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HERBT, HFLWHOUHBEET Y MV, 1955 - 1956 MitEiTbicoT, HE - BIER T 80 511
Hrxtgus, EMAEOBEREYIH LT 2 fcdicillE LR Tth 2,

BB b O HIERR T OB GUL, i E coll@iis b, EhdTHMtTh H, oM 4l bl
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DNT—BDODZARBETT BRI LD TH S,

Z OWFFROEARIN HIVNE, FFROWMHIC K g T 8%, AOBEDINALIHLMILL ) Lk
bOTHOT, LOMENLRMOMHELHERE TS ETEABL LTS, WE ¥ THIEL BB
LTh, CODTHCIERPIRMEE LT, IHLERFEETLL, k2SR BENRD LR
CLTh, R HHE L0 B B & Titiig  ORMLOFHEIES R TS, LaL, Ko
HIKEEBE ¥ L Co—fRINeBfL L &2:L, DX 5 akicpisr U, £k 5 RO FERS, £ o
EOKBHNEE SO TOB L5 2 e uBL 8ie, FRERENCHERT AHELZ LA LRALN
Twig. LkaioT, 4 DFMOBRELESICT BITid, BEOHEL LOEXHHER L LTER
KEXPD LEL TS,

I, LDHZPTRMECIDLHN, B 1BLUEONELBRET DD TH L. ZOHEH, 0K
FDOWFEC N I 0T ) & BB IRIUIETH 5o

DWW H T, BIEEE SHREA AR T B A ST R [ - USRS —RLR
A CEEY RGNS ESE - AHEHEEE - FHTESSE - SRTERERRGILER
£ - MESHREHRIGILUERE - AT S O BHREEREER - RS Lo RE e, ¥
7o, ISR SR P R e B S BFYESEER R « JLRIMEE I 0RO B OB A X T 230 Th %,

2. HIROBMER®

= OWFEORKRNI HENE, FhRO = &  HhoTHEC s i T8y, BEOHILMLIKTS
ZETHhoT, Bk - Mg - HEOHRTT, 55 I BTNRT L I2ERED 2 A TF%EA L1z HorToN,

D FESBHEKTIRER (2> 3 (& FESBITRER
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R. B2 OBBEHICE LW Twbe BEEOINGENY, SERNGL2 LHNTEL 0 BEsER I 5 fodi, &
QMR LT LHBBEE & iV foo & OIIEHE D TIE, 3T 1 HTHEL IR DO THIET B 2,
7wy FOTTEL 30 cmx 30 cm CRAKIIIRLIARR TH Do

23T RNT & D BF T AR H L FERI D LB D ThH B,

(1) coBFHT—HROFHREEERET ZLHICIAEF 7V IThESLVD

ARy 7Y v 7 TIEL D L0 5 Wb HEERDORE X OMEIFFICERRZ 2 THoT, B
EATFEOWFF S NPT E L 2 L 5 T BORIEMA LI IV v 5 & 2T, ZHERBUERED
ELFI BRI L, 20D, MHi: LTomRBch 5 =+ 5— 7 SEEED KB (Site
No. D. 5) %, FEELLOLHEEMIC SIsh ol : UCR U 58BN h 2 7 2 < vk
DHALHH D 2 HIK 2 G L 7o, FHIK IR\, % 12 fiPofEEiEc Lo Ty 7y v o
L, 7%y bOBELMFIZTED T TRV IV, e, BUKROOB R BHEMEL, e 1%
LERBEEIED LS Lics T h oo TiE, BRI 2llB&l%2% 7w Y rEIICEER S 200
I3 L, ¥HREOBIREMAER 30° & L.

TO X3RS 128 O HIE M A ARF TSI L, RO ESYPEOHRLTIR LD THS.

(2) HHREOHBHNBERICEORECEES-X5N

DT EERDWTE, HF 1KV THEAMC S, S HICURECT 5 b il 723 0Th
%o Tlodob, RE Vbl - CERB - FLLERD - [PPRRHE - S30E s & OHIBERRE ORI X 5 BIERED
FHRIIR IR T d % 0 7D & URBRHE &2 T & RIRE - BRAHDE < Fee O, ACBRBRHEC LR - £t
PRI OREEIC Lo TR D DT, Z ORI EE LB L 7 = D, HBORMRE LTo
HFTRGEIC X2 THHIL , c o CHEHIR JIDIF—Mh0RiE %, 08Ik X o TR L D TH b

C ot L ASiITE, BRI s T, B 3 (Site No. AL 1, A2, A. 8) - (REREH
1 (Site No. A. 4) - ®isk#h 1 (Site No. A. 5) - jjll#ilitlh 1 (Site No. A. 6), #E=iEHEICH
W, Fi#E 3 (Site No. B. 1, B. 2, B. 4) - {&fEEHl 2 (Site No. B. 3, B. 5), fERVEHIBICH
T, M 5 (Site No. C. 1, C. 2, C. 3, C.4, C.5) - ffE#h 4 (Site No. C. 6, C. 7, C. 8,
C. 9) - JiBHE 1 (Site No. C. 10) - 5% 1 (Site No. C. 11), KILJKHHICIS\T, Fhéb 1 (Site
No. D. 1) - {&J%B#l 1 (Site No. D. 2) - B4EHr 1 (Site No. D. 3) « 355 1 (Site No. D. 4) ®
HET AR 27 HIKIC R\ CENG L oo FETEERRRRENS 400 nom/hr CBRHE « (CIRERMHY - BELEHI7R &) &
200 mmfhr (338 - PiEEe &) & L, HUTHEAMEL 30° & L7,

(3) BRRECET(IBRERICLEDLICHELEHI-Z5D

HiFEs X ORI AT L b, RIERE - ORBINOBBIEET L 510 s &, WRHTE
LEEE VIRIE—EDBIE Y — S LD BB, TILTOMMMEST &R T v v, FERRED
BN L bBEL ~ 1 AT 00T L THhHDH, BFEIIC S [HERMENBEIEY B S L5
I D TR OBISNEL, U THIRI T ET S ) v 5 KB X Fe i E T Tk
b THBN, Z OMHRE—EEREOMREEIEC T 5 bt El L e D Thh. HERELTUL A
—7w Y FAREWT, RS 0~800 mmihr OWFPIC I\ TE(LE ¥, FREFROMBERTKET
HBBY -~ rRb LD, WHEOMRERT Ui, MRMEIIK 2 v 2% ET T2 0T, At
BHZLNTETH S,
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s ORI ¥ Uktiiig, KILKHE okt (Site No. D. 1) (4B (Site No. D. 2) - B5kH)
(Site No. D. 3) - #5f (Site No. D. 4) @ 4 HIKICk\ T L %o

7k, ZOUMBETL LD LNICBEREOM L, MRS THENIEEY RS 2 Tuhb vy 7 —K
ERRIC X IR TEXFEROBE L I L. Z Oe, COHIEKRM TEROE 7 v v AT, KB
FECHIEL, FRCHRMRE—ZEEOBGRTER ML L D0TH S

1) EHAECT(LHBRBRICEDL S ICHBEESI-ZDH

(D~(3) FTOPFFETIE, KiForFEOERFEET eb b 30° RIHEC LTI L 2D TH%, L
L, BEELWET 2546, HEOoEFET—EERCANSREL O eE 2, EAEE-BEEOMN
REWLIICLE ) L LTEBLELDTH D, ZOBEHNIHELORESIL0.3mi w3/ E 0T
HH, TOMEFREHENZEEE LTS E D EEITRG, 85 L E0BARIET 0 b WTHD
T, HrRE LTE, B4 SEPEER & 3G bR Tl 2ok, T CIMiBERIE SR —T, K-
Z OHNTHIPTF2NE & A & BT, TR ERE O R LT BINFTIAESC S LH LT, B4R
BRFROD =+ 5—F 7 SESEOINBERHML (Site No. D.5) 1 i DR T L AT Eadote, BaHET 15
Db 57 REWT 45° T 7 B, FAECOF 6L Ty Y TV v/ L. Thi BRREEOHE &
FEEFEE BEL R Lic e neox filEL
oo THEFTRRFISDOT, MRT5ELNLE
RERE BRI Tihobb, SRR 288 -
FEHL (o N ) » 27— 2 T IRBEEHK
Hie 7 H= Y ROEEEHE « HF< YR D5

Hromthe watcr-1ani
. K970

P, BT & B R0 AR A T Lo X 5 4% pitey e :
- 5 . _ MR S L
AHITIRL, EREICHBEY, Fig. 1 1@t L5 &
TESEEEEL, 5° D 50° ¥T, 5° BEWCI0E ]DD
FEICOWWT, DK LA 6 M o2aERE Al L. e .
- o Fig. 1 B & BatEo Ml
BTN T FEREC ST, MEehico + 5 SRR
THERLADERTFILTCELRETR—C 5 X 5 1| The experimental apparatus in
y laboratory to measure relation
L, BEFREST 400 mom/hr % IEHEL Uic, between slope gradient and in-
SO TS BEBE L L, — AR DB L — filtration capacity.
FEILTW %o HIERET &ML CBERERE 2 5 & &iid, HEREE T 2ot b, HisiE

Db B EHCIeO>TH LD 6, ERRHZFSRE Lol & E ORE LIBELY ~ M E
BCIe 0T B, ZOEKEBEELY — M3, FllEER S, e ERSHD oo 15 5o s
HOTHE Lot b DT B - ‘
L2LC, EEOEH t° XD t7 FTOFHBFE [ 1L, ZoWI0MINESL AP, HXETE%L
AQ X LT, KR L o> THE L,
f=(AP—-aQ)/(t”"—t")

