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Table 1. @l = & Fr
The measurement area the
! It
) Site condition
i B/l &= ) e i
Site, Point | M Lo & | g 0 R e AEE
NO., NO. Eleva-| g/~ | Bea-! Geological Cotmmtr ;-Tgck Soil
i tion | P ring stracture y type
_ had I CIE-
e IRIVEN RN | _ : % 7= .
I 1,4,5 j(%;“:ﬁ iy ‘ 160 23—25S SW P:él;l:t%fglc Clay slate | Be
! |
7 |
o 2,6,7 = 270 25-2 Y y | Bp
T A - T
3,8 I ; | 140 23-25 NE ” ” Be
N ' o
e R AR g T ‘
v 9 EAMK 4txmﬁ%§:§%‘ 420 [30—35 NW Tert%r—yﬁ%%stem ﬁET’?fff% Be
7 |
_ Bk A TERETE
v 10 7 430 [35-40 NW Plutonic récks Granocdiorite
|
Vi 11,117 ” 781z 430 35—40 NW 4 7
[ — s rrr bR |
W12 P iy 470 ’28—30 NE Terfﬁ@@s’%ﬁem B’IK A BD
Vil i1:3,14 7 490 35 40 SE ” ” 'Bp-F¥
! |
| | o, EmE
X 15,16 ” 77%| 400 [38—40 SW ” Sand stone,
3 1 Shale
” A e T S
X 17 Bk SR 490 28—30 N ’ B IR Be
Surg |
% ' B
X1 18 v leyz! 520 20—25 SE ” Sand stone ‘ Bp
; ke E:F—L(
X119 ” 530 25-30 SW ” WE, B pg
i Sand stone Shale,
X0 20 ” M 500 ‘20 5 W ” Pa‘{lrg;‘;‘g:' BF
| , 1 _ , Andesitic ‘ .
XW 21,22 | 690 20-30 E ’ Effusive rock |BPF
23] /\:-u_ T yEF.r k LU Jj( )(I-LIUC * k[—uﬁy
XV 23 HEEROTIE 210 20-25 NE I Volcanic ashes, Bl
‘ B LR ER TR ‘ ‘ ‘ , Volcanic ashes | ;3 000 008
XVI 24 ’ 220 120—25i E ” ” BI
| .
XVI 25,25’ ” 220 20—25‘ NE 7 ” Bl
XVl 26,26",38 ” 220 20—25 NE ” ” | Blp
|
28,28',35, | \
XIX 31, 32, 33, ” 220 20—25 NE ” ‘ % | BIp
34,35 1 i N |
! |
XX 27,27’ 7 220 ‘20—25\ SW 7 ‘ | Blp
|
| |
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o H &K ®Hm W

general condition of nature.

T
Forest condition

‘ | BREGE | %ﬂﬁ‘ﬁ% | ]
} i 2N 1 REISEL
C? o T’E:H I ., T éE e . B Crown Diameter} Tree
assification .Vegetation type Stand age ' density | breast hight
- ‘ | hight

CGeas) | (%) | (m)

K R . Kuri _ _ i _ _
Natural forest Akamatsu-Konara-Kuri ass. 23-26 70-75 14—-18 10—25
R . _ | - -
Planting forest Sugi ass. 30 80—85 ) 8—25 9-18
E & | uri-kasi _ _ 14 4
Natural forest Konara-kuri-kasiwa ass. 13—18 70—-75 ‘ 3-14 4—11

” Buna-Mizunara ass. . 40—90 65—75 | 28-70 17—-26
B 5 H E
Disintegrated land
(Latter term) !
¥ A |
4
(Eary days) !
R % B 1 )
Cut-over land Buna-Mizunara ass. 30—-60 |, 30—40 16—-30 | 11—-17
(Selection cutting) '
8 (% B 4 |
(Cler cutting)
B OB Hr ‘ ‘
Disintegrated land | i
£ {5 B | |
Cut-over land (Buna-Mizunara ass.) 30-60 10-20 18-32 = 12-18
(Clear cutting) i
%, T | e
Natural forest Buna ass. 80— 130 80—50 20-80 } 16 —28
’ ' Buna-Mizunara ass. 60—110 70—75 | 24-48 | 18-23
‘ B ‘ | ;
? s Toti-Katsara | i ‘ :
’ | Sawagurun;;‘sTOt"Katsum  60—100  70—75 [‘ 22-60 | 16-24
. iBuna-SawagaL;;umi-Hannoki . 60—100  70—75 26-60 | 18-26
# H
Bare land w’ |
o4& Hi i
Grass cover i |
K R Konara-Sakura ass. 25-30  70—75 ' 10-25 816
Natural forest \
|
” Akamatsu ass. 35—40 80—85 12—18 |, 8-20
Ee [ B H
g £ B HD \ }
Cut-over land (Akamatsu ass.) ‘ |
(Clear cutting) ‘ i
"% | B VN
N \ Karamatsu ass. 15 1 80—85 | 11—16 | 10—16
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4) RIBLEFT O LFEOBEBENTERL (Table 4 £H8)
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Table 2. + #H o #H W W # W A
Physical properties of the soils.

£ ‘ | JETEET [ SIBRA
gm BE o g s § PEETEdo| g g | KRR oo

A =X
Site ' Pro- Hori- Depth Specific : density | Porosity (%) : 0/ tration
NO. , file zon lgravity:welght coeffi- capacity </”>_ coeffi-
NO. (em) | (%) [cient(%)| A® | BW® A® | B® ‘ cient
A, 8—14 2.55 | 52.0 | 58.6 | 79.6  80.4 | 53.1 | 52.4
1 11 By 14-51 2,67 = 68.4 | 69.9  74.4 753  68.7 | 66.1 | -
B: 51— | 2.69  68.8 70.8 | 74.4  75.5 | 69.2 | 67.5
A, 10-29 2.04 | 41.0 | 50.4  79.9 | 83.2 | 54.4 | 53.4
1 27 B: 29-48 2.21 | 65.0  68.2 | 70.6 = 72.0 | 69.9 | 63.8 -
B: 48—67 2.43 | 67.0  73.3  72.4 | 73.0 | 70.3 | 68.6
A, 10—18 2.49 54.0 ' 64.5 , 78.3 79.0 59.1 55.6
i} 31 By 18-28 2.58  68.0 783 | 73.6  74.4 | 66.3 | 65.2 -
B. 28-56 2.66 | 69.4  78.8 ‘ 73.9 | 74.7 | 68.1 | 66.8
. L Ar 7-14 221 445 | 65.9 | 8.3 | 82.7 | 63.3 | 61.8 B
By 14-53 2.52  59.4 | 74.9 | 72,6 | 73.4 | 70.7 | 69.5
v s A1 0— 4 260  60.4 776 579 = 58.3 | 54.0 = 53.4 |
B, 4-382 2.62 73.7 78.1  55.4 | 56.7 | 50.1 | 50.0
- ¢/ A 8-15 222 455 2.8 83.8 844 | 53.9 | 517 N
B, 15-44 2.52 8.7 = 70.5 | 77.0  78.5 | 70.1 | 69.5
- ;[ A 4-32 246 | 643  68.0 | 60.0 6l.2 | 59.9 | 58.7 B
B 32+ 266 68.9 9.4 651  66.3  63.2 | 62.7
< ¢/ A 6-12 238 587 | 67.5 | 55.4 557 | 52.4  52.8 _
: B, 12-22 2.58  6€0.8 | 77.4 | 57.1  58.6 | 55.7 | 54.4
a ol A 9-26 25¢ 435 | 623 828 8.9 | 58.0 | 5.3 B
B, 26—56 2.62  58.2  74.5 | 77.8 . 78.2 | 70.1 | 69.5
w10 Ar 6-14 244 408 645  83.3 845 | 72.7 | 72.1 3
| B. 14-38 2.51 57.0 | 76.8 | 77.3  78.4 | 72.0  71.4
xu | 11 Ar 8-16 2.4 | €03 704  75.0 76.6 | 72.2 712 _
L B, 16—62 2.53  72.4 | 78.5 | 71.4  72.5 | 67.0 | 66.3
[ A 2-7 242 437 689 . 745 763 | 622  6l.7
XIv, 12y B, 7-22 2.53 | 72.4 78,5 | 7l.4 | 72.5 | 58.4 58.0 | —
| Voo 22-93 279 | 78.7  83.1 | 62.2 | 63.5 @ 66.8 @ 67.4
v 1 AY 0-23 2.6 | 60.3 | 6.5 6.6 76.8 | 72.8 | 73.3 | 998
Ay 23+ | 271 528 | el | 805 809 73.9 754 (B0
A, 0-12/ 2.56 | 84.4 | 89.1 | 67.0 ' 67.6 | 67.0 | 68.1 | 0.00460
XVI 14{ Vg 12-22 2.64 80.6 & 86.0  69.4 69.7  68.4  68.9 <4.60>< >
! Ay 22-50 2.72 6.3 | 78.7 | 77.3  78.0 | 69.6 | 71.5 10-3
A, 6-13 2.66 | 59.3 | 65.2 | 76.8 | 78.1 | 66.0 | 67.1 |0.01352
XVI 151 Vg 13-25 2.73 | 102.0 ' 82.3 | 62.7 64.1 | 50.C | 52.4 (1.352><>
A/ 25-44 2.61 | 61.0 | 76.7 | 76.7  76.9 | 71.2 | 72.1 | 10-2
[ A 6-13 2.69 | 79.5 | 76,2 70.5  71.7 | 56.2 | 50.2 i0.0lOél
XW ' 161 Vg 13-22 3.12 | 85.4  32.5 | 72.6  73.0 | 64.8 | 65.2 (1.061)()
| Ay 22-33 2070 6.0 842 | 76,5 77.0 | 66.0 @ 68.2 10-2
[ A 416 270 825 727 ! 69.4 | 70.8 | 60.4 | 61.2 | 0.00797
XIX  17{ Vg 16-30 2.82  95.0  67.8  66.3 | 68.4 | 58.4 | 60.2 (7.97>< )
| Ay s0—41 271 | 635 760 | 76.6 | 77.3 | 49.4 | 51.8 | 10-3
[ A 8-14 280 861 | 7722 = 69.4 703  77.1  79.8 | 0.01811
Vi 14—-24 2.87 | 104.6 | 81.8 | 63.5 655 49.1 | 51.9 ;<1 811X
l Ay 24-33 2.66 | 76.6 78.8 \ 71.2 71.7 1 63.7 68.4 | 10-*

