT7 Bhariid

SRR D239 & 95 T2

AV SN A

DEETH 72D

AT, UA
e B
TH oo 58, WRRIC A L EBBEER Y < F, 25 =79, A2+, €4 Vad VIRETHS,
WU AR B TER

‘:f:i’.:\'}\ LTl \/‘»«c %%:T(X’/{

AR

< S B OB A

(3) BYmEOEL

G ERI U e R DS HT RS Table 27 [ e, 4efkn
BEhL TS S EDWVEEND, 0~bem DESTHEVIELE
AVEEFRALEIVNE {2, BT
B OB, BEBCPKDOAD I - BT ¢ B
SRRSO, MO AKD ~-bem DERT,
CAURRALOBKYE: (Repellency) LM 5RO,
DHEBARLEBE LN

MEKBREI YO FET, alldid Z
AR, FRTERDA - o BE R BRI SRR LR BMEbd,
PTH S, BARMGHAKRE Wax 0 Resin @ L5

BEZEZLITNLEW, ke & A W sk

I AT 5

LI D E R

MES LA, Tib B, WRoBE

PR E I T g, Mg

Lt L RO

LINEGEERIL TS, SOk

T M}V@J‘-kﬁ“

1”’&! L%

B4

SEER &AL T
& % BN P




34 - H

WEREEE W 2865

Table 27. {FHEWM O LB O

The soil properties of each study area 1 (Yamagata)
\\‘ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ f‘ﬂA b‘cudy area A-1 CA-T c-1 Cc-" C-I B-1
N MBI (L. BJY® | {H.B)®| (M.B.) (L.B. {(N.BO™

0rB | 20~ | OB | 20 | 0o | 207 | 0B | 20 | 05 | 20 | Q5 | 20~
LT So;} factor ™ cm 25cm| cm 25cm| cm 25cm| cm 25cm| cm 25cm| cm25cm

7 b # £ ol 69 ¢ N o al o A - o
Volume weight (2) 57,0 62.6| 1.3 88,5 63,4 70,8| 59.8 63.9| 62,6 79.5 38.5 50.5
rL ‘Tu E‘BZ G i o : 5 . . P N .
Compactness (% 76.9) 68,0 75.1) 88,2 73.4; 78,9] 74.8 74, 3| 84, 4 88,2] 60, 8 66, 1
4 fé 7 ¢ g Bl =7 9 [ 4G
LW The fotal 77,8/ 77,70 79,9 68,7 75,5 74,41 77,3 76,9 74, 6] 69, 3| 83, 4] 80, 4
Porosity e
o 7.8 15 1113, 4 13,8 14.5 12,7 5 5.2
(%) Nom-capillary | 178 15.9 20,1/ 13,4 13,8 14.5 12,7, 11.6 15.6 16,8 15.2) 14.6

N “ i-:I

i K ) 7 o ‘ 9 8 0 63 & . .
Water-holding capacity*i(gg) | 709 66.9) 672 62.8 44.2) 60.3) 58.2 68.0) 63.6 69.0] 72.1] 74.7

ook fb & : ! N [ R .
Agaregation (W} 22.8 19.4) 19,20 204/ 12,4/ 13,3 22,0 17.6] 18,1] 10.7] 25.6 22,9

2 3

7 . 4,6 68,4 51,2 ‘ 4, 5| 37,7 45,5 50,5 47.7 5. 4
Dispersion ratio (%> 54, 6] 68, 4| 51,2 44,2} 59, 11 44,5 37,7 45,5 30,01 47.7 4Q~>3 0.9