3. RAIEMEROBRBERL S US4 - REEIRRE

IS ORISEMAFTRAIINC R T 4 i T b v a 03, HERMGD- bR T 2D E, WHE -
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Table 1. W o= @ T
The measurement area the
Rr Hi b Site condition
firiet W= B r
- B ; TN
?\;(t)e Locality Eleva- {éﬁl A Bjj jr“f Geological Country
: tion ope \bearing structure rock
3 (m) &) SEPURC e (R D | PR - B
Al E’%%ﬂ: AT RFREFEA 460 | 30~35 W Quaternary Sand stone,
, system Shale
A2 ” 440 | 35~38 | NE ” ” |
A. 3 fj 380 |30~40| W ” ”
4 - y /
At mamEmEM bR g | 050 |25~ | W , ,
Ve
Al g 410 |25~30 | SW , ,
A6 ; 400 | 30~35| W » P
g =i B,
EEE AT AEER " g =k 8 BRIK 7
1 U mapeEREosskann g | 540 20020 SWo o Tertiary [ ERESILE
-2 i . 460 | 30~35; SE 7 Pyroxene-
; LN andesite
-3 ” SOBKTIEL o/ NHE 780 | 20~25| S ” ”
| Va
B. ¢ , Bypar | €80 | 30~40 | SE ” ’
7
B.5 » AOBRIIES /N 740 | 25~30 | SW ” ”
13} St ‘ P — N .
FaPURLE I T A R T B - B A B |TEREHE
¢.1 B PR BRI SAPRIIE ~ o/ NI 460 | 25~27 | NE Granite Granite
C.2 , VwhgE | 40 [s0~3s| E ” ’
” TR S BB 2T T e ; )
C.3 , TOBOBKEIEG o/ 3IE 570 | 30~35 | SE ’ ,
C. 4 Vrﬁggépm 5 ﬁ‘g 570 | 30~35 S ” ” ‘l
7 b i =2 » ) )
c-5 ” oTpkEREE | 60 | 25~80 | E g 7
7 I}
C.6 , VoI 660 | 30~33  ESE ” ”
Vi
C.7 . e 620 | 25~30| E ” ”
7
C.8 . VN 620 |35~40| E ” ”
C.9 ’ 620 | 25~30| E P ,
7
C.10 , ;iﬁg %;/LQIE 620 | 30~35 E ” »
” - ity _ ) )
C.11 ; SEBIR I | 560 | 25~30 | NE ” ”
AP S B P KIKIs XO0 | K 1K
D. 1 Eggﬁ?ﬂﬁiluﬂ7\$&ﬁzﬁ%uiﬁ 260 | 25~30 | SSW | Zoliiii ool X
Volcanic ashes| ashes
D. 2 y 260 | 25~30 | SSW ’ ”
-3 > 260 | 25~30 | NW ” P
-4 ; 260 | 25~30 | SSW P ”
T BE =R - ) )
-5 ggcgz,;ggy stk 220 | 10~45| E , ,
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o B RO
general condition of nature.
I b Forest condition
- ' . T e ]
e 4 o wox ow G5 | s IR e
type Classification Vegetation type age dens1tyl bgeast 'height
| height
s e o g Years) (%) (cm) (m)
AT f # K | T a~ oy |
Be Planting forest Akamatsu ass. 28 50~60 B~14 7~11
- 3 B0
Bc P A Sﬁgi ji i 22 |70~80! 6~12 | 7~14
K R & K Tr—s AR | 150 " -
Be ULN%uﬁrﬂalﬁgfo(rgﬂs&) Buna-Mizunara ass. | 0~190 80~90 20~80 16~22
3% MR M (EB(%
Be Cut-over land
(Clear cutting)
_ HO4E Hh (R HD
Glass covered land
| B R b CRRD
Disintegrated land
AT W oK HK e s ox B O o .
Be Planting forest : Hinoki ass. 45 70~80 16~24 1i~14
T oh o= v W - — -
Bp ‘ i sz M//i-ﬂl (%UC) Akamatsu ass. 38 60~70 14~24 13~1¢e
Bce ‘ Cut-over land
(Clear cutting)
xR i F'r—3 X S 150 - -
Bo Natural forest Buna-Mizunara ass. | go~190 | ‘080 20780 | 16~20
bk B OBR M BRED
Bp ‘ Cut-over land
(Selection cutting) | e -
G . . [
T o B A | =2 ¥ B O# | |
Bo Planting forest Sugi ass. 80~90 12~26 | 11~16
y e 7 X # O 40 - - -
Bp v Hinoki ass. 80~90 8~22 10~16
; T oh = Y I E 40 " -
Bs 7 Akamatsu aSS% 70~80 ‘ 14~35 15~18
., B R 4 40 —~ | —~ —~
Bs o v I}aramatsq’ ass. 160 70 BOi 14~30 16~22
Bbp fNat'&?al f%rest** 7 Boa Zf& B | 70~200 | 80~90 | 16~45 | 12~20
S o GRS 3 X SR | 160 '
Be | P atum Torem | BunnMizanara as. | 70200 | 40760 40~80 | 1a~i
(Selection cutting) I
By | 0% IR BE M (B0
Cut-over land>
(Clear cutting
Bo p
Bop 7 ]
Be | H E B
Disintegrated land
Bo | Bk P %
Foot path in forest ‘
R R & K T ohw v BE _ ~ -~
Be Natural forest Akamatsu ass. 30 70~80 12~20 11~13
£ 5% B oH (B
Bce Cut-over land
‘ (Clear cutting)
B | B M R HD
Grass covered land
Bc TSI
Foot path in forest
R &R & K aFF—VrIHEE | 25 | oo — -
Bc ! Natural forest Konara-Sakura ass.| 20~35 80~90 4~18 I~
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Table 2. + 35 ]
Physical properties
R P R R x|
G M | =R o i oE ARE di;el'dt- aC[‘Por[?)?jsuyi ’
| AL = = Sly Py
Site No Profile | yorizon | Depth Specific VOl'mgte coetfl- *—**(/0) : —l
i No. ‘gravlty welg cient A ‘ B® i
i (cm) (%) (%) _ -
! i
AT . A 11 2.49 63.8 78.2 69.0 | 74.4
: I B 30 2.62 83.6 79.8 56.0 68.0
A 9 ) A 36 2.51 57.7 711 70.3 7.0 |
. I B 19 2.54 82.3 64.5 ) 43.9 67.6 |
A 3 5 A 11 2.41 49.0 63.4 75.8 82.4 |
-0 B: 11 2.60 81.6 71.8 58.7 | 68.6 |
AL . A 12 2.48 72.0 77.9 ’ 62.8 ' 70.9 '
: | B: 13 2.68 102.6 68.8 44.8 61.7
A s 5 A 18 2.40 61.1 66.4 ’ 57.3 75.8 '
: l B: 32 2.61 80.7 65.1 50.9 69.1
A6 | A 2.68 | 133.5 |  86.1 \ 47.1 | s0.2
: |
. 6 t A 51 2.49 57.7 63.3 61.8 77.9
B: 2.62 84.2 82.9 49.2 J 68.1
B. 2 ; A 10 2.51 78.8 76.7 63.1 68.6
: B, 34 | 2.54 88.1 87.3 56.3 ‘ 65.3
B. 3 8 A 22 | 2.28 41.5 62.4 72.8 1 8l1.8
: B. 2.51 43.7 63.7 78.5 | 82.6
B. 4 9 ' A 21 2.32 44.6 64.0 74.7 ’ 80.8
: ] B, 2.54 60.1 72.4 68.1 ‘ 76.1
A ’ 17 2.17 45,1 64.6 75.3 79.2
B5 | 10 B 38 2.58 66.4 | 76.2 | 67.8 | 74.2
c. 1 1 A 15 2.41 32.4 53.9 85.7 i 86.5 .
: B: 24 2.70 37.4 54.4 82.9 | 86.1
C. o N A 12 2.37 42.9 62.4 79.1 | 81.9
' B 24 2.50 47.6 60.6 79.0 ’ 81.0
C. 3 13 A 10 2.53 61.8 70.1 76.6 80.3
: B: 2.69 77.6 77.0 66.2 71.1
C. 1 14 A 10 2.71 75.0 67.4 67.1 71.4
: B 50 2.66 84.7 77.2 63.0 68.1
C. s 15 A 17 2.17 25.7 45.2 84.0 88. 1
: B: 32 2.63 60.0 78.7 77.5 78.4
C. 6 16 A 10 2.03 25.2 46.8 86.1 87.3
: B, 29 2.57 46.6 64.3 82.1 83.1
c. 7 17 A 20 2.06 25.4 45.2 86.8 | 87.7 |
: B. 2.72 59.0 69.7 76.9 | 78.2
8 18 A 17 2.21 40.2 68.0 82.1 83.4
‘ B. 35 2.64 65.2 76.4 75.8 77.3
S R 2.69 107.4 92.9 | 51.8 60.0
! |
D. 1 19 A 10 2.57 53.0 67.8 ‘ 75.4 | 79.4
: B 80 2.77 60.9 79.3 74.5 | 78.0
D. 2 20 A 22 2.55 59.4 82.5 | 75.4 76.7
: B 2.79 54.7 77.3 " 79.0 | 80.4
3 21 A 47 2.55 57.8 78.2 | 76.4 77.3
B 2.73 54.7 77.3 79.2 80.0
.4 2.66 90.9 102.5 63.5 65.8

1

ERRIE O £8% A TlllsE L
ﬁolﬁt"c l’:‘]‘;_}‘l/ 2o

RN

FHEE

Determined by the use of soils in natural condition.
Calculated as follow:
Volume weight of natural condition

X 100

Ezl)&,”f;—b%ﬁE@ﬁ-ﬁ‘E Volume weight of the most thickest condition
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om0 K"

of the soils.

=

e W K5 = & N E 8 & > 5 I
Water holding capacity Air capacity “ AR pH H OB 0
0/ | 1
@ o | Infiltration | 5y o5 ?ﬁi?rc
A | B®) A© B ‘ coefficient
e e A . I %)
67.6 72.9 1.4 .5 5.3 10.7
57.5 69.9 — — 5.6 2.9
69.6 76.3 0.7 0.7 5.4 10.1
41.5 63.8 2.4 2.8 5.9 0.8
64.1 69.7 1.7 12.7 5.1 7.4
53.8 62.9 4.9 5.7 5.7 2.1
52.0 58.8 10.8 12.1 5.2 5.4
39.1 53.9 5.7 7.8 5.9 0.0
57.2 ' 75.8 0.1 0.0 6.1 9.2
48.7 66.0 2.2 3.1 5.6 1.9
361 | 38.5 11.0 R . 6. 0.0
65.0 82.0 — S 5.5 7.7
54.2 75.0 — ’ 5.2 1
58.8 64.0 4.3 4.6 5.6 11.8
58.6 67.9 — — 5.2 4.1
61.4 69.0 1.4 12.8 ‘ 5.3 13.5
70.3 74.0 8.2 8.6 5.4 6.0
68.7 74.3 6.0 } 6.5 ’ 5.5 12.7
61.5 68.7 | 6.6 7.4 5.7 5.5
66.1 69.6 9.2 | 9.6 | 6.0 15.9
60.4 66.2 | 7.4 L 8.0 | s 3.8
82.1 8.0 | 3.6 3.5 2.39% 107 5.2 2.8
79.3 82.3 3.6 3.8 1.33x107® 5.4 1.9
76.4 79.1 2.7 2.8 1.87X10"® 5.0 10.5
79.4 81.4 — — 2.44X10°° 5.2 7.6
58.9 60.3 17.7 20.0 1.63%X107? 5.0 8.9
65.9 70.8 0.3 0.3 1.51x10° | 5.3 2.0
62.2 67.3 4.9 4.1 7.73% 107 5.2 5.3
61.6 66.6 1.4 1.5 1.33%107® 5.3 3.5
85.1 89.4 — — ! 3.aixi0° 4.5 25.5
72.0 72.9 5.5 5.5 6.40X 1078 5.2 (3.2
88.4 89.9 — — 3.13x 1072 4.3 | 29.6
75.5 76.5 5 1.20X10°® 5.2 9.0
86.6 87.5 1.24% 1072 4.7 30.8
77.1 78.5 — — 8.53X 1070 5.2 2.3
20.Y 82.3 1.2 1.1 1.47x10°? 4.3 20.6
68.3 69.6 7.5 7.7 5.47 X 107 5.0 3.4
31.3 36.2 20.5 23.8 6.93% 1073 5.0 0.8
66.8 70.3 8.6 9.1 6.1 9.5
62.8 65.7 1.7 12.3 6.3 2.0
73.6 74.9 | 1.8 | 1.8 6.4 9.0
68.0 69.2 1.0 1.2 6.6 3.1
76.0 77.0 0.4 | 0.3 6.3 10.0
71.5 72.2 7.7 7.8 6.5 6.3
58.1 60.2 5.4 } 5.6 6.1 5.6

3), 5), (1) o5z 25585 \_x]“?‘é/a; Expressed percentage of the volume of fine soil.
(2), 4), (6) RIS (400 co) whiT2 %.

Expressed percentage of the volume of sampling soil (400 cc).
(8) B L7t clllsE Lz, Determined by our apparatus, produced by way of experiment.
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Table 3. £ 88 o #& M W 5 HF*
Mechanical analysis of the soils.
. B & Sand ]
{i l% iﬁéﬁ?ﬁﬁ E 'fﬁ *g ﬁ/f F{f‘,m Eyd ﬁ ﬁg\ - Cﬁ;ﬁ :(:: :/f
IS\Ilte Pli\?ﬁle Horizon Sanodar(s‘?/o) meo:an Silt (96 Theﬁotal &y 0
0. o. (2.0~0.28) (0. 25~0.05) (0.05~0.01) %) (<0.01 mm)
(mm) (mm) (mm)
A1 1 A 17.9 12.9 21.8 52.6 47.4
‘ B 43.9 15.4 16.6 75.9 24.1
A 9 ) A 34.2 14.2 13.2 71.6 28.4
: ‘ B, 46.8 11.8 16.3 74.9 25.1
A 3 3 A 27.1 7.4 14.0 48.5 51.5
: ‘ B, 38.1 11.0 17.0 66.1 33.9
A 4 s A 28.1 9.9 21.9 59.9 40.1
: ‘ B, 44.9 10.8 15.0 70.7 29.3
A s | 5 A 38.6 10.2 9.3 58.2 41.8
: B, 43.3 8.1 29.4 90.8 | 9.2
.6 A, 47.5 1.2 . 13.2 71.9 28.1
T . A 2.2 18.7 22.5 43.4 56.6
: B, 1.9 25.7 29.8 57.4 42.6
B 2 . A 23.9 11.4 12.2 47.5 52.5
: [ B, 17.1 13.0 20.5 50.6 49.4
B. 3 g A 9.4 18.8 24.5 52.7 47.3
. B, 8.6 14.7 29.3 52.6 47.4
B. 4 9 A 15.6 18.6 21.7 55.9 44.1
: B 18.3 19.6 26.7 64.6 35.4
A 17.6 17.7 15.7 51.0 49.0
B.5 | 10 B 23.6 18. 1 22.6 64.3 35.7
. 1 1 A 5.6 7.7 18.8 32.1 | e7.9
: B, 6.5 11.3 35.4 53.2 46.8
c 9 1o A 15.2 14.6 22.2 52.0 | 48.0
‘ B, 16.3 16.2 27.2 59.7 1 40.3
C. 3 13 A 23.4 24.2 19.1 66.7 | 33.3
: ° B, 22.7 28.1 28.9 79.7 20.3
c. 4 14 A 22.0 21.5 29.2 727 | 27.3
: B 21.5 25.8 29.3 76.7 | 23.3
. s 15 A 7.3 9.5 26.4 43.2 | 56.8
. B, 15.8 16.0 31.0 62.8 37.2
A 6.0 8.1 26.9 41.0 59.0
C. 6 16 B, 13.4 12.9 33.3 59.6 40.4
A 4.3 8.9 23.9 37.1 | 62.9
C.7 17 B, 12.3 31.5 33.8 77.6 | 22.4
A 5.8 7.5 29.7 43.0 i 57.0
C.8 18 B. 12.0 18.9 34.7 65.6 34.4
C. 10 31.1 20.0 18.0 69.1 1 30.9
D. 1 | 19 A 9.0 20.7 38.4 68.1 | 319
: B 13.6 17.1 23.4 54.1 | 45.9
I
A 9.6 12.2 32.3 54.1 45.9
D.z2 | 20 B 9.9 17.5 40.1 67.5 | 32.5
1 A 8.0 20.0 26.4 54.4 \ 45.6
D. 3 1 21 B 11.8 18.2 39.9 69.9 30.1
D. 4 ’ 18.8 20.9 23.0 62.7 | 37.3