2D e FAV- Tl L %2 . Determined by the use of soils in natural condition.
(1) RoFXTEE L. Calculated as follow:
_  HRKHEDOZEEE Volume weight of natural condition -
B2 BICIRIEDZFEE Volume weight of the most thickest condition
(3), (5) M+ E» BRI T 5 %. Expressed percentage of the volume of fine soil.
2), (4) FHEFE(400ce)icxd3 % %. Expressed percentage of the volume of sampling s0il(400cc).
(6) AL CHlE L. Determined by our apparatus, produced by way of experiment (see,
Phot. 5).

X 100(%)
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Table 3. + #H o ¥ B W o #H*
Mechanical analysis of the soils -
_ S— _,E% 53__ S _
it - EE E a,“ Filin ol
Site | Profile & “i HoOw WO B fgﬁlay :}’Z
NO. | No. Horizon Coarse sand % Fine sand ¢ Silt % | E1s (0.01 mm)
| : | (2.0-0.25) | (0.25— oos) (0.05—0.01) | The total % :
T e T e T
A, 13.5 19.4 208 | 62.7 37.3
I 1 B, | 9.8 17.4 30.0 \ 57.2 42.8
B: | 7.7 18.8 27.1 53.6 46.4
Ar 14.9 20.8 31.4 67.1 32.9
o 2 B, | 10.7 19.4 28.4 58.5 41.5
B: | 6.4 17.7 26.2 50.3 49.7
A | 7.6 18.3 ‘ 32.5 58.4 41.6
I 3 B, ! 8.4 ‘ 19.5 27.0 54.9 45.1
B: *‘ 6.0 14.9 29,5 50.4 ‘ 49.6
- 4 A, 13.4 22.9 27.7 64.0 L 36.0
B: | 10.8 23.8 27.5 62.1 i 37.9
v 5 A | 16.5 23.8 29.6 69.9 30.1
B, | 15.2 23.0 28.9 67.1 32.9
|
- 6 A 12.6 21.6 , 28.8 | 63.0 37.0
B: : 11.9 20.8 ’ 27.0 | 59.7 40.3
- ; A | 13.7 23.0 27.8 64.5 35.5
B, 11.8 23.6 27.3 62.7 , 37.3
< 8 A, 14.5 23.6 27.8 65.9 | 34.1
‘ B: 11.8 23.9 | 27.9 63.6 36.4
i 9 A, | 15.4 22.4 i 27.9 65.7 34.3
B, ! 10.5 27.2 ‘ 24.3 67.0 33.0
- 10 A, l 13.8 i 24.6 | 27.7 ! 66.1 33.9
B, 8.7 ‘ 23.8 ‘ 23.0 57.1 43.9
A, 7.4 17.0 34.1 58.5 41.5
X1 1 { B, | 6.8 14.9 38.3 0.0 | 0.0
[ A, 16.3 23.4 26.3 ! 66.0 - 34.0
X1V 12 B: 9.6 23.0 ‘ 29.5 ‘ 62.1 L 37.9
| v | 17.7 24.4  25.0 67.1 | 32.8
' Ay 20.7 19.8 ! 20.3 ' 60.8 . 39.2
v { A 151 19.8 27.2 62.1 37.9
A, 30.3 21.5 15.5 67.3 32.7
X VI 14 Vs 27.2 23.1 17.8 ‘ 68.1 31.9
Ay 26.2 18.4 25.9 ! 70.5 29.5
J A, 34.6 20.0 14.6 : 69.2 30.8
X VI 15 Vs 55.2 21.2 9.1 g 85.5 14.5
[ AY 15.7 27.9 28.1 : 71.7 28.3
[ A 36.6 27.1 11.6 75.3 24.7
XVt 16 Vs 42.8 27.8 14.8 85.4 14.6
1 Ay 22.0 26.6 26.8 75.4 24.6
[ A, 40.9 27.6 16.2 84.7 15.3
XIX 17 Vs 43.9 21.9 14.1 79.9 20.1
l Ay 57.5 23.6 8.2 | 89.3 10.7
[ A 40.3 23.7 16.8 ‘ 80.8 19.2
XX 18 Vg 59.9 22.1 10.0 92.0 8.0
l Ay 23.6 33.2 25.6 82.4 17.6

*Analyzed by A. S. K. elutriation method. A. S. K. @k X o THH L1zo
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Table 4. Wi5EEfTO M ORI (KEERE & HPREY)
Condition of the earth’s surface of the measurement area.
(Leaf-litter layer and ground grass)

“EEEOR S
. ‘ Thickness of leaf-litter
(5 _ayer PRI O JRE
Site ; CE -
NO | i | ’I"lhe Abundance of grand grass
. |
L on F cmlH cm] total
! cm
1 1 4.0 1.0 1.5 6.5 Kumazasa (f), Hikagesuge (vr)
|
Ir [ 5.0 ‘ 3.0 3.0/ 11.0 Yamabuki (vr), Hikagesuge (vr), Akebi (lvr)
|
jild ‘ 6.0 i 2.0 \ 2. 10.0 Kumazasa (f), Hikagesuge (vr), Inutsuge (lvr)
W ’ 3.0 ’ 2.0 " 2.0 7.0 { I((]z:./rguge (vr), Sisigasira (vr), Gotozuru (vr), Kumazasa
v | 1 \ Kansuge (r), Menma (lvr), Mizu (lvr)
VI I : Bare land

I | 50 2.0 1.5 8.6 Kansuge (f), Osida (vr), Haiinugaya (vr), Himemoti(vr),
: O : Zenmai (vr)

o © 1,51 2.0 3.5 Ryomensida (vr), Zenmai (vr), Huki (lvr), Himemoti (lvr)

\
X | Taniutsugi (r)**
X 2.0 4.0 6.0 Kosiabura (r), Hautiwakaede (r), Himeaoki (vr), Obakuro-
: . mozi (vr)

XI | 5.0 | 2.0 1.5 8.5 Kansuge (r), Inutsuge (r), Sisigasira (r), Himemoti (vr)

i i . . .
X 25 ‘ 2.01 1.5 6.0 'gilrl)nugaya (r), Kansuge (Ir), Kumazasa (lvr), Himemoti

— 3.0— _ Haiinugaya (o), Osida (o), Ryomensida (r), Eareiso (1),
XTI | 5.0' 2.0 5.0-7.00 Mizu (vr), Udo (vr)
X1V 1.0 ‘ 1.0 2.0 Haiinugaya (r), Sisigasira (r), Kansuge (r), Noriutsugi
o . : (vr), Yobusumaso (lvr), Toriasisyoma (vr)
XV | ‘ | Bare land
Xvl i Crass cover, Onisiba (va)
Xvi | 2.5 20 1.0 ! 5.5 Suge (r), Nusubitohagi (vr), Itiyakuso (vr)
i ‘ |
X | 2.5 1.5 . 2.0] 6.0 Hikagesuge (r), Nagahagusa (vr), Marubasumire (vr)
XIX 1.5 2.0 0.5 | 4.0 Akebi .(vr), Yomogi (1vr), Kizikakusi (lvr)
- ‘ Suge (r), Senbonyari (Ir), Tanpopo (Ir), Himezion (vr),
XX : .0 1.0 0.5 I 2.5 { Alamatsu (ve)
] (

*va (very abundant), a (abundant), f (frequent), o (occasional), r (rare), vr (very rare),
1 (local)
*RphihiEEk planting for erosion control

