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Table—4 Porosity (%) in different horizons
of soil,
a: very loose pore,
b : loose pore c: total loose pore,
d: fine pore, e: total pore,
but, upper value : mean porosily(%),
middle : standard deviation, lower
: number of data.
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Table—1 Loose porosity of soil in individually different divisions
of soil horizons and deposils (topography).
Pc : very loose porosity, P :loose porosity, Pt : total loose porosity

T :mean value, s:standard deviation # : number of data
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C |MILEGK P %103 1.3 2 14.8 3.0 11 10.0 0 1 13.6/ 4.2 12 '11.1 2.9] 9 12.2, 5.7 18
SHALBERP % 12.7 — = \I7 51 - - E11.5| — — 5.6 —| — [13.0f — — |14 5 —' —
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Table—2 Loosc porosity of soil presumed by soil hardness (H) in
different horizons and deposits

- 3 i TEH » @
’i‘.{f Topography ! B 4 14 #b Dissected mountain [Undissected gentle
X HERGX S slope
2> “Deposits |~ L3 Wid
. S R A | T | AT £ | Bk R L | HERtEL | BBt
[Hori- | Item colluvial | Creeping [steep residual |gentle 5sedentary
~zons| \ d d. creep. | d. creep. 'd.
A o b3 ¥ on 71 64 19 25 21 46
! B4 o H 6.2 5.7 5.5 5.6 6.2 6.1
H A L Bt &R Pc 15.6 16. 1 16.5 16. 4 15.6 15.7
ki HlOFL B P 29,7 30.2 30. 4 30.3 29.7 | 29.8
4 H LBt R Pt 45.3 46.3 46.9 46.7 45.3 | 45.5
A o B HEon 79 69 23 31 21 56
WORE A omm H 11.3 11. 9.8 12.4 12.2 12.1
il oK L B Pe 8.4 8.7 10.1 7.3 7.7 7.6
K HlOfL KL ®P 23.6 24.0 25.3 22.3 22.4 22.5
2 HLAL PR R Pt 320 | 327 35.4 ' 29.6 30.1 30.1
B & K o 79 69 23 32 21 57
B0 4% B omm H 14.6 14.4 12.3 17.0 17.5 17.6
TN { = 5.5 5.6 7.2 3.9 3.6 3.5
i HofL B RP 19.8 20.0 22.3 17.0 16.5 16.4
SR Am AP 253 25.6 29.5 20.9 20. 1 19.9
I ® OB Hn 26 40 6 31 12 46
Wl B i B omm H 21.1 20.9 19.0 23.1 21.3 22.3
MK FL B R P 1.7 1.8 2.5 1.2 1.7 1.4
i HofL Bt R P 12.3 12.6 14.8 9.8 12.1 10. 8
" & ML FLBR # Pt 14.0 14.4 17.3 11.0 13.8 12.2

e & DM D S 14 S 7k 2 DHIIERE T LA
DT, WK, TS oIS aHTLE, 241
e oldEE LN LD TH S, NiKDLHIC,
MEDDOEEEGUINETRB 208 AL TIR
— 6 DIYFAEELO SO LI LT, MBEHIENLK
FUBTR, HIFLBR, AMALEUR CHUA - HD Aichedd;
AhckicLi.

4-4  IBELRI D FAFLEKIERL

M 112 400cc TR U bk 2 3Lt T LT
e L HEHIELBERE, R— 2 i3l 2 b &1y
— 6 OREFEERN L THEE U 2c RO KA ER L
1ebDT, Fa, HWIEELHERIKMNIC RO MBSO
BWEDLPF TS, MROBAEBELTAH S L,
ATFOZEHNH D DD, 1FIELN - LB ET LT
WA EMNTHONS. T, ARETIE TLER
FEREMARE UTO BMELICo0TId, LI » S
EmIcikE U it M LT, Mo sLi
kRt s Lic L.

F— 31T EHERIR M NC A SROFLEIK (R
OFLE, HATLBE, [ETLEhL,  HIFLERE,  1WTLBR

W, AHIFLBRE, SLER AR ERK hE DK IT s S &18
B X I mMmBICRR) ARLALODOTEHS.

Ko, BBLTKOX D UHIIMEES L LN 5.