* A.S.K IR X o ToRT Lo

Analysed by A.S.K. elutriation method.
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3.1 RlE{EmoBaRAgR (Table 1 Bf8)

3. 2 RlE@EMMORKRMLEME (Fig. 2 2MR)
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Fig. 2.1 Soil profile Fig. 2.2 Soil profile Fig. 2. 3 Soil profile

No. 1 (A. 1) No. 2 (A. 2) No. 3 (A. 3)
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Fig. 2.4 Soil profile Fig. 2.5 Soil profile Fig. 2.6 Soil profile

No. 4 (A. 4) No. 5 (A. 5) No. 6 (B. 1)
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Fig. 2.7 Soil profile Fig. 2.8 Soil profile Fig. 2.9 Soil profile
No. 7 (B. 2) No. 8 (B. 3) No. 9 (B. 4)
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Fig. 2. 10 Soil profile Fig. 2. 11 Soil profile Fig. 2. 12 Soil profile
No. 10 (B. 5) No. 11 (C. 1) No. 12 (C. 2)

Fig. 2 {91l Representative soil profile.
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Fig. 2. 13 Soil profile Fig. 2. 14 Soil profile Fig. 2. 15 Soil profile
No. 13 (C. 3) No. 14 (C. 4) No. 15 (C. 5)
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Fig. 2. 16 Soil profile Fig. 2. 17 Soil profile Fig. 2. 18 Soil profile
No. 16 (C. 6) No. 17 (C. 7 No. 18 (C. 8)
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Fig. 2. 19 Soil profile Fig. 2. 20 Soil profile Fig. 2. 21 Soil profile
No. 19 (D. 1D No. 20 (D. 2) No. 21 (D. 3)

3. 3 RE@EFROLEOMERGEMEE & L1 (Table 2, Table 3 £IR)

3. 4 AEEPTO#FIKEE (Table 4 BR)

L D% ko THEMAFTOSHREN K 5 X ZMbN a2, SLRCETHHEEML 5 &,

9, AR T 0L EACR O FHITEN TR D 5o & DJITEFL L DUERE LTI & TH
b, HROHE « VARG E %, BHIEAHICES Qi - TRBRRHY T %, MG L7
X%, & OBRHMEERHCH DT, THRFEZRIEO IR 0T BT, =02 R
LT 25 LA ICREDN A DS, O %% &, &ERPFREDHEEMTTE T2,
BHEOMHsS LBE OIS HIRCIIE LT 50 REORIAHMETSH 0, BisrlBE S . Bl —
BB L TR Y, RO TIXRIKE B LBUkEZ =328, R 2iconCBEEREZINT L) Th
%o ZOHMOMEY, TrEEREERR T F— I X+ FEERR D, Wb B TR CH T, R
WO AN IRHINC 2 F 2 HER L Cuv 5%, IE R ETh B

B #IA U BT OMERBIICRIC S 2 B A [ 5 2. & OWdld, FFEREMR TILRA L
Wb RIS D, HHIBFTRITA) L &b, Z O KT 5 EAEMEE £, ZFROBR i F;
LLTWBHIERD X 5 Th %o WP =ECE L, #dkEi - LHS R 2T BRI E e
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Ta

ble 4.

TWSEETr O OIRAE GERLE » HEEHHD
Condition of the earth’s surface of the measurement area.
(Leaf-litter and ground grass)

va (very abundant),

vr (very rare),

o % BE )% o JE X s
ﬁé.fj‘ Thic;l%ness of leaf-litter layer H R WL ¥ oo B
i o o
No ‘ L } F ) H LThe tOt'Ill Abundance of ground grass
(em)| (em) (em) (em) o - o
Al ‘ 0.5 o 1.5 . Kumaizasa (a), Kansuge (o), _ Yamafuji (vr),
: ' : Hagi (vr), Inutsuge (vr), Shishigashira (vr).
A. 2 1 4.0 1.5 } 1.5 7.0 Yamabuki (vr).
| i Kansuge (o), Shishigashira (vr), Oshida (vr),
A. 3 ‘ 2.0] 1.5 1.0 4.5 Haiinugaya (vr), Miyamasumire (vr),
| Kumaizasa (vr).
‘ : Kansuge (0), Yamabudo (vr), Obakuromoji (vr),
A 4 15 2.0 3.5 Tsutaurushi (vr).
A ‘ o _ ‘ - . Susuki (o), Karukaya (r), Warabi (r), Kuzu (r),
-9 ‘ Miyamakansuge (o), Hikagesuge (r).
|
Ae | — —\ — —
B. 1 0.5 ‘ 0.5 1.0 ‘ Chxgoyurl (r), Chmmlz'lsa (r), Okatoranoo (vr)
| Kumaizasa (r), Chigoyuri (r), Toriashishoma (r),
B. 2 1.0 ‘ 2.0 ‘ 1.0 “ 4.0 } ’giurig?ne§injin (vr), Yamagasha (vr),
! cera (vr).
! .
.3 1.0 ! 1.5 } 1.5 | ’ Kumaizasa (a), Tsutaurushi (vr).
) Lol 1.5 L5 £.0 | Kumaizasa (a), Yagurumaso (r), Obashoma (r),
-4 . } . } : ‘ Dakezeri (vr), Aomizu (vr), Onizenmai (vr).
‘
Kansuge (a), Mukagoirakusa (r), Kumaizasa (r),
B.5 - ) %'O ' 2.0 } Tenninsbd (1), Onizenmai(vr) Tsut’lurushi(vr)
7C. r 0.5 0.5 | 0.5 ‘ 1.5 Chlsh1mazasa (r), Chigoyuri (r), Tsutaurushi (r).
Chigoyuri (o), Maizuruso (r),' Yamabudo (r).,
C. 2 0.5| 0.5 1.0 ) 2.0 l\/tlzugllzo§h1 (r), Kanikomori (r), Toriashi-
. shoma (o
! k Hikagesuge (r), Chigoyuri (r), Obakuromoji (vr),
C. 3 0.5| 1.0 1.0 ‘ 2.5 | ?kera (vr), Uguisukagura (vr), Kumayanagi
vr). ‘
‘ Chishimazasa (a), Hikagesuge (r), Saitogaya (r),
C. 4 1.5 1.0, 1.0 ‘ 3.5 Tachitsubosumire (r), Matatabi (r), Yama-
l gashl (vr). ) . .
Kansuge (o), Himemochi (r), Haiinugaya ’(r),
C. 5 2.5 2.0 12.5~3.5 ‘l 7.0~8.0 |‘ Kumaizasa(o), Tsutaurushi(vr), Bunanoki(vr).
‘ Kumaizasa (o), Inutsuge (.o), Kansuge (a),
6 1.0 1.0. 2.0 4.0 Maizurusd (vr), Bunanoki (vr), Hitotsuba-
| | kaede (vrg.) , .
C. 7 0.5 1.0 1.0 2.5 Kumaizasa (f ansuge (a
i i Kansuge (vr), Kumaizasa (vr), Hauchiwakaede
C. 8 - o o — (vr), Tsutaurushi (vr). ) )
C. 9 — = — ' Kansuge (vr), Kumaizasa (vr), Tsutaurushi(vr).
cw —| — - =
coiy —| —| — l — l
‘ Kumaizasa (a), Hikagesuge (f), Todashiba (o),
D.1 | 1S ‘ 1.5 1.0~2.0 l 4.0~5.0 \ Yamagasht (r), Sarutoriibara (r), Warabi (vr).
oy Karukaya (a), Susuki (0), Warabi (r), Akamatsu
D2 [ ‘ (r), Kumaizasa (vr), Hikagesuge (vr).
D. 3 Karukaya (a), Kumaizasa (r), Hikagesuge (1),
: | = | - | | Yamagashd (r).
| !
D. 4 — - — — . -
D. 5 ‘ 2.5 r‘ 2.0 1.0 } 5.5 \ Hikagesuge (r), Nusubitohagi (vr), Ichiyakus0
. . . . . (v, o
*

a (abundant), f (frequent), o (occasional), r (rare),
1 (local).
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URBOBKEDNERC/20TE Y, HENCIISZUE CHBRBE Th 5. & OBIKEED T AR Z
T R O B DR EE 238 LT\~ %, Site B. 1 & B. 2 OffiffiXi% Site B.3, B.4, B.5
DOEHIX & ) THRICH DT, TR A Wiy, 7758 7r—3 v+ S0 7
FHHETH D, THROMBWIERLBIICIIAF « v 2 ¥ Lok it Ih T 5,

CHHULAPIR T O LATRIC b 5 B 7 7)1 EBiie & % MEIIERAEScH > T, b h
T LT %0 FREEEET D8]0 BVl & TR bRy, REOFMETRC S HTEMEEOE
A PRBECELL TR D, b0 ed e oTiiELTL E 5 RiETHh %, Site C. 3
& Co 4 IR OBREL S L\ X 5 T, HIBOBIRS H VIFEITEE LT, MR 77
HHETH B, RIBVEHEICIF Y 7 s — v F—3 Y SOFEEN LD R, THECIEAF - e/ ¥
c T A=Y OB bt 5,

D #F U BFRT OAb EACROEGFE T, HESHEBRM E & b CHFIOMKIC X 5 KK
ThbHe ZOIPFIE 1M THE Lo KILKRST (FESEERMD 0d0 X hiks R M, K
WD X5 BBPEO S DEHE VETTHESMAS D, ZOMEIATEEA TR LA LB L
Vo IOZLXBBEECHEEL, BRI IKETIBELY - NI LAYEEY S 5 TH
Do T OHIEIND 3 MEATO X 5 fe LRSS & fis v RBEHIRI ©hH 0T, ML, THhwY—3FF—7
Y BES RS 5T\ B, LT, Site D. 1~D. 4 3 —HOHRNICH H, LEHEEMAEFOMORTF X
1ZEALFE—TH D, HBEIRNE L RO OESEIET TH %,

4. BRESVPCER

4.1 —HRDOFBRFEEERDD =BV TIV/FDOREE

A—HERAICE TS L E2 bh s —HIKAIKEWT, F—4&40 Tl LicBBErED i oflick
EREBSRDONI, 1 EEROEEBEIEYFRT 556, HDEORMCE T oy, MRON
ERDELTINEERCEETH S, Tibbh, RECARDENLW2Th, BEOHNTE LT
PR TTDEIIZZ Licz idinus, e bz ok 5 RERIDS o bIEMEHE 5 L35
L, ESLTHRBOREES LT, CoEBIxs~HT L elirve, BEMOMELRHEET O
PREHT 72> T B Z OO I2bT, EBHERZ OIS, COHPTERIT LD TH DM, Tt
b, BEEIOTSEE m 2 s, FEEEES R T T Vi =t (D ThY, Thh
_ s
(X—m)*
5 bOEEL LSS, £MEOHHMNCEDS X 5 il v, ThilbrBEE) LIlELH
Br28e, Th Lo THRTES, L\ oo T b,

CHESHROMED SIET L Tk KIUKMIEIE 5 2 5B O T, 23 5—¥ 7 5 DIKER
W E T %= Y R E ik THIR M E S B O AT G, RIS T e Y P LS E—IC LTE
WBLie Vv 70y ZMERMEEC X 5T, % 12 Aok ooy, HESHETG-TRE 30° L1
oo FOEEY Table 5 Thbo

ZOERDL, 95% OFEHEBRT, X—m % 10-20 - 30 (LI TRy mnfhr) OBED n %,
@) KefRALD Lotk =%, Table 6 ® Lk Thot,

X OHBECH 0T, 2NEEY 0 EMA, FEHRELE, Ok, ZORICRET n O, K

L n= e (2) inhe X—m 3D L THUT LW, Tbb 1EAXOBBEREL
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Table 5. BFERE L T OHE - IEHERE
The values of infiltration capacity and those average values,

standard deviation.

