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Relation of infiltration rate to rainfall intensity (Measuring
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forest land.

HHADORBREEWET 2 FdICiFETH
5o LU, MELD, HEDEMICGEL
T % RO RSB Y 5 REHR
EOWEIRIAAETH S, 14k, Thbd
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Table 1. [H#EBE EHERBHICKAMEE (GRESBLV— ) OHLE
Comparison of measuring values (f;) by the mountain infiltrometer and
the tube infiltrometer.

LS it 7 3
Forest land (mm/hr) Bare land (mm/hr)
No. 8 R KB Ao JB & % Ik 8 5 R R
Natural condition Excepted A, layer Natural condition
A B A B A B
1 246 310 217 224 236 209
2 269 288 239 230 C 222 241
3 251 273 223 226 196 220
4 259 306 212 218 191 217
5 222 290 199 192 242 196
6 266 287 236 246 218 220
SE#ME (mm/hr) a¥ a b b c c
Mean value 25_2. 2 292.3 221.0 222, 6 217.5 217.0
O E (%)
Relative value 100.0 115.9 100.0 100.7 100.0 99.8

AR B X A REE, BREBERERICK 3 HEH,

A : Mountain infiltrometer. B : Tube infiltrometer.

* A—A5R5 BOBRKETERDRD SNIEP -7 L EER LTINS,

+ Means with the same letter superscript are not statistically different from other at the 0.05 level of
significance.

ORBAEERT 2B, ECEERTASERELLTR, b ELRMEEHEICEL S & ERTOHR
REOLE#EEEZHET 2 BENNBH 5 DT, TEHRTTORANVICHERKXEDORR L LB UNREL
T, kv b LIRSS,

HOKRB B DPHER TREME 2 A2 BAKE, REOBMIGEM U EHICHRT 2 RERE
BRDONBo Fi, THEARIHBOMEIPCTKOBEREANICE T, BICILINEHH, H
ERTLEBLEOIERIDORELTREIBAKE, COBOFRNSELE VLS. 2, BRE
WIC L 2 MERRTRIZAE LT, ATHICBUKT 25610, ERETHMC ULIEORD —EORNBE%E
BT A ENTERN, #HADSDEL b, HiinEL, BUKKEINEET 25 LERK BICEHA
DRIEZTTIE S T ERBES TR,

4-2. BEERE O OB ST

B, TEEXUBROO—#K%, Coox, H. L& 34K (Complex) &FEATE, —
BRBESEAR D SEHRINTV S, BRA—RHERT LHONF—HKNTS, HINICIIRER
I DENDH S C EREBICHNING, FE, COMEMCEIPED OHHME b D OB—HH]
THbo bbhA, COPICRHEEREG TN B, MROLBIE—BEHHL LI 5T, KR
WL ETRIBERC L 2 MEDHEDOEBMNIETH 5,

— WX OEER B RET 25, MEEEH 2 ED HBEANCE ST eHicid, ROBRARONE
ERBELTEHENICER, 2D TEERMETH 2, THLE, BEPABOHEP ST, #l
EOUMBTEZRYSIEITHIEChCC Lz &RV L L, EBORENS O GREBEEZES
fesiclE, ESLTHY VY YIRS LBnE, EETE AREROBERET S C LNRETSH
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2o —DOOFHE UTERREEZORE®P» S, COBPTEZEDSET EE L,
Vg, EREEREEE s, EATEE £, BEEE m, BAEE n T0E, FEERACED XA

B, CORDPOHICnERDD LDICEMRT S L,

tzsz
m‘:n .................................................................. (6)
LB F—m RN SETREL VD, LA TRBEPORNEELERT B, ThLBEORE
FTHBETEENENI T LICDEHN L,

$72, W ¢ 257 T, EROEMEHES &ic, WHIREEATLOBEAY » 2R 2 HAICR

e F OO PPPPPPPN (7)

T+ N2

OEMBBOSENDB, CTT, N ZEHESOEBETH B0, N>1Thhid, (7) R

n$<_0_>2 ........................................................................ (8)

a

TEOLLTD, REBDERBEUZDTEBHONTNE®,

INBOREDS LT, BARILMRER & HERSBEEHNT, ERCKEMX OREIRREZREUF
PEkEt LT3, 3, LRSI OBFIFEERK Gl LERZHE) T, 5 B L7304
BiRD 23 52 F LT RLEERMKBE, TH~ Y RAROERRBOBHTH 5, SHXOEKITBBLZ
1,000m? T, MFBEHRAIT30°FIRTH 5. BERMEIZMM 400 mm/hr, #HIT 200 mm/hr & LT,
THE - FeHEDEREB L — FERD I, V7Y v REMEEAMBEICKY, MEREDS»LE
12/8& ot BFEDL OEDAH I EFERIERITE 2 XU EEICLT, MEBEELS/NRICIEE X SH
ELlo

—7%, HEERSEHOUMERTIR, FERSHRERE GRrkilimamE) o 5 < v ihisisiiT,
ZORBRERNRE LT3, BEKREEOTEHICL - T, MERBPROPEIN, HAKE > TH
WIRBCEZRBED b, HEEMAROTNIS 0~5° T, ELAMEDS>THILODIR, WE
HERIGERERIX 1. 5ha, BEHIX 1.6ha, BKX 0.4ha TH Y, RAARBHMBECE>THY T Y v
7 Ulze

Table 2 3 LFEORIEEER LI DT, Table 3 i3, (6) BLY (8) ORTHELLZNFNO
RERMICE T 2 BEBEABERL TS, BATEE (1) OIS -TiR, 2HEMBEZOE
TRV, ERRE LT - foo HIFRIREBOMEBWE—ITEZL, WEEODBINS OIS, EARHH
DR TTE, 2hic U, B CREBOTHIC K 2MEL  ALMEEROT, EXphEEE
L LRBFNERGIENT b,

COMRBECKTHHEATES LN CERIBESEVE, ChoDRBRERNEEDY Y)Y ¥
TOERICIE S EEZL OGNS, PP 2 OMEERO»  EITRE, LD 20D ETFHWEESFTE -
T, BYRHMBBERD 2RETH b, 128, KALKBY 3 RBRAE TR, LEOKREEBZICAR
WREOHITIZ 6 MELL, B - fE - FEEETRIAMERS C Lt L,
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Table 2. |IRZFE & HERETOHEE
The measuring values of the mountain infiltrometer
and the infiltrometer

BRSO RIEE MERES O EHE
No Mountain infiltrometer No Tube infiltrometer
W B =K BEERK | EEEK
Forest land | Bare land Non-grazed |Light grazed [Heavy grazed
1 280 139 1 198 162 117
2 264 128 2 148 168 252
3 245 123 3 222 326 191
4 270 124 4 155 285 184
5 255 156 5 194 239 62
6 260 136 6 229 135 92
7 225 124 7 238 231 115
8 280 144 8 138 167 103
9 275 138 9 138 146 163
10 309 129 10 227 171 145
11 230 145 11 179 137 189
12 260 154 12 229 127 200
13 161 121 152
14 198 207 122
15 217 106 113
16 161 106 124
17 182 46 131
18 117 263
19 186 95
20 106 236
21 128 88
W E 0 "
Number of 12 12 17 21 21
measuring
point
¥ B 262.8 136.9 188.9 162.7 149. 4
Mean value
B R % 34,1 65.6 56.3
Standard 23.0 11,4 . .
deviation
%j::)e?;‘.,'ic{i;‘gnt%Z 0. 087 0,083 0.180 0. 403 0,376
of variation
Table 3. FH UKE LR AOMBLER
The calculated precision and needed samphng
number of measuring point
. , B oA W o B (n)
#oE S B e X Values of “n” show number of sampling
Measurement Plot
method Fm=10| Fm=20| £-m=30| @ =0.01 | 4 =0.05| @ =0.1
mm ﬁ*® H 75.7 0 0.8
% Forest land 25.6 6.4 2.9 . 3. .
Bﬁounialn 2 68.9 2.8 0.7
infiltrometer Bare land 6.2 1.6 o- ) .
2 K K
= 324.0 13.0 3.2
mﬁré‘i‘fb Non-grazed 52.3 18.1 5.8
WoE Mmoo B E &K 187.0 46. 8 20.8 | 1,624.0 69. 3 16. 2
Tube Light grazed
infiltrometer | &= B # X 137.7 34,4 15.3 | 1,413.8 56. 6 14,1
Heavy grazed
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LN ZAwF S BF I
Toggle sw/\fch Check lamp
&
kamlﬁxﬂ‘lﬁt -\
Beam for measurement 0+(9)
horizontal site @ i BRAR
” Vertical scale plate
AAVE 7=V N= (:)—
Bar of paint gauge [%,
FE0 AR Ty
6 Helper polnt gauge
PR S Cx
Limit switch
M
/ Stake
Fig. 8 1+ & {2 & & Soil erosion gauge.
4-3. 2 & B8 E &

BAZENICRIAT 2546, RPNICE—EBETICAC SNAEEPEIPEIELIL S, HBLEND

Z2HOEBERARICLTIY, THRO—MATHZL
TRTDB—EHITH 539,

Photo. 9 MEFILE L EEAT
The Rinshi-Tohoku type erosion

gauge.

ShamtlpEE, BRTREER T IEREKE

AFRICHNT S, BEMAD S 7 nBnHEET S, HRNERTER S

g E Liew 7 n iy E®%E, ©OHEM
KIH U TR UTRE LT3,

R OHREHERET 2 HEELT
13, BEIEHLAIC THLL, T8l Tevl
RERBDIAALT, ThEREELT—
EHE DHIREE % FHIT 5 D hs—fEH
FRTH %o COHEDBICENTE 2
= TRARBEED T 7 13 H % e
5, XT3 MBERIUKERD O DE
AT RO TRHREICHIET 55
TTHEATH S,

NS ORELEEBIHTRAA R, X
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Photo. 10 REEHRZRWHH L1
Wzl EE
The catching apparatus of soil
sediment load which used the
wooden dam.

Photo. 11 a v ) — VUEEAER
Wi i b 2 < i
The catching apparatus of soil

sediment load which used con-
crete ditch of the U type.

WHOL S THBERWTE, MBICH
BRAAE TH] ® Tev] sEtick -
THRERL LY, lom OA8ESHE
BEDy ) —TTHM-72D LT, DAL
BEEMSENC EMDM T, TNHD
BEROTT, HBENHEERSHE#ESES
NrcDQRBBD TH] HETH2. T48bH
H9cm HORES 120cm DA,
% &2 1 5m BIRICHIE LT 2 AF o
HiAD (BHRAHESHED 1/2 P11,
BEEEKELE LTehE2EES L, TEREFNZAVCTHREE TORIEZRKRAT2HETH %,

AETIHEMORE IS X205, —fEOE « i« TO3MEICHEANAEE 10 2 LRE L
COHBR D LB ZEELLOTY, M3 Fig. 8 IKRLEBDTH S, CORBOKEH
3, BEtOBHRIE <4 2 v 24 v Fick D EROICERS, HRICK >T0. 1mm By TOZ(L
BB TES, 2ATHMTE~60TERL, 7~10 AOR&EMNTE 2 (Photo, 9), 4 ADHEZED
WBET A P TRBEREDFEEMIIZ 0.04 mm TH 7o,

KECEDSFHIWEORHZ <, BRERERARIC UGS, HRTHICHEDS [4Fa] 2RE
L (Photo. 10), KEAWRICL TR 7oy bOTFEic [Hl © Tz 2V — 1+ UZE#] (Photo. 11) %
BELTTRE 270 B8, FHROZEMRZHET 354, WMROMERTORBHEORIE (c&iid
*é"bkihhﬁﬁ?%ﬁ%f% Rocky Mountain BIRFEFH1TLE) %il,fc, WHITWESERTH S, COHA,
—FERE (BEICRET 2 TREOS 25KE) T, 1HEREROE L3 CRET ZHRIDORM
B4248% (Erosion ratio) &MET, WD 7-» DREEMBE LT,

5. Z¥HMS TRIE LB 0RERED LR

BRARAEICS - & SRELEKRLMBEBIEANT, BF, BHEEETOLMEREREIC, M3
DRBAAE Lo HERBOBIICE LTI, SWHCAHTIRENTHEEEEL Uk, BHK
i3, Bk GUERIOBMH), RERERH (UhmEtiiis JURRESH, Bz 5Hzaly), i



Fig. 9 [IHiRB I X 2 RBUESE LB

The sites of infiltration measurement by

the mountain infiltrometer.

Table 4. ) Note)

WX  The classification of land cover type :
(F.n.n.) $HEERIKRAEMM Natural forest land of

needle-leaved tree. .
(F. n. p.) $IEEM AT Planting forest land of
needle-leaved tree.
(F. b n.) [RIEMAIRLEMM  Natural forest land of
broad-leaved tree.
(C. 1) B, ERERHH Cut-over land of lightly
disturbed condition.
(C.h.) EE» BLILIREH Cut-over land of heavy
disturbed condition.
(G- n.) BHAREH Natural grass land.
(G.a.) ALEH Artificial grass land.
(B.d.) B3 # Hi Disintegrated land.
(B.f.) 2 & Foot path.
(B.c) W #i Cultivated land.

WERRBUIRE #2745

Table 4.
The locality and

X

RE w B |mowm| m 0
: Cover | Vegetation
No. Locality type type
1 = Iwate F oo Akamatsu—
& Nagaoka |~ """ Konara—Kuri
2| » ” F. n. p. | Sugi
Konara—Kuri
3y v F.b.n) “Kashiwa
4| » ” G. n. Susuki
51 # ” G. a. Orchard grass
6 ” ” B. 1.
7\ 7 ” B.c
” -
8 459 Sasama F. b. n, | Buna—Mizunara
9| # ” B. d.
10 | » ” B. d.
11| » ” C. L
12| ” C.b.
13| # ” B. d.
7
%5 =% Iwasaki C. h.
15 ” ” F.b. n.
16 | » ” F. b. n. | Buna—Mizunara
: Buna—Tochi—
170 i F.b.n Katsura
18 | » ” F. b. n.| Buna—
Sawagurumi
19 g;/{g Kb B.c. '
0ma
20 ” ” G. n. Shiba
21 | # ” G. n. Susuki
22 | # ” G. a. %rchard grass
onara—
23 | # 7 F.b.n Uwamizuzakura
24 | #» ” F. n. n.| Akamatsu
25 | # ” C. L
26 | # ” F, n. p. | Karamatsu
”
27 545 Nishine F. n. n. | Akamatsu
28 | # ” B.c.
29 | # ” G. n. Susuki
30 | » ” G. a. Orchard grass
=ik Miyagi
31 %% Onikobe F. n. p.| Akamatsu
32| » ” F.n. p.| Sugi
33 | ~ ” F. b. n. | Buna—Mizunara
34 1 # % C.1L
35 | # ” G. n. Susuki
36 | » “ B. d.
7”7 ” . .
37 7 Shiroishi F. n. p. | Hinoki
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HWEHOMNBEL LUK HERER
natural condition of the measurement area
BB | B W B W B WP s o wmma P -
Stand | Crown | 4y | Tree | Eleva- | e ha ! =
age density| - " 7| height | tion ancle |Bearing] Ge€ological Country Soil
(Years) %) | (cm) (m) (m) (go) 8| structure rock type
] o
28~26 | 70~75 | 14~18 | 10~15 | 160 24 S SW | Palaeozoic ke WA | g
Clay slate
. system
30 |80~85| 8~25| 9~18| 270 27 \'4 ” ” Bo(d)
13~18 | 70~75 3~14 4~11 140 24 NE ” ” Be
120 26 A% ” ” Bo
130 20 A% ” ” Bo(d)
150 28 W ” ” Bo(d)
120 22 W ” ” BD(d)
~ HIRKE | B R A
40~90 | 65~75 | 28~70 | 17~26 | 420 33 NW  irertiary system Tkt Bo(d)
430 38 NwW ” ” Bo
430 38 NW ” ” Im
470 29 NE ” ” Im
490 88 SE ” ” Bo(d)
WiE, 'S
400 39 SW ” Sandstone, Bn(d)
Shale .
490 29 N ” é;ﬁi)z;}‘:i, Tuff | Bo(d)
» w &
80~130] 80~90 | 20~80 | 16~28 520 23 SE ” Sandstone Bo
wa, HE
60~110] 70~75 | 24~48 | 18~23 530 28 SW 4 Sandston, Be
Shale
60~100] 70~75 | 22~60 | 16~24 500 23 W ” ” B
60~100| 70~75 | 26~60 | 18~26 690 25 E ” ” Bo(d)
Xl md (KR, KB
210 23 NE Volcanic Volcanic Blo(d)
product sand, Ash
220 23 E ” ” Bin(d)
220 23 E ” ” Bin(d)
220 23 E ” ” Bin(d)
25~-30 | 70~75 | 10~25 | 8~16 220 23 NE ” ” Bin(d)
35~-40 | 80~85 | 12~18 | 8~20 | 220 23 NE ” ” Bin(d)
220 23 NE ” ” Bin(d)
15 | 80~85 | 11~16 | 10~16 | 220 23 SW ” ” Bin(d)
40~60 | 60~70 | 12~20 | 11~15 | 340 35 S ” ” Bin(d)
270 22 SW ” ” Bl
270 23 SW ” ” Bin(d)
210 22 S ” ” Blo(d)
WACHER | BE B
28 50~60 | 8~14 | 7~11 460 33 w Quaternary | Sandstone, Bo(d)
system Shale
22 70~80 6~12 7~14 440 33 w ” ” Bo
60~90 | 80~90 | 20~80 | 16~22 380 35 w ” ” Bo
380 28 w ” ” Bo(d)
410 28 SW ” ” Bo(d)
400 33 w ” ” Im
5% 3 R R
45 75~85 | 16~24 | 11~13 340 23 SW Tertiary Taf Bo(d)

system
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Table 4. (23%) (Continued)

N s - = &
HX BB REE WEEE S 8 E R ina-
Area AL [ fa (3 Stand | Crown D.bh Ttee |[Elevar {ﬁ)c;lna
Localit Cover Vegetation age density| * " 7| height [tion angle
No. Y| type type |(Years)| (%) | (cm) | (m) | (@m) |®%
ss [BE Mivagi | g 0| Akamatsu 38 | 60~70 | 12~24 | 13~16 | 460 | 33
H 4 Shiroishi | © - ™ b
39 ” ” C. h. 780 23
40 ” ” F. b. n.| Buna—Mizunara | 60~90 | 70~80 | 20~80 | 16~20 | 880 35
41 | v C.L : 740 | 28
= Iwate ‘
42 |=H F.n. p.| Sugi 40 80~90 | 12~26 | 11~16 | 460 26
Tsuchibuchi
43 . ” F. n. p.| Hinoki 40 80~90 8~22 | 10~16 460 33
/:/ ” |~ ~ ~
44 bt Avaori F. n. p.| Akamatsu 40 70~80 | 14~35 | 15~18 570 38
45 ” ” F. n. p.| Karamatsu 40 70~80 | 14~30 | 16~22 | 570 33
46 ” ” F. b.n.| Buna 60~90 | 80~90 | 16~45 | 12~20 660 28
47 Vs ” C. L 660 32
48 | » ” C.L 620 28
49 v ” C. h. 620 38
50 | # ” C. h. 620 28
51 ” ” B. d. 620 33
7”7 ”
52 |3 B. f. 560 28
Tsuchibuchi
7 7”7 .
53 4 2 Shibutami F. n.n.| Akamatsu 20~40 | 70~80 | 12~20 | 11~13 | 260 28
54 7 ” C. L 260 28
55 Vi ” C.n. Susuki 260 28
56 7 ” B. f. 260 28
7”7 ”
57 (AR B.c. 260 | 38
Omydzin
58 7 ” F.n.p. Sugi 29 80~90 8~24 8~20 260 30
59 ” 7 F.n. p.| Téhi 36 80~90 6~24 5~13 260 30
60 ” ” F. n. p.{ Karamatsu 40 75~85 1 8~211 8~26| 250 30
61 ” ” F. n.n.| Akamatsu 57 55~65 | 22~58 | 7~25| 260 25
62 | v F. b.n, | Konara— 30~35 | 75~85 | 6~14 | 5~ 9| 260| 28
* 21 Uwamizuzakura
63 ” ” F. b.n.| Buna—Mizunara | 30~80 | 80~90 | 6~26 | 8~20 | 300 35
64 ” ” C. 1L 300 35
65 | » F. b, n, | Buna— 40~120| 80~90 | 20~46 | 16~24 | 340 | 38
e Hakuunboku
Mizunara—
66 ” 7 F.b.n. Hakuunboku 40~120| 80~90 | 20~46 | 16~24 340 35
67 ” 4 C. L 350 35
68 ” ” C. L 350 40
69 |Z# Murone | F. n. p.| Akamatsu 26 80~90 | 14~18 | 8~12| 620 25
70 ” ” G. n. Susuki 620 25
71 | # ” G. a. Orchard grass 620 25
72 %1l Sotoyamal F. b. n.| Konara—Kuri 40 75~85 | 30~50 | 10~14 | 680 25
73 | # ” G. n. Shiba . 700 25
74 ” ” G. a. Orchard grass 700 | . 25
75 | # ” G. a. Orchard grass 680 25
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s