(OARSEBITE UT, HATLERR, MRS S
ALK GFert) TIebAEL, Al BM ERIBIC
MNEIRD, CRTHRODOBINERLTHS, BHE
OV, THEIOEOARZOEMIZE, K&
ABERBET L EERLTNS. (R— 48R

2A,, A, B, C BT 512L ILREBORD M
Woiiaht, oMK CHICEN TH 3.
HALBRIZC T HI0BHDMMINER L, HATLERE
ZERD LTI,

(3)BJFi, CMOHATLBIRITEN - A, BRI
EOERHO LB TIHUE S, LR OBHNAKELZ
KR D LA E DI AE CHEER LT 5. B
— 7 OBRETRT & 5 IR LF i Ak - B H
SR ENTV AWAHE L, MBS TRICETT
T5E, —RITHRAT 34, LphmofmTr - it
BHVIETOILE - REGZ L0 2Pl Ui, &
ICHRFIOSILIMENEST A RERIT L, WMCE
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Table—3 Thickness and loose porosity of soil on individually
different soil horizons and divisions of deposits and

topography.

a : thickness (cm), & : very loose porosity (%)
¢ : space of very loose pore (mm), d: loose porosity(%;)
¢ : space of loose pore(mm), f :space of total loose pore(mm)

PR 12 ) -
AL’ Topography B #F s My dissected mountain | ARMIATAH « VIl
X - HERXSYy o undissected slope
/j} Deposn:s & LI Il 4T e ',:?\ 4o “_& H U . {EJ ﬁ.i s T M)
11410 e 1 11 e 2 3 s il % 4 ol I 379 ¥4 e
Hori~ | 7§ H steep

zons Item .| colluvial | creeping | creeping | residual | creeping | residual
Al | gga) cn 5.0 4.7 3.8 2.5 22 | 25
VlOHAARRR(E) % 16.7 16.3 19.3 16. 4 18.3 16.5
ML () m 8.4 7.7 ! 7.3 4.1 | 4.0 | 4.1
AL R(d) % | 23.9 242  25.3 21.0 24.6 | 23.6

i A B WCe) mm | 120 11.4 9.6 8.6 5.4 | 5.9
MO ARAEIECS) mo. 204 9.1 | 169 | 127 | 9.4 | 10.0

1 t

A B %(a) em ' 282 | 2.5 | 16.3 18.0 0.0 | 240
‘ﬁkﬂ%%ﬂ% % | 8.4 89 . 121 9.3 7.4 9.0
DOHIAAE I Cc) m 23.7 19.1 19.7 14.4 28.0 15. 1

H L B z’é(d; % 24.0 23.6 25.8 22.1 20. 7 21.7

g | BRI hiCe) m Lo6n.7 50. 7 42.0 34.3 78.2 46.7
M 2MAsECS) mo | 914 69. 8 61.7 18.7 | 106.2 6.8
B J& X(a) om 102. 4 82.7 82.3 | 46.0 122.0 100.0
MARLBR(L) % 4.8 5.8 6.4 ' 4.2 4.8 1.1
MAABE(c) m 49.2 48.0 52.7 | 19.3 58.6 41.0

ML B R(d) % 22.3 22.5 24.3 17.9 18.8 18.7

i AL EC(e) m 228.0 186. 1 200. 0 82.3 229.4 187.0
H 2HABECS) m 277.2 234.1 252.7 101.6 288.0 | 228.0
C L g(a% om 80.5 62.9 34.0 39.0 126.0 135.0
*ﬂj:}[,p;;zzggb % 2.0 2.2 2.0 1.6 1.9 1.4
XA () m 16. 1 13.9 6.8 6.2 23.9 18.9
ML B R(d) % 12.0 13.7 12.4 11.5 11.5 11.5

1 #1 7L BR e C eg mm 96.6 86. 2 42.2 44.9 139.9 155. 3
M| AHABREC) w1127 100. 1 49.0 51. 1 163. 8 174.2
A2 L7 X a% o 216. 1 171.8 136. 4 105.5 290. 2 261.5
HAFBI (e m 97.0 88.7 86.5 44.0 114.5 79.1