H + H : 15 7 A o -
Clay ratio (%) 5.4 18,8 8.1 15,2 8.3 7.1 8 6.6/ 11,8 13,7, 59 5,0
o g 2 o 9.0 73,5 72 , .
Erodibility <%) 97.0] 87,0 92,0 96.0 73,5 72,7 97,0 97,9, 81, 3100. 0| 74,1| 88,4
% e 5 7 y 5
Rapidity of swal!mg (seL) 5.0 6.6 5.4 47 52 7.1 2.00 3.6 54 2.6 2.3 33
bt K # 57 5 A S ; ;
Pereolation rate (cc/min) 571 86| 97| 60 52| 102 139 144 53 76 97, 9
5 B ® ; \ I A A )
Organic matter (% 13,7 10,3 9.8 5,7 9.3 4.0 12.5 3.1 9.2 3.5 358 85
+ B A& K B a
1 10, 5] 34 5 3 . 31,3 8 24, 3 39 < 34, 4
Soil moisture® (%) 31, 6] 40.5| 34.8) 35.9] 23,2 33,3 31.3 38,1 24,3 39.8) 36.3 34,4
pH (HO) 6,0 6.3 5.9 6,0 5.6 59 59 58 58 60 56 57

*1#gfg Light burned (L.B.)  *2 fU Medivm burned (M.B)  *3 J{UA Heavy burned (H.B.)
*4 4 A No bursed (N.B.)
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Table 28 {2 3BHONERS L f R 300 mm/hr T OYIN S &
UERERELy— T, K BBH BOBHBRETH Y, o W THE
AOBHEREARLTCH S, Thikkd s, ROALROEERKYD £ & F BEkedhb, $i,

20 HREF, 2N LB UARBHOBEMEE C s AT, WFHEASE L B 4mm/
hr BEICBR GV, fo K2V TATHEUABIMBIZ KON SO 1/ABOETHD, [ U
DVFTT S Y IBREIC & THE LR RNPY 5N,
(5) #LoBEH
Table 29 WEENE L CEEEGIC X - TH
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Table 2. [EN®S L OEAR L DR LFLOBLR
The lost depth of surface soil which was measured by the fixed

stakes and rocks i (Yamagata)
’ Fom oo i
Hh i Site of slope @ oW ;O
Area EOUWTTHR Y W Ty T I
No. Upper Middle Lower Average Observation period
(cm) {cm) (cm) (cm)
A-1 (M. RO*2 —1.5 -1, 4 —-1.2 —1,4 Jul.~~Nov. /1969
A~-T (L. BO™ ~1,5 —1,2 —{, 6 1,1 ”
C-1 (H. BY* | - 4.4 3,3 -2,5 -3, 4 May~~Nov./1969
C-T (M. BO -~0,5 | - 0.1 G, 0 -0,2 Jul~Nov./1969
C-M (L. BD ~0Q, 9 —-1.1 —-1.2 —-1,1 May~Nowv, /1969

A1 ik Light burned (L. 8. #2 i Mediom burned (M. B.) *3 3% A Heavy burned (H.B.)
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Table 30, FWTEDLOHHLE S
The sediment load from each runoff plot and the

= H R Y T H OB 9
% F K Plot Soil Organic matter Soil Organic matter
e Jul, 24~Aug, 1 Aug. 1~Sept. 2
No. .

ton/ha % kg/ha ton/ha % kg/ha
A-T (M. B)* 0, 67 8,4 56,5 0,51 7.7 39,1
A-T (L. Bo#® 0,05 7.6 3.9 0,10 7.9 7.9
C-T-a (M, B) 1,12 20,5 229.3 1.80 14,8 265, 5
C-O-b (M. B) 0,55 14,4 79. 1 1,39 11,4 158, 2

(1) *1 B9 Light bursed (L. B.) *#% i fF Medium burned (M. B.)
(2) dEMK (C~Il-a) Noup-treatment plot. M7 LK (C-II-b) Plot of simple terracing work by bun~