B Hir Forest land [ H Bare land
No. | (f0) X [ X, — X | (X1 —X)? No. ( (f¢) Xa j KoKy | (XemXo)?
(mm/[hr) (mmfhr)
1 280 17 289 1 ) 139 2 4
2 264 1 1 2 ‘ 128 9 81
3 245 18 324 3 123 ’ 14 196
4 270 7 49 4 124 13 169
5 255 8 64 5 156 ‘ 19 361
6 260 3 9 6 136 1 1
7 225 38 1444 7 124 \ 13 169
8 280 17 289 8 \ 144 7 49
9 275 12 144 9 138 - 1 1
10 309 46 2116 10 ‘ 129 i 8 64
11 230 33 1089 11 ‘ 145 8 64
\ |

12 260 3 9 12| 15¢ 17 289
=X, 3153 5827 X 1640 1448
X, 263 S2=530 Xs 137 S2=132

S=23.0 | S=11.5

Table 6. EADOAEXZI®7RT n OfE
Values of ‘n”’, show number of sampling.
b 2 | N Hir ‘ # Hir
Surface covers Forest land I Bare land
X-m .10 j 20 | 30 10 20 ) 30

n 25.6 6.4 ' 2.9 6.4 1.6 l 0.7
(26) ©) | €)) (©) @ | QY]

KA D T GRAL L i@ OpfHl & ¥ 2 X5 & Lcd 0T, coBBEhe X TllET 5548
ZETHIEHNTES LIRS LIE b B AATH DN, ERICIFHTR A TEDODL 20k 5 R
AETS ZENTEIRNDT, KEDHST b :E 25,

2T, (2) Wik B MR & BEBEO RTINS N Tl 270k, 27 HIKIC k) 5 EBORIET
%, NSElE 20 mm/hr O &3 2 & ETHHT, S - (SREE (HRMOH 5358) - HEHT
36, ColRER CHERM O 5BE) - HEERHY - Sl Y T3 ER YD, TOFEHEE SO T RE
Tl MRACHRT, ThbD n DAY TH O & 52 Table 4 & Fiudss X 2H
T % HE - BIEEHD - (GRERE GO RES) © X5 Mo iHIRIE DB IRl TH oY,
R - (AR U0 b B85 - BaHiie ¥ OFCi, XA 20 mmlhy OFMEET OL S
D, —HERRDORS D b0, oL d Table 6 iRk T n OER/IEOKTHY,
ZDWECH Iz > TUIHENC S 2\, BEL ABCEok L, BEBER L TR e DA RESED 2
3R Lo TnBE0 5, FEICMICENT 3810, n R NETH B EEMER VR TRRRE
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Table 7.

#5995

illr=lal ST S i

Measurement condition and Infiltration capacity.

g | CCHEE Lo e ow o | WA e | T | @ s e
Site | g 1 @Sﬁ%?? Rainfall | & |Infiltration
No. si?uoc%;iz Condition of surface cover grad?ent intensity | . plot capacity
o Y | Cmmlir), i)
A1l é‘ﬁ‘llﬁlwag" Ml (7 B~ v ATREERSR 30 400 6 ) 259441.9
A2 1Q§ﬁ§i§a>ry B (2 AT } 30 400 “ 6 | 2074:28.3
A.3 | system | BfHl (FF— s X+ 5 FKRERD 30 400 6 | 358%11.8
Adl %ﬁ%ﬁﬁ;*—iffﬁiﬁi 30 400 ‘ 6 | 1780,
A5 I BEEHE (BREEHD 30 400 } 6 } 281420.2
A6 | B 20 | 20 |3 | 109+ 6.9
B. 1 | = M (e s F A TR 30 ‘ 400 | 6 ‘ 256425.7
B.2 Tergiary | B (7~ v AT l 30 \‘ 400 | 6 | 259426.6
SYSTEM | Bty (79— X SRR | |
B.3 | | g : WRE L 30 400 3 90+ 3.5
‘ PREBRHD ‘
BA‘ M%(ff—s%%afﬁim)) 3 | 420 ; 6 gs%iWJ
B.5 %ﬁ?ﬁ%{%ﬁé; F—3 X+ FRIRE @ ‘ w00 6 ok
— [ S — ‘vi ———— [
C.1 ey | AR (A FATHEERD } 30 420 6 | 387459.5
C. 2! Granite | BB (v 7 ¥ ATHEEHO 30 400 6 ] 236+420.0
C.3 PRl (7 2=y AT 30 400 6 131467.9
C. 4 B (b 5= v ATHEEHD 30 400 6 104+63.8
C.5 M (7' KRG 28 420 6 39062.5
C‘6| %ﬁgﬁﬁff_ixfyfﬁi 31 400 6 272445.2
c.7 1 ﬁﬁ;ﬁ%}fgﬁg FTTIRFIRIME | g9 400 6 1774£38.3
R s R TR
c.8 %kggfﬂﬂrltﬁyg”ﬂd%%{é%A? } 40 200 3 374 7.4
(G (79— X+ FFIRE:
c9 TR LERED, e LT B) 30 200 3 154 6.2
C.10 ST ’ 35 200 6 1934:26.3
C. 11‘ RPERE | 25 200 3 7+ 2.7
D.1 i{ﬂ.{ﬂ@h Dbk (7 b~ v TR | 30 | 400 6 276449.0
| [ =] B [ e W ettt T |
D.zl gl | (IEERL (7RI | | 400 6 1754:20.2
Volcanic B
D.3 ’ ashes BLAERD (BREHD 30 ‘ 400 6 267+14.3
D.4 FRPIEIE 4 | 200 | 3 29+ 5.1

HORA L HDNINTHAD S -

BRDEND LE S

WAWA BT CRSE R FE TSRS 2 LI2 XoT, FEAY: n Of

7e%s, 20 mm/hr OEEF &\ 5 I OWTIZESEI R TWA B 5 L, e (2) KidFEimc
O LCIERETE b O TS, BEEOMENCBI T 5 kx> T, BERORMTS 22 H 12 -
HHAINTHGEIL X 5 &3 2HER, EOLBULoRBY LTI w23 HR T b2 55X #H %
T < *LZ):
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4.2 IR OIEIC & 3R EEED LS

HUITHERE N EERY - SESHUE - FERER . KK D 4 itz g\ T, HeRAEAN 6-5-11-5 ©
71 27 X CEERERINE LIchs, T ORHA TN - B & olllgngf-L £ iz Table 71
BIELTHERLE. SOMRTIRTRKBELY — P ERLTWA L, HHED X 5 ICHFHIKIC ST 6 & E
23 3 EONEEA T LIcL D TH S -

CMEILIP V2T T B wic, Fig. 3. 1 225 Fig. 3. 4 ¥ TRLALLSE, HrovcE
WTRTC,

% & e e B
Saale of infiltration capacity, fc., mm/nr. Seale of infifiltration: capacity f, mer

0 100 %00 300 400 0 100 200 300 400

Fig. 3. 1 ftEkkitbhgs (A 1I2kT5
HIgRIRAE B D EFERE (fe)
Infiltration (fc) of each ground

covers in Quaternary system Fig. 3. 3 7ERMEHIGT (CH#H) iokIT2
zone. HigeRAERI DB IERE (fe)

Infiltration (fc) of each ground
covers in Granite zone.

% B e
Scale of infiltration capacity, fc, ww/nr. % 3 %
0 100 200 300 400 Scale of infiltration capacity , f, mm /ur

0 100 200 300

Fig. 3. 2 ZE=fCMEHGT (B 3#) 2 wlT Fig. 3. 4 KILKHbF (D 3#) i<

LHERIE R D EIERE (fo) R % HUAEIRAER o> 1508 (fo)
Infiltration (fc) of each ground Infiltration (fc) of each ground

covers in Tertiary system zone. covers in Volcanic ashes zone.

N EDThn 5 X 5, HHHRET /sich, FREl - (SEERD - TR - gt - dalife ric ko
TEIBREOMICBR ISR RS B, & ISR I\ T H IR « BRblle 2 X0, (kT & rEsE
& - (G ORGBRLITI I X O THEEN D HILS .

FHER CHUETRECSD 2, ZothoBHIKIHOE—M O B5E %, /il ik XoTEBL I L 250,
-B-C-D #F¥Hrd, FHXHEICIOTEBEOEENZF L2 LREDLIAL (Table 8~15 %
iy}

R T b BHPTREE O FEEC & 2 BUERED IS O T, $EBI0 & & Ddolo O THETIYS
BEXC X Tehofens, 81O R - S =00 o KUK e & OFHIENC 1) B R L b b THEL
TARBIT, WHMIEEI b X 5 THhb.

HUE RS 3i7e &, — DR EH LT, 26 HIK 245 1480 25 HIK & & o8 CHk s Bl &3
BiLtos Table 16 @ kD ThH, ThrFHSITLIcL 25, Table 17 I & HIBERREI
BUET AR b, SOEE(E L% L Table 18 DX 51c/es. Thi AT, LoETF
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Table 8. ULBHIEHIN (A ) i) B AEBIEERE
Infiltration capacity of each sites in Quaternary system zone (A group).
il Point L
T~ 1 2 3 4 5 6 z’z e
fi{E Site verage
]
A1l 234 323 282 277 222 216 259.0
A. 2 264 321 306 262 329 300 297.0
A. 3 335 364 364 356 364 365 358.0
A. 4 170 198 194 139 219 150 178.3
A.5 289 299 273 266 306 254 281.2
A.6 105 105 117 109.0
Table 9. A B © 4 # 4 #F £
Analysis of variance (A group).
= K {i 22 SE 75 Fn H B 5w e B &
S v \"% F P
WM G 176948 5 35389.6 47.03 P<0.001
R PR W 20318 27 752.5
& KT 197266 32 !
Table 10. ZE=FVEHIH (B wkld 5 M@ HERE
Infiltration capacity of each sites in Tertiary system zone (B group).
“__Jll& Point
S~ 1 2 3 4 5 6 jf‘ H
(8 Site _ verage
B. 1 267 | 289 267 258 237 216 255.7
B. 2 275 [ 273 284 259 252 210 258.8
B. 3 86 92 92 90.0
B. 4 420 372 393 379 413 393 395.0
B. 5 314 199 277 308 334 299 288.5
Table 11. B ¥ o 4 # 4 ¥ %
Analysis of variance (B group).
s x| MEEHW | B omoE| 5 % |58 k| WK
S v \ F P
WX G 193940 4 48485.0 I 53.49 " P<0.001
XK W 19941 22 906.4 |
& Kk T 213881 ! 26 } ’

BADRAATWAZ LY, THIRXBEREHTE D LT OFRSLNEELK TR\ DT, FESIXIT 5T
hed, BIZFOEMERLTHWA (D EELTI Vv, Tiohd, Bl (BHEERE) Xt L Ttz
62%, FLLEMNL 74%, JREEERHNT 39%, HNEX 4% ThB, Z 2T, KIERBRHIIEHEERMRE L b bk
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Table 12. 7EmEsE (C#) ki) 5 ALEslEERE

Infiltration capacity of each Sites in Granite zone (C group).