Ll Eo&F I L > TEEROSLHRIE H S B A, £ OO S\ THETBZ M2 5 &,
%7, ZORROFDE oI ESERBRL, EFILOME A & 78 5 KIWKE LU KIUx B &
LB B> T\ b, Fig. 2.14~2.18 DIfEiCHA LIRS X 512 2~3 @il > THEL
TR BT 3 i aik Bo = D1ME, Hitds TUBESA VDR, HEFOM A NS . A
BRIV, ERCEILAHETL T W EE R BRI O R AL T 5. =L Tz Dl
%, HEETRCE 2 A EFM e 10~20 om DR X OREROHKIENE (Vs) #&ATW%, 0B
%, EHBEER TR ERE ey, IFBREILEA L ORIRS & b0 b e, ZRCEBEKD FEI
BT EERHTFhR T 5, SIS bbhic ZoBOREIMLTLIE L TR, H - Bk
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£ af— o o
=
= N >
£ £
“—: 200 : Dee © | | | ] = 300
3 e |. I ‘ l .E'E \0
< - 29 = N !
5 é . . .l
ey = 4 L
00 = 200 Cac)
gz = | b | N 12
= o = M s & Ak
E ST £
s} | | | | S X
Q 100 ""x-x-x-x—x-xx_xi,(.,'(_a (5} 100
s K )
Q o ‘% —Xx - -
1%} ‘ e S SV IV DIV
| 1 1 | 1
0 | 2 0 1 2
Time scale, t . in hours. Time scale,t, in hours.
1.....Site NO. 1, Point No..1, Aka- 9....Site NO. 1v, Point NO. 9, Buna
matsu (Pinus densiflora) ass (Fagus crenata)-Mizunara (Quercus cris-
. : pula) ass.
2.....Site NO. II, Point NO. 2, Sugi 12....Site NO. VI, PointNO. 12, Buna-
(Cryptomeria japonica) ass. Mizunara ass. (cut over-land by selection
i ) . method.)
3.....Site NO. Tir, Point NO. 3. 13....Site NO. Wll, Point No. 13,
Konara (Quercus serrata)-Kuri (Cas- Sawagurumi (Pterocarya rhoifolia)-Toti

(Aesculus turbinata)-Katsura (Cercidi-

tanea crenata)-Kasiwa (Quercus dentata) phyllum japonica) ass. (cut over-land by

ass. clear exposed A, layer) )
. . 14....Site NO. v, Point NO. 14
Fig. 3. i 8 8E ’ ’
ig-3.1 E‘i?@%@%@ﬁh@ B B R Natural condition of point NO. 14.
LBELY ~ F OEG Fig. 3. 2 SE=i#0I@ it SR 3517 % I4FR
Relation of infiltration rate to rain ML BEY -+ LoBk

Relation of infiltration rate to rain
duration. (Forest land in Tertiary sys-
system zone.) tem zone I.)

TEYDENH LI D, HMEHOFEL (A) FHFEE (A) KHART, M- HtsieesL,
BRI REE L, K- BKOWEERE TV 5. Zh bo KUKE-HEE DR SRk »'53
<, Fig. 2.16 o KR EIEE T3 BRLOFEE /TS SIS BE T Hots.
HEEHCRET 2 REANEDo L8 (Fig. 2.1~2.3) 1%, HEEVHRE + T30+ choT, H
OB X O THEDE I ARHANCBL L TV BOMREBD b s, RIFVOWS & = A0 X 5 1B
T 2m P T 2 IEREELEE (Fig. 2.2) ThaorxdL, BERHEL LR, Whd aFRERD
8 (Fig. 2.1) CIRSEREL, ¥HROSERLS. - OHHO LB ENVERLTH S
fedic, EHEENRNS T 20bbT, R EAYBFIBECED SR, chbiit<iokic b
DRRT L, ERZER - KROFETIENIE . OB TEC R LWL TV 5,
FE=0R - ERCETIHIEIL & b B FRE O B FHIE) EECHTEL TV 5. ZoWEiE L A
ETFREC Lo ThBbh 5. B=iE#o L8 (Fig. 2.4, 2.6~2.12) 3EH - WHEky
EER L T B HEEETh B, YT - 2K 1 DEWOERIC X 52BN, BROST
FEIICILERTH 5. 2R RO D HBWEE ThoT, 7+ RAMKOWE (Fig.
2.6, 2.10) TRTHLITIWTHEECHMFENFEEL TV HO2RED bt WELYEHE 35

duration. (Forest land in Palaeozoic



— 50 — HEERBRBGITERE %835

o
=
S

5

200

100 &0

000000000000 020 09—

Scale of infiltration rate, f, mm/hn

Scale of infiltration rate,t, mm/hn
g

] L L | L
1 2

Time scale, t, in hours.
23....Site NO. XV, Point NO. 23,

Time scale, t, in hours.
17....Site NO. X, Point NO. 17,

Buna-Mizunara ass. (cut over-land by
clear cutting method.)

18....Site NO. Xi. Point NO. 18, Buna
ass.

19....Site No. X0, Point NO. 19,
Buna-Mizunara ass.

20....Site Ne. X, Point NO. 20,
Sawagurumi-Toti-Katsura ass.

21....Site NO. XIV, Point NO. 21,

Bare land.

24....Site NO. XVI, Point NO. 24,
Siba (Zosia pungens, va. japonica)
covered land.

25....Site NO. XVII, Point NO. 25,
Konara-Sakura (Prunus jamasakura) ass.
26....Site NO. XVii, Point NO. 26,
Akamatsu ass.

27....Site NO. XIX, Point NO. Kara-

matsu (Larix leptolepis) ass.

Fig. 3.4 KILKHHFORREE - By - #nc
B DEREM L BE Y ~ ~ ORBR
Relation of infiltration rate to rain

duration. (Forest land, grass cover and
bare land in Volcanic ash zone.)

Buna-Sawagurumi-Hanncki (Alnus japo-
nica) ass.
Fig.3.3 =1t EHH O BRHNC 317 5 4R
LBEY ~rOBR (2D 2)
Relation of infiltration to rain dura-
tion. (Forest land in Tertiary system
zone I1.)
B ollfE Fig. 2.9 T, EREEEOFET A BRIch Dk, BALCABYVLT CIorEBEL LS
FHIBE Y % GRK - BEMIL L QIR BFTh Ol & OHBETIL, MUt 5 2B~k XIET
T NN TS £ 5 C, EIAEEE b LB ATV B
BER L - O T ISR D b s b D THHT, REDRIGIC s> tEiTY, FREfie o
BT L THREC 7eo7 2 = 5 (Fig. 2.5) 3 CTh b = OFE—HATLEENEL, 30om FiETH
DT, LIAHYIATEENBHL TS, ZOHEEDSL  ITEMITEE - FIEMEEATH T, LB
Bt L e c S0 EFEOMFCH R SETS Lo & 5 BB S D X 5 7ad 2 A KR 7%
<, BRDOH - L TRBI—EREBBET S, SERUHECEHT LA #D bR
4.2. EEORBREBMLBRELOBE
ZMEI ST, AEEREROETY ~ Favh, (A) RCEGTBELY ~ P ERD, BHI LY
YrLebonbE b (B) X LichAWRRLAD, Fig. 3.1 R TBBEHRTH 5.
A FEIEHEE OO BT
T ARKERC KR S L e T h =Y —— a2+ F—— 7 VEHBEBLET A7~ YOS EHETH O,
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BRI EL EOREDRNEHNZ ORI T S, 2 FRBL ORI ER S hicd DT, 4
BLEFCLTREWL AFHRTH S, 3 k=27 - 47 7% L THHRKCT, WEOEAR VD
WEF TR UL LEITFEF R ) EL SNTEHRTH 5. Folcdic, HRIEARED bhTms
FMEEOH E h RIF TV EBRCEFL T 5,

B. %5 3iEEHH OMMoBE R (20 1)

Fig. 3.2 IwRL7=d D1 Fig. 3.3 WRLd Ok AHCHE=SRBHEICl Lo & ch
5%, WIEFFENOLRRE)NFROE D THD. ZOEMRILHEMERSE VAL LW, &
£ - PHELDCRERHARY SV, & 2T, 9 Bz OWRORKWBEHIELETH S 7 F— 3 v+ FHFHHD
W THoT, HFIIEPFRS L, T, RO ENROERIERTH S, UWIIRREVO 7+ - ¥
TS P FIe 8RR LT HEHERD 5 FEROAREHTH T, BHEXLEWTEEERL 9055,
=%, BRI LACKBATH D, SRKEMOIMCZ0IGELis O HfllyEHL, B b
NICHHITH 5o BRRICIIKAR D L2 b 0 2 E2 b, HIEMEC R TS EFLEENRD bk,
12 13 9 KRR 27— v TEBORKBHTH O T, CORRIVEEE Tt ST v
LDTHBHMN, BEDDICHE VREINTE LR, HKIZ 9 LIFLALELRVWRETHS.