;. mm/hr OFVERBES A,

v B | tmm
Bearing g:‘?}sﬁf;: : Coun?];s(z)Ck S(Zcislfpe
; SE Te;%icia?‘y@yé%em Btpzg Tuff | Bo(d)
S ” oy Bo
" SE ” " Bb
SW ” " Bo(d)
NE | Bt A | Bs
) pr ocks Granite .
E ” s Bp
SE ” ” Bo(d)
S ” ” Bo
E ” ” Bp
ESE ” ” Bo(d)
E ” ” Bo(d)
E ” ” Bo(d)
E ” " Bo(d)
E 7 ” Im
NE 7 ” ‘Bs
' KR kLR, Kl
S SW | Volcanic - Volcanic Bin(d)
o product | sand, Ash | . ..
SSW ” ” Bio(d)
NwW ” ” Bin(d)
SSW ” ” Bls
BoRE | e BB
W Tertiary Sandstone, Bp
system | Shale
WNW ” ” Bo(d)
S ” ” BD (d)
NE ” ” Bo(d)
SSW ” ” Bo @
SW ” ” Bo(d)
ENE ” ” Bo
ESE ” ” Bo
NW T ” 7 BD N
SSE | 4 ” | Bo
NwW o ” Bo(d)
ESE ” ” Bo(d)
NE ﬁ%@i g H | Bo@
NE ” ” Bin(d)
NE ” ” Bin(d)
s | Faot | B85 |
S ” “ Bo(d)
S ” ” Bo(d)
N ” ” Bo(d)

(BAEHES AT, B (P, 5,

AHILE) & Uk BRMERERIELT, Yoy
FD&EP SHERT D 4 973 & 5 75 200~400
HEER A 30°

ZRUEL LT3, 5% Fig. 9 iCHIEHK DR
{i%’a}T Ul

Table 4 {ZHlE bt 75 MUK OISR B U
KbHDT,, T@k5ﬁrﬁﬁﬂiﬁ%%%&ﬁ%m
%ﬁbt%%f%éocom@ m,égcﬁ%b
EABEATOB, LTV BBEREE, B 1
H%Fﬂ@%@ﬁ;ﬂm‘aﬁéﬁﬁw:f%ﬁ V—FEZL, &
HABRAL: SRKELTVEOT, BREBEIRX

BIEEACEMUBWEEEL TN,

1 AIEHR R U BERICHEE T3 0T,
Wi, WE, LI HEEPIHORDIFNIEE DHE
ZHBEBRA—ELEINIRETH 5, chick
B &, HHDMhOME S D SIS ICEVRELE
HoT VBTN bbb, Tibb, HHTFHEMN
258 mm/hr, BARMFEHS 168 mm/hr, BIAEHSE
i’:jz‘ﬁ 128 mm/hr, #EMFEIFHS 79 mm/hr L7350,
WA 1009 & Ui, #ihid S0%REDETH
%o , »

Ffo, BHRTREEMOHHUEMEOKE S,
BHTH 7 FREBHEMBEART 400 mm/hr [EVE
ZRLTNS, TR, MROBLED b
BB IC/NE L, 10mm/hr FIEOETH %, A
TERHZBRERICL 5T, BBHESNL BHE
WIS B 25, MIKICK ZEENARE 0. EHOD
BE, EEORICE » THBEZINTO 3 0hED,
g, REBHSEOABCEAINTOEZ0ED,
WKk -T, BRERERBETEXITH S0

LEORRE, HMBEPIER SO MESEE -
7o B LI, HGHORHE Th 5, 1EEDH
BUCOWTIRBIE TR 3 % 45, HIE KSR B3
DREMAE Table 6 DX HICE LD THILL S,
KL DR 24 3 B KR E M I
BT, W BRRBREOMESKE NEHIANSED S
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Table 5. HFRHBIOEE
Infiltration capacity (f¢)
" B & RO B OH O (C)
¢ E# # F.n) TREERIR M
®E > E EE b L E
KAWK (Fonon) | AL (F.n.a) (F.b.n.) (€. L (C.h)
Area fe Area S Area fe Area fe Area I
No. | (mm/hr) | No. | (mm/hr) No. | (mm/hr) | No. |(mm/hr) No. (mm/hr)
1 146 2 284 3 87 11 180 12 30
24 351 26 208 8 173 25 204 14 76
27 153 31 259 15 341 34 178 39 90
44 131 32 297 16 204 41 289 49 37
53 276 37 256 17 145 47 272 50 15
38 259 18 262 48 177
42 387 23 360 54 175
43 236 33 358 64 242
45 104 40 395 67 123
58 240 46 390 68 - 282
59 340 62 213
60 345 63 355
61 315 65 302
69 118 66 341
72 148
(5)** (14 (15) (10) (5)
211.4 260. 6 271.6 212,2 49,6
W E B (39 % B B o ¥ ¥y U5
Mean of forest land : 258, 23% Mean of cut-over land : 158, 0b

* JA—RE%Eb - cFIEIR 5 BOKET, HEHNICERETERIIT,
Means with the same letter superscript are not statistically different from other at the 0. 05 level of

RN ORBIERAE Ui HIREOE R T,

Values in parenthes is showing the number of measurement area.

Table 6. HEHE TR Lo HgkBIEHRE

Infiltration capacity (f;) of each land-cover type which

was divided into geological structure

# # X 4> Land cover type

w7 B &
; ® wo| & BBk £

Geological structure Forest land Cut-over land Grass land Bare land
X w7 (5)* (2 ) 3
Volcanic product 269. 6 189.5 159. 3 72.7
Kol # ) (9 (2) (2)
Eruptive rocks 227.7 125, 3 55.5 100, 0
HoOHE B ) _ ) (2
Palaeozoic system 166, 3 88.0 21,5
% 03 BB (16) (8 _ (9
Tertiary system 280. 4 164, 0 95.0
FaRRIERE 3 (D (@) (@B
Quaternary system 1 304. 7 178.0 281.0 109.0

* A ORERAEBR ORETR LT 3,

Values in parenthes is showing number of measurement area.
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B RREEV— )

of each cover type

E O OA # G) 7 W ®B)
H & E # A L B # i = i} P2 B JH H
(G.n.) (G. a) (B. d.) (B.f) (B.c.)
Area’ fe Area Je Area fe Area fe Area fe
No. |(mm/hr)| No. |(mm/hr)| No. |(mm/hr) No. |(mm/hr)| No. (mm/hr)
4 43 5 281 9 140 6 2 7 41
20 24 22 102 10 22 52 7 19 96
21 270 30 191 13 57 56 29 57 161
29 102 71 17 28 93 '
35 281 74 32 36 109
55 267 75 21 51 193
70 94
73 63
(8) (6) (6) (3) (3)
143.0 107.3 102, 3 12,7 99.3
B oL M OE B (9 B O ¥ 0B (12) '
Mean of grass land : 127.7° Mean of bare land : 79, 2°
significance.

nichs, BEISKEITELTHIEN,
6. FE—IHFETOEHIZEENLLE

6-1. BEEEERRIC BT RE

BERORBEOERE LB EMICT 2, E—I LR T ICERICEA UickiizdRic, gl
EEED CEMEE L. HBFERRA CEFRT, JKUBRIHE) 1<, 1939 FREOLDHA
1k 7o OHRREBRMAH - T, TOHFICHEL LEZ SN IMBEOFHARENEAINTN S,

ZOHEd S, HRICE > TR UCIRZER 5, $13EH 6, bV T LUBED/NMASEGIRE LT, HK
K OB B 2O CTRBEAIE L. MERIZEEYT 2 25° OR—BAET, MEiotEetic
BRI o LTIV, HELLEARICBOT, W3 28EETH - oo MEDOHEIZIEIED
CEEGSEET 2 L0 S HEB D, BRRES A BRERBICOVTHE L. 55, £XOMK
SHERRIE Table 7, HFRRMEIE Table 8, LIEDFHMEI Table 9 IKRT LBV TH 5,
EHERORE (FKRBLV~ b 1 f) ZRUEOD, Fig. 10 0TELTh %, chickd &7 %
F, ZRF, =T HVYTRED, ALORERREEEMNR (27, 97IX¥7 772L) KEEKT 3
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Table 7. #f B Bl # #1 © # 5 # &
The stand composition of each tree species plot

I;\}gt Tree snecies density '(ﬁiensg‘é breast high Tree(nlggzlght

No. pecies (% um/ha) " (em) .
1 7 X ¥  Quercus acutissima 64 1,760 9 12
2 Vi Y Castanea crenata 86 1,920 9 9
3 I X F F Quercus crispula 77 1,720 9 8
4 =% T HvT Robinia pseudoacacia 81 1,960 9 9
5 | yenvF ;%%i ahi””m var. 77 1,680 16 11
6 Favkya3Y Pinus kovaiensis 77 2, 000 11 8
7 LS 3 Abies firma 55 1, 600 10 8
8 Y ¥ &= Pinus rvigida 70 3, 360 15 10
9 BT = v  Larix leptolepis 75 3,120 13 11
10 2 ¥ Cryptomeria japonica 50 1,960 10 8
11 T 51 <= v  Pinus densiflora 90 3, 200 18 22
o | KRS | s | | e |
13 B (eum) Bare land _ _ o o

(Non-treatment)

) No. 1~11 ORBRKXOMERIZ 28 44T, No. 12 RBL T 0 FEETH 3,
Comment) The stand age of the plot No. 1~11 is 28 and that of the No. 12 is about 40.

Table 8. & & B # # © # &K Rk &

Surface cover condition of each tree-species stand

- MUY | EAEHBHIOE X PR B AR
SEX| BO#E [Thickness of A, layer (cm) Coverage Hh PR FE A% O 3 R
Plot |Coverage a7 lof ground
No. | of A, L F H | The floor Composition of ground floor plant
layer (%) total | plant (%)
100 LA Ry Carex lanceolata( 2 )*
1 3.1 1.4 0.3 4,8 87 iv\,}j_ﬁ_.g gasa mppom’cagzg
Iy ay asa nipponica( 2
2 87 27| 191 0.2} 4.8 85 Eh Ry garex lanceolata( 2 %
85 B 2 Carex lanceolata( 2
3 2.4 L1102} 87 92 Iy ayy gasa m:pponz:cagz %
8 2 ayy asa nipponica( 3
4 0 2.9 1.4 0.3 4.6 72 7 kv Akebia quinata( | %
v ayy  Sasa nipponica( 4
S 80 4.6 3.2 0.4 8.2 73 7 7 ©  Akebia quinata(2 )
F 3 2 ) Disporum smilacinum(2)
6 90 5.3 3.2 0.1 8.6 53 - )]_ & g(eebia quinata( 2) )
63 F a2 isporum smilacinum( 2
7 3.2 2.8 0.1 6.1 47 ‘3’;:”7“3 gasa m:pponicaglg
100 Iy ay asa nipponica( 3
8 5.2 4.8 0.2 ] 10.2 66 F oy e glkebz'a quinatal 2)
100 I Y a¥y  Sasa nipponical 2)
4 3.0 3.0 0.1 6.4 73 R Ry garex lanceolata( 2 )
10 .61 1Y ¥y Sasa nipponica( 3)
40 31] 1.4 85 55 F a2y gz]:pomm smilacinum( 2 )
11 100 T g v ebia quinata(2)
500 42| 0.2 9.4 65 R ZWH X5 Lithospermum Zollingeri(2)
12 100 46| 32| 04 82 80 v ay¥y  Sasa mipponica(2)
. . : . a v 2 I Euonymus alatus f.
3 ciliato-dentatus( 1)

* fF HEFRE% Dominance - class.
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Table 9. B BRI M M o £ B 0 8 & &

Soil properties of each tree species stand

U el B Fo 2 . B = Bk 5 11 st ++ ; =
s PRI (o g | plostty (%) |percoln LR B [T 3 symoms
S 1 A - iy
Plot - |S2Mmping Compact- | JEEE 4 tion ggre- Organic Clay+ Weight of
No. depth | Joss (%) INon-ca-| The | rate gation | matter | ““gy, | total litter
(cm) pillary| total |(cc/min) (%) 2 (%) (Alr dry kg/m?)
1 0~ 5 70.2 16. 8 74,1 139 32.0 16.0 12 1 7
20~25 75.6 13.4 68. 6 66 28.0 4.9 11 )
2 0~ 5 75.6 11,9 72.1 89 31,3 12.9 12 2.0
20~25 63. 3 13.6 72,4 82 26.4 6.5 10 :
3 0~ 5 74,0 11,7 71.9 133 30.1 14,1 11 21
20~25 61,6 14,3 69.5 48 23.6 .5.8 11 e
4 0~ 5 61.8 19.7 79.1 132 36. 6 20.1 11 2 3
20~25 61,2 11,8} 72.0 59 26.8 . 6.4 10 *
5 -0~ 5 60.9 . 12.8 76.7 90 35. 4 19.7 12 2 3
20~25 64,2 11.9 | “71.7 50 24,9 . 6.8 10 :
6 0~ 5§ 61,2 6.5 |:.75.9 81 31.6 21.5 12 2.0
20~25 68.7 12. 4 71.5 53 29.5 6.5 11 N
7. 0~ & 67.3 16.9 75.8 162 26.4 13.2 10 2.0
20~25 65.9 10.7 75.3 45 37.7 6.8 11 :
8 0~ 5 75.5 10.2 71.8 96 | '40.9 11.0 12 . 1.3
20~25 72,3 14.9 72,7 49 32.9 3.7 11 :
9 0~ 5 83.9 10.5 68. 6 91 23.5 11.3 12 2.3
20~25 72.7 10.1 68.2 48 24,6 4.3 12 :
10 0~ 5 79.5 . 19.4 70.8 209 33.1 11,5 13 2 2
20~25 89.9 10.8 67. 4 128 26.5 4,1 12 :
11 O~ 5 80.3 15.8 74.5 149 39.0 12,6 13 2.4
20~25 87.7 12.6 66.9 83 20.8 4.8 10 :
12 0~ 5 60. 2 7.9 76.9 128 41.7 14,1 12 2 4
20~25 84.0 12,1 63.2 81 48, 4 5.5 11 *
13 0~ & 90.2 11,2 69.3 76 19.0 5.7 10 .
20~25 94,2 11,1 69.5 92 26.5 6.8 12
Table 10. (§RERIMMICE T 2 BARIRIE L Ay BREREBORFERE L RBEHEE
Infiltration capacity (f;) and indexes (%, ¢,) on the condition of natural
and excepted A, layer for each tree species stand
B & R Ay JEREIREE Ao e
H® B X Natural condition Condition of excepted %a lve value
(A) A, layer (B) (Bx100) ()
Plot No.
Je Po k Je o k Je o k.
1 369 291 0.722 279 192 0. 443 75.6 66.0 61,4
2 356 240 0.770 257 133 0. 426 72,2 55, 4 60,9
3 318 198 0. 640 222 95 0. 383 69. 8 48.0 59.8
4 377 291 0.776 274 169 0. 468 72,7 58.1 74,9
5 270 153 0. 470 211 88 0. 322 78.1 58,0 68.5
12 342 217 0.742 266 176 0. 400 77.8 81.1 53.9
LR ‘
Broad-leaved trees 338 232 | 0.686 250 142 | 0.407 74,4 61.1 63.2
(Average) ’
[ 313 180 0.611 228 125 0. 319 72,8 69. 4 52.2
7 226 129 0. 399 231 124 0. 344 102, 2 96.1 86. 2
8 287 164 0. 502 232 115 0. 378 80.8 70.1 75.3
9 165 92 0. 340 2185 82 0. 360 130.9 89.1 105.9
10 352 287 0.710 257 136 0.417 73.0 47. 4 58.7
11 340 205 0.712 216 85 0. 369 63.5 41,5 51.8
Needle-leaved 281 176 0. 546 230 111 0. 365 87.2 68.9 71,7
trees (Average)
13 217 146 | 0.372 —_ e — — — —
Bare land —
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(mn/hr)
G IR RE
-Na?tﬁural condition
Ao R &
[:E;cep’(ed Aq layer
300
8
>
*
8
g 200
o
Q
@
€
2 100 1
& 100
B
0 4 1 210 1211 3 6 8 5 712 9.
Z3IR IQAQESETYIDEY UR VR ESRE AL
SExe u%%%&%ﬂég‘s 55 58 A8 3G wed 23
PEFXE 3 S UEARNSTE A 25 Vs ¥ an
Y S AEWES S LS TE )Y TES VS
7R or o5 shag &gt visd dagd . L
2 £ 3 3 F B8 5 )
IR LA L S Photo. 12 #/ L 7o LA M T ICHIL T
[ 3 o I . 1
S S . 8 B3H T =MD Ay BETIC
5 ® g 3 BB D HEEREESS &
g z oY (%)
Fig. 10 #HEBEXODRE B ghe Whltellmyceha—net lzyerd'whﬁh
. . S I a eared 11 airec
Infiltration capacity (f,) at each as a repellency appea ectly

under A, layer of Karamatsu (Larix

tree-species plot. leptolepis) forest land on dried habitat.

KECEERL TS, CHICHL, 77, 3158 OMERINS NEERL TS, E<IC, #
7Y RBWEOBBIDBNIVC LR EERET 3, Bk, EXOHEMIZ Table 0D LB TH
%,

Ay BEBRELUIEE, SRNICREED 20~30%FE Lice COC LRBEENBYDZILZ 27 4 v
2—BLORRYILEUTOEED, MKORBEEEEDLODOE UTHMTSE 205, FlsMcH 5=y
PEIDLIIT, BT A BERETZC LK LT, BEUESEDONE LD EH B, CNIIEMELE
(WM®)®tb,ﬁﬁE®%%wﬁﬁbﬁkg,Au%mﬂ%ikuETm,%mﬁ@%%mgw%éb
Tz LiIcERT 5 (Photp. 12)0

TOEIE, SBEWETRND, WREICK - TRERICELOERME URRICE, KEBOEN
W (BRI 22N DEETZEEIONLRLOMERELBTECE0TE R, &2, =+
TAYTRI RFDX D CEEDOHEOEDIHER, HRISHEICREAL, ELICRkkoFL
EPFREL TS, ,

6-2. ATMEWIC & 3 AR TR ER

CORBILI7my IHIE1Im, HEELSm, FEI0.5m Ok:SEHEL, MM 30° & LT
%0 70y MO, BRREBORELEZMS OWML, TEERGHEERELTN LS LTI
DRAALEDTH B, B 0.5m QERICREBLHESEE L THO, BAMLBMBWRIFTH B, BT
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Table 11.