M LCe) m 404.7 334. 4 293. 8 170. 1 452.9 394.9

i 2HARE(S) m 502.0 | 423.1 380. 3 214.1 567. 4 474.0
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fiz, &%, oo CRIGE SRR L
THh, AROEREAELENS G, A EHIL
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H5. 0k, (Lo - HRRKIOBES, AFTTH
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EEATDCENBBL.
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Lot EHMTHELEENS. bbb, K
RAEHIEE, EoEMEORE, ALK
&18B EH AT RO, MBS HIEPHERTK 435I
DIZODOEEARTNEDTHHH, TDER, L
DL E DHEIZ K S~T/HE K, Ko lTLEL
13, HFLBER LD &, ORI KR IdohTH
i L o s, B RO O E R
DXk GRERHAT L « ¥R - BRRL) %, MdiL
ECE Tl <, LMo ARimomT
FHTEL L > TS,
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WEIE->T05, LhoMIALBRoLLIE, KEZD AN
239 ORI SRS 20ICKLT, kD
ABT, 203 v POALDLEL N TINBH, #F
CHIEENTO AL THE3Hb I THY, ik
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WA, ZDEH, WHTOZT AINDIA & O
i, BRToLMoO—Ki§t:E 42 oNndhbdTH
508 O AN, WEBicH BT, Bl
MM, Wi, AP OIRTLES & OB 1452
2DV, DE O, LEAAERONLS DAL
Mk, REHADHEYTSH HDITHLT, RO

#id, CLGHEROHMTHEEEZLITH .
LDEHCEZLB L, LHoMER, Thhiimic
EVIZEBHEOTUEONEE S, BENTHB1RLE,
MDD EBE S TV LA T EMlNK
9. LT, COMETIR, LMEehdis SR
LT L, Higim, M 30cm o488, £WT
1 mEFEDLEF, Wl T TOLLMRTELRE & iTsHs
TR LitLie. UTF, K4 ofpiidicst
" BIRETEA & o3hiseRYy, TUAII BB EIT S C
Licy 3.
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5-1 2LWBEORE

FhOAMILREER, & HIGRN ok S i L
MO & EDRTRENS Y, BlIUNCRMOE S D
Jids, ATHIEBER LI -TWBT &EH, Ihdsbh
7. TCT, AFOHSIZOOTREZIMZTH 5.

T4, KoL RIS T, Wid s0idiE
U DR E E R LTH B L, %—5, #
— 6 RUNHEDH— 4 D& SUSEEMSG S I,

H— 5 IFT RO B HER R 5D Ay, A,
B, C (&) ORIELRLILHOT, HE LM
itk ->T, »Y #tkod s oL Evoh
3. %—5 0N LR, PHRBROMRICHNRT S
b s, FEOMTURICHNTE2bDEEKSLT
WIS, ZORDMRFE—4TIT->THBEDT, 2D
MilieBHTT 5.

X— 6 IR R AT D L 3ER D T & R iED
ARULIbDTH 5.

ZNODERDOIERERM LB LTH S L, BB&
FRDEIEEMNERLB.

(D&LROFL& i, MFTEEIcL TR,
e 1mbd 3mPYEDOboplilidhs, Lol
W, SMEMHLSAREL, BlEOBXIE0.5m Al
DHEDOMSsmMPYEDLDMBBE LTS, ik, &
DOWHIL, M UTORPHTIT>THDDT, 45°L)
L@ AR DA A - THIZ,