C. E=rEHH O M0 BEMHTE (£ 2)

= AU B e S0 B MO B C, = ORBEE 7 F FIRBREDE & L i i %
RV, RHIRAD RiFcic®, SR BHEIDCR V. 22T, 18 R oMM T HERER
hERieZh, 19 X7 Feiz v *+7 - 1 2V EORTL S iisr T 2 HMch . 19 1k
RCEHFERSTIEL T2, TOWTRRELCIENOFEMNERT, b L A ZOFHEMN
LZbhd 5z, EMMREORED $ERLOIUEHTH D, 17 1URIF 19 LFU X 5 pkiE% 5 4ancik
WULEFRTHOT, HAREAOBHRIFNIBLED DR, 1, KBOEHCHIZELIN TV
D HEOEEWMEIIEL LT 5B, ZL T, MEDHEIEIXIZ LA LD bV 20 IZFREV DR
Hi, ¥RBAMIC LI LIERDREY Y 7 - b F - h Y IRELTARRKCTHLA, cDX5k
BT E L CRETH T, B 5 RO EA o koL s iR L CERNT %
TENREWEDEELDNB, 21 BT F—F VI s — v s FEERLTEREKKCTHHH, HIEH;
EDOREZEI BIDPiEE &E L 22 b, Fig. 3.6 ® 22 13- 0fincks\ T, T CITHELTLES
e HBEOEETHOT, HEHEO B L IcbDTH D, Z OFIEL foJ03E L LT sEmo L5
Echsn (Fig. 2.11).

D. KUKHIET O BRH - Tz - TR B FERHR

23 XL THoT, ATIAEEKch oA H LI hBEORBE LB LR L TV, 24 38
% v N TUNNC 2 & SNISPATeD T, HSREERIERL R b 5. 25 k=255 - 27
BeEeT2HRKCH 22, COHE TR LHAMENRET, HEIEBNOSRSBETH I
HRAEED SRR 7 7 « 2 X IEOFEHMIERTH O TR TH 5. BLFAMEE O BT 7n 5
Lz B 26 XTH =Y DOHEKRRHMTH D, 28 (o 23 LA YR UMD $ D% 5 ERNCEE& L
bDTHD. ARHIOFITEER S HINIEL, 2 ORARFLE D OTV DI L, RN EAE
DD (e X o TRBOERFIMIIEE UL, ERKBEOEET X o> CEEFEIEIE LRk L
TR L T\ 50 Z OHBENI SO T2 DL LIIKEIIEL T\ 5. 27 1h 7 <Y D ATHKT
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- TR A
L(r;; ..‘ | |‘|. l’
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0 1 2
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Time scale, t, in hours.
10....Site NO. V, Point NO. 10,
Disintegrated land. (Latter term.)
..Site NO. vI, Point NO. 11,
Disintegrated land. (Eary days)
11'....Site NO. vI, Point NO. 11,
Disintegrated land. (Eary days)
Fig. 3. 5 BEiUapsic i) 5 R &
BiEY ~ + OlER
Relation of infiltration rate to rain
duration.(Disintegrated land in Plutonic
rocks.)

¥l
®

”n~

B
Time scale, t, in hours

15....Site NO. IX, Point No. 15,
Disintegrated land, Taniutsugi(Diervilla
horten sis.) planting for erosion control.

16....Site NO. 1X, Point NO. 16,
Disintegrated land, no management.

22....Site NO. XIV, Point NO. 22,
Disintegrated land, no management.

Fig. 3. 6 #E=fcfEHisHIC 17 5 AR
LBBEV ~ FOER

Relation of infiltration rate to rain
duration.(Disintegrated land in Tertiary
system.)

L
Scale of infiltration rate,f, mm/hr.

HERBRETIIERY 483 %5

HOTHENECHERE L, AR b B8O X 5 7
CLa bz Twb2, RELIPHRTES - BkM T
BRETH 5,

E. BESUED o BB ihik

10, 11, 11 @\Phd R—REEDFERITH 5 25,
10 XFERELEMEASRE L o Wb 5 EEEHO L O
ThOTER - FEEARBIMZA UL b RE LR
Chd. 11 EBELKLTHLABRLINHD S
IEELID & DT HOTHHLL 2 = FRNEETHEETH
5%, HERIHEO M- MATS L o & ) AR T,
PR B L USRI R 7o LT B 7Rk
viﬁ%#k%&bfv5oJI&illaﬁzﬁm@a
N, BEOMC HoTHEL e, RERBOIL
WA B ke B EHCEE LI o8 £ & e BE
ML TV AOMESTH D, BEBLL 2D X5
e, BEANEEICH S CTHCBEIL, St
MR AR b D LEL BRD.

F. g=fdiE o fins o Bamihis

Fig. 3.6 T 15 & 16 XRA—XBMOFHEHTH % 23,
15 X 2 FHIC ¥ = 7 Y FERRER L cKETh b, 16 11
BAFEDRER T Bo WKL & b RRBEDEATIZ L
AR X HBOTdIHIE L ch DTh 5. HERMIIS
LBEFBEORMATED b b Lil, fEEEoREE X
B roPRI L L ASHCHIF I NG 22 ATk
o 21 DREHIT HOTHHICKRE ILZRITRD b
7o

G. WEEHE oMM LS FANC S\ % BB

AT R LY Fig. 3.1 @EEE%'MHM:%L\T,
FHEEEIRE L Ie & BB O % LT 57
MWELELLDTH D, 22 TLIET I~ YHHITE T
FEBEREL A BEBRHLIEETHY, 53A
xR L BEYRELLIHETH D, T, 61TAF
HHc kTR A JBERHBLABETHY, T
B: BEHEHLAL D, 81X A EEHEALLESTH

be CheRU LS flllEd KILUKEHO 7 b < YR EEECfr OB D 2R R 27028, & Skl

T e o7z,
H. BEME R BRI Z R L 120
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£
= 138
§ B ' 400 ‘},""
L~ = 00 . '
| < | | £ %
- L, = O]
F)E 10 L 3 4t by~ +- - ooo-ooo 836
8= L8 g }/
T PO UNSEEEE LE >
5 T = °
b I N N R N | W 2
T 0 ] 2 = —37
< B K=
Time scale,t, in hours. ;_
4....Site NO. I, Point NO. 4, Aka- %
matsu ass. (exposed A, layer.) )

5....Site NO. I, Point NO. 5, 2
” (exposed B, layer.) E |
6... .Site NO. 1, Point NO. 6, Sugi Time scale, t, in hours.
ass. (exposed A layer.)
7....Site NO. T, Point NO. 7, 36....Fire break (bare land)
” (exposed B, layer.) 37....Cut over-land by clear cutting
8....Site NO. m, Point NO. 8, method.
f{onars“‘Kur i-Kasiwa ass. (exposed A, 38....Natural forest (Akamatsu ass.)
ayer.
Fig. 5.7 el LA B Fig. 3.8 MR L B& Y -+ L OBIR
BT MM L BEY ~ F OBR — B e l—
Relation of infiltration rate to rain Relation of infiltration rate to rain
duration. (under respetive horizons in duration. (an exceptional case.)

Tertiary system zone)

A S0 BRI ORERE & & ISR A5 e OB ER & & Rie b, o Ry
FRLTWA: 20Xk ) kfilizdcic Fig. 3.50 11 ThRLAA, ZOBRPROEBETRWE S, 360
BB E T2 DT BREEB I CH DT, BERMRO KIUKELEINKEREE TR L L BTl L
DT, FHRIKEFEBEL TWIBNLREWICEBERIEML T\ 5%, 3TRT  KKEHoLEY 357
B = Y RIRMRD BT D 520, 90k FEEE - Hidkhy - WKL 0 2 S BHIE L TR0 s T
HoT, FHEICHAKIKEREZ LU TEET S L dHE LI, 3BXRAL L 7H < YRR TH %23,
M HR IR CIEBER & 2o 70 DR BRMTCR D B b O TWERCHIE Licd 0T, By 100mm/hy
DHEETHTLTWIDOALEWRETEREL, SWiIk& TR bhishol. LD BIER
WL INTDTH DK EET R TBELLDITDOTH S

4.3. BBRBEL— FOLK

CHERET LB L CBBEEEE 2 5 L 2k, MR TIIREA U ) SARD, HEERBE) D5 X
SO ThbEDBDTHBH D, BHRRHITHLRELEAT® S SARSLEEL DR D & EDORE
LBEL — P REECKOTL 5 s, D, NEHHoRED 15 S0 5 foFHEE b >
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A. HEFEHHEOMMORKESY ~ +

R RBBHL-
Scale of last infiltration rate, fc, mm/hr.
0 100 200 300 400

..Site NO. I, Point NO. 1, Akamatsu ass.
..Site NO. I, Point NO. 4, exposed A, layer.
..Site NO. I, Point NO. 5, exposed B, layer.
..Site NO. II, Point NO. 2, Sugi ass.

..Site NO. II, Point NO. 6, exposed A, layer.
...Site NO. 1I, Point NO. 7, exposed B, layer.

Fig. 4. 1 HEBHEORHIC 35 5 EK ..Site NO. T, Point NO. 3, Konara-Kuri-Kasiwa
BiEY ~ b ass.
Last infiltration rate forest in Palaeozoic 8. . Site NO. T, Point NO. 8, exposed A, layer.
system zone.

W 3 NG

B. #3ic/EHE OO FIcBE LY ~ T

B SR L-F 9....Site NO. 1v, Point NO. 9, Buna ass.
Scale of fast infiltration rate, fc, mm/hr,  12....Site NO. Vi, Point NO. 12, Buna-Mizunara
0 100 200 300 40 ass. (cut over-land by selection method.)