ATLERIC X 2 ERRTRORBRK &2 OREE

Experimental plots by the similar rainfall apparatus and

those conditions

= Et X Experimental plot

7N

g2 Condition

FEEMEEREL, BE0.5m FTHIA L,

A B O A)

Bare land (Cultivated) Excepted A, layer and cultivated to 0.5m in depth
B o (GenE) FEMGEYERE U,

Bare land (Non-treatment)| Excepted A, layer
c & oSO
Grass land Siba (Zoysia japonica) simple community
® BB W T 7= RIRAEMR DR 2 4214 . .

D Cuteover land After two years of cutting of Akamatsu (Pinus densiflova)

natural forest

o (SHERD BEEEDH T = v REERAHL ]
E Forest land Karamatsu (Larix leptolepis) planting forest of 25 years
(Needle-leaved tree) | of age

oo (EZERD
F Forest land
(Broad-leaved tree)

IF 57— 7 I XY TR LZIELEDQRRER
Konara (Quercus serrata) and Uwamizuzakura (Prunus
grayana) natural forest of about 25 years of age

G ooy A& M

Sasa covered land

R R DREEE

Suzutake (Sasamorpha purpurascens) simple community

BBk T, BRI IE 50~200mm/hr
HIF CTHRKBOZRIC K > TENTE 50,
HERIZ7XKT, £0 Mgk REOFEMIT
Table 11 TR EBDTH B0 HeilLsE
REFKLKTH D, SEMAN,ZTR
BARDE L. X0 LEHE 3Fig.
11, FEEOHMWEL Table 12 0EEBD T
bBo

Fig. 12 BEHABRXOMMME EREV
— OBRERLICSDTH D, THIEFE
YATEREE 180 mm/hr @ 12 [H O ZZERHI
BEHUIERTH 5. FXOEBERBLE
%, BiEC® Horton®® DIRE LI f=fc+
o—foe® ORIC, FHLRBET o
CORIESEMRARB L~ + (), &Il
BEV— (o) BLXUER k2R
o Table 13 TH %, Chick s &, B
BHOBORERKS, AL TR
fo & fo OERIBR/NSVOIKL, B
FoE DRV IR P A S & T EN
k&L, BBV PBRBT 2 HEAND B

7’ ot

B, Bare land R Bt
el C. Cut-over land
(Non-treatment) cm (Akamatsu)
=
H
A
VS
¢ st )
o T ] T
404 B
50 7%

2

C. Grass |
Shiba)

A (81 5E 4)
F. Forest land (Karamatsu)
cm (Needle-leaved trees)

and

cm

A s (U S A )
E. Forest land (Konara)
(Broad-leaved trees)

R
G, Sasa land
cm (Suzutake)

 rrreizrrisavamsieasrssrintitsiss, 0 F-H
ST 1 F RIS iﬁﬂ Y L] A
\

e
I I SU DA

20
30
40

The soil
similar rainfall apparatus.

50

Fig. 11 &RBRX O THHHE

profiles of each run-off plot with
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Table 12. ATHRIC X 2HBHR TROTBORKEER
Soil properties of each experimental plot by the similar rainfall apparatus
o 72 e B J\_l_
] SHE | JE 8 B 2B B ARERD Y | o n | B
S B X B b Volur}rlle Compnact— Total X%?éifg Sjltiﬁ Percola- |Organic
ight ness|porosity, tion ratematter
Plot Layer Welg volume| Clay A o
(%) % (%) (%) (%) (ce/min) | (%)
BB > A | Upper | 63.1 69.1 76.8 71.1 44,9 80 6.1
A | Bare land Middle| 58.4 67.9 78.9 74,1 56, 6 7.6
(Cultivated) | Lower | 56.5 67.6 79.2 74.5 54,9 6.4
¥ oM fE o | Upper | 68.1 . 82.7 74,1 71,1 59.5 100 7.4
B | Bare land Middle| 53.6 70.7 79.9 77.8 69. 6 10. 6
(Non-treatment)| Lower | 58,6 78.5 78. 4 68.3 65.1 8.2
A 93.2 101, 2 64. 3 59.5 47.5 23 8.2
C Grass land Vs 90.7 81,2 69.8 69.8 33.5 4.1
A’ 66.9 81.7 74,8 72.8 52.5 6.5
& R A 95.0 87.3 | 69.1 59.5 | 383.2 157 5.0
D | Cut-over land Vs 94,0 75.5 66.1 91.0 29.7 3.0
A’ 82.4 83.0 71. 4 62. 2 31.5 2.9
Ik ZE B AR H A 67.8 74.8 76.8 68.8 43,4 156 8.0
E | -Forest land Vs 99.5 84,6 64, 2 58.0 22,3 2.7
(Broad-leaved) A’ 68.3 82.8 76.6 69.9 52,1 5.5
FaE A N A 81.6 79.7 | 70.1 66.5 | 42.9 111 4.9
F | Forest land Vs 103.5 81.1 65.0 54,0 18.0 1.7
(Needle-leaved) A’ 71,4 84,2 73.0 77.8 53.3 5.3
AR A= A 56.9 64.0 78.1 73.6 39.5 156 7.3
G | Sasa covered Vs 91.5 74,6 68. 6 66.5 24,2 4,7
land | A’ | 90.5 81.7 | 67.0 69.2 | 47.3 2.4
Table 13. BEHE 180 mm/hr TORBEK (1), MPREL— | b XUBMEL — |
Infiltration index (%), initial (f) and final infiltration rate (f;) for
180 mm/hr rainfall intensity
Comr vl | | W | M k| QuRE | S | A |y
A.Bare | B.Bare | C.Grass | D.Cut- [E.Forest |F.Forest | G. Sasa
land land land over land land | covered
- > A | (rnmm) land  opesepty | cabzzah | 1204
X o o (Culti- |(Nontrea- (Broad- |(Needle-
Classification \ vated) | tment) leaved) leaved)
TPMEEL— b ()
Initial infiltration 135.0 174,0 146. 2 173. 4 185, 1 161. 3 185.7
rate (mm/hr)
BEREL— (f)
Final infiltration 71.6 80.3 100.7 140.9 162.8 125.3 172.2
rate (mm/hr)
R’ & OB R
Infiltration index 5.1 4.7 5.5 7.7 7.8 8.5 9.1

Fig. 13 13 3 FROYHEBMICTOVT, FXBNICHENRERBAOREBE L~ 270y P LEBODT
bBo TNODMEIL, KM 2EHOKIENSOFEV—FThs, E£XK LD, BFRENET KON
T, BBV LT AE T Linl, SRICk-T 2 OEAICETORREIED b1
5o T L, BE®OEV LIP3 AT, f~iOERIKK - T LR T IEHRETEDIN,
EHAMEDII . THICK L, BBEEOEOELEMPBEMR T, AR EL 50mm/hr 3]
B LB I, BB D AR TEZNL EOEOBIRE Sk S NcBaIcid, % o RS It
ERIUT, BREBL— PBETT2EASIZAON5,
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DX, FHEMSEERKI>ST H =y
WRARBRHIS 7 7 = bRty > B8 >4 e g >
BABEO A DIEIC, BBEMELSENC EDbh -
Too P EMARBULSE O DI, MBRICBICHK
BT TR L 2ND OREST 2 MRS, KWOic
BELTOVE X ) IKBES Nz, Yo APk
BRI TR, RLMEERCHhEYOESTL I
EBEL, WKORBCFEELE 2 T3
(Photo. 13), .

h 5w KHOBEEOEN O, Wi b

Kkb\fﬁ LIRS B b bBEO LS 1KY,
TKOWFEG U BREL T B, &< Il
RECRBAMANT C 21, MEOBARED
LTS - 7o0 MR E B U7 B0,
AWIHEE U TIEMER XD b8 5 ARDHD,
BBMDED - T BED ANENE, B0V
DB 15 o o, IEREASEIIE L7z 0, DR S
3CEICE T, EICHBOIE CHREICHES
HKEEDRIE (Crust) DS 4, Bk haska
B LD, LIEWICHZAFE L i (Photo. 14),

SR I OERATIBRIBTERD

(MM /hr)
200 ’

w g9 ER

I G.Sasa land

Q ¢ | R RE R
= E.Forest land

‘ AL !gmf- :

(Broad-leaved trees)

a
o

o AX BRBR 3T
DXCut-over land

MR (BT & A
F. Forest land

(Needle -leaved
tree, Karamatsu)

SBE
- CiGrass land. —
“(Shiba)
AR (RALIE) |
B.Bare land N
(Non-treatment)
AR G AR)

=]
=1

T-C BRI Infittration rate

A. Bare land
(Cultivated)
50
0 30 60 0 4 (Minutes)
PER AR Rainfall duration
Fig. 12 BMEBIRBLV— b OBER

Relation of infiltration rate to rainfall
duration by the run-off plots with simi-
lar Arainfall apparatus.

(MM/hr)
200 ————
FEBKINRD IR DIDIC, Hi — A.Bj%eﬂltand{%gu;\?ﬁv)a’red) '
. " el W (mAID) ‘,
D ADRERE L TEROE RS E 4 180 B.Bare land (Non-treatment) £
LR Lok e R —ewe | eeee e 4 Poa
CERERLSHRICERL, W ol 7 €. orase e ‘.;7f
N —— PR BR V2
DITRTHAMA S RT C L bE T e A7
. K 1404 =0— E Forest land (Broad-leaved trees) ,'ﬁ/
LTns, WINIELTH, HIEH - ST (Bt AR oY
vt £ 120] ~&= F. g\?e:ggl!feljggved trees) '/7//4_ .
W DISORHD R BRI/ E <, I he DT E S Rty
Z ol G.Sasa covered land N a '/../_‘ﬁ/“?jl;,_A——-—‘
HWEEABELLP TV IRDRB L — S //"- 4 /AT - 1
. zi 'l/' //
POERAMRELSCEANS o 0 7 Sl T
¥ ok g
5o L 60 ///n//_'_u__ L
VNDOEET ZEERDBRBMEH © /8
' 3 n =
DRVIES S bR TOBY, Th 5 ,
20—/
BYNOBRRBELTZBRET L & !
WKkoT, MENEE L EDT 0 20 40 60 B0 100 120 10 10 180 20
§% @ 38 & Rainfall intensity (i) (M/hyr)

FCEZONBH, &b LY
WWEEShic L TAICY NBFZEL
fe LS HEASE D S LS,

Fig. 13 BWRELFESBEV— FOBF
Relation of infiltration rate to rainfall
intensity.
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Photo. 13 EESDEBREER LKA

RO KRB D R
Surface soil condition of the
broad-leaved tree stand, which
have the highest infiltration
capacity.

Photo. 14 ATHMEEBEAMHL
reBAMERR TRICB Y
3 BHEARHLX DR BRI
Eroded condition of the culti-
vated bare-land plot in the
outdoor run-off plots with the
artificial rainfall apparatus.

7. HZE & GBI ORERED LR

BEEOXNERANC XET 2D, TEEEILZO08ZETH S, LEOEESLIEKS ORE
i, W LBELERRE 20T, BEOMELXEIICHEIT % nicid, MERG EBICANLY
T 5730, 5

FISEEOMYE T, WL LTLEIRE O LMEESEEICR L ZEERC, BARLMRERTT
§§%®M$%ﬁmoko?ﬁbé,7%%3&?5%%%%%&,7ﬁ77%%iﬁﬂ£;@ﬁ?vv
ALHHICDNT, £ DHRICHBH I IR HERFOE I PFIOHEREZRA K, FHXOBERICHT -
T3, AEEOMNBEEEL LT, ZNTNOHMROLEEIIKSBE,» S, Wik, Wk, BiHko
SEITKRAIL TS, ' '

T FEEETHEERMKMIE, BEFRTOLNZRAMENTERTS O, & 700m §ik o LIEE T
B5o MokBids k€2,000mm T, ¥ 3LE GURE) 28H LT3 18I, ©OEROBED 518
BHRRLDBTRERT, R PV VBEET B, THASYRBREMRBIUH 7=y ALK, JbbINAFER
5 ICRARNTIBICH ©, 1EiE 200~400 m O R T, FBKE 1,200 mm T, HFLOEKICE BT
IFHKLERF & LT 5, RBRAROEED S, ERERAIICE LTV, RO EHRITEHR
i3 Table 14, HiFEiKAEIL Table 15, TIEFEME L Table 16 IKRT EEDTH 5,

HIE OBRE SN BEHRDOFRFBIE (o) i, Table 17 ITHRIE Lo COETRAHEEOMBICE -



Table 14. @] & M X © H R & W

The natural condition of measurement areas

#oIX Orographic factor F oo | ko m o ®m oo | LEE pmpe | W
Area 2 G [PrELOOE) HRERA . . ] Stand age | 40 G0 D.b. L. hei e}ft
No. Slo pe form Position |Inclination | Bearing Soil type Vegetation type (Years) (% (cm) ( n%)
on slope | angle (°) o
1 Convex Upper 33 SW Bs Buna-Mizunara 100 85 50 22
2 Balance Upper 31 SW Bo(d) Buna-Mizunara 110 85 55 21
3 Concave Upper 33 W Bp Buna 120 80 55 23
4 Convex Middle 30 SW Bo(d) Buna 100 85 55 23
5 Balance Middle 31 SW Bo Buna-Mizunara 110 90 60 24
6 Concave Middle 32 w Bo Buna 90 80 50 22
7 Convex Lower 26 SW Be Buna-Tochi 80 75 40 18
8 Balance Lower 24 SW Be Buna-Katsura 110 85 55 20
9 Concave Lower 26 w Br Tochi-Katsura 85 80 45 22
10 Convex Upper 35 S Bia Akamatsu 104 85 28 23
11 Balance Upper 35 S Blc Akamatsu 43 80 18 13
12 Balance Upper 30 S Bic Akamatsu 32 80 12 10
13 Convex Middle 30 S Bin(d) Akamatsu 108 75 38 27
14 Balance Middle 25 SW Bin(d) Akamatsu 52 80 23 17
15 Balance Middle 28 SW Bin(d) Akamatsu 40 85 14 16
16 Convex Lower 30 SW Bip Akamatsu 106 75 43 29
17 Balance Lower 25 SW Blb Akamatsu 52 80 34 24
18 Concave Lower 30 SwW B Akamatsu 53 75 36 21
19 Convex Upper 35 S Bis Karamatsu 32 85 15 14
20 Balance Upper 33 SW Bls Karamatsu 38 80 17 16
21 Concave Upper 35 SW Bis Karamatsu 25 85 14 12
22 Convex Middle 30 S Bin(d) Karamatsu 32 85 16 15
23 Balance Middle 25 SE Bin(d) Karamatsu 38 80 18 17
24 Concave Middle 25 SW Bin(d) Karamatsu 25 85 15 13
25 Convex Lower 28 S Bib Karamatsu 32 80 17 16
26 Balance Lower 24 SwW Bip Karamatsu 38 80 19 18
27 Concave Lower 28 SW Bib Karamatsu 25 80 16 14
) Comment

Convex : ERFE (™)

Balance : SE#i41H

Concave : THEAE (M)

(B - M) (BT ) K0 FRIHTHETRT LN oMY
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Table 15. #& Hl & #1 X © # & K &

Surface cover condition of each measurement area

H X | Ao BOWER KIEMPHORE S HIER D FE AR = =
Thickness of A, Coverage H
Area Cfozerlage layer (cm) (f)lf grotindl-C
0 ayer = oor plan
No.|" @ | L | F | H || @ Remark
1 100 2.3 1.5 3.8 45 B4R (—) Am layer (a part)
2 100 1.0 3.4 1.1 5.5 65 ” ) ”
3 100 1.3 2.5 1.0 4,8 70
4 100 1.0 3.5 0.9 5.4 55
5 100 1.4 2.7 1.3 5.4 65
6 100 1.5 2.4 1.0 4.9 60
7 100 2.0 2.2 2.0 6.2 45
8 90 0.8 1.0 1.4 3.2 60
9 80 1,0 1.5 2.5 35
10 100 3.8 2.7| 1.5| 8.0 25 BRMEE (—&) Am layer (a part)
11 100 2.5 2.2 1.8 6.0 45 ” ”
12 100 3.0 2.2 0.8 6.0 50 ” s
13 100 1.2 2.0 1,1 4.5 65 .
14 100 1.0 2.0| 1.0| 4.0 55 BRfEE (—i) Am layer (a part)
15 100 1.0 2.0 1.0 4,0 65
16 100 0.8 1.6 1.6 4.0 65
17 100 1.5 1.5 1.5 4,5 70
18 100 1.5 1.8 1.2 4.0 60
19 100 2,0 1.5| 0.5| 4.0 25 BEATE (&) Am layer (overall)
20 100 2.0 1.5| 0.0l 3.5 25 BUR#ERE (—3%) Am layer (a part)
21 100 1.5 1.5 0.3 3.3 35 ” ”
22 100 2.0 1.5 0.5 4.0 35
23 100 1.0 1.5 0.5 3.0 40
24 100 1.5 1.5 (. 1.0 4.0 45
25 100 1.0 1.0 1.0 3.0 40
26 100 1.5| 0.5| 1.5| 3.5 55
27 100 1.5 1.0 1.8 3.8 50

T3P UFHEIRENTOE, 7A=Y, 7=V OmMHIL, f OEHATFE>HE> FFOIE
Li8-T, HETMIREBOBLZ 3EOFNMERZRLTVE, 7HE2FE LT 3 LEMKITE, 1tLA
PEARAT, EETHTIIEERERSED SNE,

A O— RIS 0ERRE LTIR, BREZAULTREALZO 2B THD, TEEHE:
TR RE EFe OB L @iTETh B £ LT, TEHREED OO+ & S LokE:o%
BPLERINTNE, TH=Y, #7<YOMKMTAEbNL i, FTHE>HE> FE  OIFIcE:E
HASE C 193 OB—INE S DEEL bhBe LinL, (LIEHEEKZ OBEICEN TS, BiihBHT
bEATH%0 7FAEESTIRBEFEBMKITE, VWFhdLEREOKSBAETE - T, HEY
FEBDTHHRBROILOBEHRERLTED, TH=Y, #72Vind ORERIO T ICEL
BREZLTO S, LT, LERFREMHIE O T HAIE I, Rn OFER OB ET, AL
LRBEAMEEDE o Ie e OBITH 2o HIRBLULEREDG AT, TRKOBEBRMNSED L5
Vo