K OREET, BLE6PAMOEMETS 2, NI LBE, ks UCRIEBOBIESA
$y FEANE D, BMUARKBNTINHEETH 5. DX I RFLOBRIE, BRI CDRNE
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content of organic matter in the sediment load g (Yamagata)
B H OB WY = S 7 H O Y A H OB oWy
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! ! |
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0.45 | 1.4 51,2 0.10 \ 12,6 1 126 | 3,47 14.8 |
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Studies on Function of Water and Soil
Conservation based on Forest Land (D
——Influence of disturbance in ground Hoor upon waler
runoff, infiliration and soil erosion, and the conservation

management of forest land—-

Hiroshi Mura® and Yisaku Iwasaxi®

Surmmary

The purpose of the present study is to clarify the influence of the disturbances to the
ground floor such as cutting and logging of the forest, forest fire or forest grazing upon the
water and conservation functions of the forest land., Besides, the findings revealed in the
investigation are to be utilized in the conservation management against the destruction of the
forest land brought about by the above-mentioned causes,

The stody is based on the analysis of factors such as surface runoff, infiltration or soil
erosion on several examples of disturbance, or on the specially provided model working areas,
through comparing the disturbed land with the undisturbed land, Measurements were made
using the portable devices built as trials such as slope infiltrometer and soil erosion gauge or
using the fixed runoff plot

The object of the investigation was the mountainous drainage basin in the Tohoku dis-
trict, and the relating experiments were carried out in Koma experimental forest of this
institute or in the laboratory. The term of the study was 10 years, from through 1975, The
outline of the method and the results of the study are summarized as follows:

1. Influence of the disturbance in the ground floor due to cutting and logging of the forest

and congervation management of the forest land '

(1) Choosing the Karamatsu (Lariz leptolepis) thrifty stand in Koma experimental forest
as an object, cutting works such as thinning or clear cufting and siripping of litters were
conducted, After that, fixed runoff plots were set up in each part of the forest, During Four
years from 1966 through 1969, the runofl discharges and the amount of sediment load were
observed. Besides, the seasonal fluctuation of the water content of the soil of each part of the
forest was investigated, using soil sampling method as well as free tension lysimeter.

(2) The amount of surface runoff from each part of the forest was small dus to the
large infiltration capacity of this area as well as the lack of heavy rainfall during the observa~
tion term. The mean value of the ratio of surface runoff during the observation term was
only a little more than 1 per cent even at the area where the ground surface was exposed
due to the clear cutting, The difference in the extent of cutting, namely the thinning or the
clear cutting, did not produce any distinct difference in the amount of surface runoff,

(3) The amount of sediment load was extremely scarce even after the cutting works such
as thinning or clear cutting. However, from the area where the ground surface was exposed
due to clear cutting, the sediment of approximately 30ton/ha (oven-dry) was transported an-
nually, The relation between the amount of sediment load from that area K and the precipi-

Received November 10, 1975
{1} (2} Tohoku Branch Station
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tation P was known to be expressed by the exponential equation E=1, 488 P15,

(4) Comparing the percentage of soil moisture content by its average value of total layer
down tc the depth of 1m between the forested land and the deforested land, there was no
distinct difference, However, comparing the annual percentage of soil moisture content of
each depth by its coeficient of variation, the depthes of 20~-25 cm and 40--45 cm had larger
values than the other depths in the forested land. In the deforested land, the coefficients of
variation were larger at the depths of 0-~5cm and 20--25 ¢ than at the other depths.

5y As a result of free tension lysimeter measurement, both depths of 20 cm and 40 cm

showed prominent dewatering tendencies in each area. Especially in summer, the dewatering
tendency was more prominent in the forested area than in the deforested area. The dewater-
ing measured by the free tension lysimeter is directly related to the evapotrauspiration around
the location of the instrument.

(&) Choosing two small basins where stem-length skiddings were carried out with tractors
as object, the infiltration capacity and the soil physical properties were investigated in five
areas into which the hasins were divided according to the extent of disturbance in the ground
floor, Moreover, simple soil catching apparatuses were provided at the ends of both basins,
Sediment loads from the entire basins were caught here and weighed periodically, One of the
investigated basins was a gently sloping cut-over land of Akamatsu (Pinus densiflora) natural
stand, The other was a cutrover land of Buna (Fagws crenata) natural stand with compar-
atively steep slope.