13....Site NO. Wll, Point NO. 13, Sawagurumi-Toti-
Katsura ass. (cut over land by clear cutting me-

thod.)
14....Site NO. I, Point NO. 14, Natural condition
of Point NO. 13
17....Site NO. X, Point NO. 17, Buna-Mizunara
ass. (cut over land by clear cutting method.)
18....Site NO. XI, Poiant NO. 18, Buna ass.
19....Site NO. x1, Point NO. 19, Buna-Mizunara
ass.

20....Site NO. X1, Peoint NO. 20, Sawagurumi-

Fig. 4. 2 H=(CEREOMNC 1) % Fik

o ‘:5EV ~t . Toti-Katsura ass.
Last infiltration rate of forest in 21....Site NO. X1V, Point NO. 21, Buna-Sawagu-
Tertiary system zone. rumi-Hannoki ass.

C. KIUPFCHE OBk - Bk - BORKEBEL ~ b

BRRASHEL-*r 23....Site NO. XV, Point NO. 23, Bare land.
Scale of last infiltration yate, fc, mm/hr. 24....Site NO. XVI, Point NO. 24, Siba covered
0 100 200 300 40 land. ’
proy T— ; - - 25....Site NO. XVII, Point NO. 25, Konara-Sakura
% | ass.
27 25....Site NO. XVII, Point NO. 25. exposed A,
g layer.
;2, - 26....Site NO. XV, Point NO. 26, Akamatsu ass.
% 26....Site NO. XVvil, Point NO. 26, exposed A,
i aN layer.
B 27....Site NO. XIX, Point NO. 27, Akamatsu ass.
4 (cut over land by cleay cutting method.)
32 27....Site NO. XIX, Point NO. 27, exposed A,
layer.
Fig. 4. 3 k([ RHISS O MM - BefHy - i 28....Site NO. XX, Point NO. 28, Karamatsu ass.
R HEKBEL ~ + 28....Site NO. XX, Point NO. 28, exposed A,
Last infiltration rate of forest, grass layer.
cover bare land in Volcanic ash zone. 29....Foot path, maked with upper soil.

30....Foot path, maked with under soil.
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D. gl BB HEL ~ -

10....Site NO. Vv, Point NO. 10, Disintegration

RFEBEL-+ land. (latter term)
Scale of fast intiltration rate, fc, mm/hr 11....Site No. VI, Point NO. 11, Disintegration

0 10 20 ‘ 3?” 0 and. (eary days)
15....Site NO. 1X, Point NO. 15, Disintegrated

|

I
I
]
1

[
|
‘} i ‘ land, Tauniutsugi (Diervilla kortensis) planting
:Z . ' for erosion control.
1 16....Site NO. IX, Point NO. 16, Disintegrated
2 1: ‘ | land, no management.
: ‘ 21....Site NO. XIV, Point NO. 21, Buna-Sawa-
Fig. 4. 4 HisEHhoBKEELY — b gurumi-Hannoki ass.
Last infiltration rate of disintegrated 22....Site NO. X1V, Point NO. 22, Disintegrated
lands. land, no management.

21 1222 OFERIOMM TH B0 T, HERED D - DRORICEDIDTH S
E. KK oM LB B O RKESE LY ~ +

RHEBEL-F

Scale of fast intiltration rate,f, mm/nr. 31....Site NO. XX, Pcint NO. 31, Akamatsu ass.
0 100 200 : £ 40 (cut over land by clear cutting method.)
3 \ 32....Site NO. XX, Point NO. 32, exposed A,
333‘ | ‘ layer.
o Lo ‘ 33....Site NO. XX, Point NO. 33, exposed Vy
» i L I layer.

. ] 34....Site NO. XX, Point NO. 34, exposed A,
F1g~ 4. 5 ‘KLUJ‘K%#?@MW:E%@*%&@ layer.

RKEEY — 1+ 35....Site NO. XX, Point NO. 35, exposed B/
Last infiltraton rate under respective layer.

horizons velcanic ash zone.
4.4. BEORGELBEL— L
I DORRDOHIRALE - RO - £IE - BRARE GRkRE) rrdbe JRREBEV -1+ (RIBE
AE) LWHIEE LY — F (RABER 2ifEcsRT 5L Table 5 D2k HTH%.
Table 5. RIsEOLKM: L WHIBHELY — + (T, BHEBLY ~ 1+ () Off

Measurement condition and value of initial infiltration rate (f,),
last infiltration rate (f.).

o | o W = & & | EEL -+
frE | e Measurement conditicn ' Tnfiltraticn rate
Ste Point e g ke GEBE |
NO ' NO S R B “Soil  Rainfall £, £,
S Wﬁ__f?_l_(fli B P€ Moisture intensity ] )
; | \ —
' “ ; (mm/hr)‘(mm/h-r) (mm/hr)
‘ 1 Natural condition .25 W, 200 ‘ 174 146
1 4 Exposed A; layer |25 | W, 200 i 166 111
5 Exposed B layer .25 | Wi 200 . 113 29
o2 Natural condition 25 W, 350 | 385 284
Ir ‘ 6 ’ Exposed A, layer ©25 W. 200 { 219 88
|7 Exposed B layer 25 We 200 l 113 29
i d 3 Natural condition 25 W, 200 ' 176 87
8 Exposed A, layer 25 W. 200 | 190 60
w9 Natural condition 30 W, @ 300 | 218 173
v o0 | ” 3 | W, | 200 | 201 140
Vi 11 ” 35 W. | 200 88 ' 22
1 ” . 35 W 200 Sa¥kk  ggutek
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Table 5. &)
o = & C BEL -
i | I Measurement condltlon ’Inflltratlon rate
Site Point T " FREE| [
NO | NO S ff@%lﬂdﬁ Kgﬂ* i% ﬁﬁfau £, £
) i urface condition - OP€ Moisture intensity
1 | 7 C
\ | ‘ Crmm| )| (] | o o)
Vi 12 Natural condition 30 i W. | 300 318 180
- {‘ 13 Exposed A; layer 3 W 200 o0 30
14 Natural condition 33 W 200 181 | 165
| Bare land (Taniutsugi planting for | |
IX { 1o { erosion control) | 38 Wi 200 | 125 ‘ %3
16 Bare land (non management) 38 W, 200 23 57
X 17 Natural condition 35 W, | 200 98 | 76
Xt 18 7 30 W 400 377 341
X1 19 7 28 W 400 329 | 204
X T 20 4 30 | W, 200 158 ; 145
XV { 21 7 30 W, | 400 320 | 262
22 Exposed Vp; layer 30 W, 200 110 30
XV 23 Bare land (non management) 25 \ W, 400 205 96
X VI 24 | Natural condition 25 ‘ W, 400 142 24
XV { 25 | ” | 25 W. | 400 416 360
- 25" Exposed A; layer i 25 W. | 400 364 268
- { 26 Natural condition L 25 W, = 400 386 | 51
|267 Exposed A layer 25 W 400 320 ‘ 221
XX { 27 Natural condition 25 W. 400 391 208
- 27’ Exposed A, layer I 25 W 400 278 240
XX {j 28 Natural condition | 25 W, 400 | 248 218
|28 Exposed A, layer I 25 W, 400 1 220 167
Bare land (Foot path, maked with | : .
2 { upper soil.) 25 Wi ‘ 200 26 ©
- Bare land (Foot path maked with ‘
<0 { under soil.) 25 ‘ Wi 200 22 2
31 Natural condition 25 W, ‘ 240 255 204
32 Exposed A, layer 25 W, 240 187 124
X X 33 Exposed Vg layer 25 W, 240 235 | 166
34 Exposed A,’ layer |25 W, 240 134 60
35 Exposed B layer | 25 ‘ Wi | 240 \ 187 107
i

Slope of ground surface.
LWL XD TRD & 5 oyt
Soil moisture was arranged by touch: W, (0—25%), W (25—50%), W, (50—75%,), W,
(75—100%)
FEINDIE—E E T B WELD L
These may be inconstant value.