FEOTRBNCHERE L TH B &, % (Convex) 3FH (Balance) ©MF (Concave) k0 b, 5%
DS POPENEASED SN B0, AT LS SHIEE DO TR AAED X S ICH 2 HEO/NER
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Table 16. & @l E W X © + % 0 F W&
Soil properties of each measurement area
=] 57 By }L o % k s 7L
X %ﬁlﬁ&é& E & B Porosity (%) ? 7k1r§3 *Mb$ BB ey g
Area P! Compact-| 3 & & - ercola- ggre- | Organic |~ Sil
depth D B ay+Silt
No. ep ness(%) | Non- 4 tion rglte _gation matter (%)
(cm) capillary Total (cc/min) (%) (%) 4
1 0~ 5 82.3 7.0 68. 4 16 18.5 7.7 42,0
20ﬂv25 86.0 8.9 64.9 22 7.5 3.2 41.5
2 0~ 5 74.3 19.6 77.5 66 22.7 8.5 40.1
20~25 68. 4 9.5 74.3 47 9.5 4.9 38.9
3 0~ 5 65.7 22,9 78.3 78 18.5 7.3 42,9
20~25 66.5 11.5 72.7 50 8.8 5.2 36.5
4 0~ 5 59.9 21,2 75.6 180 50. 6 17.3 50, 6
20~25 64.0 29.7 74.6 67 42.0 7.6 42,0
5 0~ 5 54.8 23.8 80. 4 189 43.9 16.5 51,9
20~25 67,7 18.9 78.9 56 36.0 7.8 43,7
6 0~ 5 44,8 30. 1 84.3 205 54,9 16.7 50.8
20~25 65,7 22.8 80.7 77 28,7 5.4 54.8
7 0~ 5§ 63.8 22,8 78.5 101 36.9 11.6 42.7
20~25 67.8 16.4 75,2 48 18,4 5.3 48.9
8 0~ 5 68,4 20.7 75.8 79 38.9 15.3 44,0
20~25 73.1 13.2 74,9 39 19.9 6.2 53.7
9 0~ 5 70. 4 11. 8 76.6 44 37.9 15,4 51.5
20~25 78.5 8.9 72.5 28 27.0 7.8 40.0
10 0~ 5 62.8 15.0 75.6 64 17.5 7.5 44,1
20~25 69.5 23.1 80. 6 80 12.0 2.7 61.6
11 0~ 5§ 77.2 29.5 78,6 84 33.1 11.9 33.0
20~25 61.4 30.7 80. 8 60 21.2 4.5 35.7
12 0~ 5 57.83 26,7 81.9 146 35.9 9.3 29.0
20~25 63.9 18.6 76.5 95 23.0 6.0 16.8
13 0~ 5 54.8 36,3 80.7 45 14,7 15. 4 42,7
20~25 63.2 21.8 84, 6 76 15.3 5.0 29.0
14 0~ 5 77.1 19.7 74,0 110 24.0 11,2 42.8
20~25 82.2 11,7 71.9 24 7.6 2.4 61.7
15 0~ 5 84,6 17.0 79.8 34 10.5 9.9 16.0
20~25 53.2 21.9 83.0 71 18.0 5.6 37.1
16 0~ 5 54,5 33.6 85. 6 112 26. 4 14,6 37.0
20~25 54,7 35. 4 85. 4 58 11.9 5.3 31.5
17 0~ 5 78.2 23.1 79.1 149 35.1 14,7 49.9
20~25 70.2 29.8 71.3 26 9.0 9.5 39.1
18 0~ 5 41.9 16.1 85.5 201 32.7 12.5 38.7
20~25 57.8 23.4 81.8 72 15.0 14,4 45.5
19 0~ & 59.2 30,7 80.8 84 28.9 9.3 45,3
20~25 74.7 26.8 88.3 64 17. 6 10. 4 37.7
20 0~ 5 64,9 20.8 78.6 44 23,4 7.5 34,7
20~25 T 68,1 16.9 74.3 57 11.9 4.9 36.7
21 0~ 5 67.1 17.4 74.8 38 24,0 6.9 41,4
20~25 72.7 20.5 76.5 47 10,0 5.3 35.2
22 0~ 5 59.8 25,7 87.0 91 26,7 5.9 42.5
20~25 45,7 16. 4 85.5 30 11, 3 6.2 36. 3
23 0~ 5 53.7 26,0 - 86.9 111 26,0 7.5 40. 2
20~25 67.3 19.4 83.7 53 13.7 5.9 35.7
24 0~ 5 51.8 28.4 83.9 121 25.4 8.5 41.8
20~25 63.0 17.5 87.2 67 15.0 5.1 40. 6
25 0~ 5 39.2 26,8 88.3 76 22.8 9.3 36.3
20~25 74.7 16.5 82.7 45 11.9 10. 4 29.1
26 0~ 5 45,2 34.0 86,9 168 29.0 14, 4 40.0
20~25 50. 4 22,8 85.1 73 22.0 7.9 25.8
27 0~ 5 34.9 33.9 87.8 206 32.1 15.6 35.9
20~25 44,7 22.8 85,2 90 24.7 8.5 30.1
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Table 17. #}j EDORERIORERE & RBEER
Infiltration capacity (f;) and indexes (%, ¢,) for each
position on the slope

7 E & T RAREMIEIER AL T H =y RIREEARH N1 7=V NIhA
Forest land of broad-leaved trees, Akamatsu natural Karamatsu planting
mainly composed by Buna forest land forest land
i X X WX

Area e Po k Area| Je Po k Area| T ®o k
No. (mm/hr) No. | (mm/hr) No. | (mm/hr)
1 70 56 0. 085 10 42 28 0.037 19 62 48 0. 090
2 174 110 0. 260 11 187 168 0.082 20 148 83 0. 214
3 203 143 0.215 12 153 84 0.218 21 104 69 0.132
LE#B#lE Upper
45 (Average) 149 103 0.187 127 93 0.112 ’ 105 67 0. 145
4 370 331 0. 587 13 236 188 0. 227 22 236 172 0. 300
5 352 305 0. 498 14 260 206 0,278 23 250 177 0.312
6 331 269 0. 480 15 315 265 0.373 24 271 232 0.276
i JE Middle )
F1 (Average) 351 301 0.520 270 220 0.293 252 194 0. 296
7 164 126 0.175 16 364 350 0. 286 25 271 214 0. 333
8 145 80 0.221 17 387 369 0. 567 26 290 175 0.526
9 93 76 0.102 18 293 257 0. 250 27 378 354 0. 452
T#B#1E Lower
SE#  (Average) 134 94 0.162 348 325 0. 368 313 248 0. 437

DRBEREZUET 3HAICE, HEOBROL I BRREBHEFLD b, ZOWHFOMEPLIIFIREL &
EENCBEST200LEAbN5, ‘

ST, LEELEBEROBRERT LTH S, BITOLERI, KSBELERCLTHESATH
o0, AR LBESERPS 23T TH 5. HiiED Table 17 » 5, HEMBICEE L CRERE
(fe) DEZER LD Fig. 14 TH B, ‘

ThICk? &, KEBEEILEEED B %71 Bb MHBRAOEBERERLTED, Bikd o idm
15 & OIS EERNL, DIDPNELIE>T0 B, FRLESTREZE2 Bo /i3 Bb B2, EREN
MNEL, FEEARESS {, WAEOHMNOERMSE L. NI L, #HE LMD Bs, B BLU
Bls & OHICET 2 HfELI, 2RMCERLTED, A BRERL< Yy MREELTVE, 2L,
Z QBRI IE T ICBK O/ ERIR (Ectotrophic mycorrhiza) 2FEX 4, MWERTAEESE
T3, ZOXSIWHHTIE, Fig. 16 IWRT XD ICHEHOTPEE LV —+ (o) MEL NS, B
OFBEEBICHRAICEB LY — P BREBBEANSD B0

Br I 2 ML BIZEERMRABERD L TH - o3, KT Ay BAS53<, #EK No. 9 ©
b F =AY IR TREBSMICRBE LT o TEVRIAKNICHREFICk - TELOEILEELTA
SNIRBEERL, T, LEPOFEPEENE LS, TERENRVD, MHOBHEL— b
(fo) LHBOBBELV— 1 (fo) EDED, BEAEROOIENTH 5.
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(MThr)
400

o—e> oo

M B W Infiltration capacity (f)

o TrEELIBL M M
Stand of broad-leaved trees, N
mainly composed of Buna N

(Fagus crenata)

o NI Mt

Karamatsu{Zarix leptolepis) forest fand

THR" Mt

A Akamatsu (Pirus densiflora) forest land
1 I L L L

Ba Be Be Bo Bo(d) Be Br
Bls Blc Bio Blold)
1 & B (Soil type)

Fig. 14 HigRBIOR B BGR
Relation of infiltration capacity (f;) to
each soil type.

(mmsr)
400

T Bl Infiltration rate

o 7T EECTIL B AAE -
Stand of broad-leaved trees, mainly
composed of Buna(Fagus crenata)

TN7%Y M
A Akamatsu(Pinus densiftora)
forest land

ERAR .Y
M aaramatzunf Larix leptolepis)
L

orest N N

20 30 40 50 60 {Minutes)
B @ HARY Rainfall duration

Fig. 15 +#&#o&H o EREE & RE
v— DB
Relation of infiltration rate to rainfall
duration on the forest lands at each
ground condition.

10

8. FIEDOTRIMIER OHAIRRBRED LLE

HORT Bk DM AEIE A RS A MIRILATH 0, WY, TRIEOBBEETICL T, ©0OEHH

FEENBEEELONTVE, TTIRETF
53, FEMB|OFEKE AR &2 D
2UT, BESHROb B LEWLHIL
T, EHR, BETHNT A=Y KR
RO 9 K B BTl alicRER S h
T3 DT, BBk & DEFEERE LTAH .,
HBr RAMTEFHIT T 7~V INHERY It -
e ks, Fig. 16icHbrBl ORmdhig & SHX D
SPHEEEZBAL T, chicks s,
X No. 16, 17, 18 i3#hfr [ k] i€, No. 13,
14, 15 i3z M) i, 3K No. 10, 11,
12 3G TF] 2% T %,

Z DAL 3 KT & » T, HIE L 1-iRBRE
(f) ZF8E L CEE Lo Table 18 @
HRTh 2. i, Sb¥T A BHRERE.

(m}

A Site class
————— L Upper
—— —— SMiddle
__________ F Lower Wo.16
30 "".L"?/l .
- |
’ Noi7 — L |ﬁ§

o 35 SF 3 H Average height of dominant tree

20
10
0 20 : 40 60 - 80 100

( years)

A e Stand age

Fig. 16 INEERIC X 1&g &S HMRK O EMAD
Relation of the height curves.by the yield
table to the average height of dominant
tree at each ared. «
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Table 18. 74 = RIREMIIT B 2 MK B O REHE &2 BT
Infiltration: capacity ( fe) and 1ndexe$ (k ¢q) for each site class of
the Akamatsu forest land

EGRE — 1) = G m
Inflltratlon capacity : Infiltration indexes :
Hh Hi ’ :
fir X fe - $o ok
Site | Area , _ A .
class B AR Ao T T N
No Natural - o Natural |, == o Natural - 9
) condi-  [EXceP | (%) |oongi. (Excep- | (%) |ongi [Exeep- | (%)
s ted tionl’ ted| - i . tedf
tion A, layer 1ony A, layer 10mA layer]
(mm/hr) (mm/hr) , ,
16 364 248 68,1 350 232 66.3 | 0,286 0.095 | 33.2
E 17 387 222 57.1 369 188 50.9 0. 567 0.160 | 28,2
Upper 18 293 244 33.2 | 257 232 90, 3 0. 250 0. 070 28.0
(Xverag"e) 348 238 68. 4 325 217 66. 8 0. 368 0. 108 29.8.
13 ’ 236 203 86,0 188 163X 86 7 0. 227 0.170 | 74,9
th 14 260 199 76.5 206 186 90, 3 0,278 0..059 21,2
Middl 15 315 195 61.9 265 179 67.5 0.373 0,073 19.6
iddle| o . .
(Average) 270 199 78.3 220 176 80.0 0. 293 0.101 34.5
10 42 42 100.0 28 - 27 96, 4 0. 037 O; 041 101.8
T 11 153 183 119.6 84 | 121 144,0 0. 218 0.2221 101.8
Lower 12 187 158 84,2 168 118 70,2 0,082 0. 047 57.3
. (Avera?’e) 127 128 100. 8 93 89 95.7 0.112 0.103 92,0

OREBOHBL TS, TR D ERIABHDITOD, WA ORBRICHEOIZ -5 D LicERM
BFHohbd, TEbLL, ABFORFEEHREIRRLEENRLDS, MAKOERSBESENENIZXD, 2L
, —RERIIC A THINLIIHE & LI BT 2 & S W3HEL T, ANE FE OB BB LICRIL U 22RO
EFRRL, ULrdRERESKEL, i, HEbEMomi L o iickiiUcd Ol U CAER
TRTHB. L [Fl ICET 5 No. 11 Tid, BRREXD A, BHREREDF S, —iRIER &Rz
DREBEERLTO DS, CNSEOTNOHE IO & Hp TR LGS TICH D, Fiok>
2 Ao BOHBIUHETICEAERE (Am) 73)5‘?%% LT3, Am Bld#E LOEKEEZRL, chd %k
FUHRBHT 2 Lick T, OUARBUMNTIET 2H5ADH 2 Ehbh - o

9. B35 amﬁhﬁa;oiﬁwwﬂ&tmﬁﬁ

BB S L O T BB B A D3 € LR B0 25D Th Be €O X5 ERAL
CE#sRTE LT, MRMEOIGERE, HEL L OMUAKOECE, WPORS, XLOLM +
HisEZ ORFRBT ONL Do VEETH b ICBHMORBTEDBRICENT, Baveed %12 Ui
LinsLey® 7312 kb, r—l_nbe:j:iﬁ%ﬁrétmﬁéaéa%maaifﬁbmcf-sﬂftnzm otk s &,

CHIEEETRE L ANE IR RO X DA DN b,

Dortionac” [ZHBHIOMIBE L — b ETFHT 5 1wic, MABKTEEFBETRRD 2 ZHE AL
L BERREKD TO B, Mesowine® FEBROEMENRIC, TEOFKILE, AWE LBEEO
5 EMEBA L EARRERD TV S0 C N OEEMROWE A 0EC, HEIIEL b & 1
ST B EMS X ORBETRICEAT 255 Th B0 L LMD, SEOHME - - him
CEAT 2 HRILMARIC LIS AICH, R LAOE A RRT 05T 272510, THHEEDERR
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Table 19. & W F WK © + 3 © # ¥ H
Soil properties of-each measurement area

spx | RBE | BOCAUKEY) | Tl BT Porosity | KR | pramw | A mom et

| Compact- holding & E E T tion © | Organic ¥ B &

Area ness | .ivacity Total Non- . rate . Clay + Silt matter \Weight

. capillary . o : of total
No. cm| cm| cm| cm| cm] cm cm| cm|  cm| cm| cm|  cm| cm|  cmlitter
0~5 |20~25| 0~5 |20~25| 0~5 |20~25| 0~5 [20~25| O~5 [20~25| 0~5 [20~25| 0~5, |20~25 )

@) B )] (@) (@) @) (%) (%)|lec]. |(¢ccf | (%] (%) (%) (%)|(air dry

: i © | min){ min) kg/m?2)
1 :58.6| 69.9 52,4| .66.1f -80,4| 75.3 12.¢] 10.4 79 700 37.3 42.8 10.7| , 2.4 12.43
2 50.4| 68.2] 53,4 63.8 83,2 72.0] 16.7, 13.3 115 75 32.9| 41.5 113.6 3.8 14.13
3 64.5| 78.3 '55.6| 65.2 79.0 74.4| 10.9] " 5.7 63 67| 41.6 45,1 .11.3 3.5 13.75
4 75.8/ 78.5 50,3 52,7 54.6| 58,7 5.3 8.3 47 66| 36.0 39.7| 15.9 7.4] 10.94
5 66.0| 70.0/ 63.4| '65.6| 74,5 .78,4| 18.4| 12,7] 114 75 31.1| 30.9| . 9.2 0.8 '0.75
6 77.0] 78.0 ~43.0 :50.8| ;45.7| 54.6 2.9 : 8.8 6 36| 37.4| 40.0/ , 4.2/ @ 2.1} +0.00
7 75.8| .76.0] 51,7/ :66.5 55,3 68.5 7.6 10.3 46 66| 37.6] 41.3 11.8 3.8| :0.00
8 65.9| 74.9| 61.8 69.5 .82.7| 73.4 13.9 7,2 86| ~ 71| #36.0] 37.9 20.7 6.8 2.63
9 77.6/ 78,11 53.4| 50.0/ 58,3 56.7| 12.6/ 4.8 77| 69| 30.1 32.9| i.4.2 0.8 '0.00
10 76.0| 78.4| 46.9] 60.2 50,1 61.5 4.0 . 5.4 42, 65 :37.6| 40.8 - 3,5/ | 0.7 0.00
11 ©62,8 70.5| 51.7| 69.5| 84.4| 78.5 18,6 16.5 88 72| 37.0, 40.3 13.9| 2.4} .82.3
12 68,0 69.4| 58.7| 62.7] 61.2] 66.3 7.2 10.1 44 65/ 35,5 37.3 9.3 1.8 11,31
13 75.0| 78.0) *58.7| 66.7 66,2 70.4 4.2 21,0 51| 67| 34.3 36.8 2.0 0.2 '0.00
14 67.5| 77.4| 52,8 -54.4] 55.7| 58,6 6.5 13.0 56/ ' 67| 34.1| 36.4) 8.2 2.1 :2.25
15 62,3 74,5, 51.3 69.5 83.9] 78.2 22.0 12,1 130 77| 34.3] 33.0] 22.4| @ 2.6/ '3.19
16 64.5 76.8 72.1| 71.4 84.5] 78.4| 19.0/ (12,2 : 94 72| 33.9 43.9| 19.6| | 1.8 12,25
17 70.4 78,5 71.2| 66.3 76.6] 72,5 10.0{ 16,8 78 70; 41.5| 40.0| 18,0 3.5/ 12.25
18 68,9 78,5 61.7] 58.0 76.3 72,5 16.4 14,9 108 74 34.00 .37.9 17.7| 2.7 '0.75
19 69.5| 68,1 73.3| 75.4 76.8 80.9 7.8 10.4 63 68/ - 39.2 37.9 6.7 3.7 0.00
20 89.1| 186.0| 68.1 68.9 67.6 69.7| -3.8 7.6 34 64/ 32.7| 31.9 8.3 4.8 '0.00
21 65.2 82,3 '67.1 52.4 78,1 64.1 19.3 14,9 101 74 30,8 14.5 6.4 4,0 '0.94
22 76.2| 82,5 50.2 65.2 71.7] 73.0] 24.1] 11.3 80 68| 24,7 14.6] 5.9 6.5 0.75
23 72.7| 67.8 61.2] 60.2 70.8 68,4 27.3 24.6 60| 84/ 15.3 20.1 8.6 4.0 2.06
24 77.2| 81.8 79.8/ 51.9 70.3 65.5 28.6 13.8 136; 78 19.2 8.0 6.4/ 4,0 2.25
25 68.3 68.0f 70,8 71.5 76,3 72,5 °20.0 18.8 94 72| 24.8 9.2 5.9/ . 6.5/ -1.50
26 68,0 68.3 68.5 60.6 76.6] 64,1/ 11.6/ 16,3 95 68| 28.1| 14.3 5.7 4.2 0.94
27 57.3 63.9] 79.1| 76.5 81,9 76.5 26,7 18,6 146 95 29.0| 16.8/ 9.3 6.0 1.88
28 73.0 81.8| 64.0|" 62.9, 71.4] 68.1 10.4 7.9 65 66| 25.5- 19.4| 11.8| 4,1 0,00
29 72.2| 74.5 69.0] 64.0, 76,3 70,0 17.3 14.3 66 67| 34.31 27.4 13.5 6.0 0.94
30 69.0 71,0f 70.3| 64.7| 74.4| 68.5 10.8 21.6 91 58 24.1| 25.4 12.7 5.5 0.75
31 78.2 79.8 72,9 69.9| 74.4| 68.0] 16.9 8.8 1096 80| 47.4| 24.1| 10.7 2.9 5.62
32 71,1 64.5| 76.3 63.8 77.0 67.6] 22.6/ 12,0 118 78| 28.4 25.1 10.1. 0.8 2.63
33 63.4| 71.8| 69.7| 62,9 82.4/ 68.6] 24.1 30.5 134 84| 51.5 33.9 7.4 2.1 169
34 77.9| 68.8| 58,8 53.9 70.9 61.7] 13.5 16,2 87 72| 40.1} 29.3 5.4 0.0 1.34
35 66,4 65.1| 75,8/ 66.0 75.8 69.1 21.3 9.9 114 78 41.9 9.2l 9.2 1.9 0.00
36 86.1| 79.8/ 38.5 68.0] 50.2 70.7| 24.0] 14,6 69 67| 28,1 28,1 0.0 © 2.0 0.00
37 63.3 82.9| 82.0 75.0 77.9 68.1 11.3] 26.7 104 78| 56.6| 42,6 7.7 1.1 0.38
38 76.7| 87.3| 64.0f 67,9 68.6/ 65.3 27.0 25.7 108 75| 52.5/ 49.4) 11.8 4.1 1.50
39 62.4| 63.7| 69,0 74,0 81.8 82,6 16.3 7.7 64 68 47.3f 47,4 13.9 6.0 1.50
40 64,0 72.4/ 74.3/ 68,7 80.8 76.1| 20.2 22.8 143 79| 44.1) 35.4) 12,7 5.5 1.50
41 64.6| 76,2 69,6 66.2| 79.2| 74.2/ 22.0] 16,3 116 76| 49.0/ 35.7/ 15.9 3.8/ 0.75
42 53.9] 54,4/ 83,0/ 82,3 86,5 86.1 27.6/ 34.5 179 100] 67.9] 46.8 2.8, 11.9] 0.56
43 62.4) 60.6] 79.1| 81.4 81.9 81.0f 10.8 16.6/ 140 183 48.0 40.3/ 10.5 7.6 0.75
44 70.1 77.0| 63.0f 70.8 80.3 71.1} 10.6 8.7 122 113} 33.3] 20.3 8.9 2.0 0.94
45 67.4] 77.2| 67.3] 66.6] 71.4] 68.1 12,7 24.8 58 100 27.3] 23.3 5.3 3.5 1.31
46 45,2 78.7| 89.4] 72.9| 88.1| 78.4] 24.6| 24.5 233 48| 56.8/ 37.2] 25.5 3.2 2.81
47 46.8| 64,3/ 89.9 76.5 87.3 83.1 20.1] 18.9 235 90| 59.0 40.4] 29.¢6 9.0 1.50
48 45,2| 69.7| 87,5 78,5 87,5 78.2 24.8/ 16,6 93 64 62,9 22,4/ 30.8 2.3 0.94
49 68,0 76.4 82,3 69.6] 83.4 77.3 19.0] 26,7 11 41| 57.0| . 34.4| 20.6/ 3.4| 0.00
50 78.0, 87.0| 48.2 56.3] 50.1f 60,7 4,5 11,9 20 65| 43.5 32.6 9.5 2.0 0.00
51 76,0 77.0| 36.2| 46.7| 60.0 61.7] 6.8 16.4 52 72, 31.9 31.9] 0.8 0.1 0.00
52 92.9| 89.2| 38.2] 56.0{ 42.2 58,3 4.2 4.6 38 65 38.6| 44.4) . 5,6/ 0.8 0.00
53 67.8 79.3 70.3| 65.7[ 79.4| 78.0] 24.2 18,6 112 77( 31.9| 45.9 9.5 2.0 1.69
54 82,5 77.3 74.9 69.2 76.7| 80.4] 21,5 21.3 85 70| 45.9| 32.5 9.0 3.1f 0.00
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Table 19 (03%) (Continued)