._é’Jﬁ\Pomt | 1 |[ : 5 ! . s . Averai%e
fifE Site | I_ - | B 8
C. 1 407 | 377 419 I 432 272 a7 387.3
C. 2 240 250 . 235 201 259 231 236.0
C. 3 202 | s2 1 220 | 9 81 138 131.3
C. 4 \ 61 100 23 130 210 100 | 104.0
C. 5 398 313 | 462 402 445 318 389.7
C. 6 ‘ 313 ' 314 | 256 305 209 234 | 271.8
c. 7 L 201 145 | 224 203 165 125 177.2
C. 8 ‘ 40 ’ 43 29 37.3
C. 9 10 13 22 15.0
C.10 209 : 228 150 196 | 182 193 193.0

Table 13  C 3 © 47 # & T &
Analysis of variance (C group).

s m | WEEHR EIEBE%I Z %k"é’y‘%ﬁ(kk %
: S v F

| g P
X H G | 845699 10 84569.9 \ 37.48 i P<0.001
Hi X 8 W i 103792 46 2256.3
& K T 949491 56 i

Table 14. KIUKHEHS (D #) R\ % MBI ERE
Infiltration capacity of each sites in Volcanic ashes zone (D group).

o Sité e 1 | 2 3 4 5 6 Average
T ‘ T —
D.1 | 330 270 254 ' 207 261 | 336 276.3
D. 2 168 210 177 154 : 159 183 175.2
D. 3 268 245 270 256 ! 286 274 266.5
D. 4 ‘ 24 34 30 i 29.3

Table 15. D ## @ 4 & 45 W %
Analysis of variance (D group).

@ | BETFE EIFEEE’ ZI f%%}gﬂ: W%

P
HXHE G ! 150747 | 3 | 50249.0 56.45 P <0.001
XA W 15134 | 17 890.2

& & T | 165881 | 20 | i
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Table 16.  Hi %% Ik f& B 8 % A8
Condition of surface cover and Infiltration capacity.

e B i B & H
surface cover land ted-land land

1 146 87 180 %6 24 6

2 284 173 165 140 281 2

3 251 341 76 22 267 7

4 308 204 218 85 29

5 259 145 204 93

6 297 262 178 57

7 256 360 289 109

8 259 358 90 193

9 387 395 272 ;

10 236 390 177 i

11 131 15

12 104 37 ’

13 276 175 " |
lﬁveragjf 245.7 | 271.5 150.7 | 99.4 190.7 t 11.0

Table 17. o nl - Qs T3
Analysis of variance

s ’ﬁ%mﬁm’agaﬁ1 P ‘}}ﬁiz‘ I
S v A% F P

H X ﬁzﬁ G l 310858 : 5 62171.6 8.45 P<0.001
HEPHN W 331069 ‘ 45 7357.1
& f T 641927 [ 50 ' \ |

Table 18.  Hb %% Ik & & B & 88
Condition of surface cover and Infiltration capacity.

L, # H - .
Condition . R Grass Disinte-
of surface | $FEEEHkHY IA%@%F?& v # Ctigl;)ger covered grated Fzg}t
cover Coniferous leaved Average land land p
2 & 08 13 (10) (23) 13 )] (® (4)
fc (mm/hr) 246 272 257 160 191 99 11

B Y 2 RRHIEAEE R LT 5,

x<, B BHETE) X LT, FhER 106% - 96% Thote, Fiz, EEHIABHM (BHATHE)
L E D AERIOKE AR LTS & IIEH Shb 2 & LEPRAN, RIS LD
<, MEERR OIERI KAV LT B S L,

L Eo&soRT, FHXINCHE 21T iR L TH i\,
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¥, APFRBNT, A.3 & A4 OWHIKILANLIRE L 7+— 3 X+ SEEEORRERCTH 1
2, A4 X3ENCERLBIEI N E T TH O, I - I3 L3 L A LR—DO—HDRFTtH o
T, R X RS OWHFEEE R L Tt 2 OIS, AL 3 T 358mmfhr, A. 4
Tix 178mmfhr TH v, RIL 12 KIHILTWBZ L2bholee 2D A4 TLE)THDHA,
—RRC AR TR E O BEIY K X o Te e b, RORER s & CHERISHIE b hic 2 5,
ABC I OoTHAED bhic L A%, (MRATLHZE Vbbb blgEIhinw L oAl i
DRIEOEE D RS NB 25 Th D, A 5 OREHIOKML, —BRICHER: UTTRI 2 K
LD RRBDICKREGA, ZOEFNIREEH Y LTorb T E R T, SREIERE X 5 R
HLTward L, B4 137 +— 3 X+ FEHBETH DN, &2 TRULEHOFTRAOMEY R
LCw5%, BEOWMENIOELZ, 7+ RAMIBEMNE D TR 2RO bhed, ZOHIK TR
LRI, AKX T« 7T OHIRCEFET LEMOIENEL, 7 2 F OFEAMRSEICHIZEN R
FiEL Cie, HEMTEE IO TAR Thr 2D Th %A%, WIEHEH LIERYNE L, Thbilks o
BT BHBEIT DT Fes &0 X 5 BN X 5 FLBR OB ER 2 BBMET B e 2 BB, TIRHC
BFRL EREVbDEEZ B S,

C.1 & C. 2 ORI, R - BReOMHSEERS E h B, AFLe s/ Feuil&ED
B L AR ELTIVWTHA S, A, C.83 L CARTHI=Y 5=V b3 ko
IBHEEELTI V. BEDORE, HFMIFE) N—HEOHKXTHD., 20TV LT h< YRR
& BITBIBEAVIN E Ay 0Tne SHUTHTBER HREMHC ABIR LD D 2EXLNRD Y, ThbOlED
b Rl iove Fiobhb, 7o~ YHHITIE, HEREEICTE L BRI X o THEE A IE 2 S
L, ADBEYZLELCHIL, » 7= YHHITE, FEEOBMANEE oL 100, KEBH®
CEWHRL, HIRT 52 I 0TI BIBUKIEC LT s & OFHIK CBEROBHO/N S VDI
WL, BENRKE SO T5 DI, BLREEOSTRIRIE KT DRERM: 7L & O F ORI
PEBLTOSbDEELZLRS, C.8 & C.9 DML, WFhb 7r—3 X FHEOEEMHT
HY, Lob(KRRCHEE LI Th b, FBEBILBHA, Al HOKBHEIEW S 1, Bk L
TR R R L T B BIBREILTISIC/NE L, 37 mm/hr, F izt 15 mmfhr F2EETHDT, C.5D
T FRIREMHD10%IT B8 le\ . 2D X 5 Iedn, BROBIIBA LKA B THS 5,
LI AL ERMOME L L o2 B0 b, HHREOHESEN S TIEERLETHZ L Thb,

DI KK BRI By UK THhoC, #F « 132 OfhinrHigefiphz & A & R—7r—
DI ChH D, LicdoT, ZhbOBBEREONEMEE, MR- L0 T L3R X 2ThH
bbb DeEZBNS, D.1 OF b~ YRRHENICIE, oM B -AME N FE LBUKMIC LTuwiess,
RROBBERER R L, iR - (GEEH - BEDIHF Ch otz D. 3 DOEAEMNI LI DIRER L 70T
WA TH D25, T h~ YRHIC LT B IR & W EAME D, SERTRIALELORER, 5% DETEK
T, EED DR DT, DROMEA LA b fofo\ DO THE 2T 55, BIE L& &
DT L Big b, WD RL R ENTWHIFEEH & T, 5 H X AW HRH-NCIEET 513 & DI
IRE WBEY O TS0 b L,

LUED X5, HENIAOHRED § DI IR L Tk B 2Mic k& WBEY $ 2 Tw 5 & Litbhh D
fond, HEE - BRHE - (ERERE L A OBHORIC Lo Th, AV REGCEENHH T LAHLARLIT
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BBo VIR OIIEIC S TESEOWIC E DT & & Lius,

4. 3 [ETFRELBEEDOBER

[4RRREE N FHE D BRERE X b /AN WAL & v, ARIBEE\BEIEL 2 5 X 5 e D L BiBREL]
EOSRIILL E RIS B, IO X 5 CEAMIOBA T, & OBFORESIHEE TS & 5oT
HETTHDLELLNT VA, Lo L, I, MR—BE—HRETOMRIL, &0 X 5 ety
BN L 5 ThDo Tishd, HIR FIRBIERELIT Off 4 DRPED NI X DT HillD 2 Lavhhote, X4
WFgEsE CRERikEE R O HIRFERRIC X 2 HIBRER TR Tk, 30 10mm/hr LIT OERRET, 7a<y
MHIR 3 X OB BEBHHIKIC S W THERE TR0 bhvh . L L & OTX DBIFEREL, 250~350 mmfhr
TS LA, IHBEH CUEEFT R B L SRS Lo bhTws. CofligETh o bz
W CHEED VD Y, 05k & U CHRTRED N2 2232 TR D, WFhike X, 0

. HHOBIBRECEL 70\ D
™ N MRITh, HIRPTFETS o
g o % o LRHETH B,
7 D s EIT, IR
2 : L URRDIRCT BRI, K
1 = P ST 0 IRHIME D 7 < Y FRHE (Site
gwo_ No. D. 1)+ 7 #~ Yk
g . A eay Hi (Site No. D. 2)+ ZEz:Hs
0 m 20 300 20 50 500 ™ (Site No. D. 3) - i (Site

B &R Rainfall infensity (1) mw/in No. D. 4) 7¢ 2 HiHAEDK

Fig. 4. 1 [&RERE & BAEDOBIGR (1) HC & B IEHENT 4 HIKIC S
Relation between rainfall intensity and y L

infiltration capacity. (1) T, ARTHRELE AT T DR S

PRS0 & 800 mm/hr FiFEE T,

Z O CRE A £ 2Tl

Bl ZDOfEHED Table 19

\/,V Isb e Fig. 4. 13Tk

DThHD, —RIWNCHT, BiF

# Z |-} Intiltration rate, (), wmn/ar

P
_ = L LR SR

— TKREL DTV B, 22T,
'/"/*; X+ Y fific 45° OEHuE f=i

TEbEhs, f XBEv—~
b, LIXAERRETH Y, &
B AR Rainfal dntensity 1 ORIRERRT N f=1 0K

(i) mm/hr
BEOTHANTH D, T, d&
Fig. 4.2 WGTIAEE L BB () BROTIRRIE S
Relation between rainfall intensity and b b ERRRE—EELY —
infiltration capacity. (2) DEDEFE 7 5 7 1 b T

PR [ELR
Theoretical regression curve— I &, f=ki+b OWEHHEYZ
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Table 19. [&REAREE X BBEREOINHR
Relation between rainfall intensity and infiltration capacity.
7 b o~ v Bk HL | 7w ORRERERHE | BT 4 Hb (REEHD) % &
Forest land Cut-over land Grass covered Foot path
No. (Akamatsu ass.) (Akamatsu ass.) land
P i ’ £ i £ P
1 s86 273 } 755 183 544 290 2 a0
2 480 263 681 186 524 296 400 \ 45
3 373 252 619 172 422 271 1 365 | 44
4 376 255 552 159 37 275 | 221 | 36
5 269 230 | 517 173 330 286 ! 149 ' 34
6 345 248 437 169 271 269 58 24
7 435 248 | 392 165 317 276 71 32
8 498 276 323 172 384 285 157 | 32
9 609 272 290 181 411 279 224 33
10 664 284 | 197 164 482 279 302 31
11  eor 285 160 154 504 289 376 47
12 195 | 164 586 . 305 . 440 | 36
13 ‘ 289 176 601 298 } )
14 ‘ 338 176 675 296
15 418 186 3 ‘
16 ‘ 458 186
17 533 186 ‘ l
18 | 625 190
19 664 187 ‘
20 : 756 206 ‘
2| 577 186 |
Table 20. [@FEXE k IO @0 OfE
Regression equations and values of k, ¢,.
A3 Site No. ‘ k %o } R%gﬁisi?on efc;;{tiitrlis
7 = v Fk #h (Site No. D. 1) 0.1163 233.1 } f=0.11631+206.0
7 = v RE LR (Site No. D. 2) 0.1123 141.1 1 f=0.11231+125.2
B4 H (JREEHB) (Site No. D. 3) 0.0742 271.3 f=0.07421+251.2
Hx i& (Site No. D. 4) 0.0182 35.1 ‘ £=0.0182i+34.3

CHET D ENERITEZONS . LHLT, ZOEMOAFRBR k THEHRTOEL ThicW s
DffEREFEDL LT B L, ZOEEN f=1 L38h5HOEE ¢ (THEERTOEL TWAIRSOTE
BiFtER R L T\5b, Table 19 Ok S Z LA HHEIMCHEE X2 TH 2o maRs k 1w
@0 DfEIL Table 20 DB HTH5.