5. e =

Table5 CH LD L HIC, ZOBERIC I VELRICRIKBEL —~ M XEDLDTREVLDTHY, B
O BT & A L&Y 100 mm/hr Ll FTh o, thicit 300~360 nun/hr Vo253 HEFTS Hotle,

HORTONDEZ I Xk % &, BMRARESHERRT LEBEC/RA LW 2 Thh, 20X 5 illzEEr &
KB &, ZOHIFOMERNIREEL 10~20 mmlhr T bFHEITHRGFIIN 2SO T, HRH T LUK
WZ EiICTe B, BEETETHI LI BOBNBE L Th B, TOFEIKOWTE, FHEEHE T2D
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FHIDBFBRECEE L\ 5 bICHIRI T 0K A H 501, F—RKIRTH A LHIilsGh bR S hT
BH, 05 HOBBED LIS WESTE KSR D L Is o THIFER T ML 5. & 252, ThIAOEGTE
FBBRECE LIV IcdFAKDTRTHABEL T 5. Lo L, BRBENBEBORRKOMS XL
BBERES FEOMER OS] L LT, HUOBEREIME DEC & 2ilD 00, BERICEL
RNTTLEHCHFERT2WE S & LRIk~ T VB, LA LT, SEEZ OMHMER X oTE LT 58
BRI DLW i o7, '
5.1. MEREE L RS
Table5 L b, —IShDRM-DOHELREL T, HMBRENCHELLFEEY L5 L, RREER
Table 6 ®© L 51t %,
Table 6. HUHCIRAE & BHEEL ~ +
Condition of surface cover and last infiltration rate.
S ; Disirh?éeng%tioigg land - .
e B HEH H

L2 H e i
Fo’rest land |cut over-land | g Hy | BSHER  |Grass cover | Foot path

‘ . Planting for
- Bare land lerosion countrol

AEEL ‘ o

£ mmfhr 223 146 68 ] 93 24 , 4

Condition of |
surface cover '

| ‘ j

ZRINDART, OERFIAVAALTVWDI L L, FLRCEBEXBEBRTELRTOUD ) SAT
ABEH TR O T, FEERETBHTAE L, RURVWOBEREZRLTVALDLLTIVWOTIESS
F\e b b, MK L CHREMITIZIE 65%, FAE KRR RS 29%, BAEHNT 10%,
B 2% ThHDH, REMOBHROBWMIBIN S X5 = Lieni b, HBHORIVERII TR L D 13X 50
KREL, FECWEDTIIE LV DRSS, HEHIO/NIIWZ L Dz 2 ThHY, I YL
PEL, BIFE LB 5 LINERANCE L TR L e B2y, 2 ikt o IEERT OSSR e 0
HLbDLEZLDBND: LA LT, hollEFRC L 2HEERMOBHEL — + 2%, ThZEPELinn
LIBHT A LBV Th B,

¥z, Table5 KA bR B L 5T, FIEHNC X =¥ Y£% 2ETNCHR LA & 2 ARV T, THKE
FEV ~ ML 5Tmmfhy hs 5 93mmfhy [T L IHIE 1.6 ML, ¥ ORIIED TV, £=
FBH A OPEEIRNC £ &7 5 FIBBIC S\ T, B v AF - v T XL 2 A, 2EKCRET L
BiEL — M2 ECBEML T B 0 X5 I MR IC L 2BBELY - OB E LWL DTS
D, THhDH5FHRBLICHEGOMEIZIDRELVADOTHAS 5. BRI Lok h e,
BT SN A O RENC S 1SS HEYEL b &, BT SHETHET 2 - L OB
b THAS .

DE, MM ERE L S LA EAINCE LI oL TE L TR, A BEREH ¢
TeRERONE AT 6 B, (REFHIC 2 1% D, ZORER, BELV ~ FAEYIEO BRREEC L, M
n 69%, {RBRHIAY 78% i Lic. BRHIOBEFOREIT 31~88% LRk EL, A BOEH
LBBEY - ORVEES OB A KECLFET A2 LRERTHS 5o BT AR, DX 4L
QL HEE LT, BEY - rOBDER S D - L3 ETHBG DLW L ThH D, FORDREEE
EERIRAED 70~80% /e b DL LTIWTHA S . AL CBEYBHIETIELLL 5,



— 58 — WEHBRBIIGERE #8355

Table 7. HRIRGE & FHEELIRE LIS & OFKBEL — DK
Cemparisen of last infiltration rate between natural condition and removed leaf-litter.

; o ®oomE
W & W FEEEFHORES Condition

- - Depth of leaf-litter| . . &3 7-

Vegetation type 1 layer cm El??g—[k%ﬁ!&i L%

S o | ‘na ural removed
Akamatsu (Pinus densiflora) ass. 5.5 ‘ 100 76
Sugi (Cryptomeria japonica) ass. 11.0 ‘ 100 39
Konara (Quercus serrata)—Kuri (Castanea crenata)— 7.0 [ 100 69

Kasiwa (Q. dentata) ass. . ’ |

Konara-Sakura (Prunusjamasakura) ass. 5.5 100 74
Karamatsu (Larix leptolepis) ass. 2.5 ‘ 100 78

LD T2 2 AIDEBETHBH, b EDEBEL — D 10~20% 1ITIRD LT, = OREITAHERO 29%
S B LMW h e S, S REHIEEL R L TV BRI, BEEAEMSEH T
Bok Lhise Eh, FHEEEERELCEEL LT, Table 7 KRshicX i, HARREOLO
IR T, 13138 LD 40~80% REERDL LT\ b, —If, FEEOEINKREVEESIRY, chy
I L e DBEY — FORVTREAE L L SRz b, L L, F4TC X 2 il e gL
TEZDLZENTER, ez, 7A=Y - D5V EDEELI=FF - 270 - 275D LD
CHR LT, SRANEL, FOFHULCL OBERELEER, B LB LCEER Y kY
BT sMHEE 2 b 2T %0

IO XS ICHESEBRED/NIVE ZATBEY — FAVNEL, Fio, HEROERERE . SRR iREL o
D, AB¥EBEYRHLGEEOBEY ~ F OFDEL, TORKE LT, HEOMVETIE
BILCHBNREND Z 0 RE R EEL BN D b bAHA, FEEHERO K ERBIEATE 0.
O LRRUEHTHIEREYET I L oT, —RICBEENRDT A LR ohicL, K
BEREERLLLEFORVERIAZE L ER IDOTHRINT VS,

5.2. WHE- TBELBE

MRS AR T, FOBBMCBIENS B8 5 2 Mlb i, —Inboff% IR L THtic>
WL TR, KUK - =08 - TEBoFHRC R\ T, FHLLBEY ~ M3Tthth 276
mmlhr, 225mmihr, 172mmikr ThH Y, HE=FE - FEEHBT KK O 80%, 60% TH
D, KIPGHHOBBEM RO RE VL LD, ZO%E, HEMEL VWO THIEELTD L ORXR
e by, &I HHEOMENEETH B, Tihobb, —RICIPEHBENVEE L O BEES
KEWZ LIFD bR T D, KERERROLE, - LIckIUK - kiUiprE LT8R EL, oh
5 U ORISR D 1B - L BEO UL VI &V L 5 Th Bo

BBEL — b & EHOBMEEOMOMEFER AR Lice = 5, Table8 <R & 5727,

ZORLVADND LS, —BICHBIRE XD T/, IR E L ORKILKEOFELIT
B BBEINBHDO AT 0.743>0.729(=0.01) THoOT,

¥, HECOWTAS L, MBS L TEDCBERERL, MEred L TADERAADN S, =
DI LEBRDOETHAD LEZONBEN, WHOLFENBEENRE VW L2RL TS LL,
ZOHBEOTE RO KMAVRT LB VE LW O TR, T, R0 ORNADHEE DT &
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Table 8. RELOMPFHFENE L BKBEL — + L OFHLEEER
Correlation between last infiltration rate and physical properties of surface soil.

+ B o M o gy R O R

Physical properties Correlation

I - coefficient
Hf$ Goarse sand (2.0—0,25mm) 0.348
| #0fS Fine sand (0.25—0.05 mm) 0.327
e BES Silt  (0.05—0.01 mm) 0.245
Mechanical composition Fb532F The total 0.434
fhit Clay (0.01mm<) —0.434
#HY L #it Silt and Clay | _0.371
B B FERARIXT % The volume of sampling soil 0.342
Porosity fEAE T 5 The Volume of fine soil i 0.377
HIRRAEDZFEE Volume weight in natural condition ~0.135
kB Field density coefficient —~0.315
@758 Water holding capacity | —0.115
B RIRRE D %7k {% % Percoration coefficient in natural condition 0.743
HigYrég & Organic matter ‘ —0.417
pPH ! 0.253

Bl 2 ZhABRTHRVWELTS I BT B22ThA ). Z0BE, BICRFELETHEIN LS
LW LDBEETHLH, TOHEEK, o X KUPMEORED X 5, kEEATHBELT
HEAO VIS DU, FOFENIBPNIWEBbR52, ch EOET 5 BHEHL0%4
REELRERIHD LD EFEL DN S,

SER, ABEOZ L THBH, Th3BBERCEETIRERETFCTHS Z LIXFEC ARV TH A
5. LvL, TOMBIRE,A—ISIETIZH ST, HRART/ vk, FBIC oW TOHEAERMN L S
RTWRWC LI 2b 0 ELbhE, Thbb, BECKETLOREL LT AIE GEBEL
B ©hy, M CEEHLED v LEBRARVWED EEL BB, Tihobb, KUK OWE
EturhiarafBEnke il d, EBEHBELRS VDI, KOWHH X T iR TH
D, BICKIUER TR AE LDl SR U TEMGERELR, 27k wTh T hERENk
L EHEFHRO GD HEIENRE L, Thafk  FARCKZ L oTH IR, BRTTIZLAE
Tartetevo LichioT, ZOFREEHBRY AL Z L BEETHD EL bR,

DEE, EOMOLEER L OBETH DL, FMEBERECLFEL LBAPMIC R\ T, ERE - HE
GEFNEOMGRE R UIRATE CVEEICI DS, CThBEELYRTETRBE T . 7ok, Hi
HEENADCHIELRL TV 54, JHREBNCELIBE LHERBEMTH 228, ThLOMEEIZ OV
TRSHOMEE Lo\,