Vs

(7% The movemes

s of tractor skidding vary depending on the topography., For instance,
in the gently sloping area, it can move over the entire ground surface, while in the steeply
sloping area, the passages are likely to be concentrated on some special routes, On the flat
planes of the upper part or of the lower part of the slope, bare lands are formed due to the
turning of the tractor. The parts of the land where skidding works were conducted by trace-
tors are classified into the following by their degree of disturbance from the frequency of the
movement of tractors, namely, light disturbed area, medium disturbed area, heavy disturbed
area, non-disturbance and spur road.

(8) As a vesult of infiltration experiments, it was revealed that the infiltration capacity
was extremely lowered at medium disturbed areas, heavy disturbed aress, and spur roads,
compared with light disturbed areas and non-disturbed areas, In other words, if the value at
the non-disturbed area is assumed to be 100%, the relative values of the spur road, heavy
disturbed area, mediom disturbed area and light disturbed area are 219, 6345, 86% and 1009%

respe

rely,

(9) lnvestigations of soil physical properties on each area showed an apparent influence
of the soil hardness, Especially in the soll hardness of the surface laver, there were signifi-
cant differences among each area. Al the depth exceeding 20cm, the influence of the rolling
pressure was not promient, Besides, significant differences among each area were noticed at
the depth of 0--8 cm by such factors as compactness, percolation rate and non-capillary porosity.,

(10) The amount of soil loss at the end of each basin in the year of skidding was 0,28
ton/ha by Akamatsu natural stand, and 0.53ton/ha (oven dry) by Buna natural stand. The
amount in the second year was almost zern by the former where the degree of distufhance
was light, whereas an amount almost similar to that of the preceding year was shown by the
jatter where the degree of disturbance was prominent, It was confirmed that the principal
sources of these sediment loads were the surface of the spur road and the bare land which
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composed the slope on the valley side of the spur road.

(11) Since the destruction of the forest land through skidding by tractors cannot be neg-
lected, the sloping bare land where the erosion is likely to occur is to be covered as soun as
possible, Over the surface of the spur road, the covering work of spreading branches of cutt-
ing trees and the greening work of seeding pastures were executed, From the results of
these works, both conservation treatments were effective from the standpoint of the prevention
of erosion. Comparing the annual soil loss, it was 11.5ton/ha (oven-dry) at the bhare land
without treatment, while it was less than 10% of the former at both covered areas,

II. Influence of disturbance in ground floor due to pasturage in the forest land and

conservation management of the forest land

(1) Choosing Iwaizumi pasturage forest land on a peneplain in Kitakami mountainous
areas, the relation hetween the distribution of the devastated land and the site conditions was
examined, This area is severely cold in winter with strong westerly wind and has pastured
oxen and horses for more than 300 years., In this area of approximately 500 ha, there exist
expanses of eroded land which are thought to be caused by the severe meteorological condi-
tions and the prazing of oxen and horses,

(2) Summing up the distribution of the devastated lands according to the site conditions,
there are the following characteristics: The devastated lands are concentrated within the
range of the elevation of 1,000~1, 200 m, on the upper parts of slopes, on natural grasslands
concerning the kind of ground coverage, on the south-west parts and within the range of 21—~
35° with respect to the slope angle.

(3) An attempt was made to judge the degree of the danger of devastation, through
dividing the whole area into 300 squares and calculating the relation between the ratio of the
devastated area and the site conditions using multivariate analysis. From this, it becama
possible to some extent to foresee the occurrence of the devastation through analyzing such
factors as forest density, open degree, elevation, direction, inclination angle and parts of slope.