ok Bk Bk i ok :

sppc | B R B ) RATOKES AL B ET Porosity | K WT wtenm | B 8 v Esmem

Compact- holdin ) E E F tion Organic ¥ & &

Area ness | .o bacity g ’l‘ét 1 Non- rate Clay +Silt matter |[Weight

ota capillary of total

No. cm| cm| cm] cm cm| cm cm| cm| cm| cm| cm| cm| cm| cmlitter
0~5 j20~25] 0~5 |20~25| 0~5 |20~25] 0~5 |20~25| 0~§5 |20~25] 0~5 [20~25] 0~5 |20~25

)| ()| ()| (%) (%) )| )| Wlcc] |lec| | (%) (%) (%) (%)|G@ir dry

min)| min) kg/m?)
55 78.2 77.3) 77.0| 72.2| 77.3 80.0f 21.2 29.7 110 74/ 45,6/ 30.1] 10.0 6.3 0.00
56 102.5 93.9| 60.0| 66.2 65.8 68.0] 7.8 14.1 44 60| 37.3 37.3] 5.6/ 0.2 0.00
57 78.0 71.8 69.8/ 68.8 69.8 68.8 20.1 18.9 46 42| 42,9 52.1 5.9/ 6.1} 0.00
58 49.4/ 61,9 79.7| 80,3 79.7 80.3 20.8 5.7 110 37} 56.9 45.0; 18.2 12.7] 1.31
59 74,7 82,3 62.8 58,3 62,8 58,3 19.0] 26.7 58 80| 51.3 49.4 10.7} 3.7 1.69
60 58.5 55.21 58.2 63.0] 58,2 63.0 27,7 34.5 104 127 .57.3 46.8 16.3 9.7 1.69
61 65,8 8l.6/ 82,2 62,8 87.0 62.8 24.0] 36.4 380 142 61.5 58.0 10.9 15.6/ 1.31
62 82.9| 63.1| 62.5 72,3 62,5 72.3 28.0 21.6 77, 61| 57.6 50.9 7.9 2.9/ 0.75
63 71,8 69.7| 69.5 76,3 69.5 85,1 20.2 8.6 60 33| 72.5 65.5/ 15.2 3.6/ 2.06
64 54,9| 66.5 85.4) 75.6/ 87.9 75.6] 21.5 21,3 80 37 55.3] 50.4{ 20.6] 5.8 0.94
65 59.9| 64.0| 74,5 70.0; 74.5 70.0; 21.20 29.7 64 64| 51.7} 43.4| 17.31 6.3 1.50
66 54,9 66.8 68,1 66,2 68.1 66.2 4,3 30.0 111 73| 49.4] 57.3] 19.8 6.9 1.69
67 62.6| 71.3 72,0 66,4 72,0 66,4 24,2 15,4 72 31| 31.6/ 30.1| 12.6] 6.9 0.56
68 54,7/ 50.2 67.1| 70,7} 67.1] 70.7] 9.4 3lL.1 117 83] 43.0| 46.0/ 14.5 11.1] 0.75
69 109.8 88.0| 36.3 56.0 67.7 72,2 17.5 5.3 172 30| 38.9| 43.7] 15,4/ 6.7 1.57
70 121.6| 97.0 78.1 85.4 73.1 70,0, 12.5 2.8 75 12| 51.9| 61.4 17.4 8.5 0.76
71 84,2 76.2| 93.8 88.8 72,2 67.3 4.6/ 4.9 45 36| 37.8 45.6/ 8.3 - 3.5 0.00
72 74,5 66,1 76,1 77.4/ 76.8 82.8 5.6 7.8 10] 17] 47,6 39.4/ 8.8 5.5 1,60
73 72.8 65,0 77.8/ 78.7| 78.5 81.8 9.8 9.1 23 38/ 47.4) 40.1 8.6f 6.3 0.00
74 84.6] 65.0 75.9 77.9| 74.3 82.3] 4.3 6.5 8 14 46.8 37.4| 10.4/ 6.2 0.00
75 79.8/ 61.0 73.6/ 81.9] 75.9| 82.6/ 5,1 8.3 13 17} 43.3 36.7|. 10.3 3.7 0.00

* BRREOWMLO LD 3ERICHT S %.
Expressed percentage of the volume of fine soil.
* BROFETHE L, Measured by MasHIMO’s method.

Table 20. ®&Efe L 0~5cm OFEXOLHERETF & OEBEEG
Correlation of infiltration capacity and some soil
properties at 0~5cm depth

. Infiltration
=1 P
BoBhE capacity

JE#EE Compactness |—O0, 494%+%

pem Water-holding sk | ok
BIKE Capacity 0.330 0. 346
LERE 4 Total 0. 4474 — 0, 495%¥H0, 687%*¥

Porosity] 3 £ & - -~ . o
Non-capillary| ©: 678" —0.312% 10.298% 0. 436

B f:fgd(actcl(/);in) 0. 617K 0, 475%KK0 518%%¥0, 551%4¥0, 450%k*

it +#E> Clay+Silt | 0.275% |—0.220 |0.428%%%0, 251% |0.183 |0, 314%

E 1% Organic matter| 0.271% — 0. 4174¥¥0, 376%* |0, 474%%K0, 233% 0. 269% 0. 421%¥H

HIEMBHER Litter | 0.442%F%—0,336%F 10,013 |0, 362%F 0. 309%* [0, 268% |—0.000 |0, 347%*

* 5 %KHETH®E Significant at the 0.05 level.
1 %IKHETHE  Significant at the 0.01 level.
k0. 1%KBETHE Significant at the 0.001 level.
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Table 21. @& & 20~25cm OEX O+HERT & O EEE
Correlation of infiltration capacity and some soil
properties at 20~25cm depth

Infiltration.
capacity

P

i
T

F#E Compactness |[—0. 230%

Water-hold-

. . - ok
ing capacity 0.027 0. 303

BKE

e 4 Total 0.181% |—0.388%¥¥ (, 745%%%

H s
Porosity) 35 38 & | o 597404 _0, 207 0.019 0. 002
Non-capillary

- Percolation ook | "
FRYE Late (cc/min) 0,292 0.158 0.113 0.0 0.315

Wt + e GVt 0.038 0.099 0.275% | 0.125| 0.117 |—0.053

Silt
F Organic * ok ok # ok * #
Hi%Y matter 0.234*% |—0.366 0. 370 0.255% 0.310 0.297*% 0.283
WM B Litter]| 0. 442%%%—0,050 |—0.025 0. 105 |—0.025 0.114 | 0.026 | 0, 345%*

®, sk, ok Table 20 2, See Table 20.

TERETHCEPRETE O TH B,

BHTHE L e BERE (o) O (Fi8 Table 5) &, EHATHESNT L RS X CIBERF LD
BARERE L THh 7o Table 19 i3, ﬁ%ﬁ%%ﬁﬁbf:@i&@i&%:ﬁsi@iiﬁ?a‘:%\ﬁ L7cbDTH 5,
LR 400 cc OPIETRRL, PBERARREOTETHTL TS, COREMTHER, H
BRI EFEE? KBS IIEM LTS, ChoofERe, iﬁﬁﬁé’% fo DEE OHBEABERER U
@7, Table 20 & Table 21 DEHVTH Bo ‘

chickzE, THERTFEOBICRYSHICERE (0~5cm) ok, TE (20~25cm) kbd, &
FRECEET IBRESBOCEBDI B, T LT, FEEIKE, BHkik, 2FUHE, EHE SKERQ
LEolic, BESEVHBEGRENED b5, MEOHEMEAE (E& L THEEMEY T, 1m FEN
DREAREETRLE D) EOBRIE, Bokk DEELOBMDNASHIE,. CRETORES
DT, BNRODOIBIEBELTHELDOLEEING, LA E, WSEIHERFLTS, BRL
BRI EMNRET ZRETHINE, HAL-> THAEERTEROHZCLRBATRLALTESTH S, TD
B, ERULHII LhRBEARERE(ELTHLEAONLDDIT, HhE I OEETL, EATHRER
WBEBD B, INSRBRHPLEHINIBORRERDOELICELHH LTINS,

BEONEERE S LT, BBk () 2REBEKE L, HERHOEVHEEL SCLEOERTFEIR
MEBEBBL, IEOT e S 7 82 K URBOEBBERBEOBRREIN RS 2o TEDL, HESH]
i, FmBOTEEEBY, KEMWHER, FEELRE, HKiE ERETSSOHNRTZROA
T, IEREEEER LTco COHTH - & bMAEOFHODR, 3 (0~5cm & 20~25 cm OWHLE
OFEE) ERVIRATH %,

Fo=8.11X; 4 0.75 Xg + 28.32 X3 — 32, 32:++-rreerueeescerranncs (9)

T T, for BfkBEBEL— I (mm/hr), X;: EEEILHE (%), Xo: @K (cc/min), Xy: EIEM

WHEE (kg/m?),
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FEROE RS EHNICIERELOTH B0 (EMEBIHRK 0.813), BAEBREOKE T (68.0)
5LT, cORICEBMEMIBTVBESEROEVAL D ARED X S ic, ILHGAAEMS LY
B LT OBORAETE I BAKE, BT — 2Bk 0SERET, ThaligidiilickK
BUCRET 3 &, Soic, MUZHENZRTFORS ORAEECS, 55, BRNLEEELD
N%o

10. #HRTOLREHOFH

MERIC & B EHEHKICIE, MERTOEME, BETLEDZFEH T RN sHEE 35 L2
ZONTN3B, COmNEREFHE (Inter flow) Tl i3
F Tl (Subsurface flow) LFEIEN %, BIEE THRABL
TEIHERTF L, WERDSObOIKM-THY, O
IS & R & H ORI HE S LT 5o HEL

OB BESTEULICKRE L, o, BIEOBMICE
LT, MKERL DMEHRTHEL BN CEEE,S, H
FT oA 70T, BARELE 28> TORBBREN
DOTRBODEVIHBNICILD, ERIOREZTTIE » 70

2B id Rocky Mountain BB 4RI Uico
Fuy bO#bL AEOE iEwALrE, FETRICAEY
BZIEEDO D S BEXHA UAOHMER NRIET 5 C &85,
CZDHDERDD S BEREUIGb ZHEL, Tk, M
R & CATERANICE KA U (Photo. 15), BEF
» _ 3413, Rocky Mountain HDdDEZDE EMO 7. 7
T T—————— M- NS LYY Y RSO
The measurement apparatus of . WADEREZESICL 2T 25X L1,
subsurface flow.
. M FNREE % 100 mm/hr Figkic U, BRI 1 e & LT

Table 22. #| & ¥ X © B &R # &

The natural condition of measurement areas

ol g | g om | I | seme wwme| g | v e et e
Area| Cover Vegetation Sgénd ggzg&, D. b. h. Eeriegeht Bear- ‘Eﬁ)ﬂlr;?l-gl o Deposit- Soil
No. type | type (vears)| (%) (cm) (m) ing|™"( oy form type
1 ﬁ*%ﬁl‘ﬁ;fmsllgi 45 85 22 6 |swi o |& e?pi}g Bo(d)
2 H%@Lﬁf@ Akamatsu 75 70 s | 18 SW 30 (@e@ifg Bo(d)
SHEERH M Akamatsu— & 7 &
3 F.n. n. [Konara 50 70 26 16 NE 38 Creeping Bo
IRZERI MR Kuri-Uwa- i
4 F. n. b. jmizuzakura 45 75 20 15 NE 32 Colluvial Bo
B (E) _ _ _ _ _ T L
° B. f. SwW 30 Creeping BD(d)
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HWSHIOW HRZ 3 SHBICHIE Lo —EMMmMEOERK TRIC, MRMKES 20~200 mm/hr @
HPHICZL ST, FESHORILBOZESREL 720 MEHIE Table 22 IR & S i, EFAMH
HHEEER CEFET) NKHERF, Th=Y, ThwYy—aF35, 7)—v 73 X7 50 4BEOK
M GRE) D5HIKTH 5o MEHIX OMIZEIRE T Table 23 ICR Lico BRI S iCOBE%E
BEETHRLERLTHY, FIXROTEOHWE R Table 24, KX D HIHMTH & K FKAER,
Fig. 17 0L 50 Th %,

EWROBESHIOHM Y — P B LVRB LV~ M, Table 25 1R Lo Fhe, MRIMHEEESHION
HEROREMTEHRE LT, AWM & FUOMHMKORES Fig. 18 1Kk Lz, Chick 3 &4
WEEICELOERDBS 5L LT, AFHMED bEEOMER TR SPICREL, HETOWMN
B S 15ecm & 30cm OWALETHIE L7cds, BBTRAFMME D S0, HiH TIRES 30

Table 23. @ & # X © # * R &

Surface cover condition of each measurement area

EIIIR ] RRREHORS | W
WX | @ # B | Thickness of A, layer | Coverage HWOR M o o K R
Area Coverage (cm) | of ground-
No. | of Ay L F ' H \T tal floor plant Composition of ground-floor plant
layer (%) ota (%) i
— 7 = A4 Sasa palmata (5)*
1 100 | 2.3 1.0 3.3| 760 PITYYaTE gﬁgf;dth“("f’) var.
Y 5 v 7 Clethra barbinervis (1)
7 =4 ﬁ#ClSc}zlsa palmata (52 ,
Vav7 ethra barbinervis (1
2 100 L3 30 L8} 6l 72.0 A ANy vxeyY Lindera umbellata f.
membranacea (1)
VA gasa palmata (5) 2
YV H Y5 Spicantopsis niponica 2
3 100 1.3 3.5 1.5 6.3 100.0 FANTnED  Lindera umbellata f.
membranacea (1)
VA gasa palmata (4) (3)
YVHYVS picantopsis niponica (3
4 9 281 2.0) 2.3 4.7 70.0 s Ty gy =  Astilbe thunb. var.
. congesta (1)
5 — — — — — — —

* LR  Dominance class

Table 24. ABIEMKOES I HROKE, HRES X0 HROFEE

Amounts of root, gravel and soil properties for each soil depth

2 R B | A B OB* | & K M FEELHE E ¥ B

LS Living root Gravel Percolation Non-capillary Compactness
Area (%) (%) rate (mm/hr) | porosity (%) (%)

No 0~5 |15~20|30~35| 0~5 |15~20130~35 0~5 |15~20|30~35| 0~5 [15~20|30~35| 0~5 {1 5~20|30~35
Y i(em)| (em) | (em) {(cm)| (cm) | (cm) |(cm)| (cm) | (cm) [(cm)| (cm) | (cm) |{(cm)| (cm) | (cm)

10.5 2.3 1.2 4.8 8.8 10.6] 110 58 37 | 20,7 15.6] 7.8 55.9| 74.7} 82.3
11,7 4,00 0.5 5.7 9.6 10.7 127 44 34 123.9 11.9 8.2/ 61.9 70.8 81.0
15.3] 6.1 0.9 7.00 7.9; 11.0] 133 46 29 | 28,6/ 9.9 7.7 88,1 73.0| 77.5
18.4[ 7.7) 2.1 4,71 5.6 7.9 222 90 59 | 34.5 18.5| 18.0f 47.3| 58.4 70.1
4,20 0.9 0.3 4.9/ 9.70 151 34 55 35 7,6 10.4/ 8.0 96.4 78.2 83.1

U W N

* WEROKXX Particle size : >2mm
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Fig. 17 HWETHRHEZNE L SHE DL

HmER

The soil profiles of each area where
were measured subsurface flow.

intensity

A

S W
Run-off ratio at each depth

B EE S

intensity

® B
Rainfall

SeRal
Run-off ratio at each depth

+4 EE

F2T4 5
1o o) : T
.w::E%::i?ﬁj%:&E;rLr_fm__,
90 | |
(%) | 1 I i Tocm
(1) R E M ]
Forest land of Sugi
(Cryptomeria japonica)
10 I [ | 15cm
- —
v 1 | 30cm
el s
0 0 50 30 40 50 &0
0 (mm/n,) BB EA R Rainfall duration (Minutes)
8 T T T T I
70 —l— A—j —r— -1 L_ ]L 1
L i 1 l

60

(2)

w
Bare

it

(% &)
land (Foot path)

20
10
15Scm
@ 4 L\ A 0 A A J
« 0 L 2 A Jd O‘ %0 o
P& R BA A Rainfall duration (Minutes)

Fig. 18 MMM RS HOWHHBE
Relation of rainfall duration to run-off
ratio at each depth.