QUBFTRNITIE, A A, B O&LEN6 & &4
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[’}7 1t o s | B’RE t"lV LR I c:'._nn QA M| WA T RS t"M et | R P‘M {t §1
o ¥ [ m | M| % om | W% u om | W% 4 om | X % o | W 14
At 25 2| 2 50 5| 12 14 1.0 8 31 23 21 32 23] 62
[ Y A 152 | ne | 2 290 | 160| 12 80 6.1 8 162 129 2 10 123 2
(25 VUTFM B 907 551 21 1150 LA 12 4890 328 8 8CO 312 2 864 539 v
ra)) C 2078 | 1029 21 1960 | 764 12 | 1110 799 8 | 1500 603 21 1732 823 “
g oM & A 2.2 9] 1 45 24| 24 56 60 5 53 29| 16 43 29 %9
LV 5 S A 261 [ 322 14 aza | 219| 24 228 | 228 3 366 254 -6 3571 257 s9
# W L 968 | 398 14 1696 689 24 1180 147 ) 1450 281 16 1413 S04 59
(25 VUFMIe| C 2229 | 488 14 | 35921 1355 24 | 2340 557 5 | 25691 %32 16 | 2886 981 59
Ay 52 35 7 5.0 22 6 48 18 9 5.0 o 33 50 29] 85
M K O+ A 352 218 7 448 | 217 6 326 | 253 9 307 | 189 33 332| 208| 55
(25~39° ) B 1085 [ 368 7 | 1es0| ass 6 | 1072 339 9 | ta38| 168! 33 | 1356| 435[ 55
w| © 2100 | 278 7 | 2750 834 6 | '847| s81 9 | 2347 s97| 32 | 2161 23} 54
A &7 28| 15 a9 1.8 9 a4 271 48 38| 30 a7 32| &S
m 7 & A 309 180 *5 458 | 354 9 224 122 iR 192 156 30 262 190] 65
(25%59 “cf()] B 1147 | 236 15 1439 | 258 ? 855 1721 1" 1042 | 296 30 1089 | 284| 65
wl C 1950 | 727 | 15 | 2389 | e8t 9 | 1327 323| 11 { 1532| a36| 28 | 1718 S59| 63
Ay 65 35 2 40 o 2 35 2. 17 38 221 21
Lo T A / 395 | 125 2 280 20 2 1491 a3l 17 201 1321 21
(4 0% 1450 5.0 2 | 1250] 150 2 9471 555| 172 | 1028 323| 20
)] ¢ 1900 | 100 2 | 1500 | 200 2 | 1285) 4w0| 17 1364 3725 21
M 34 27| 87 48 22| s3 39 29] 35 45 30 17 43 281 262
2 om B A 245| 212! 97 406 | 235| s3 2w7 | 171| 3s 240 | 70| 437 271 195 | 262
8 1007 | 36431 | S7? | 151ua ) sio| s3 894 260| 35 ) 1183 | 362 117 | vien| 391 242
5] C 2085 | 810 | S? | 2859 | 1059| 55 | 1s72| SS9f 35 | 1807 | s28| tra | 205t 741l 259
Deposits  Horm X S n b4 s n | X S n < S n x S n

Table— 5 Depth of soils layes on individuallly different divisions of deposits (topography)

and geology.
a : residual deposits,
¢ : colluvial dep.,

{1 granite,

il © 2 mNADAINER LT 5.
(QuEicid, PERBURD EELIXT A, A,
BatMoR & /NS <, FHlio T L 5 ik
P LIKICRN T &, 2T LR L ic 2T
&<, MfTEBINSOTENEE EE DT L 5M0H
Frldic s 2 —BAg7a M E LTHD Sh3, (i
HUPHRILDA, BEIR—EMICIE, bR,
EXICTDORENBENSDOHM R SN, e LT
B, MITESEEERLELLE->TWNE). ZhitlT,
KiLERPHREEicBsbhre, WE - Bl &L, R
PR TETROEMZSEE DD, MifTL0HlR
Lot vEFERLIBmIBNCL 5XT, Y
N ERLTW S,

b : gently slope creeping dep,and mudflow dep.,
d : creepjng dep., e: steep creepjng dep.,
[ :all deposits, g: diluvial~tertiary,

i : volcanic ash and dcbris,

7+ hard rocks (paleozoic, andesite etc) k& : all gcology

(DREINDO AL MOH S DLIMD S ITHD, A
K, BMOBEZIZDOOTIRAT T OHLGEAIWD S 11 5.
b/ FHROSREIFHE (RILEEVIREET) LIS TR,
JRRR D M ARHP X F I 5RTA, BidsisiHi
ZERLTHSY, MIHTIREL., shibd, B
ICARAYUHE, BN & TAANKIEE b6 S0
1eHHPRRP, = VT, A, BMOILE M X0 O HE
Mo-T3s, Ws, BEDOKMON: LD b, Bl
DELDHH, KENEBERLTOLEEL LS.