(4) The beginning of the occurrence of the devastated land was inferred to be due to the
occurrence of the bare land caused by the behavior of grazing cattle, The enlargement of
the bare land is strongly influenced by the collapse of the top soil layer caused by the frost
columns or the frost heave as well as by the weathering and the erosion of it. The investi~
gation into the movement of the top soil by the kinds of surface coverage showed that the
annual erosion depth of the bave land reached 4. 89 mm. Whereas it was only about 1 mm in
the natural grassland under pasturage or in the forest land,

(5) In order to clarify the devastation phencmena due to the pasturage of grazing cattle,
an investigation as against non-grazing stand was carried out on the destruction of ground
floor, the occurrences of the erosion, the infiliration capacity, soil physical properties and the
amount of sediment load in Himekami national grazing forest. The areas are young Karamatsu
(Larix leptolepis) by planting and fifty cattle of one group are grazing by the rotation system
within that forest land,

(6) As a result of investigation three years after pasturage, it was revealed that the
pasturage had lowesred extremely the infiltration capacity. The influences of the behavior of
the grazing cattle on the top soil of each grazing plot were apparent: the soil hardness, the
compactness and the dispersion ratio were increased, and the percolation rate and non-capil~
lary porosity were decreased by the cattle grazing., These influences were remarkably large
on the trail and the bet ground of the cattle,



(7) As a result of investigation into the occurrences of bare lands after pasturage, it was
shown that the ratio of the bare land was less than 3% of total area, The bare lands are
cancentrated the most on the mid-high steep slope, and secondly on the flat area at the lower
part. The occurrences of bare land are closely related to the angle of the slope. When the
angle exceeded 20°, the frequency of the appearence of the bare land and its ratio in area
increased abruptly,

(&) The shapes of the bare lands which occurred showed special features depending on
the topography, and also changed with the time elapse of the pasturage. For instance, on the
flat areas at the upper and lower parts of the slope, compact plane bare lands appeared, while
on the steep slopes small stair-like bare lands appeared. On the talus at the foot of the moun-
tains, subsided bare lands were found. At the small stair-like trails formed on the slope, the
steps collapsed with the time-elapse of pasturage.

(9) The fundamental land conservation management concerning the grazing in the forest
land consists in the appropriate selection of the land and the grazing management. In select-
ing the land, the angle of slope 20° is an important check point. The lands to be used for
pasturage should be on a gentle slope with the slope angle less than the above-mentioned
ralue. Besides, on a grazing lot, it is necessary to rotate the cattle corresponding to the
appearance or the disappearance of the protection cover of land surface (ground floor plants
and litter), On the land along valleys or located on high elevation exposed to cold strong
winds, it is necessary to conserve forest as much as possible.

1. The influence of the disturbance in the ground floor caused by the forest fire and the

eonservation management of the forest land

(13 On the ruins of the forest fire which had occurred in early May 1969 in the northern
part of Iwate prefecture, the influences of the fire on the land conditions were clavified by
means of selecting Investigation areas with three stages of damage intensity, namely, heavy
burned, medium burned, and light burned and including the areas which had not been influ-
enced by the fire, The influences on the infiltration capacity and the various seil properties
were examined on each area, DBesides, eroded depth of the ground surface and the amount of
sediment load were ohserved.

{2) The infiltration capacity of the heavy burned areas was extremely small compared
with thoese of the areas without fire or of the light burned areas. In such areas, ground floor
plants and litters were burned down and the top soil was dried and dispersed. Therefore, the
infiltration rate at the beginning of the rainfall was very small, However, with the elapse
of the rainfall, the infiltration rate increased gradually. That is to say, the infiltration curve
was not the diminishing type as seen in general but the increasing type.

(%) Eroded depth of the ground surface was measured using the fixed stakes and rocks
as reference points, From immediately after the fire to the autumn of that vear, it reached
34 mm on the average, on the steep slope of the clear cut ruing of the heavy burned area,
However, it was only 2mm on the average on similar places of light burned area, The erosion
was deep on the upper part of the slope, and shallow on the lower part,

(4) The amounts of sediment load measured at fixed runoff plot set up in each area was
3.5 tonfha by medium burned clear cut ruins, 1.6 ton/ha by medivm burned Akamatsu planting
stand, and 0.2ton/ha by light burned Akamatsu planting stand (all of these values were
oven-dry), Also, the amount of sediment load was measured at the end of a small basin of
approximately 2ha which was composed of the three degrees of clear cut ruins, in other
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words, the heavy burned, medinm burned and light burned. From immediately after the fire
to the autumn of that year, the sediment load amounted to 63. 9 m3 (which corresponded to the
thickness of approximately 3.3 mm).