DX 5 ICHRAMEAIC X o TEBY — FAVELT S 2 L &ERIERY 720 RO RO & 5 i
WL, £, FEV 2 CHINRIhERD TGS, Thbb, TIEREROBEEIE—WTRL,
BEREDFIL B\ O DD BT D, LIchioT, HAMERETIY, TORERCKT s %
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DERFELIT DEBIERER & D00 DITHEBER T2 ET 508, Thll LOBEREY b oo bIIHIRET
DEUR G, KECERBELYRE T5 L, BEBCELEVCRADH BMH 1Tl END K51k h
EHEG DIRABERE Y MRRMEIE 2 5 X 5 10ie D LIRiE—BlIciEkd 5 | Lo, T/E, LMoL
I, BADMPEHLRERENT NS Z Lik, HHCKT2HE1L L1 THS. HHMTLEERED
Bt LG, BUkEOBERMOREL TW 2SI E S TH Y, T AEEEORKL
REDHT LD B, FREOEX TWBELY, X I AOBHRE bS5 L, BEORHE L TWAES D
bbHe TNBOEMLOBBEMI—HE TR 1Y, BHCHEBRINE REELLCEA TS,

DX KR XoT, BiEY ~ FABRBEEC Lo TELT A LR TES. Lo, &
WRE—BEY — F ORREXICRT L, Fig. 5 ©X 5 lEiihiisflinhs s 5. L L, HEIC
HEE LCHEEE P oM LaskRdD bR Tuwign 2 21k, Fig. 4 BRI CRRLICLBY THS. Thix
COBEHTI, H# Q OESE A0 liOSE ARSI DIk b Th . e bIE, Th
ERETISEREN R NOBEREAYB L T T CELLVW LT, FRRREIIHE D < 1g4h% Flk
L, SORHFERE L) HEEIOKT AL LEZRNL THD, LU THIERR T2 ET506TH
Bo Lnd, ZOFHMCEST LW TRIIFNOBEIES bokR b OHEBAVN S WHE, 900 cm® OFL
ERED B T2 i TTI el IR EBRARC SR I D2- b L. W30l 20
BETOMFNETL, 7o Y r O L, SEBHEC X 5Bk THE DT, 7w Y O LB
DREVIRG DB DTG, Tk X XD TR £ OREOMENIRE LT OBERE Y b oicifliy 2 b oTh,
FERORE BT TR TEE LT E TKIPEb bt ER LD, LaL, HARKNEO X 51#
KTER T, 2FCIZE—RCED 25, ok 2 EENC £ ORFOEFRME X D K& WBBRER o7
WandhoTh, TOTEHONSCESE £ 7200 BERROBIRE KL, HRRTYESF L5
)

HWRE T, ¥+ v ~RXATERC X 2HERBTEXRREEHEL T 5. 2017w Y FOREIIX
FHE1.5m, M 1.0m(1.5m») THDH., 207wy T, B & BRREC & 0T X iz e &9
TEERT O TR Y, TR AFERBRIKC TRICH L Wb O LB B /oo T 5 FBREK T L
HEEF O EZ LIS, ZOBRRC KT OBBEINC Lo THIEL Thic, ZIUIERME—BEL ~

r DRIFRE, RO B o KT X

Plot—#E s Bare land “D“C@Ffﬂ‘blﬁ LEL b ThD,
s —o— JEEIRTEE Rum-off plot - . . o
—e— LIEHERT pountain infiltrometer WA X% BERREN OBFEL —

ME Table21 D B8)ThHbh, Th
#RA L7 7 7I20ADCTH% & Fig.

4.3~4. 7 DX 5TeH, ¥¥ V7~
X AEENT <200 mum/hr O IR
NI BERBET HBOR 30 TH
v, BEFD L0 >140 mm/hr D

REL-b Intiltration rate ,f, mm/ur.

0 u'm Z(’J0 5!’)0 4‘00 5(‘!0 6(‘)0
M58 & Rainfall intensity, ¢, mm/nr
Fig. 4. 3 [ERMREE L BFERED MR (3)
Relation between rainfall intensity and )
infiltration capacity. (3) iR & R EECEO M b D
—HIERIR T EX L (LHBERT o WE s o L (1)
3 > Y oy _—
Comparison of data between the mountain Thoo LHBOREFHROERY
Infiltrometer and the Run-off. Plot. (1)— ISFE L I TEXEITHEA TARB &,
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Table 21. [MERRAREE & BFEAGD BHR
(HIRIR T EX & (#0528t o L)
Relation between rainfall intensity and infiltration capacity.

(Comparison of data between the mountain Infiltrometer and the Run-off Plot.)

o 2+ 55—V 75 N
géare la:‘g Gris échvf;ﬂr{ed (Eg;zs;aland (Ct% * @T‘liﬁ"d) l?‘]ozgs’t/lﬁkxfig
No. land Sakura-ass.) ut-over fan (Karamatsu ass.)
Pt P | i i £ i £
1 26 | 21| 28 27 | 19l 18 26 25 20 18
2 36 31 34 33 ' 26 25 34 33 26 24
3 45 40 5 87 | % ( 34 43 41 35 34
4 ' 55 44 ’ 55 49 | 46 l 45 56 50 43 38
5 | 6 55 68 48 57| 5 66 61 54 48
6 88 64 89 69 | 66 63 86 72 67 56
7 | 1 s 110 80 | 92  es 109 95 94 81
8 | 137 | 87 a7 | N2 106 139 114 108 92
9 | 18 10 | 189 o |1y 125 174 140 140 115
10 ’ 179 161 197 131
nooue 1 “ 141 79 | a8 " 323 | 389 | 354 | 199 | 130
12 199 s 172 | 4 ‘ 384 364 | 400 354 222 149
13, 252 | 123 ‘ 173 | 84 | 420 | 364 ‘ 403 348 309 161
14 | 252 | 128 | 174 | 88 | 421 351 \ 466 375 309 165
15 | 264 125 B ‘ 425 864 | 496 385 375 149
16 | 267 124 | 226 92 462 370 506 366 392 169
7 | aso 18 | o231 | es | a8 | 380 | 527 385 446 170
18, 387 | 127 | 206 | 99 a2 | s | 62 405 462 164
19 | 348 | 115 ' 280 ‘ 9% | 521 | 387 \ s14 | 388 490 173
20 | 385 119 | 288 | 99 ’ 524 | 38 ele | 413 537 173
21 384 121 309 104 532 | 400 652 | 388 618 183
22 0 38s 13 | 810 | 102 | s12 | 409 ~ ( 669 181
23! 3 1| 38 | 99 | 579 | 403 | | 723 187
24 388 ‘ 128 \ 334 | 99 580 | 411 } ’
25 | %2 12 | 379 o 586 { 412 | |
20 40 125 38102 605 418
27 | 498 | 136 | 455 0106 | en 420 ‘
28 | 508 183 | 459 612 | 428 !
29| 525 | 186 500 | 1Ll \ 653 | 4ll |
30 | 527 ‘ 135 508 } 100 ‘ 665 : 432 |
31 693 | 449 ‘
32 ! i l | 720 | 469 | |
33 | L o709 | |

No. 1~10 HWHTEXOZE (Data of the Run-off Plot.)
No. 11~33 [HiZ#EFFo %k (Data of the Infiltrometer.)

Fig. 4. 3 iWRLIc X 5 RHEREHERC BT 5 = L hvbon i, ¥l - BdH - & 5= YHRMOFR O X
5 I BB AR XK T3, WARC X AHEENEEL, o R—MRECDBZ L8 bh b
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l
%
l

- & Grass Coye

—o— FERTEE Run- off plot
—e— LEE  Mountain inbiltrometer

e e——————

#FL-b Intiltration bate ,f, mm/ar

300 t(;ﬂ 500 GC;D
K A1 5RE Rainfallintensity,i, an/ar.
Fig. 4. 4 [4TRAEE £ BEREOBIR (4)
Relation between rainfall intensity and
infiltration capacity. (4)

——HURYE R & BT O MISE FPR O JEi (2)

100 200

599 %5

7, IKBERS - 7 o< YV RRiE k0%

& 5 BB A G HIK T, F—
Hik L DD T2 EEX BB NEEL
TAEAME B iR h D7,

2 OBEFICE L hvclllsefinie, ek
KL X Y —IBEHLT, vy v -X
Ik AHIEEEFIE L CERmE—EEL
~ FOMFREL LB L, KK f=ait it
SPPRED EFCEL T 5. 2 2T HRB

nd

HELU— b, 1 XMERAREE, a B N b X

Comparison of data between the mountain = AR BLO
Infiltrometer and the Run-off Plot. (2)— WETHh, b<l THH, ZOEIXEE

PO NHIRKIE & A& Il

f Plot—¥ks FoTest land (Karamatsu ass.) ]

: %7_]—.\‘11’(‘4‘60

g Ll koz &h b, MR

=

& gL — F OBIRIT,

5 WERRAREA E DI BIPI AR

i O BB L BT 5

*

s L L L !

ik, MERRFREEOBEM L &b

300 400 500

600
TH R 3@ & Rainfan intenSity,i, mm /iy

Fig. 4. 5 [ERNGREE & BAEREOPIGR (5)

Relation between rainfall intensity and infiltration capacity. (5)

—— IR T EX L LB BT o Ml Eest o L ()

700

CBFELY ~ bh =1 Off
i AR, XE
P DI R EBERELL o PR

Comparison of data between the mountain Inflltrometer

and the Run-off Plot. (38—

Plot —fx#kghst Cut over land

\ Akamatsu 255 )

BRERC LB &, LI AEC

F
S
S

g

o~
S
—T

%% L-b Infatration vate, t, mm/w

8
N

BB D, —BECID
R EVALNTHD, L
= o R—ERREE CRILRH)
H BT E BRI
T, B - BEEHD X 5
I BIEMED S HIX T,

LB R B LY ~ +
M—Ee Y, Thll kB
HY— ERELS LW
7, IR T et
KfEoBEY - ML 1B

L . L L
200 300 400 500

E$ & 58 & Raintall intensity, <, mm/ar

Fig. 4. 6 [ARUIREE X BIERED MR (6

600 700

BDUL, HHhObIz 5%
MrEZLRAEL, ZOZ

Relation between rainfall intensity and 1nf11trat10n capacity. (6)

— IR TERX & B g OB 0 S 4)

LT FRHE D BB BERE AR A

Comparison of data between the mountain Infiltrometer

and the Run-off Plot. (4)

ML BIRE, TOMED
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KEhpr rEzBR Plot—j#k#s Forest land (Konara-Sakura ass.)
%o

L2 LT, —Bciiio
Bimga, HIECE V1E%
FARDHEFREEL D $125
MERELT LIE, TR
L7 Table 7 i&X>Th
BHonThsd, Bhb, H
KT OBEED B,
RRTRERI. X > T LTz
WEBBREL & bIC, L OHE

53 -+ Infiltration rate , f, wn r,

° 100 20 0 W W 600 T T
HEFHEENLERBED B% & 58 & Rainfall intenSity, i, mm/u
MR L TCEX B Fig. 4. 7 [AFIMEE & BIBEREOBIR (7)

Relation between rainfall intensity and infiltration capacity. (7)
Hv = ik, Fhd THHE HIEHs PRI & L7 o 52 YO0 JLi (5)
Comparison of data between the mountain Infiltromater
DT %, and the Run-off Plot. (5)—
4. 4 {EfIAEBEEOME

B L EHORFRIZ DT, 3Tk, Grappock, W.'™, Neat, J. E.**, LopermiLk, W. C.5,

Dutey, F. L. & Havs, O. E.®, JUP', JI[A™ ™, )@ &0, A oF XA T 2+
PERAOME & OB BT, TRLOFEDO P TURLN TV, Zhb OB, BigiHosgn
FTHEONT, BBV~ F SR T S L —BIVRER & L TRD LR T 5HH, kEile 5
FAAREIRTWAEE 5 ThB,

ZOWHIBETE M edhich, W CHEOBREL £3° BEOEENI—GEAL, WErE
ML CE e, LT, HIMPRAE-CHRNIREE & BIBREDIFRC DWTIL, 122 A L 307 &\ 5 iRl h e
L, EREORFE—EBCTAZ LI O THIAEICHE LD TH B, LaL, HEDLMICISZL D
kb Dy, HEOEMNEL I EIETHD, (HABEREONETSH > T, HHOEMNEIILM TS —