5-2 ABHMHERECLILBOEE LA{LBORE

HHITER MO E (K4 ~6) ZHIET 3%
o, MEFOYIIRMIE &R U et & BAthio
WHEIT -7,
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: AR g immmg e O P
NN = [ s[o m[w @ 2o o |e 2| ol ole s[n sla ulre (e w]a e e ofa s
i tir PR3 I VO IR TR S N B S O N 7O IR P71 7 B V<3 S - S P ) I 4
. Ay 53 21 3 49 251 12 49 25 7 15 05 2 346 1.8 12 5.0 0 1
x A 450| 187 2 589 3281 12 354 181 7 309 200 2 156| 155 12 260 ] 1
A’ B BaG| 249 3 | 1671 9346 | 12 15(1[]’ 55.8 7 750 450 2 1133 431 12 | 1100 0 1
"t (o 1523 11124 3 28921282 12 15291 680 7 1400 900 2 1654] 538 12 | 1400 [} 1
B~ Ay 5.4 40 15 54 29 5 a3 29 é 57 12 3 4.1 27 3 3 20 7
:5’;’ A 2a70 79| 15 | vae| sr| s | 2ss|vz2| s | 297] o 3| 2] sur| s 2u] sas]| 7
LA B 810 225 15 1400} 290 5 1017 | 353 & 1209 82 3 938| 3729 13 | 121} 372 7
u~ C 89.7 | 574 15 42201 2185 5 1600 | 436 6 1467 17.0 3 1404 533 13 | 1979] 873 7
A 12 1.7 9 5.1 15| 13 41 29 14 47 431 13 5.7 <8 15 ESN 19 17
3 A 4901 304 9 345 167 13 317 ] 134 14 290 229 13 269 | 242 15 255 149 17
* B | resol ano] o |ises] ser| 13 [1306] 207 | 14 | Be2| 318 13 | 12| s52| s | 1i24 328 17
C 2522 452 9 12815 662 | 13 |2257 | 699 14 1642 648 13 | 2193) 609 15 | 1687 456 15
: A 34 23 7 43 26| 13 48 34 19 38 27 10 33 " 6 41 29 10
¢ A 210 186 7 443 198 13 2}(19 124 19 230 17.0 10 583| 376 é 147 85 10
; B 10291 2.9 7 1627 381 13 1129 1 357 19 1060 21 10 1147| 380 6 | 1080] 309 10
Cc | 1757 424 | 7 |2992] sa6| 13 |1818| 707 | 19 |2285| 1020 10 |2250! 229 & | 1s0u| ses| 1o
A 36 3 7 57 17 6 &5 1.5 2 1.8 1.9 8 48 45 5 23 0s 3
i A 150 | 128 7 338 123, é 215 85 2 58 43 8 80 &7 5 12.3 9.4 3
k4 B 8141 444 7 |1225) 33 & *700 | 300 2 606 340 8 | 1000]| 290 5 700 148 3
é 1584 | 528 7 {2330 1128 ] 11d0 300 2 |1804 | 1081 8 | 255011003 5 [ 1450 629 3
Farest| Hor. X S n| X s n| X S n|Xx s n| x s n| X s n
Table—6 Depth of soil layers on individually different types of forest (from upper column;
natural broad leaved forest, coppice f., Japanese cedar f., Japanese cypress f.
and pine {,)and divisions of geology (from left row; diluvium~tertiary, volcanic
ash and dcbris, andesite, granite, mesozoic~paleozoic and metamorphic rocks).
MEINF & UeaghitRih g & b 1, TR RLE LRE-TVS RTEDT, ThicUHd 5 EaE

e LIEIRNT, FeaLMOIEE (K—17) LRILHO
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Table—7 Depth of total soil on individually different divisions