Table 25. ZAFEHMEXOESFFHIM LV — bBLORBEV— b
Rates of run-off and infiltration for each soil depth

W o | BRI | W ov o — b ¥ = BE L~ b
A Average Run-off rate* Run-off ratio Infiltration rate*
rea | rainfall (mm/hr) (%) (mmj/hr)
N intensity
o. (mm/hr) | Ocm | 15cm | 30cm Ocm | 15cm | 30cm Ocm | 15cm | 30cm
1 97.7 30.8 5.4 2,7 31.5 5.5 2.8 66,9 61.5 58.8
2 97.2 6.5 28.8 7.6 6.7 29.6 7.8 90.7 61.9 54,3
3 71,2 14.3 9.5 3.8 20,1 13.3 5.3 56.9 47,4 43,6
4 96. 2 13.0 9.9 2,3 13.5 10. 3 2.4 83. 2 73.3 71.0
5 69. 1 33.2 0.7 —_ 48.0 1.0, —_ 21,1 20. 4 20. 4

* BRI ORINO%E Ui, Stability values at the final rainfall duration.

cm ONLED S OFH MBI - oo
WX ES, HWRET V— MEZHE Tk X Z 2057,

/;Rj- Z')i)

FR—EMICE D<o MR T RIEMZ

WHTRZOMBEEASRENEL S TH b, HEOMEHOELEIL,
PIREIIE, HHMOE UCHBICHNTELIREY, Moz TFRIIIIBROREE,

Table 26 {HWVTH S
MY OEY)
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o BARBEE,LSRBLTL 2 0%

(™Yhe) (1) X ¥ M3t Sugi (Cryptomeria_japonica) +orest land

EENB, 1or, FENEERET 58IC, i

i 4 2 IRREDWT 2 7, ZORBICRK @Em : lﬁ

ERISBE DL B &d8, HWETHIBOH 22 X 30em 0,////”

I BAZBLTO S0 L, 12 ?%w

B, FUCEHELOBKIKLEESY, % Ft 2

B TEOVERECTESE RAEL <, B : ]

2, BHEESEERNIICENY, HETOHR ’ B ﬁﬁ;;mﬁ;mm“wm "

HA AU Fig. 19 KFHRE SEIMOBTLY— FOBRKCL)
Relation of rainfall intensity to run-off rate

ZERHICBO T, BWHREBXZ 100 at each depth.

mm/hr QKR 1 KHEOBRIICE 0T, #ill

(™M) (2) R (3 @) Bare land (Foot path)

OMEREH SBEFOB &K % 30%, L 15cm i S Lml

D ABOETHOBEZ 10%, $5ICZD  §uol{e 15 /]
FOES0cm @ B BOBFHLELZ5  §

GO MBS Ditco UL, FHDES gmo

REAED B R, WRERFRMAS OO § @
LRI TAEE A STV, TR0, B o
EHEH ST RO B& % 50% Hlid 5DIC 5
WU, BEE15em DR ER DTS 1 HBHE & ©
T HICT ELL, ;m

RS 20200 mmph ORBCEE | I I B G e
SETHSHOWH v — bERDIECS, A it ey o
Fig. 19, 20 iR & 5 MRERDE 570 Fig. 20 MR LESHOWT L — b OBIE(2)
Fhbb, HRERRECHEICENT, & Relation of rainfall intensity to run-off rate

, t each depth.
WRESHAT 2EEbIC, BEFERNICE at each €ep

EEEBRINL— P RERLTN S, 20 LREFRMERTEIEAHRTH 20K L, METTERINR
LI, 2T, BRHE S 200 mm/hr IR LTS, SHHMOHES 30cm OALED 5 EHRLHS
oot B FOMEA GRTYT 2720 ORERNHRE) 13, MLEHHEICK > THEA LRSI
25, 15cm QAL & OHE FHMICHE D DERMED Sh, HHIOTHBEL CRIE-T 2,

OB, HHicBY 2METHREKBRERTEBVETHD, BHEENTZORFIKbE-&
D UM T & Do SNV B RN & HIE LT X ODEPMENSES 2, WIRIKLTh
EHHAMCA TN S bDTHD Ho LEOBMBRI S ICE > TELT 5EEL N, Hilicky
BHETHRMLEV SRR, KEHPKEREOHD O A THSERHERI LTO2HDEZA LN
3o

B, WHCE T 2 RERLAERD Ko WEES B E, b A, Horsal? 5HKED Bet Creak
FEA D IERR T S - R BT, &% 10mm/hr OBNT, HERTEBLZ 2.5%, AHEO
ET@B%&%M&%K%Lk&ﬂ%bTméoik@ﬂ?%%ﬂ”ﬁﬁkﬁ%ﬁ%%@vvﬁiﬁm
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ERHILOBMIT, WRRTIKENTBE (R&40cm & 115cm) pLORBSELL Ehs7cT L%
FERL TN 2o REA SV S, HERMWHEEROLIFEMKMT, BERRICIVBRLIECS, WK
TObEELE, BLUAEEBEORELLORMY, HpEVE N5 EEHERLTO S,

11. REREIEICKIE T HBEHOHR

11-1. ATREMIC & 2 st Bl TSR

cmiﬁﬁmmcomfa,?Tkeawﬁwszﬁb<ﬁ&toccv@m%ﬁ%amgﬁéﬁm
HUT, EORE QOEVEEZ ZDERNZLDITR-bDTH % M OFRIIHT & W DEEHMEM
W, HEhE, BAEM (o), JEEE (ad5—H7 3) KM, b3k, Ty REREH, o
FHHMO 7T MR TH Bo DTN EARDLOHEO/ NN EBREN G LI ->TED, MEREYOEE
CEVOREBHE DA T, ho 5 KGHEEYD EEHEDICE T, 131Z 100% HEH SBHITH
%o WETRRE T 20~200 mm/hr DI THEBICEL I THBETIZ - T 5, TOBA, 1EHOE
PR E LT 2 E LT 2, 7ok, MBEMNMEER LS 30°TH 50

76 [BlO AT IC K KR TR OERT, WLTHPHBRD SN0 BHITX DAL TH > T, o
BREEROUEERERXTIE, WETSREDRBICELNL /e COXII, WEEHISVIRET
b, HIBRELLOMEREYICKL ST, BRAESBEHLN TSR, 100 mm/hr Ll EOSERAE
RifEEE L, UL dZNMBROEINTDS, HREBABRELBTNCEEHHL T,

BRERETIRO L 5, WHOHMRITRLFBRERDO A NVF—ICI BT EBHENTNED, D
ALHOBATHHOMEVS0. 1~3 mm THERRO ZIICEMNT 205 KEFPOSHEREIT2m L5
ThY, WEBFICWANEETEESATDTH 5. UL, KEMZBACHRINTED, KB
D 3 PAEMNICKE U ZMICE LTS, ERE FERICEHIX UM G 20 237185 - 7o

TR U mRIC D0 TH B &, Table 26 107k Uic &5 ICHILEE D FER T3S 23F
MR IO L 578, 2, SEHTRHEOHEN LD, IEMOBMFEETHREDOHBNL EhEL
BoTBo UL, CHOREFMICHEEENIED >0 155, HHIDBICEESEDLERSNS
BFRE, THEWRE, 10 0MEAWE, HBRTELE EOMBBGRERD O Table 27 0 &

" Table 26, M H 2 K H» 5 @ & B ¥
Soil loss from two plots of bare land

# o A 7 R L D
A. Bare land (cultwated) B. Bare land (non-treatment)
& & = %ﬂ%ﬁﬂj e <= BEEGRE | BB
moK RO 175 8 | £ i | B RonNE £ e | L g g
Year Accumu- |[Accumu- Accumu- |[Accumu-
Number lated| lated lated Number _lated lated lated
Oof - [precipita- \ooiontof depth of | _.Of  [Precibita |o oot of ldepth of
rainfall tlonS ilgloss s Il) 1 rainfall ’uonW-Ig1 ° e-ri‘ 1 0
(ram) ?t ol 01( m(l)rss (mm) S(Z}E o}sls soil loss
ETES on/ha on/ha) | (mm)
2 - 27 6,776 69. 8 11.6 25 5,975 56.5 9.4
The first ’ ’ . .
jifgzsiggnd 31 9, 433 113.7 19.0 3l 8, 699 129, 1 215
%3$§ 18 5,191 26.6 4,4 18 5
The third y . . , 062 70.5 11,8
T(:;L{al . 76 21, 400 210.1 35.0 74 19,736 256, 1 42,7
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Table 27. BRSO LEHRE SRR E, BERFTEEOHBEG
Correlation between total precipitation, average rainfall intensity,
maximum precipitation for ten minutes, amount of surface run-off
and soil loss from both plots of bare land

P SERP SEERER R E 1043 T B ARR EE 3
W X o Tﬁiﬁi R Average Maximum Aﬁ%mﬁﬁ Tf%‘
Cover type recipitation rainfall precipitation for surf:.lcl:e 1'1(1) -of f

yp p p intensity ten minutes -0

= 1 (B 5 A) J

Bare land (Cﬂi.llt(iﬁ\éated)) 0. 619%* 0. 614%% 0. 650%* 0. 531°%%
7 p: €% ,

Bare land (Non-treatment) 0. 708%** 0. 705%% 0. 689%* 0. 381%%

** 1 BOKUETEE, Significant at the 0.01 level

BDTH-T, ChICENISHRRES X OTERKRE L OMic, BECEESREDENTO 3,
11-2. BIATEERIRERBIC & 213 RER

HEORERDO XS, brREFOHMERREYMINE, HMERARITRELLNEATINT LD
oo e, 10T bEEHBHOBER E CRENE I TH Do Bl LTEOREOBABNITREN
Dy, Efe, TNEMEICK > TERDBE 2D E > PAWTH 5o )10 SWIRBEFH L L CENEROMR
5, HRIPERIMEBRESAGIZE, $TLEMREEBESET, EERERSRTREDTV L,
2 LTz ORBEREERERE, BRRE, SEROEICKREC, SHhTOEREBRRNERRICYT 5
I SEMSEETCH BT EEROLICLTN B,

TR, FROERREES LK, KEOEHELEX (WER) LEENILSROZERERIILLI &T
20T, WMHRTH<Y, 7=y, 2+7 (37 3E2EL) T, BEEIFLLTL~F BEZROI.
B X3 5em (S¥E 1.6kg/m?), #3cm (R 0.8kg/m?), #1.5cm (@ 0.4kg/m?», #J0.8cm
(B 0. 2kg/m?®), #50.4cm ([ 0.1kg/m?) O5BEE Ui, B/MER TS, MWEEL 95% Ll kA3
—ENBREETH - 120 BRI 25° & L, BRI 15~120 mm/hr OFIHNICHE T 5 BFEZ
LRSS i

EEIEEIZ Photo. 2 KRLAX DI, HHOWMRAERE L TEBRNLT 4 ¥4 —F—ZAVT
Z OB E R AR OB LR &R
(MHR) ERBET H 505, PORE o
WA BRI Lomx1Lom Ty
bo TIULEBEICHY DU EHD/ SO Qs veavy rain tyre
A b, KliEHETEE500T, / i Eperimental il

n
o
T

AT ORISID B LS K-> 5o U

TNBOT, WO TARRMEL ;W ~~~~~~~~
DERATREEALE—TE R, R |

W ORESFRIZ Fig. 21 WRT&B / N
b, WERHZ005~25mm kg O O @ 8 G- & ETETETs wmn
D, ZROBEBHL I BRKEROREHR Fig. 21 W 1 © K & & 7

ESfGBich TRy, BREicE Distribution. of rain drop size.
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T Bo 1275, FMOSEMBE,SHMET T, BXZ2mICy ¥ % FIEEIRTH0c0, HFT
BHCBOTHRBRE A D BB 5L ERBRTEE,

INELS 4 v A — 2%, WO—[IEZBWEA 7 2T, BEKOTLANE ZRERHTE 5, oy
FOKEXIIME0.6m, BX 1.5m, #X0.5m T, HHEHR0~30° LTCHAICENTES, £/, I
K HIEDIZA 0.1, 0.3, 0.5m DEMED S HEL TEXELIICE-T 5o fEtER EF AL
KT, HEHO. 1m 2 T0REREE, THUTD0.2~0.4m ORI Z0WETFELEANL, BT
Biciz0.1m QEITIBEAN . COXLKIEIHRE THELOMPEEL THRINZAESE
Vo T4 Y4 —2—C HRTEERTATEIEAKE, BAREBOABEICTEAKTESHEL5IC
L, HiZE®IZI2Z 0. 6kg/cm? OFE THEICHE L 720

FROBEWERE LFIE W5 & U7k 80 MORAELROMRE, Table 28 IKE &/ EEDTH
Bo EICHRM TR QRATERS 72 ORI 1 o NE=EAKR) HFWRE &OBRE, b
DO HRBEMR U TR LD Fig. 22 Thbo

Table 29 DIHHLHEDOHEMTOKREZATHDBE LI, BNBRELROCIEEREOMEIC,
7o, TOREMERICEE LS ERREENTD bNb. &I, BIRESE T NEHL TP ER2HEIC
BAL, ZORRIZZERYHBERICD - TH 3, BEOHRBENEMNT WL, KL EEEBCHD
T2, WHEAICH S EH 7Y ORMEDRBLBINDETO LS ICH 5NEH, 5 BKETHERSER
ERBHIN G DED, BEICREELERSEOENS T LTSS, o

HEOWER L OBGEES S, FMELS 0.1kg/m? (B3BX 2 0.4cm BT, RWEHICH
B3R TR, HEYOROWMEDESS NG, LibL, CO2EO 0.2kg/m? &AM
DT 3 ERBI S TH D EREREHILT 3 720Ic, HEEEOBREAVELTOEINESD
BAMEND T EICHUT, COMEIPOBLEOEDLIRBCLENVZIETHA D, THbL, BEIC
FetE T 2R OB RIRE % 100mm/hr & LT, EAEFHE 0. 1ton/ha PIFiICE SZ B1nicid, # 7~

VEaFs (37 7%48) OBAR 0. 2kg/m? (ESBLE 0.8cm) Lk, TH<YTE 0.4kg/m?

Table 28. EIEHYY Lt LEDEORR

‘Relation of eroded soil to litter cover of some tree species

arr—v ‘7)
ol @ | o | (35,9 Fon v v no5 o= v
Bare Broad-leaved trees Akamatsu Karamatsu
Tree species land | (Quercus serrata and (Pinus densiflora) (Larix leptolepis)
. Prunus grayana) -

Litter 0.0] 0.1020.40.81.56 0.10.20.4081.6|0.10.20.40.81.6
(Alr dry) . . . . . . . . . . . . . . . -
(kg/m?)

Bl
ami natensity W& FEroded soil (kg/ha/hr)

(mm/hr)
15 54 3 0 0 (0] 22 5 0 0 0 2 0 0 0 0
30 518 21 3‘ 0 0 0 175 27 0 0 10 2 0 0 0
50 2,551 89 3 0 0 829 92 22 2 0 35‘ 3 0 0 0
75 9, 506 270 15 6 0 O 2,850 250 15 8 0 95 5 0 0 O
120 40,010 | 1,031 30 15 11 6| 12,306 780 108 28 91315 10 0 0 0]
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10 11T 1T T T
— I I AR
7 A ?/
— ¥ ¢ (Pnus dens,//ora)
| Bare land /
0.1 37
ri
4 A
10 : h
fr] B SR (172973K775)
Broad-leaved trees
/ (Quercus serfata &
Prunus grayana)
= Y
fu‘%é?*?i;’-] = g
3 ) 0.2 ¥
3 .
; 16 l: A I/ I
3 —if / Fi ,
w I :
s / VIR
g L / / 04%: (Larix leptolepis)
2 T A / B
g 2| 01 “’Z
A = F—A Ty
1 - s f L
] o) / G : OB 4
1= / / 021/ 17 y
; G ARV |
ml / /7 LA/l
& olld / ‘2
0,27
B 4q a1l a5 / ’
EE Y 7= 7 :
AAA T / By
I val /
/L /"" / 7
¥ 3 S ‘
7[ / y / :./ ‘A/ /
J Sl
a8 y/3 y/4
10 30 50 1007 30 50 1007 . 30 50 100¢m4)
B% @ B B Rainfall intensity
Fig. 22 EMEH WD IWEDOBR
Relation of eroded soil to litter cover of some tree species.
Table 29. ¥ L B & © & # & it
Analysis of variance on the volume of eroded soil
" ¥ R AN DL
egree of | Unbiased Fy F P
Factor Sum of squares |f.olqom variance {(0.05)
A. &t f& Tree species 6,095,718 2 3,547, 859 2.71 | 3.23
B. % IE & Litter 1, 334,528, 021 5 266,905,604 | 203,72 | 8.45 | *¥k
C. Bili®JE Rainfall intensity 719, 292, 674 4 179,823,169 | 137.25 | 2. 61 | *¥*
ZHAER Interaction
AXB 25, 158, 880 10 2,515,888 | 2.68|2.07 | *
AXC 12, 420, 676 8 1,552, 584 1.19 | 2.18
BXC 2,756,333, 744 20 137,816,687 | 105,19 | 1,85 | #¥*
= 3% Error 52, 405,715 40 1,310, 143
3t Total 4,906, 235, 428 89

#, %, w+x Table 20 2, See Table 20.
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(BExskz1.5cm) PlEE753,
Triveie, G. R. 5% OHEIC LD &, BRPBAFLECSELHFEMPRYOEZXLLT, 1/2in BE
(BX#1.3cm) dbNFINELTED, FLOFEREFEF—-HELTH S,

12. BERNORIBIEHR N OLLE

AN EEUEREESE GIENICREERAID) KU THEROEEEE L2546, BIAOHERICX
3 HIERENBEEICE 2, BROBEIZERAET 2 < EREB 20, RIBEILIBARBINT
V3o THUIERDOBMADHIRIT NICHAIT 2 LV S EZ HITIL - T B0, i Lizb bk
REZHT, A—OMMEMFTRILL 72k, REHRO 11HE (G386 7 - L3S 5 B DiiiRE
ET1S - 2o ABICHIEICIEAAE & 5T, RROFBREEERINCHNT L 720

AN FIMII, 6-1. TR MBEIFERBHO L DA LD 20 OREBHBH TH 50 KAR OBEIZ
28 4EAT, HEAKOWEERIL 10~12cm IKHEL, SHEE S 3ATOW -7, T OHEHAKRDFHEMIZ
Table 30 IR L72& BV TH 3B, HRFAEOFHE, (LEERH (BX% 15°) ORKEFRAMOTH
I, 2RDT VA ~KIEBNAERD, CO1KRICRGFERD D, o1 KicEFvs—VEEET
2o ZLTUA ¥ —u—F2MAKICRD DY, RFvFI7uv/E2@ELT, Fri—VERELEEE
BIBED, =BT TRNFHC L BRZAERNEHRA B,

Table 30. KIRFIHk & REBOMHAARDOHETF
Some factors of the experimental tree, which was
used to stumping power test

R = e . R RRREY MRRE
lﬂ)@i alﬁ)n;l%fj: HRITER BoEly B E % [Develop- | i o RE (K
#t T terBasal Tree Area of ment|Develop- |Root
breast diame- height Volume | shaded |depth of |ment area] weight
Tree species high ter| g area by [root of root (Air dry)
crowns system system

em) | (em) | (m) | @® | “OF | DT Gany | &)
7 x ¥
Quercus acutissima 11 18 12 0.07 1.2 1.6 7 15
7 ]
Castanea crenata 11 13 8 0. 04 1.9 1.2 11 9
I XF 7 .
Quercus mongolica 10 15 8 0,05 2,2 1.8 19 12
var. grosseserrata
=k THhHYT
Robinia pseudoacasia t 15 10 0,06 2.8 0.8 20 10
Y IES
Alnus hirsuta var. 10 16 10 0.05 4,4 1.4 7 7
sibirica :
FavkwyTay
Pinus koraiensis 10 12 8 0. 04 2.5 1.2 7 6‘
Hibies ﬁr;m 11 14 8 | 0.05 2.5 1.8 11 6
ﬁ;ﬁ:&%m 11 16 11 | o0.05 0.9 2.2 7 1
7=y .
Larix leptolepis 11 15 9 0,05 1.9 1.3 7 7
2 F '
Cryptomeria japonica 1 16 8 0.04 1.6 L1 14 4
T =Y
Pinus densiflora 11 15 11 0.05 0.9 1.6 7 5
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Fig. 23 3MREHITEY 2 E8HED, RIRIE
MADTEEERLI:bDTH B, CNICLBE
RIEIZXFFD2.7ton T, 7 X FF IR,
INSPARBKFEIL 2~1ton OFIFRICA S, &
RRC S TIRER R HZER X 0 K O EISED
BNB. MEMOER, HE, LHAAEHE
EAERI—EABLTROOT, BENOHRRS
BEOERI, &L TRRIAEDREREICHE T
BLOEELONG.