(5) The coverage of ground floor plants was restored to about 50% by the autumn of the
yvear of the fire at both areas of light burned and medium burned. The litters were almaost
completely burned out, and the land was exposed at both areas of heavy burned and medium
urned.

(6) 'The influences of the fire on soil properties were not particularly prominent. However,
the infiltration capacity and the rate of granular solidification within the depth of 0~5cm in
the heavy area were distinctly small compared with those in the light burned area, and on
the contrary the dispersion ratio was somewhat larger,

(7) The amount of organic materials lost with the sediment load were more than expected,
As a result of analysis using Twen’s rapidity-titration method, the contents of organic matter
in soil in the mediwm burned clear cut area amounted to approximately 0.5ton/ha from
immediately after the fire to the autumn of that year.

(8) In a fixed runoff plot equipped with artifical rainfall apparatus, a firing experiment
was carried out on a natural grass-vegetation growing over the volcanic soil. The surface
runoff discharge increased immediately after the firing, but the infiltration capacity increased
gradually togethé.r with the regrowih of vegetation. And about two months after that, there
was no significant difference in the surface runoff discharge rate between the fired area and
the area without firing,

(9) Even with a long duration of the artificial rainfall of 70 mm/hr, there was not any
perceptible amount of sediment Joad from the fired area nor from the area without firing,
There seem to be distinct differences between the fire and the conirolled firing in the degree
of the combustion of the ground floor.

(10) The heavy burned area by the forest fire is irresistible against the erosion caused
by the water or the wind, because the ground surface is exposed and the top soil is dried out.
In order to protect the forest land from the devastation caused by the forest fire, a conserva-
tion management is necessary for such heavy burned areas, The simple terracing work by
bundled branchs using branchs remaining unburned was quite effective for the prevention of

the movement of the top soil.
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—Plate 1

D F AT Photo. i 51 4 L

X The runoff plot in the Karamatsu (Larix
The runefl plot in the Karamatsu (Larix leptolepis) stand of the thinning treatment.

leptolepis) stand of the non-treatment.

Photo, 3 #15 = vk Photo. 4 &k XICB V5 HREF
T The runoff plot in the exposed condition of

The runoff plot in the cut-over land of the cut-over land.

Karamatsu (Larix leptolepis).



Photo. 5 3 7 4 THEM I
The clear cut-over land where the fellmg) tr
logged by the tractor (Yokkaichi investigated area).

Photo. 6 F ROMHEDIC L D RIS
The heavily dlsturbcd condition of qwund surface
by the tractor logging.

Photo. 7 }3 # 210k 27 -0/ RIFEARD&EE
The stem-length loggings of Akamatsu (Pmus
densiflora) logs by the tractor.



Photo, 9
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The small burned basin by forest fire which The soil plofile in the heavily burned area
measured erosion depth, sediment load and cut-over land.
infiltration capacity.
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Photo, 10
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The sheet erosion which have observed in The ground surface take on very repellency
the steeply slope of the heavily burned area, in the heavily burned area.
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Photo, 12 7 = umﬂl@rp 4 SR e
The runoff plot in the medium burned area of Akamatsu
(Pirus densiflora) planting forest,

Photo. 13 E Bl o B 4t S8 iz 1
The runoff plot in the medlum burncd—area of clear cut ~over
fand (Non-treatment),

inriw“lhﬁz W SHMITEE Lo bR
The runoff plot at the medium burned area of (‘1{:‘dl’ (‘111-0ver
land (Simple terracing work by bundled branch).
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Photo, 15 b b
The denuded range land where exist

of Kitakami mountain,

increasing spead by the working of wind and water,

The gully erosion in natural gra




~-Plate 6—

Photo, 18 % ! cU o D
The bed ground of the tock where affected by

heavy trampling.