of geology and effective reliaf,

Effectiuc reliaf 0 ~40m 41~60m 6121 Em
T . Siatistics _ ] _ N
x S n X ! S 1 n X S [ n
_%ﬁgﬁ'L* o ! -
LR CRILFERD ! ' g !
volcanic ash, debris @ +9[3.53' 46 | 2.8 1.83| 15 ’174‘ 6
FERERER D L2io40! T
' welded tuff | L3117 ] 11 ¢ L2 ' 0.40' 7 — | —
LS (44) ‘ ‘
esite aluv.y | M0 031 6 | 14|10 9 | 0.9 ]0.42 | 1
T ' ‘
Bl andesite | 14[040 5 1 13,036] 5 | L1 046 4
b aE = ‘ ‘ | . !
propylite | 1.3.0.53‘ 10 | 1.2|o.48[ 15 | 1.4]0.9: 4
SR f B ! |
Wwif-brecoia | 271204 17 | 1.8 | L3 8 ' 13 L15| 4
1 8 &
granite ‘ 18'107‘ 59 | L 40 1.1|o.73 1
e A RGHER |
xnesoé ~paleoz.s. | 1.6 |z.18 14 | 1.6 \1 17! 24 1.5! 2.01| 14
T R - ;
e R hic | 2| os| 19T 20 097] 1 | 14 |o.70 7
F—8  ERERRLIRCHEA M OIGERAF (LichaRigEsom mkis) QS (m)
Table—8 Depth of weathering soft rocks on individually different divisions of
geology and effective relief.
Effective Reliaf 0 ~dom l 41~60m | 615 L m
—— Statistics _ i T o
X N n X S ”n X S n
S}(e(illogy( —
tLER CRILEEED l
volcamz: ash, debris | 8:2|3-8{ 35 I 816 i 6 = — I -
RS
7 7ﬂ¢m7edtu[f|7z}362|u‘ ‘320| — —I—
HE (442) ) : ' 2 | nn .
aniside Galuvial) , ! i 0.05 ) | 0.01 | 0.03 I 13 ‘ 0.0 l 0.0 | 17
T I, .
andesite (dil~ter) | 2.7 ’ 2.17 9 1olieol 9| 0ojoo | s
RS S 10 ‘
il propylite | as|sn| 0| cifes] 15 28|07 3
2353
tuff breceia | 59387 17 ' 11 ) 158 | 8 } 1.5 [ 3.00| 4
1t M %
 granite | 6.4 3. 04‘ 59 3.6| 4.15 | 40 | 0.8 240 11
e HAENHERTE
e ~paleoz.s, | 44| 218 | 14 | o6|r30| 24 | 03|09
TR e SRR, R
fx uctured, lmetamorphlc | 6.0 | 1. 81 19 l 5.7 ) 2.89 | 14 5.4 1125 !
D 2UHER b, EENIRIA20~30BELIF T, FES ToL& IS FEOEFPEALF LB L, 40m~60
EETIUANE L, oA D, (TURRIAVNE MTRTHINZHOSTEZI Db OBNBIS 2T {EdED:
WIZEELIRBEEX TR, Wz &itis s, chuc LTeomLl LTI DnlfE

R, APERRAHREE U BN & HER TR 022
SEICHEEAEMAN RS, N S O ofE
SEERETHINTLEL N, (14 R AH4omEL

UMD BHITTHS.
Fi— 7 OFFERRDE & IS0 RO BRI A A
BMUTH L&, SRNYEEINE LTS RE40m
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Table—9 Valuation of function of charge (storage) and flood control (infiltration) of soil,

where A : percentage of area
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Fig-8 Relations between total loose pore space of 1 m depth soils and annual precipitation
on different geology and deposits divisions.
A :creeping or colluvial deposits, B : residual deposits, C : slightly stamped down soil.
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Fig-9 Reclations both between total pore space, thickness of ‘A+B, horizons and
annual precipitation.
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Table—10 Score table for estimation of total loose pore space of 1.0m-depth soil,
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Table—11 Comparison of pore space between whole soils and constant

depth (1m and 0.6m depth from surface) soils.