BEBUBHE DI AT 07 R ICHE U O
BUL L THT DY TH DS, Table 31 D&k
DThHB, LT LOMWARTIERZNOR, RO
ﬁmgwaxﬁ,ixfi{%vﬂy/*ma
2, HEHWRENMEEZRLTN S, ThdOfHE
BB ICBOTER ObPZ RN, &1
2N EBFER I NI, chic L, KERDIE
HEOELVW=.TAVT, Favwvaaght
BOFha/NIWVELRL, Elbhrhrricsn

(ton) I
= [/
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’
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. AN
4% ZwFny7 Robinia pseudoacacia !
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.
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Fig. 24 MRLEREEFRERNOBRR

Relation of basal diameter to resisting
power of stump-pulling.
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The average stumping power of each
tree species at the immediately after
cutting.
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Changing with the time elapsed of the
stumping power of each tree species.
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Table 31. BT RRILAE &RRIERGT DB G%
Relation between root-system form of sampling tree species
and resisting power of stump-pulling :
B BRI R T BRI
fication Character of root-system form Sampling tree-species stumping power
I. %\%gééfﬁmﬁ—ﬁﬁﬁ% T 4 = v Pinus densiflora
| 2l Pinus rii
E::Z long and large pendent é;“‘; < :{ AZb’;ZsS ;’ﬁ%‘l
II. f%g%ﬁ% é{%;ﬁ%ig%&c‘k 2 :\'— Cryptomeria japonica
Marked large oblique root 7; 7 ]j éZZfﬁnZﬁgZﬁ g 2
E\‘% and short pendent root V>1>T, I
orm -
M. AKFROFESELVSD | =€THYT )
Development of level root is Robinia pseundoacasia
marked F a9k 3 Y Pinuskoraiensis
YoV /F Alnus hirsuta
V. BlHEROSERENE D var. sibirica
Many forking root of oblique | 7 X & Quercus acutissima
root I X+ 7 Quercus mongolica
var. grosseserrata
. , =T hHhVT
pseudoacasia
Shallow root type F g v vI 3y Pinus koraiensis
Y=V /F Alnus hirvsuta
T B | = I = O i ) var. sibirica
7 ¥ | Medium root type # 5 <= v Larix leptolepis
Depth A & Cryptomeria japonica m>n>1
T 51 = v Pinus densiflora
)£ X =  Pinus rigida
M. ZROROR = 3 Abies firma
Deep root type 7 X X  Quercus acutissima
2 X F 5 Quercus mongolica
var. grosseserrata
Table 32. RIRSREE & Hb FHFEGERT & O HBEER
Correlation between power of stump resistance and some
factors of the shoot system, the root system.
- LR BAEER
orrelation orrelation
Factors coefficient Factors : coefficient
=TI W2 0. 76k BEIFNDOBDFEE ( 0~ 30cm 0. 81k
Diameter of breast high ' = } 30~ 66 P
— Root amount of | *°~ °7 ¢ 0. 96%
)T E 0. 77%#% h depth 6 ok
Basal diameter ) each dept 0~ 90 cm 0.91
B = - IKFEH EDRDF 0~ 30 cm 0. 65%¥*
Tree hEIght : ER 30~ 60 cm 0, 78%k%
. Root amount of -
G- 0. 65%** horizontal 60~ 90 cm 0, 72%%%
;g’lume - direction 90~120 cm 0. 8%+
. H 0.68% | (LllOROTER '
;;:)Oi w%elgihtm Root amount of upward side 0. B4k
RO E G PN =
: 0. 47%% AlOROFEE
Depth o‘f rooting net work ﬁoot amount of downward 0, 91k
e T side
Development area of rooting 0.13
net work

**, wk+x Table 20 M, See Table 20.
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BHDE0. UL, PHOKSREVETRORETZT7H <Y, V¥4~ 58 BHRRELS RS
WHOD, THOPPICHBMNIEEAELD,

DE, KRB LI LI, WTHOHKAT LOMEERD DM, Table 32 DBV TH B, BT
REWH, RRABEERINML, OFNLEOHERGZMSED SN, WOED FieonTiR, AEHA
DIEELD S, FEHFMORKEBRPOBRBELTNELITHS. T, AAFTREILEFE
WELDBFBOHENRY SN A—BEROSOORETH, MIXHEZEOKNDS O, BRIGEEDL
D dDOPIRIBRENKE {18 - T 3,

RIRRE S OB OIRTEE EOBFRE, h =Y, ThAZY, YIAY/+, =THYTOAH
BIZOWTRR LD, Fig. 24 Thd, Chicks &, SHEEDBETHERSAE {BIILONT,
%ﬁﬁﬁ%%kb,&<Kﬁ%ﬁ®2ﬁﬁdﬁﬁ@ﬁmﬁ&bafméom%ﬁﬁuﬁiﬁ%&m@ﬁb
HOBBRHSAEEEND, BEEDHEL, ,

C ORI 1967 F£ 11 JICATRS b DTH 4, RIFBRIERBLI1970F0 11 B &, [ 6H%8
U 1978 F 11 BT, BFREBRIEDEZ LERT, RIBREORELIERE L. COREIC LS
L, Fig. 58 R ULAEESRIFRTRFa vy T3y, £, )VFL <Y MRRER LD 20~30%/%
TUk, WOBBROIDICET TS, i, BLANK SrBRTHEANRESN. =& T H
YT, 72F¥, IRXF7, h7wvPiE, RIREKRD 50% LITIET Lico BT Lk - -3k 3
B, WELEFELTOE6DTHS,

COESIT, BRI BEBRAL LT UHSTE SO S BAD S, W1 MEEEA B a1,
DR ERBIBODENS {, UL bRERICBOTORIIICEENEHETE L7 X, IXF 5
BIFETLVENZ LS, $EMTRIAT<Y, THATYREBLIDLALESE N ENEZ, 2D
[RIEREE B - TERODWLI T HEBDIEL, ULd, BZEINKO B EOREESE L,

13. LROBMPHIEE L FRE L OR

HEEAIC LA S LCOBE, MEETEOWBET O3, LEOYEES & O HER T
B59 5 C EEMRO L B0 THB. BHOWRBRILBE L 256, ABOBHICL-T, BADET
BRI 5 ICZ OURERRILS C LD TH B, TERTOBEICHT BEHIIE, —BIICKED
KIEBHDIEE, T, 304 FEBDEWVWHDEEREVEINTVE®, 2%, +HEDBERFRIL,
T UTEAICHET 3 10 GHREER) », BERGHERLLTVIEVILS. —F, BULET
B-Th, 2OWAEMECEEDOEANCE -T, BBERICHEENEREET S 00, LTHOZE
SIS DICENT 2o ChEDC EEWEMICLES &, TEEFRNES A ¥ 2 — 2 2ANT, BR
DATHENERETIE - 7,

ATHNOEBREEIZ 11 OFETLELZ D ERMUTH S, RBRXIIIIE 30cm, £ 100cm, EX
25 cm DEMIT, MERTE, EBHIES LML EBEISUETE 3 X5 -T 3o BRI
~40° FTELTEBM, COERTIE 30 ICHEE Lo MRt SEEHIMITICS Y 3 LS OS54 E
BEOBOEIKS, W, TEME, KURO ABOERLEFTRELE Uik, BLICEIGHAPIEDABL
TWEH, FTEEREEALSETREORILS S5 >T 5,

HRIBR SO LB TMmMA v ¥ 2 THIL, ANEORREERRE L LEYRNE : OBEE
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F B 1o, RBRH~OLEOFTAM, - - 6D 3 BMICRS LTI 700 OB, —#
T 2Rk LA TN B AR E A b > CHOBRE L, ABRICHDAS TH RS HEREE OB
Bk Lo POBMIRHEEOIZZPMMEE Lz, 2LT, 50 LD FHECLICATATNETE
C5RE) 2EY, EEOEDALCIEROEROESND, TEERIHE—LEEL3C L. ZRE
RIS 25 mm/hr, 60mm/hr, 120mm/hr @ 3B E L, Mt-LRER—EM TR TO—RRNE
(1ISED) ORIMBAMZ Lico 7535, BltEotits XOWmks 21E, Table 33 IRLAEHD
THbo .

Bt E O AR LTS5 &, FELE FELEME LT BHENC 0.002 mm R OH/MIE
G4 OMEREICKENETD, L L, 0.002mm Pl FORETHE, BHBNCHIE Y OERNH D,
Je b A TR &K LRC TS BEDS (0. 2~0.002 mm) 4475 D HVDICK U, TERIE IR Sl

Table 33. BBl L ® o

Structure and some physical properties on

g%+ B Y KEE | FEE |SUmERIALEE 3 K # | Ltk
Experimental woOR & Volume Compact-{Total [Large [Percola- | Clay
soil Sampling site weight |ness porosity|porosityltion rate | ratio
(%) (%) (%) (%) |(cc/min) | (%)
=L N 45.2 59. 1 77.4 34. 1 27.5 | 7.1
w ESEFL % omoom oE
%t hFM| = % | Hg) 57.9 75.7 72.0 21.9 3.0 7.1
L5 | (R FRARAME R - 1 20 1 1
R&f’ » | H| Miadie slope of ML, 60. 1 8.6 71.3 .5 .0 7.
&= — Sangai at Fuzisato in
T B L Akita prefecture 63.5 58. 3 64.7 24,8 3.0 .
T J%,‘.; i M | (Cut-over land of Sugi| 75.9 69.6 58.7 23.0 1.0 3.6
+§ | gy gy | natural forest) 78.8 | 72.3 | 56.7 | 18.8 0.5 3.6
= 36.8 | 44.9 84.0 35.5 55.5
£9BHL 2 oz .x : ' : : :
9”50 Egm rM B OR &R 45,7 | 55.7 | 80.1 | 29.5 33.0 8.6
SHS lmw (v /<5 516 | 62.9 | 77.6 | 21.8 6.0
@ - Hayasaka high land
e -+ B L | at Tamayama in 42.2 | 49.6 | 83.2 | 31.5 43.0 | 11.5
O I Iwate prefecture :
" Eg f M (Siba grass land) 49,2 57.9 78.8 20. 6 29.0 11.5
w |EH 57.2 67.3 75.4 15,7 0.5 11.5
xeBWL| & F - E 96.5 | 68.4 | 60.0 | 27.4 50.0
1€ J%:‘ﬁ)mEPM L R S 114.8 81.4 52.5 24,1 10.5
o L8 | (LR R SREERR) ) ) ) ’
S ™@ |® H| Middie slope of Mt. 124.5 | 88.3 | 48.0 | 20.5 9.0
5] g Himekami at Tama-
o _Fr,: B I, | yama in Iwate 125.9 76.8 45,2 28,7 47,5 .
© Eg prefecture :
2 i'g M (Natural forest of 137. 4 83.8 41,3 23.5 13.0 3.8
» | 2% H | broad-leaved trees) 161,7 98.6 33.0 19.5 5.5 3.8
i“o’% B L s F .m R 46.6 59.3 79.2 | 32.7 83.5 5.3
b : 7]
kf"é }%g M| & F o B 52,9 | 67.4 76.3 | 25.5 58.0 5.3
SES lmu| THYYRRAEW 60.7 | 77.3 | 72.9 | 22.5 48.0 5.3
g — Foot of Mt. Iwate at
§ 3 B L Tal;isawa in Iwate 53.6 54,1 76.5 27.5 68.5 4,9
e %’é th M| PRkematen natural 77.2 | 78,0 | 64.5 | 215 37.0 | 4.9
wIEH forest) | 84.1 84.9 61.2 20.3 6.5 4.9

) Comment) L : Filling up of light condition. M : Filling up of middle condition. H : Filling up of
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BA (2~0.02mm) HE 15T 5, RREREELETRLOREARICEESERSBD, &<
CFRLICRNESEESE LB COX D BARERDENE, BREORLEEERLTHS b0
LEZ DN, _
COERICK >TEBONBEREBKREL— %, XEB+LETFBAMic, Table 34 & Table 35
IR Lo BRFICONTDS, L DPT MW HIRICRL LicD 2 Fig. 26 & 27 TH B, CNHIC
EBE, SEREBEGIERMONTOE XS IC, ML REMFEREIAS S RBICHENLT
VE, %, RCAEOHEIROORBEOODOLY, L LEASALLNG, BELETFTELIIC, &
M, RCAE, BIEEEL3ILEL, SRAEOFUITETIE > Thizo CORF Y Table 36 ICRY
EBDTH T, RELTEIBWRELOMIC, FRLITRATAE LRHREOMIC, BRMERMNRE
B 5NBo
+ oy om

the erosion of each mother rock soils.

N N T &L O R
il = ﬁt'ﬁ Déijsﬁif jrs.%fﬁﬁ Composition of Mmoo+ o wW #®
Organic [Erodi- sion | hard- gravels and Particle separation of fine soils
matter bility ratio Hess fine soils (%)
9 e P 53 moE 2~ 0.2~ [0.02~  [0.002mm
2 (sec) %) | (mm) Gravels |[Fine soils| 0.2mm | 0.02mm] 0.002mm PIF
6.5 130 12.6 0.4 9.7 90. 3 10. 5 30.2 52.6 6.7
6.5 130 12.6 13.6 6.8 93.2 10.5 30. 2 52.6 6.7
6.5 130 12.6 14.9 4.5 93.5 10.5 30.2 52.6 6.7
0.6 | 679 | 50.5 0.4 | 32.1 67.9 38.9 53.6 3.9 3.6
0.6 679 50. 5 12.9 30. 4 69. 6 38.9 53.6 3.9 3.6
0.6 679 50. 5 17.8 32.9 67.1 38.9 53.6 3.9 3.6
. 462 8.5 1.0 2.9 97.1 9.1 52.2 30.7 8.0
5.9 462 8.5 9.9 2.2 97.8 9.1 52.2 30.7
462 8.5 19.3 2.2 97.8 9.1 52.2 30.7 8.0
4.5 832 2.9 0.7 4,4 95.6 17. 3 50.7 21.7 10. 3
4.5 832 2.9 9.5 4.4 95.6 17.3 50.7 21.7 10. 3
4.5 832 2.9 14.8 4.7 95.3 17.3 50.7 21.7 10.3
8.1 136 43.0 1.0 3.0 97.0 39. 4 46.5 8.0 6.1
8.1 136 43.0 13.3 3.5 96.5 39. 4 46.5 8.0 6.1
8.1 136 43.0 19. 4 4.5 95.5 39. 4 46.5 8.0 6.1
0.3 245 60. 5 1.1 15.2 84.8 42,2 45,2 9.0 3.6
0.3 245 60. 5 6.0 14,2 85.8 42,2 45.2 9.0 3.6
0.3 245 60.5 | 14.5 14,3 85.7 42,2 45,2 9.0 3.6
10.1 163 24,2 0.3 0.5 99.5 16.4 | 31.4 47.2
10.1 163 24,2 6.3 0.5 99.5 16, 4 31.4 47,2
10,1 163 24,2 8.5 0.5 99.5 16,4 31.4 47.2 5.0
1.3 166 8.9 0.3 0.4 99.6 15.5 49.9 29.9 4,7
1,3 166 8.9 6.5 0.4 99.6 15.5 49.9 29.9 7
1.3 166 8.9 14.5 0.4 99.6 15.5 49,9 29.9 4,7

heavy condition.
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Table 34. RHEIOLBOREEROEE (BB

Results of erosion experiment on each mother rock soil (surface soil)

[ 4 1 s sy : Xl &
X 5 e B K & Tuff ‘)kﬁigizj— Clay slate| b2 Granite Volcanic ash
Classification |(mmhr) g 1, e M|% H |8 L |t M|®H|® L |dM|®H | #L|hM|%H
B & = 25 0.70| 1.23] 1.00] 0.07] 0.13 0.33 0.50, 0.73 1.43 0.08 0.23 0.35
Erosion ratio 60 2.35 3.77] 3.83 0.40 1.07] 2.13 1.33] 2.02 10.80 0.18 2.00/ 2.83
(ton/ha/hr) 120 9,53 11.60] 11.00] 0.93 3.22| 7.47| 10.12| 18.47| 75.73| 2.52 6.23] 3.80
BREBL— b 25 4,11 3.0 0.8[251|24.6| 7.8|24.2]25.6|21.6]|253]|252]251
Final infiltra-
tion rate 60 |[14.1| 5.7 ] 2.4|26.0[31,2]15.2|55.0|52.6|27.7]|57.1]|553]|49.0
(mm/hr) 120 | 32.6 | 15,1 13.8|57.4|57.5|30.4|85.9|87.2]|81.8|100.0]95.0}81.4

7)) Comment)
L : Filling up of light condition. M : Filling up of middle condition. H : Filling up of heavy condition.

Table 35. RO LEOBATBROKE (FEL)

Results of erosion experiment on each mother rock soil (subsoil)

x 5 | B D¢ B Tuff | Rl Clay slate| 7Efi% Granite X &

Volcanic ash

Classification mm/hr) B L | P M| B H|BEL|dM|ZBH|BEL|dM|ZH|BEL|bhMEO
e & % 25 | 0.62 1.27] 2.05 0.12 0.27] 1.43 o0.08 0.83 1.32 0.35 0.63 o0.27
5

Erosion ratio| 60 | 3.97] 3.40 5.63 2.13| 2.85\ 10,77 3.23 1.45 4.60| 0.58] 1.00 3.03
(ton/ha/hr) 120 | 5.71] 7.03 6.90| 7.13 6.40| 36.98| 7.80| 12.93 33.00| 2.18 3.00| 21.03

BfkmBL—b| 25 | 0.3] 0.0| 1.5(19.8(21.9| 5.7|22.9(16.5|13.1|24.9|23.923.4
gg;ﬂr;t’fltm' 60 | 0.0| 0.0] 3.7 24.3(21.4| 1.2/ 11.6|20.3|12.7|51.0]43.931.3
(mm/hr) 120 | 9.3| 4.1| 8.7 |51.5|48.8|16.0|21.5|27.8]|15.6|81.1|70.8]48.6

#) Comment)
L : Filling up of light condition. M : Filling up of middle condition. H : Filling up of heavy condition.

Table 36. REMEHREFERO DR

Analysis of variance on the erosion experiments of
each mother rock soil

% B 1 Surface soil T B + Subsoil F
= A " Z| BHE | RE wm = | BHE A
Factors J7F0 [Degree | 58 | p | SE5H Degree Vars 7 % s ok
Sum of | of Unbi- 0 ! Sum of | of 0 0.5 0.01 | 0.001

squares [freedom| ased squaresifreedom 1ance

woA ‘
Mother rock 805. 97| 3 [268.663. 0606 115.58 3 38.53] 2.3408| 3.49| 5.95/ 10.80

Degree of filling up 384. 03 2 192,022, 1875 449. 37 2 |224,69] 13.6507| 3.88 6.93| 12,97

5§ * ke
Rainfall intensity 1129. 54 2 564.77|6. 4339 902.77 2 451, 39| 27,4235 3.88| 6.93 12.97

ZZHAE ] Interaction
A X B 782,72 6 130. 45|1, 4861| 152,35 6 25.39| 1.5425) 3.00] 4.82 8.38
AXC 1138. 62| 6 189.77|2,.1619] 200. 83| 6 33.47] 2.0334] 3.00, 4.82 8.38
B X C 423. 33 4 105. 831, 2056| 455, 54 4 113.89] 6,9192] 3.26/ 5.41| 9.63
Fas #% Error 1053. 36 12 87.78 197. 49 12 16. 46
£+ Total 5717.57) 35

*, *%+ Table 20 24, See Table 20.
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Table 37. ZAER (B mﬁﬁlmnmﬂw)&iﬁﬁﬁﬁ®ﬁﬁ%@
Correlation between erosion ratio (rainfall intensity: 100 mm/hr)and
some physical properties of soils

» , Iva P34

x| |EowCE|E o | 2aes | mame | D K | DR gy 00 B K

Classification | * Volume | Compact-| Total Large lation | hard- Silt and sion
weight | ness porosity | porosity rate ness clay ratio

ok * ke
irfﬁe :Stoﬂ(A) 12{ 0.7593 0.6407 | —0.7723| —0. 4405 | —0. 4189| 0.5315 | —0.5291 | 0. 5622

T B £ @® _ - — 6l —
Subsoil 12| 0.3698 | —0.5208 | —0.2802| —0. 6046 | —0.5209| 0.5711 | 0,0599 | 0.0043
Hokok

* ok * * *
A+B 241 0.5199 0.5535 | —0.4672| —0. 4489 | —0.4274| 0.5328 | —0.3039 | 0.2199

*5 %KUETHFE Significant at the 0.05 level.  **1 JK#ETHE Significant at the 0.01 level.