SOMETHB, TDBE Table 22. HpE L BEEONGE (1)
ST BT b O TS b Relation between slope gradient and infiltration capacity. (1)
I 79 N 3

—ANC s " Field experimental research.—
NEC, = OWER T oI BRI P

™ N ‘;\ $753 [/
B L LTHE D WS i i E 1 B Infjiz?tratirj)un capgcnlr::zy/rlr)
2 TR LAY, : Slope _
LD LITEZL TR SI,\;te gradient P = S
Z oillgag IRV CBEEY o- ) Natural condltxon Exposed A, layer
s 5 e, Mo 1 5 385 262
T LD L 5 ITHIRT S 2 2 345 243
B 3 25 332 222
PO THES R ML X 5 . 30 . 202
LLC, B2 ERERY 5 35 253 172
PRl Qo) iy 6 40 216 164
7 45 198 151

3, BA TR




— 5 = MEERBRIGNI e 95

HiD = 35—V 7 RO LR

o TR XgL L, BRI 15°~45° O

o R e FIC s\ T, 5° 3 XIC 7 B
THEE LIz & ORI\ TIE, #
BT L RIS E O ok D HRR
ek, ThEEREL CHHIREOE
Frc T, BEFRIAEIICE 6 s o0
TwY bk, BRBREELTRT—

/

w

E=}

S
T

8

& ¥ IntiltraTion capacity fc, mm/arn

er B 400 mmfhy HFEHEYX LTI T s
S, = OFEEL, Table22 » Fig.
0 0 0 W w0 0 5.1 KRTERDTHE. ZONC
4 M Stopedradient (5°) BT 5ic, L s OB
i V18 2 BB Th#s k3, WELES
Fig. 5. 1 {HifHE L BIBIEOIR (1) £ :
Relation between slope gradient and SHEOEIPNC I\~ Ci, TREDS
infiltration capacity. (1)
—-FHic k> 55 Field experimental research.—— & & 4ic, BiEfE  HgEOHEINCS

NTEMCRD LTS, Lo T, ORI f=b—aS OEMIMCHEEGT 5 X > ThbH, &
T, S WHEOBRE (o), a & b WHKTHH, HAEK a BERAOETNC & bir ) iRKE
TR E R LT\ b HRRAEDHEA1E 1=481.0~0.641S, EHbIKAEDOEA 1% £=318.2—0.386S

THEHLIND, HRREOH I THPRIEL D &, GiRHEOHINC & b s 5 BETEOBIEEOKRE DI,

FER L OWBOH HYE, ERNAEOHEME & IHIRED =R ¥ ~2 38R, I LToREL
KECRDT Dz Licil] T2 0 L#EX b hs, Table 22 1woWT, gAML S OCHIKEIC X2
T, BEBCEED DD 8 5 DR GHGHRC L OTREL I L 25, T & bICHRRZEE B0 b
iz (Table 23 BR),

Table 23. 75 # & 7 *&

Analysis of variance.

s o | WETHE | B o@moE| 5w | 5 om K W %
| s v v F P

o4 G | omes | 6 | 62142 15.14 0.001 <P<0.0l

wox C 26231 | 1 1 26231.0 63.90 P <0.001

M E E | 2463 | 6 ; 410.5

& T | esor 1| |

KT, EREATE ZARDIRRCOWTTHBD, UL TR OBMEREY T B EHH 75 <,
DOVBERERBIIESC 2 DRI DT, ThEFRT AR CHIK L HiRE A LA KL T2 e
7ebDThH B, MIEL DD - B (o) Hi - 25 5—Y 2 FEFEOLIERMH - 7 b= v Fi
Eit - T~ VHHIO 5 HIXK TH Do HEAIAEOHPIL 5°~50° T 5° R X 10 BB oWT, [4RM
EE% 400 mmjhy % FUE L UCTEBL oo & OfiFL Table 24 /b 0NC Fig. 5. 2R LA EE D ThH
Bo TR D &, B LBEEOMRIIEMC ST AR LS L ZHEL L ERERL TS, Tk
bb, EHIX & BITEREOBEINC L S TBEREIIRD L T B Lo L, MERIcH g, 0°~15°
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DEEOHESIED T, B —e— # Bare fand
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Table 24. fEAHE L BEEOMR (2)
Relation between slope gradient and infiltration capacity. (2)
——EEEREEPN DE R  Laboratory experimental research.——

i ll Al B A 2 Infiltration capacity (mm/hr) B
Site 1 Stope | sy | R TTIT T & 5 B H n 7= A
No, |gradient li%are i covered | (Konara- Cut-over land Forest land
) and | land Sakura ass.) (Karamatsu ass.)

1 5 104 62 | 366 ! 326 ! 136

2 10 104 6l | 366 325 137

3 15 o el 328 291 1 126

4 0 0 60 296 262 L, 116

51 25 | 98 57 268 235 | 104

61 0 | % 54 244 220 | 98

7 13 91 50 227 198 0

8 40 \ 88 48 215 186 I 84

o 4 82 42 188 163 ’ 79

o | so | 74 |39 180 | 153 73

Table 25. ol O T~
Analysis of variance.
g@‘m%:{zmﬂlamﬁé %ﬁﬁ‘%%ﬁzﬂ: W #
\ S v \% F P

@ s G 53787 9 5976.3 6.80 P<0.001
X C ‘ 358059 } 4 89514.8 101.81 P<0.001
mE E 31650 " 36 879.2

& K T | 44349 | 49




— 52 — PMSERBIGIIJEH S 55995

b3 dDrEX LN, Table 24 1o\ T, BIEHAELI 7L b ONCHIKENC X > CTEEIBCEEYNH D
DESIERGESIEC X D THRELIE A, L bERLENDD b (Table 25 B8, ¥
Bl OEEEOHREY ttest DEXLF LV RI Lol s, BERRENS X 5 RiEEAELR
2o

LI ORI BELT, BERA—BEEOMRIE, = 0BE% v TN k1) % BEREEZ IET %
BaERC AN I b isw E Bbhs, Lo LT ofE e LTk, Eftoine L bieoTE
BRI L, 2 OFGROREELIEER e 2 HIRY O 5 DT, MR OISR D K
E\, TLTCBERIEO R Zbhs 15°~45° OBRIAEOEEA T, < OBIRINIEERREHC L
D X5 THB,

5. & #

ZOWFZRE, TCIREE LI 1 HiC o3\, (LHIRITEIC 1) 5 Rk D BEHEEC 43 2 M2 T )
HomoTnb., FORAWEEL, HFhOWHck Xig+E%, Horton, R. E. 0FEiciEE,
KD BEOE D b BT 2 7e T2 iedh b BEREOMIIEL, Wi &/ CIUHIBE: 2 6
AL L2 LT, TOFE2HTE, <K, 1HERKOBBIERIET HDILLHRET v Y FOK
ORE!, HITEIRE ORI X % BIENED LKL, MERARIE & BERED MR, Hid OBIRAE L BEREDBR
PRIPLMCTHZ LR HMBE LTS, SRERIE 1955 4£ & 1956 SEOMER I D, B« BIFERT
DUHEBFRHEIZ S W TR 2 b b D TH Do Z DFHRITAD X 5 CHEHIEI N5,

(1) 1HEROVEBEREEZIRET 5L, ZoOHIBEFT TS 7w Y F e el w0 H
LT RMB I, KILKHEF OB (=20 7 —Y 7 ZiEE0 KBEMFMD &l (7 < Yk i
DHFEIO L EHERIEO S TRR LI L &5, KDL 5 el g5 i,

 X-m|

10 20 30 <

Hw > ‘ l X AR
W H 26 6 3 m: £
poid H 6 \ 2 1

UHIEHE R ORI B, BRI R A B0 3R t= —Xgﬂx/ n EINT, 95% DEFEERT,
X—m % £10mm/hr, £20mmlhr, £30mmlhr BB L5 LTHE LD THSD. Shuzes
CTHBEHATES SO TV, —IGDOHRT L LT, +20mm/hr ZHEARCERIC 27 HIK CHEA L
e Th, EHITIRIRIFHRTE N, TR 6 MRS MRS ok, LT, TRz
DREERMNED D L LT, FWICIE LTI h L7 e Y FREHTRETHA S,

(2) HERGE G Flosiekis GUX) Blc Xk >T, BUsHaC sSindh 50 %, 43 27 #HIX
RV THIE LRREBE L — b2 b o THIEIR L, ORI, HEREER &\ 5 K& el Tk
W5 & D IR AREEEDTRD D Ivie o red, FEROHIRIER] © BHIX I LW ATREM D bivie, F
T, BRHI - CRERERHD « BLEEHY - jHIEREY - ANETR SHURIEIC X 0T, i, BT ZofEES0HK
FiC & 0T, (KARERHIC b MESERE R (IR O RIBIRIE X 2T, BBEbcB R D b hicD Thb,

FIHTTCCHE L 24 HIKOEH L EDT, 51 HiKo&¥ky, HEiEs X o zofoRF



FLOCEoOUBMBERNC & 2Wezpst G2 (k- FE - JIF- ) — 53 —

EIELL, HPERAER T CHER L e b RD & 5 it ifeote,

o Hy

oW ORI T | g | | |
CstERR | suEEEeL | & |

BEEL - | 03 | (0 ) (23) aw @ ® } )

(mm/hr) t 246 | 272 | 257 160 191 99 | 11

62 74 39 4

(%) | % | 106 100

| | [

(H) M OEFIHIR B R 7R T

DRI ML DR O RIFT DU TR 528, —IS B HTERIC X D TRE Lz k & 5, MR
RIS LA D b i,

(3) HERFETIE, EOXENDOBEEYEL I\ BRME TRV E2 L, FEmmEOERC LS
ROBEL ~ BT 52 Lavbhotc. SO LIXBEROE L FICERTIER 2B 03,
REPUIE « DBBREY Doy OEE LEL D Z L THIITE %, Tbb, bl bR KRmE
T, ThLITOBEREY boWan bDORETNEL, LEWGIKMRRMEYHASE IO TEEY
— FAEML, TORENORRBEELILL 5 ERRECoT, DBREEL ~ MlRE—EliciEs
<o T OMEREHREE L BBREOMRE, f=al OWPHHELIT 5L 5 Th%. 22T f BBBEY ~
b, LRI, a & b WERTHEY, b<l ThHBBEEOBHHNT EREL, a LHCEE
Mo NS O R E WAL B .

DX S, MRMEC LS TBEY — b2 E(LT 505, R TOMEN ST, ToHECTF
RBINIEAMRREL IEC LBHEL ~ FEE b TEETH L.

(4) BREOBEEC s JIF TR, coBBH L »T, WHEEELlET s 85ay, EE
fe—HTF & L TERRANGT I b i 2 Eavbaote, & ORI, —RcBEsEosimne & 4k
DTBBREVEDT5 2 LB THOT, 15“‘~4540)ﬂﬁffﬁ?ﬂf‘bi,& LA CHBEBEAEZ R L T 5,
L7edi 2T, ZOEMAOTHATIE f=b—aR 5 —RKKiZ, ZOEWREIEEGTELITHE, =
2T, fINBIERE, S MUTHOBEAE (o), a kb WHETHDL, Kk SHEENLY, »oBEk
DREGHHTIE, BEEOTECHHIE 0 b a oftidikE v, Tichb BRtofm & b i 5 BEEOWR
SBRIAREFGZ Eibhol, L L, —BRIC15° T3, AWM X 2T L BEEIIEER s &
5THY, F1o45° Dl ETIRERE e HIZYNC X B HISEH = & L ¥ — DIRBRIE, 2l &L B
DEEZDND,



— 54— MRS IEmE 5599 5

X ik

D &g IE - N EEBD - A 22 BIB—RE B Lo LSS X 5 il B (s 18D,
MERBSBIIZEHS 83, p. 40~64
2) Horton, R. E.: Analysis of run-off experiments with various infiltration capacity.
Trans. Amer. Geophs. Union. (1939) p. 693~711: SEEFEKIRT PRIESNSIREY 62

3) Horron, R. E.: The role of infiltration in hydrologic cycle. Trans. Amer. Geophs.
Union. (1933) p. 446~460: SERIFKRIRF MSEARSER 62

4) ARERF A MRFAEER R R - HYR - BROY - EeRIEER p. 48

5) - HEEETE p. 169~171

6) SEEHFEANE: #RPRLBE, BR3EHEIG, 138, (1953) p. 31~34

7) SFRFERER: FRBRO BKEEREOR oW T, MRl 139, (1933) p. 13

8) FHFERME: BiE - £ - TS T B 08, FRKRADIES, (1953) p. 1~38

9) FHTERER: BE B, (1954)

10) R i SEOBEZRLI/RE, RARIEKRES, 47, (1955) p. 111~123

1D Jrk EE: EHIFRIRRS LKGRRELRC BT 2 EiE (551 - 2 40, JLUEEMES, (1955)

12) b EE-oR)EEE: TIBELFEHE O REAMBAICE T2 A B2 H), duimERES
(1955) .