¥, BAEEOHBEEREAHESTAEL, Chi3Fsk2 5% L EXTIVL. hicoLTiE, TF
LG ERREO R oW THIET B ewic, BEEAREL T D ThH 5,

ek b O TRb I ol HEEREORIT, HEHHE - B OFEEIC X 2 FBCER OB
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5B FE2 BB BB OWTIE, [TEHEf b0, Fig. 2.2 O AF¥H=e Fig. 2.8
D7 FREOME T, BEET» b FELCET 5 T CHERMERHEL RL TWite 0 X5 T
CIIEEE RN T 5 & LT Lo THBEORIUREE L S, kM - BREERCLTC21
D EEZ BRI —F, BHFCOWTTH B, BBk HBIC TR IR S RS TEER A3
HIFF KR LTV B L, S 0RRESBHHFRHACEIL, *X 3 277« £ X0 L5 CHiH
CEET BT b D ki, OB NI MR IC £ L T 5. Sh DEREERCEET 2
£ZFDOEHOEE DS BT, PMehHd DR THEED LT 2 Lic Lo THERE R D, Hig
My & AR oiES R T T HEOBBEEEA ML T W5, Che b, PRI EZTULEILBS
AEBRDPNSCEECA DAACHBREEEZ ML, HET 5 LS 72 SR TKOBET %8 s
STV Z OB X 2 FEROMMIEANBEEC hic X TW B HEE, TRWTEREL EEETSH
5 g En, E—REETRTY, MEOMEC I >TEEY - FRKEEDHIL L TWD Z ez
LAY ZDXS FERCEELTCWAD TRV LELDNS -

Lk, 55 L 8% L ORI T L Bl d o Tilie, —RIY - TR D O EHECHEE L
T30 rEx b, ZOHETII—ISEEER L OHIBEFEIE RO, B D SRObEY
ML LTWAMRD, ZhHDZ LIXITRofEE Lz,

5.3. fhoFEIC & HBIEMEE DLLE

e~z L i, ZolllFe X 2 ERRE, —RICBBEEL LTELDRAH I DIkt hRE
LD ThHor. i, WEOMOMELETIHREELD L OVTIRFT LD, Wb K&k
EE b2 BBEHREPHTH Y, BRIC/PNIIefld Hicz 2ERT—2b hoeZ Li33.214bh
BLEhTHB.

FRRHEA 7R & & F HF, MXER M Tl SO UKD Tl s L AR LW 5%
DTHHh D, TORDIFFALHED D Z LIINETHA )« DD, folllEHEC & 5H & kT
B it Ll Mo LTiE, YMEETToT\\5 MUsGrAVE OFEEBEFNC L 5bD L,
Y7 —iC X B ATHRKXOHIRE TRROTH & KT 52 Lic L.

1) MUSGRAVE DOFEEFEFNC X Bl & o ik

UL 9inch, B 20 inch MIEEHIERD N L 2ic L) % & 2AIITHIAR, HIFTH KD 7

ANLNTED LS CHAL, BC—EOKEEEOL ) ICHRTAZ LickoT, BEL - M RPEL
Table 9. [HIBBEFIOH kL v A7 L ~ 7 ONEBEFTOHRC X EMKEHLY — + DHEK

Comparison of last infiltration rate between the mountain infiltrometer method and
MUSGRAVE’s tube method.

i & 78 wmmoym | hemms | 38

Vegetation type Condition of earth’s surface infiltrometer ’ MUSS;[{;;VL’S
) ‘ Natural condition mgqs/gr 1;78 mgng/gr ' 1%2

Akamatsu |
(Pinus densiflora) ass. {’ Exposed A, layer 21 100 _ ’ _
| i

Cut over-land by clear fE Natural condition 218 100 ‘ 217 l[ 99
cutting ' Exposed A, layer 167 100 | 156 ‘ 93
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b DTHB. .

TmenkMW%%m?wvwf%Mﬁ;w%o&M%@zﬁﬁmxbr,&a&eﬁﬁﬂuﬁﬁﬁ
CEOTHRELIEZ R LD THD, BFELY ~ P2KREVZ LIHKETH A, Muserave Ol
FBELZOAIRRC X B DI LT, 93~116%, 3EFTFEET 105% & XD TIHEERL T 5,
B EoZ 3 « HEORENIELALA— R LS B LIAEBET DTN 3MATHY, Tht
LOTHORITRENTH ZOL IREMULfEL > L) 2 LISFES TE R, Mihmh bR
Th, —HEFHBTHE K7 112 2]D, BESOIGEFCBATIRAY ~ MZLOTWH5D
T, WHHER20° DAFETERE D —EROBAE Lih b, HEETFRCEEL TREL ~ 2
WET B L 51 BieoTlhb, LavL, HBEGECRIEERIE L\ 5 & LI3BEA L h b,

2) ¥ 7 ~1T X B ATHREROHFRTHRRONIEME & 0%

ZHUEESE 30°, 1mX1.5m D/ 7w Y Py v 7 ~EKCLIARRTHD, 2 HHE - 1oL
a0z kA LR UCSFFC I L 72 %8t»s Table 10 Th %, ZoB@ETOMBECX LT, ¥+ v ~K/]
7w Y bOL Ok, AN 2 HEHUERD L ORRGTARD &, 40~70% THOTFHB8Y% ThHhoho H
BRLCHO 40% %4 LEICE L 5 & 56~70% & X LICEMIT/NELTehe ZD/h7 v Y FDFHVN
SWEERTET & LT, BRBENNEV-C 8 (3 180mm/hr) $E2 b b h), MAKFEOE (k
L VI LAARE ¥V —~#UK) - SEEOMHRE (0cm & 150 cm) « ¥ SMAUAL DK D i
(%7 ~KOFENTDETHKRERT VD Z L) L DOHEEHIFEL VB0 LELDBR S,
Lo LT, MISEAERE LT, ZOFECE 28EIL, MUSGRAVE OFRCHLTI NG, LAY
vYFDHEHBBREE L OONBRTHS S LB LbID, ZOBE, 7w Y r OFOREEIVNE
WEWD 2 LIRTOEET ) £3F 5 e LT, BROBE CIRMEOBEFRE RN O THRHTEE
TILTE .

Table 10. [UHBEETOHE L M TEROF K L EMRBHEL ~ b DK

Comparison of last infiltration rate between the mountain infiltrometer method
and run-off plot method.

W& ' WHBZBRE s
Vegetation type infiltrometer Run-off plot
mmlhr % mmlhr %
Bare land (cultivated) \ 178 100 71 40
Bare land (no management) 218 100 122 56
Grass (Zoysia pungens var. japonica) covered land | 23 100 § 54 235
Konara (Quercus serrata)-Sakura (Prunusjamasakura) ass. i 231 100 [ 162 70
Cut over-land, Akamatsu (Pinus densiflora) ass. 194 100 i 133 67
Karamatsu (Larix leptolepis) ass. . 254 ' 100 145 57
Bamboo (Sasa albo-marginata) covered land ‘ - 172 —
6. =E #

ZOFEE, IHHATER X OO0 Lo SEIC 13 5 kD BESIEC S\ TR Y To b DT
BB, TOHML TS LA, BHRTOMOHBOBFE TS LISTEELHLICTAZLTHD, X
SICHROTHIC B LIS HE2 D BRYO B TL botc. BEEAREIREL H L WO LS
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FaeEAL: SO RWT, Wi L AEINIETRIT O HERHHHAC IS T, B0 Rieo
TR EBRAT . ZOMFEOEAWE L FH1x, R E. Hovrox OBBHICIE TV 5. ERERICS
WTERCL HSREIRET 2L H B3, 1952 Fa b 1954 F F T 3EROWELERZT D ¥ Lok
RSO L BEHIEN B,

(1) FHtbo LT 7o, T - JiEERL - BRARR - B & &0 320 TEV-BEREY
STW5B. FRCOWTD, TOBBEEIBREOERIC I o THE IS, L 2E, BULirHigf
BT D 7 S e 7 SRR DB e Lo Uieht B, i 5 ERNC AL S hati Ui sri
TRV, AHBHNC O\ T, ZOBSBEIL IR ORI L IRBIC X AERENEE LTV 5. FiERE
AR IR A T, MR A PR D R L 25 L 13RS, SRAAE D[ b 7o BRI X D & B0
oL, BN % = ¥ v PR L BN, BAEEOBIT L D b ThRE WS EERL TV 5.

(2) BEELENEIH & OBRc o WX, ZOPIHIMIc s WTEBELY ~ FIIERIRE V. L
L, 0~0.5 IEH < 5WTHAURBBITIRD L, 0.5~2.0 BHCifmd o —BiEiciio\ oo S iui—#
7B THOT, Z OWFEHRROR W IRRBIHESISIC I ADBRE LD TH S, L LMD, K
HRHIHRC B3 57 7 ~ Yk ©, MR IRF SRR Lc L e, S OBRERH L &b esnd
%30 g A T

(3).. MEOKIR BT 5 —BOBBEL — b (BHBFERE ) (LSEED DBED 16 53[0 FHE -
LEbhD. Tle, TOPPRC T HRELBEL — 1+ (IFBERE f0) 11, Ko HorroN 02 H18
bhde Tiebb, £0RE f=f.+(E—f)e k¢t Thb.