14. ﬁﬁ?ﬁ?ﬁ & U‘!fn Eliii]

14-1. MDD EBHEFE

O, ILHOBRFICH T 2 (RN ELED O OBEBNER & LT, MEIOFKOREDHIKE XU
BEMILICET 258E, EENCHOLICTECLETH b, CHICEET 2R LOHER, Fii
FoRBAMOLMYE (BF - BHEHET) 2RI, 1953 £ 5 1972 FTD 20 FERlICH 7z DER L
720

mﬁm@,ﬁ%ﬁ%@%£m¢5&5&&1@%&@%&@@@%,%% BH LT 27D, HHMlic
B BEHHATORENED, TFVIREEZDL - THIRRBREHRVIE Lo B/KIERICK 3 FHBg
»ﬁﬁ%ﬁi%mﬁﬁmgd<m &?%ﬁbi AFRIZE 2 ORKNWEELRIEL, —BNEENEZR
WHIE S ET BRI E VA X D,

HRORMMAAR L LT, HBicsd 2HRKT - BBk KCEEOBLEAL 2N 5 ONEkDRK
H2R LD, SHMATHEE UL HEBIORBEOLE, F—I g F OMEIEEEOE, ks
FOHBMBIOBRBREOILE, RBHELMPBRES LCLBEOYEIE & OBEE, METOLELBERL, LD
i, RERAIIEICRIZTHIBYOHE, BEIERIC K 2 LDREDROLE, S5Oyt -
ZAEIOBFRLE, 12ZHEIKST 5N 5,

14-2. WEERERNER

(1) HRRTE, KENORBEEGMIILOCBTRETORCIDBEL L, F, BRBEOMAIC S
HRVEFE L — MR ERNC ERT 50 CORRIT, KENSTE . DRBEAR WS OEAE &
RHTERE->THRETE 5o MMBEICK > TENT 2HHOBRE LY — F 2 RBHRE, 2HEICHERAL
&2 ORENH SNBZHAORBE—ELLRBLV— M ERBEEL, KL THEBEERE - 7o

FERIREE S —E D8y, MRIDRGRIC & b 725 BB I MBI A M &, —EICIE 5 { D 25—y
Thbo UL, MEHPBINCHERE LD, RENELIHMRLILBAICE, -k B0RB%ELES
CEBbipote TOWETE, WTBHBOREENBEE (9), BREREMROSEN (@), —ck
mﬁﬁfmm%aLV~F(m,ﬁﬁﬁﬁv—b(ﬂ)m&%mE%®%Mﬁ&b Q#T§f;%%i
Lo

(2) #WERRTEZ WEE, #BEEcEmmmesELT Musgrave Boitk P ER B,
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FHERBOBE AR ERER, KE Rocky Mountain F DK FEHE, MRIIT OHKREIHE S
BRI EERO, EEREE U TRALRRS XCERERICE 3 MER TR EE RO, i b Ol
EHEICIBARBERBH D, T, QEBCOELOERSE ST Ehbh -1, BAKRORRICE S
PEMEE, BOKKORE « BMOZN LD b, HWTBEASSITDE 15 - 7208, HgyoH L it+ton
ST TR, BRREEKRMBCLZRERREBL— b (fo) 12IZET—K LU,

(3) R « (RERERML - FAEHD - IO 4 IR IC L D, BF - EHEE T O 75 KT, AR
HREFICLIOEBER L HER, HESIORBRICH S hEESED LN, THbb, BElE ()
DEIE, il : 258, (RERERHM : 150, BEA:Hh @ 128, b :79 (BAL : mm/hr) TH -70, HHIOHTIE
E?ﬁmﬁﬁﬁi@%ﬁ@%ﬁk%(,&(Ki%%ﬁi%ﬁ%ﬁﬁﬁakobbb,%&@béhkﬁ
HEBNCHITIIO 5 BRIEICT X1 - 700

(4) ﬁ&%®ﬁﬁ%%§%%é#m#%kbw,Ai%ﬁﬁ@ﬁ?&%ﬁm;b,%@@%%%ﬁﬂ
stce THICK B &, BBERER, VvVAMSEER (2535 - v v IX¥s 3) K> TH< YR A
7= YIRS Y NDRMDIAT S - 7o H—ILHEET I, REICHER L 11 BB omAbE a5,
AR OREEETIC L D RBREENE L LA, BEMCETOEZRBSED O, THbb, =+
Tﬁy7,7x¥,7Uﬁk%m¢w~fm,h?vv,%i,?ﬁvvﬁmémfw—fmﬁéomb
Td, H 77 VIIEKECEERSERAPOFKEDIHIC, HHEXD SENELR U,

(5) HWHAORBRICERESZ ZFEREERTZ0iC, (3) HOBMXOREEHAS &iT, #
Wk KOBEH (0~5cm & 20~25cm) OEBHRT & OMBRGRER o COREE, Bk, I
EEE, TREE, KEMgnisl Lo, ARTHEENED SN, ik, INSOHRETFOWHEHE
BB, BRBEEHEET 5 O CERRIT RS0, 20EFARE>EDEELD,

fo=8.11X1 4+ 0.75 Xz + 28.32 X5 — 32. 32
CCT, foi BEle (=&#&V— b mm/hr), X;:0~5cm & 20~25cm OIEBILBEOFY (%),
Xzt | EOBKEDF (co/min), Xp: &MY (KRE keg/m®,

(6) HWABIOLERIE EREEOEFREWHLIPICT SDIC, BIZRBOEE CIAMREDORR
BYEHERAT, EARMNERETICLDEBELARE Lz, 2hicks &, BEPFHBOMELE, k-
OB TIC R TRBENAR S o 7288, RIBOOEMOKEHEIME LB LRI NS D7 Th
BRI A S &, BEED Bo XU Bb REVEERERLLDIEL, %D Ba, Bs, Bl
BRE LN ot T, TRAEMARICA S &, RBERIFEMA (L] OBBBIT, Mk [T i
HWRUTELIREL, BRZ3EOMEENLET EDBDr-T,

(7) MEFRTEHMETHRS (REKL) &OBRBEEENT 20, Rocky Mountain Hi2%qT D
Foy b7 V-2 AREL, BIBIOHMBLRE L, BXZ 100 mm/hr OREFRHRET, BERIEMN1
BRDRMKEE LT, MM TRERNOS X% 30% B HE,» 5, BLEZ 0% B ABOET»S, BLZ
5%37EE 30cm @ B HOE T oMM Lico LU, HBEE-TORRMETE, WRKTHE L
% 50% \CET LD L, HMETORMIZ15em ONEL LT P 1B BOONICDATH -7, HE
THBRIERRECHK & SIS, ZOREZHMERTICHETHLMIGRETH - 7o

(8) LMRHEICHE Y B LREAERAET 2HAI, T, [Hl, TRTK] [#4] GEokkick
sieo ] KEBFHERZOHSOBHEARTY, COWMECHDICTEERMEZL Lo ZOH
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BRIFECHENSE, 1/10mm B TORNSTETS 5. MBHRBORKRE, 3 AOKNEORKE
7R TR, BHEREOLEMEIZ0.00441CEEE 5T

(9) FiRL7 (4) OATHRROBETRERT, Hill tW5» SRR DS TH -7
hOBRER O UEIENBR T, AETE23E0RIGELEMP -Te COERD XS ICHERISEL
REETY, »IBRENEOHMEBEREEMCL-T, FELEEBBLNTVAHED, 100 mm/hr %R
MBERMERE LTS, MREASRELITNT EEHRE LK,
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BENET AVt — 2 —EOTENERET N - oo WRBRTH~Y, 777V, 3+ 7D3WT,
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ISERBILD - S, BEBINCIERTERNED SNz, BRMES 100mm/hr & UT, 1ERHIC
0.1ton/ha DI FOFWARBI SRV HITIE, 0.2~0.4kg/m? (KEE) BEOEEWBENSNENLC
EBD o T

A1) HWENORRARENEIET 5720, WIRERAEZBMTRE Urc, 28FE D82 6 1, K
TR 5 ORKE (10~12cm) DRBAEOHRTR, IXF IBFEKRT2.7ton T, 7 XFHTNIC
SX 2.4ton T, THOLIABARERL, 2~1ton OHPFRICEEN. T, KRB SEBIV64ED
i€, ABICRIELERTIE, =T7hv7T, 7X¥, IXF7, 7=y RSNERREKIC, RIS
12 50% DIFICIET Lico BT LIds - fo/RR D 3T, RBA» OMIF LIRRE 6 FRICBVTHAR
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1o T OEBRERTE, FKE - GRE - KA, KLKOFRBLETELED, ZREICEMEIH
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i, WINORBHBICRTAE LD, FLRIDEREABMICEAT 2 Ebbh T,

14-3. # =3 '
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—77, BRNOBRAFIEBIECONTA S L, ZHRERICH LTRERBRE DD THEHLREAREL LT
WB TR UIco KEZY I, BEMWYHE S MBLWET B C EBRRTH LS, %
OESRZNIEERELLES, 1.5cm (R 0.4kg/m®) BETREITHULITH 5, BEBEAOLT
BREREHLICEILTE, MROBRREERSDEEZ SN 5D, RATHMED KIS ORI 1D
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Studies on Function of Water and Soil Conservation
based on Forest Land (I)
—Influence of difference in forest condition upon

water run-off, infiltration and soil erosion—

Hiroshi Murai® and Yisaku Iwasaki®

Summary

’The studies were undertaken to find out quantitatively the water regulation and erosion
control by forest vegetation as fundamental data for conservation of forest land which cor-
respond to the development on mountainous zone. During 1953~1972, the field studies were
made in the mountainous zone on the‘Pa'ciﬁc side of Tohoku district in Japan. In order to
comprehend higher precise effects on run-off and soil loss with difference and variation of
land cover condition in a watershed, the authors practiced the field investigation in several
places and the comparative experiment with some model condition.

The contents of these works are divided roughly into seven categories: the elucidation

of phenomena on surface run-off, infiltration and soil erosion in a forest land, the establish-
ment of measurement method on the above phenomena, comparisons on the infiltration ca-
pacities which were measured at many locations of each land-cover type, analysis of relation
between infiltration capacity and some environmental factors, determination of subsurface

flow from some soil layers, and quantitative explication of erosion control function by litter
and root system of the forest lands.

The outlines of the method and the results are briefly summarized as follows :

(1) We confirmed that surface run-off occurred under lower rainfall intensity less than
infiltration capacity of the land, and the rate varied with the rainfall intensity. These facts
could be explained by the presumption that a ground surface was composed of various parts,
having different infiltration capacities. When the rainfall intensity rose over a certain degree
of value, the surface run-off occurred from the whole area of plot, and infiltration rate ap-
proached to the fixed value gradually.

As to the extent which did not reach the infiltration capacity, the relation between rain-
fall intensity and infiltration rate was expressed with the regression equation of the first
degree. The direction coefficient(k) of the straight line was found to be the index of infil-
tration intensity, and the cross point (@,) of this straight line of f (infiltration rate)=:
(rainfall intensity) showed the starting point of surface run-off.

(2) For the purpose of measurement on the surface run-off Vor the infiltration, we used
various kinds of instruments., The portable infiltrometers used were Muscrave’s tube one of
water flooding type, the mountain one which was Hirata’s improved sloping one of water
pouring type, the Rocky Mountain one and the Rinshi-Tohoku one of water distributing type.
The fixed run-off plots were the artificial rainfall system and the natural rainfall one.

A certain extent of difference was observed among these measurement values of surface
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run-off or infiltration. For instance, the run-off starting point of the mountain infiltrometer
which pours water from the upper end of the frame was higher than that of the Rocky
Mountain infiltrometer which sprinkles over the whole area. However, the measurement
value (final infiltration rate) of the mountain infiltrometer agreed with that of the‘ Muscrave’s
tube one of water flooding type under fully wetted condition.

(3) According to the results of measurement at 75 areas by the mountain infiltrometer,
there was found a clear difference in the infiltration capacities among some land-cover types.
The final infiltration rates and those relative values for that of the forest land were as fol-
lows : forest land 258 mm/hr (100%), cut-over land 150 mm/hr (58%), grass land 128 mm/hr
(50%), bare land 79 mm/hr (31%).

Still more, when the cover type was subdivided, it was found that infiltration capacity
of the broad-leaved tree stand was higher than that of the needle-leaved tree one. The foot
path and the cut-over land with heavy disturbance showed the lowest infiltration capacity.

(4) According to the results of the experiment. on the run-off plot with the artificial rain-
fall apparatus, each plot could be arranged in the following order of high infiltration capa-
city : Sasa (Bamboo grass) covered land > forest land of broad-leaved trees > cut-over land
(Akamatsu natural forest) > forest land of needle-leaved tree (Karamatsﬁ planting forest) >
bare land (non-treatment) > bare land (cultivated treatment).

From the results of infiltration measurement by the mountain infiltrometer at the plant-
ing forest land of eleven tree species, the broad-leaved trees such as Niseakashia (Robinia
psendoacacia), Kunugi (Querucus acutissima) and Kuri (Castanea crenata) have higher values
than the other trees. In the measurement of exposed condition on the ground surface, the
infiltration capacity decreased 20~30 % compared with the natural condition in general. ‘ On
the contrary, at the forest land of Karamatsu (Larix leptolepis) and Momi (Abies firma), it
increased a little by containing the mycelium net in the litter there.

(6) As to the relation between the infiltration capacity and the soil physical properties,
we recognized that the properties of surface soil at 0~5cm depth was closely related with
the infiltration capacity compared with ones of the subsoil at 20~25cm depth. Especially,
high correlations for the infiltration capacity was recognized among the non-capillary poro-
sity and the compactness in the surface soil. In order to estimate the infiltration capacity
from edaphic factors which showed high correlations, we tried the analysis for the selection
of the best regression equation. As the result of calculation, which used the Kawasata’s pro-
gram by means of a computor, we obtained the following equation: f,=8.11X;+ 0.75 X, +
28.32 X;3—32.32 where, f, is final infiltration rate (mm/hr), Xj is average non-capillary poro-
sity (%), X» is average percolation rate (cc/min) and Xg is weight of litter (air-dry kg/m?).

(6) The infiltration measurements by the mountain infiltrometer was done on some
Buna (Fagus crenata), Akamatsu (Pinus densiflora) and Karamatsu (Larix leptolepis) stands
having different topography factors and soil types. As measurement results, the infiltration
capacity of the colluvial soils of the lower or the middle parts on a slope was greater than
that of the residual soils of the upper. parts. Furthermore, the infiltration capacity of the
fluvial soils of the lowland parallel with stream was fairly low. The measured values were
arranged by each soil type, and we recognized that infiltration capacities of Bo (Bb) and
Bo(d) (BIn(d)) types were greater than those of Ba(Bla) and Br(Bls) types. Only the Aka-
matsu forest lands were arranged into three site classes, and the significant difference to the
infiltration capacity among each one was recognized. Namely, the average value of infiltra-
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tion capacity on the stand of the first site class which showed good growth condition at-
tained to nearly three times that of the third site class which showed poor growth.

(7) The measurement of subsurface flow was performed by the improved Rocky Moun-
tain infiltrometer at the Sugi (Cryptomeria japomica) forest land and the bare land of foot
path. From the observation result at the forest, we recognized that about 30 per cent for’
the amount of experimental rainfall run-off from ground surface, about 10 per cent for one
run-off from 15cm in depth which is immediately under a-layer, and about 5 per cent for
one run-off from 30cm in depth immediately under B layer. At the bare land, the run-off
from the ground surface occurred about 50 per cent for the amount of experimental rainfall
and only 1 per cent of that occurred from 15cm in depth. The intensity of experimental
rainfall was about 100 mm/hr and the rate of subsurface flow was the final value of rainfall
duration of one hour.

(8) For the purpose of erosion measurement on sloping land, we used the methods of
catchment box, fixed stick and run-off plot. The soil erosion-gauge using the fixed stick
method was developed as an inexpensive tool for measuring moderate losses and accumula-
tions of soil erosion. Readings from the bar height to ground are made to the nearest 0.1
mm at 10 points and averaged for each sampling location. Accuracy tests between three
operators showed a standard error of mean 0.004 mm.

(9) In the above-mentioned experiment of run-off plot with the artificial rainfall ap-
paratus, obvious erosion occurred from the bare land plots and soil losses reached to a depth
of 35~42mm in three years. However, at the other plots which were covered with floor
vegetation and litter, water erosion and soil losses could not be observed. By the results of
this experiment, we confirmed that erosion did not occur on land having a well protective
cover even under heavy rainfall overed 100 mm/hr. '

(10) The erosion experiments by the method of small lysimeter with the artificial rain-
fall apparatus were practiced to determine a prevention function for erosion based on litter
cover of each tree-species. Experimental tree-species were Akamatsu (Pinus densiflora),
Karamatsu (Larix leptolepis) and Konara (Quercus servata). The weights of litter cover were
in five degrees as 1.6, 0.8, 0.4, 0.2 and 0.1 (air-dry kg/m?). Results of the experiment show
that there was no significant difference between the litter kinds and soil losses. However,
there was a highly significant difference between the weight of litter and soil losses. It was
found that 0.2~0.4 kgfm of litter cover need due to did not occurred soil losses of over 0.1
ton/ha (air-dry) under one hour rainfall of 100 mm/hr.

(11) In order to estimate the powere of soil conservation by root system of each tree-
species, the stump resistance after the cutting was measured at the experimental planting
forest. The experimental trees were six species of needle-leaved and five species of broad-
leaved ones at twenty-eight years old. The measurement of the resistance power of Mizu-
nara (Quercus crispula) showed maximum value as 2.7 ton, and Kunugi (Quercus acutissima)
was second to that value. The measurement values of other tree species were from degrees
of 2~1 ton. At three years and at six years after the cutting, the same measurement was
performed at the above-mentioned stands. The power of stump resistance except for three
broad-leaved trees with the sprouting regeneration and Karamatsu (Larix reptolepis) dropped
to aproximately one half of the value after three years of the cutting. Three broad-leaved
trees which did not drop the power had lived by the reproductive power from the stump

even six years after the cutting. Kunugi and Mizunara which have good root form and big
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-power of stump resistance are desirable trees to contro! erosion.

(12) . Indoor erosion experiments utilizing the small lysimeter with the artificial rainfall
apparatus were conducted to determine influence in the mother rocks and physical properties
of soil on soil erosion. Results of the experiment show that there was no significant differ-
‘ence in the erodibility of the surface soil and subsoil between four mother rocks as green
tuff, granite, clay slate and volcanic ash. However, there was a significant difference in the
-erodibility of ones between degrees of filling up treatment. It -was obvious that the heavy
‘condition of filling up leads to more soil losses than the middle or the light ones on each ex-
perimental soil, Further, the greater the rainfall intensity, soil losses suddenly increased in

all cases of experimental treatment.