13) Grabppock, W.: Surface run-off and erosion on granitic mountain soils of Idaho
as influenced by range cover, soil disturdance, slope and pricipitation intensity.
fniges—3N: wHB5 62 - 63 - 64 (1938)

14) Neai, J. E.: The effect of the degree of slope and rainfall characteristics on
run-off and soil erosion. Agr. Eng. (1938) 5.

15) LoperMirk, W. C.: Studies on the role of forest vegitation on surficial run-off
and soil erosion. (1931) Agr. Eng.

16) Durey, F. L. & Havys, O. E.: The effect of the degree of slope on run-off and
soil erosion. Jour. Agr. Res. 45 (1953) p. 349

17)  FULFUME: MRk T & L BB o BT, HWAKESHEm, 13, p. 115~140

18) JIAEfE: HERmTECH T, HRBKES5E®, 20, p. 9~28.

19) JIAEHE: LHEREMODITE G5 180, HERRYIER, 61, p. 10

200 NREHE - mOERE: BB RMEHESIEC M T 5ER (FH), BARREEMEE 35,
3, (1953) p. 73~77

21) WEfHER: HEREEROBBCKIETHE, WAREREE, 45, (1953) p. 237~246



L WHoUBETC L 2 lERER Gr28 &k - NE-NF-BID —55 —

Some Measurements by New Type of Mountain Infiltrometer. (2)

Tadashi Satd, Yosuke Murakami, Hiroshi Murar and

Keiichiro SeExkikawa

(Résumé)

This study dealing with the problem of infiltration function on the slope area
of mountain forest land, is continued from paper No. 1. The fundamental object of
this study was to determine the effects of forest cover on the infiltration function
and the idea based on professor Horton’s “Infiltration Theory’’. Infiltration capacity
was measured, using the same type of mountain infiltrometer which was reported in
paper No. 1.

In this paper No. 2 is discussed the number of the sampling plots to determine
average value of infiltration capacity in a single complex, comparison of the infil-
tration capacity on the different surface covers, relation between infiltration capacity
and rainfall intensity, and the relation between capacity and slope gradient. These
experiments were performed in Iwate and Miyagi districts over a period of two
years, 1955~56.

The results are summarized briefly as follows:

(1) To determine average infiltration capacity on a single complex by this
mountain infiltrometer, there arose the question: how many sample plots should we
have to get? For this purpose, measurements were made on the forest land (broad-
leaved forest, Konara-Sakura ass.) and the bare land (clear cut over-land, removed

litter layer) and the values obtained were as follows;

X-—m
Surface covers ‘
0| 20 \ 30
Forest land [ 26 6 3
Bare land L 6 2
These values were obtained by applying the formula tz,%&vg’ the idea of

fiducial limits to the data (at 95% point), where t: Student’s “t”’, X: sample mean,

m: population mean, S: standard deviation, n: number of sample.

(2) To ascertain the effect of geological structure (group) and condition of
surface covers (site) on the infiltration function, the last infiltration rate was
measured on the 27 sites of 4 groups, and then the data were compared. From
these experiments, there were no significant differences between the geological
structure, but between sites within each group there were highly significant diffe-
rences. These were: a difference on infiltration capacity could be obtained depending
upon the condition of surface covers, forest lands, cut-over lands, grass-covered
land, disintegrated lands and foot paths. Moreover, on the forest lands, these

values were affected according to forest classification and vegetation type, also cut
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over lands, methods of treatment and processes, and managements of after cutting.
All the data of 51 sites, including that of paper No. 1, were studied to determine

the relation between infiltration capacity and condition of surface covers, neglecting

the effects of geological structure and other factors. Results were as follows:

i Forest land Cut- Grass Disinte- Foot
Surface covers | . over covered | grated
Conife- | Broad- The land land land | path
rous leaved | average
s | N | O
Infiltration I i i
capacity (mmfhr) 246 272 257 160 191 99 11
%) 96 106 100 62 74 39
Number of sites 13 10 23 13 3 8

There should be some questions to discuss in regard to these data from the
statistical management aspect, but as a preliminary means, we examined them by
the method of analysis of variance. As a consequence, highly significant differences

were recognized in accordance with condition of surface covers.

(8) Surface run-off had already occurred under the condition of low rainfall
intensity less than infiltration capacity, and the infiltration rate varied with the
rainfall intensity. Depending upon these results, we had some questions about the
“Infiltration Theory”. But these might be explained by the presumption that the
ground was composed of various parts having different infiltration capacities. Under
a certain rainfall intensity, surface run-off occurred only from the parts having a
lower infiltration capacity than the rainfall intensity. Infiltration rate increased
gradually with the rainfall intensity, and after the rainfall intensity became greater
than the maximum infiltration capacity of the plot area, infiltration rates stood at
an almost constant value. These relations of rainfall intensity and infiltration
capacity seem to resemble a parabola form which can be expressed by the following
equation----f=ai?, where f: infiltration rate, i: rainfull intensity, a and b: constants.
Then, b was always less than 1.0, and its value became proportionally greater with
a better infiltration function of the soil. On the contrary, the value of a had a
tendency to became greater adversely, that is to say, worse in infiltration function.
Thus, the infiltration rate changed with the rainfall intensity measured in relation
to surface run off, and therefore, infiltration rate at the time of the maximum
rainfall intensity which would be presumed in the district, would become very

important.

(4) It was recognized that infiltration capacity was affected by the slope gradient
of ground surface. As to this relation, it would be correct to say that infiltration
capacity was generally decreased with the increment of the slope gradient, and in
the case of slope gradient from 15° to 45°, there was nearly a linear relationship
between them. Consequently, in the limit of this slope gradient, this relationship
would be expressed as in the following equation::--f=b—a$S, where f: infiltration
capacity, S: slope gradient, a and b: constants. The value of ‘“a’’ became greater
on better permeable forest lands, where the litter layers were piled up, than on the

worse bare lands. From this equation, we found that on the forest lands, the
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decreasing rates of infiltration capacity in relation to slope gradient were greater
than those of the bare lands. However, in the limit of less than 15° slope gradient,
infiltration capacity did not decrease with the increase of slope gradient, and on
the slope of more than 45°, the effect of decreasing for surface run-off energy

became gradual.
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DKM
Forest condition on Site No. A. 1

(Akamatsu ass.).

Phot. 1 llsgrftod> (1 i#Es

The mountain Infiltrometer in measuring.

Phot. 3 Site No. A. 2 OFfii Phot. 4 Site No. A.3 ki
Forest condition on Site No. A.2 Forest condition on Site No. A. 3

(Sugi ass.), (Buna-Mizunara ass.).
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Phot. 5 Site No. A. 3 OHIZRE
Surface condition on Site No. A. 3
(Buna-Mizunara ass.).

Grass covered land on
Site No. A. 5
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Phot. 8 Site No. A. 5 ®OHl i
Surface condition on Site No. A. §




—Plate 3—

Phot. 10 Site No. B. 2 O}kl
Forest condition on Site No. B. 1 Forest condition on Site No. B, 2
(Hinoki ass.). (Akamatsu ass.).

Phot. 11 Site No. B. 2 oHIARE

Surface condition on Site No. B. 2

(Akamatsu ass.).
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Phot. 13 Site No. C. 1 OHizRAE
Surface condition on Site No. C. 1

(Sugi ass.).

Forest condition on Site No. C. 1
(Sugi ass.).
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Phot. 15 Site No. C. 2 OHuzk Rk

Surface condition on Site No. C. 2

i L. o ; (Hinoki ass.).
Phot. 14 Site No. C. 2 o
Forest condition on Site No. C. 2

(Hinoki ass.).



Phot. 16 Site No. C. 3 OFkiL
Forest condition on Site No. C. 3
(Akamatsu ass.).
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Phot. 18 Site No. C. 5 Ol
Forest condition on Site No. C. 5
(Buna ass.).

—Plate 5—

Phot. 17 Site No. C. 4 O
Forest condition on Site No. C. 4
(Karamatsu ass.).

Surface condition on Site No. C. 5

(Buna ass.).
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Phot. 22 Site No. C. 7 Ot
Clear cut-over land on Site No. C. 7 -

Wil

Phot. 20 Site No. C. 6 DOHFIL

Forest condition on Site No. C. 6
(Buna-Mizunara ass.).

Phot. 23 Site No. C. 7 DHIsIKNE

s

Surface condition on Site No. C. 7
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Phot. 21 Site No. C. 6 DHIZFRAE
Surface condition on Site No. C. 6
(Buna-Mizunara ass.).
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Phot. 24 Site No. C. 10 o /jiighiH Phot. 25 Site No. C. 10 DOHiZRE
Disintegrated land on Site No. C. 10 Surface condition on Site No. C. 10

Phot. 26 Site No. D. 1 OFf

Forest condition on Site No. D. 1

(Akamatsu ass.),
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Phot. 27

Site No. D. 2 O (kERikHs

Clear cut-over land on Site No. D. 2

N

Surface condition on Site
No. D. 2

Phot. 29 Site No. D. 3 oRig:Hl

Grass covered land on Site No. D. 3

Surface condition on Site No. D, 3
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Phot. 31 Site No. A. 1 o355
Soil profile (No. 1) on Site No. A. 1

Phot. 32 Site No. A. 2 O3
Soil profile (No. 2) on Site
No. A. 2

Phot. 33 Site No. A. 3 OFIRIHH Phot. 34 Site No. A. 4 Ol
Soil profile (No. 3) on Site No, A, 3 Soil profile (No. 4) on Site
No. A. 4
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Phot. 25 Site No. A. 5 o=l " Phot. 36 Site No. B. 1 -+l
Soil Profile (No. 5) on Site No. A. 5 Soil Profile (No. 6) on Site No. B. 1

Phot. 37 Site No. B. 2 o3l Phot. 33 Site No. B. 3 -3
Soil profile (No, 7) on Site No, B. 2 Soil Profile (No. 8) on Site No. B. 3
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Phot. 39 Site No. B. 4 oI
Soil Profile (No. 9) on Site
No. B. 4
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Phot. 40 Site No. B. 5 o5

Soil Profile (No. 10) on Site
No. B. 5

Phot. 41 Site No. C. 1 oI Phot. 42 Site No. C. 5 O3l
Soil Profile (No. 11) on Site No. C. 1 Soil Profile (No. 15) on Site No. C.5
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Phot 43 S1te No. C 6 @:]:JJQHTIE] Phot. 44 Site No. C. 7 &3l
Soil Profile (No. 16) on Site No. C. 6 Soil Profile (No. 17) on Site No. C. 7

Phot. 45 Site No. D. 3 oIl
Soil Profile (No. 21) on Site No. D. 3



Phot. 46 fiE

The experimental apparatus in the
laboratory to measure on relation
between the slope gradient and in-
filtration capacity.

BTN T R e

Phot. 48 JRBEIIBRHIRK (R & 2IARE
DEEPIERBRIC e b )
Plot of broad-leaved forest land, was
used the laboratory experiment to
measure on relation between the
slope gradient and Infiltration
capacity.
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Phot. 47 BRHUK (ipbA & BIEREOSINES
WCHIG AL o)
Bare land plot, was used the laboratory

experiment to mecasure on relation be-

tween the slope gradient and infiltration
capacity.
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hot. 49 7 %= v REHEEIR (iR & 8
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Plot of clear cut-over land, was used the

laboratory experiment to measure on re-

lation between the slope gradient and

infiltration capacity.
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Phot. 50 FEHuK (HifH & BERED
SENERITN b D)

Plot of grass covered land, was used

the laboratory experiment to mea-

sure on relation between the slope

gradient and infiltration capacity.

Phot. 51 # 7~ YHHIK (i L BE

T &R v 72 )
Plot of Karamatsu forest land, was
used the laboratory experiment to
measure on relation between the
slope gradient and infiltration capa-
city.