EERD DR TN DO, —ERICHIFF L CEBIEOM X DIk s e kE v HIgHRIEIIc o L
fo DEEIRDEB Y TH 5B

.

FRIRE St

mm/hr %, wmm[hy

#H B 223 100 154
e B OBRoHb 146 65 114
B O H 69 29 -
g Hy 24 10 -
Hx Pic] 4 2 -

(4) BEBERCEETARERT L LTROZLEL0NRBDLNE ., Tibbh, FHEMOEX &%

- HUSRREEDOWRL & T OHER - MOROHSR « £EEOHE & £ - LHOFIBRE: UFcz DIEEHFLED
« FERERE - HARRIEHEED BAKMRE - £EER OBRME R - EMOETICHIE L R X 5 KB &
MHb. INHORTORT, RELDHRRED BRRBUIEKBBE L — + L OMEBERICKT, &
WEEASRED s (HIBEFRK 0.743),

(5) HEmeZYMry Ro1dic, ZolUHZETcE b B BELY — F & MUSGRAVE O MG
BifEt, ATHRC X W TREOFERCH ORI LR LA, Zh b 3 HEIR URBcRlE L b
DTHHHA, T L OTHLLLERLRED bhitholith e b, MEECRCTERCSH S 20
EICHET AR R L, ¥ OIHBAETY L OWEM A INA £ < b BEREr b oTW 5
2, HHBEEDOZ  BHIRTEZRROBEDHEMNL ) X EDERENWTHA S LEL LIS,
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(6) ZDUHMBHEFHIMUOFFERICTEHT X I\ DFE R TV 20 Tiobb, HEHCERcy
INTHHLHECTEH L, FUOMNECHMTES 2, PEOKTHRETES -2 (UHTSED
KE5 52 LBBBRHUECRECH D) nrdh, LLTER, HRRTCEEL CBEE IR TE 2
L5 T %o ZOFEHBREY LELT, ZOMRCETORMEE RVWHLES, Zhbng JiLlsE
ENDEE LUROUBC Lo CHIRERETE 525, BERORWEES Mi“ﬁ)ﬁfm@ LEZ wu
BESHH,
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Some Measurements by New Type of Mountain Infiltrometer.. (1)
Tadashi SAT0, Yosuke MURAKAMI, Hiroshi MUrAI, and Keiichiro SEKTKAWA :

Résumé
,

This report deals with the infiltration function on the slope area of forest land and
other lands. The purpose of this study is to determine the effects of forest cover and other
ground cover on the infiltration function, and at the same time, it is the first step towards
knowing forest influence to runoff. The determination of infiltration capacity was performed
with the aid of a new type of mountain infiltrometer which was manufactured and here
given a trial. The measured sites included in this study were 20 areas selected as represen-
tative of important contrasting sites and forest conditions in a mountain forest in Iwate
district.
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The fundamental idea of this study is based on proffessor HORTON’s ‘‘Infiltration theory’’.
Some consideration should be given to the instrument used and the measurement method.
The results of the adjustment of the data for three years from 1952 to 1954 inclusive are
briefly summarized as follows:

(1) Forest land has a far higher infiltration function than other lands, for instance,
the grass-covered, the disintegrated, the firebreak, and the footpath. On the forest, the
infiltration function is influenced by surroundings. For example, Bunna (Fagus crenata ass.)
natural forest, which has a good habitat and treatment has the highest. On the other hand,
clear cut over-land, cut five years previously has a very low one. On disintegrated land,
the infiltration function is influenced by difference of process and condition after the out-
break. We find that stable disintegrated land of advanced age, which has ground vegetation
and some bushes, is highr than that of younger years. On bare integrated land, Taniutsugi
(Diervilla Middenorf fiana) planted for erosion control it is a little higher than the non-
managed one.

(2) On the relation of infiltration capacity to rain duration, in the initial duration,
infiltration rate is very high, but in 0—0.5 hours it decreased sharply, and 0.5—2.0 hours
it approached a constant value of the smallest, in general. This process drew the decline
curve, which is taken to be a consumption phenomenon. However, on clear cut over-land in
the volcanic zone, when the earth’s surface is very dry, this tendency moved backwards and
increased with the passing of time.

(8) Coustant infiltration rate in the last duration of measurement (initial infiltration
capacity=f,) is obtained' from the average value at the last 1/4 hour, and the greatest
infiltration rate at the initial duration (final infiltration capacity=1f,) is calculated using
the following equation by Horton: f=f,+ (fo—f.)e 4r¢,

These values which were obtained from our observation are far grater than the generally
expected infiltration capacity. The experimental values of f, which are classified under
each condition of ground cover are as follows:

,—undlsturbed excepted A, layer
mm/hr % mm/hr
Forest land 223 100 154
Cut over-land 146 65 114
Disintegrated land 65 29 —
Grass-covered land 24 10 -
Footpath 4 2 —

(4) As to environmental factors which effected the infiltration function, we observed
as follows: Thickness and character of leaf-litter, cover and root system of ground vegeta-
tion, root system of stand, texture and structure of soil, soil porosity (especially non-
capillary porosity) coefficient of field density, percolation coefficient of natural soil, organic
matter content of soil, large porosity of animal activity and dead root system. In these
factors, percolation coefficient in surface soil has a highly significant degree (correlation
coefficient 0.743).

(5) For the observation of objective validity, we compared infiltration capacity which
was obtained with the mountain infiltrometer and values which were obtained with
MUSGRAVE's tube method in the experiment of run-off plot in the same area. We could not
anticipate a clear relation, but these values are within a narrow range. Though we have no
other comparative data, infiltration capacity on forest land in most cases may be far greater
than the maximum rainfall intensity which actually occurs.

(6) The mountain infiltrometer has many advantages not found in other methods. For
example, it is portable to any place, can be applied on slope areas in forests, can measure
water use of small quantity. It can also measure infiltration capacity in relation to surface
run-off. However, a few defects have been found in this instrument while in use during
this experiment, but most of them could be avoided by careful handling and some improve-
ment of the measuring instrument. At present there is no other efficient method of measu-
ring, so it may be considered a useful appliance.
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Phot. 2 gkl
Plot (iron frame)
A:30mcx30cmx15cm. B:5)cemx50cmx15cm.

Phot. 4 ATRMIC X 2 TEXER
Method of run-off plot experiment by similar
: 3 e rainfall.
Phot. 3 = =7 L — 719
MURGRAVE's tube method.
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Phot. 6 {Hi7ksXF4%
i g | Similar rainfall test

Phot. 5 FEkEHER
Permeability test
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Phot. 7 Site NO. I DKL Phot. 8 Site NO. IT DHFL
Forest condition on Site NO. I Forest condition on Site NO. II
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Phot. 10 Site NO. v D%l
Forest condition on Site NO. v

Phot. 9 Site NO. 1 O
Forest condition on Site NO. 1.
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Phot. 11 Site NO. V ¥k Phot. 12 Site NO. VI ®jjji#ELD
Forest condition on Site NO. V Disintegration land on Site NO. VI.
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Phot. 14 Site NO. Vi ®F%E
Forest condition on Site NO. V.

Phot. 13 Site NO. VI o jjit#)
Disintegration land on Site NO. vi.
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Phot. 15 Site NO. X o#kd
Forest condition on Site NO. X.

Phot. 16 Site NO. XI DT
Forest condition on Site NO. XI.
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Phot. 17 Site NO. X O
Forest condition on Site NO. XI.

Phot. 18 Site NO. X1 OFfd
Forest condition on Site NO. XIII.

Phot. 20 Site NO. XIV o i
Disintegration land on Site NO. XIV.

Phot. 19 Site NO. XIV OHKiL
Forest condition on Site NO. XIV.
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Phot. 21 Site NO. IX o fjilEHl
Disintegration land on Site NO. iX.

Phot. 23 Site NO. XVI, Point NO. 24.

Phot. 22
Site NO. XxI, Point No. 18.

Phot. 24
KILPKHIAIC 3813 5 (R 3ny - B
Typical soil profile in volcanic ash zone.
(Site NO. XVI)
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Phot. 26 Site NO. XVII o Hizko:kiE
Earth’s surface condition on Site NO. XVII.

Phot. 25 Site NO. XVIIL okl
Forest condition on Site NO. XVII.

Phot. 27 FEBED T CO B0 EH)
Animal activity under leaf-litter layer.
(Site NO. XVII) Phot. 28 Site NO. XVII, Point NO. 25.
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Phot. 34 Site NO. XX O}k
Forest condition on Site NO. XX.

Phot. 33 Site NO. XIX ilAfiAIER o
FEIRLU T o & EURRE MWL L Mot
In Site NO. XIX, when earth surface
was very drying, it could not absord
the water.

Phot. 36 Site NO. XX DHbizD Rk
Earth’s surface condition on Site NO. XX.

Phot. 35 Site NO. XX, Point NO. 27.