P. : very loose pore space, p:loose pore space

P, : total loose pore space, ¢ : thickness
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15§'m A L Bt W Pem 64 70 78 44 60 49
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Table—12 Weight of Ao layer (g/m?®) and total loose pore space (mm) of surface
30cm layers of soil, on individually different types of forest and types
of soil dcposits.
AoW : Weight of Ao layers (g/m?), 30cm p: total loose pore space mm)
of 30cm layers of surface soil. x :mean value s :standard deviation
n: number of data
AT I A
HERTX 4> Deposits | 5% £t L % T 4 lAteep Ji B £ | i L stamped
- - residiual d. Creepmg d.i Creep colluvial d. | mudflow d. down
| bS .
w |~ REA, plempA. A, pangA, WAL Ac 2K, Ao il
T i B 4 LE ik lfJ't htjr _uﬁ W EBR kA LEBR g
Forest type A, Wi30cm P‘Ao W‘30c‘m P|A, Wi30em P|A, W30em P|A, W130m PIA, Wi3oem P
Statistics g/nf g/ﬂf}mm g/’nfmm g/nfumm g/nfmm
KRR |7 8 4ix| 2, 789| 101.9| 2,804| 112.0 2,038 110.5| 1,992 113.4| 3, 020' 128.5,
natural broad EHE{F% s 1,936, 20.5{ 1,248 16.2] 429 17.7' 1,082 14.9 0
leaved forestlﬁ ¥ ¥en 9i 9 15 15 4; 4 10 10 1} 1 '
;_ T T T | 0 - T -
s E 19 %) 1,805 84.5) 1,595 100.2 1,674] 84.1| 1,726 81.0
c(?ﬁlii(yg%)ﬁst Fadi e s 878| 28. 0 419 14.7; 723 20.0 626] 14.1
PP LT 19[ VU 5 9 9
Pl E ’M JE{? 2, 895_ 90. 0 2,015| 102. 3’ 1,276} 91. 9’ 1,969 100. 61 2, 354 98.6 811 64.2
japanese BB s 1,414 16.0 700 20. ')* 522) 28. 7‘ 684, 17.9; 1, 036' 21.6 796/ 13.6
cedar ‘ﬁ H n 16 16 16 16\ 4 4 28, 28 11, 11 8 8]
e / * KT 1, 6111 88 6‘ 861| 100.4| 1,175/ 81.6 837/ 96. 5| 944) 98. 21 663] 71. 8]
japanese \Ef’fﬁ u}l S 766’ 15. 3I 422 12.9 546| 24.3 616/ 15.0; 45.2 12.7 176 26. 6]
cypress ¥t i Hn 19} 19 200 20 ¥ 4 1l n 8 8 4 4
- 5 1 7] 3,238 80.4) 4,335 107.7 ‘ " 746 70.0
ine Bl s | 2,869 20.9] 2,078 24.1 ©o458] 17.1
p 7tk Mo 15| 15 100 10 5 5
£K—13 A NDIE & #i30cm A BRIAD ANFU WL CBREER T BRA51)
Table—13 Weight of Ao layer and total loosc pore space of 30cm layers
of surface soil on individually different types of forest and
years of forest.
#4 rank of years of forest << 204 30~494F. 50~744F 754k <<
" . BT Ay m g | Ao pr | abir | Ao | 2t | Ao i | 2t
S R e B | R W e | E W Soent | E | Yen
N ° cm ° cn 30cm ° cm
types of forest | siavistics "\ | &/ni |m | &/nt |m | &/n{m | &/n | m
oW E ¥ ﬁﬁ? 1,571 76.1 1,863 89.9 1, 859 105. 6 2,519 110. 3
broad leaved 4’"’ i {bu XS 758 18.0 731 18. 8 599 19.1 1, 390 17. 7]
forest ¥ ¥n 18 18 18 18 14 14 39, 39
2 * i]?. ﬂ’lhjr %ﬁ? 1, 799 96. 5 2. 085 99. 1 2, 625‘ 100. 3 2,616 95. 3
: AR - 1,014 21.0 964 21. 9 1,139 15.7 469 14. 6]
japanese cedar | g U™ 8 15 15 39 39, 24) 24 6 6
E 7 x| E ¥ iz 784]  85.5 1,051 94.7 1,346  97.6 \
japanese o i s 4000 15.1 584 15.6 753 15. 4 .
cypress | ¥t ¥ ¥an 22 22 39 39 16 16 |
- 5 | ¥ x| 1,504] 64.7 3,432 910 5633  98.4| 7,220 111.5
ine b “." ﬂau 8 671 14.7 2,362 22.6 1,415 25. 4 4, 097 16. 5!
P oK En 8 8 9 9 9 9 3 3
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Table—14 Cover percentage of both herbs and Ao layer, weight of Ao and total loose-pore space of
30cm layers of surface soil under individually different types of forest and divisions of
crown closure of forest

3 H K X < 64% 65~75% 75~84% 85~100%
crown closure of forest
3 - )
P o \ Iteaﬁﬂi% Ao i HARA. A, BAHAEARA, E!Ao [ A MTLEARE Ao BA I\‘J’%ﬂl&
* ﬁ%’ﬂizﬁﬁ Sﬁ’ﬁ M| HE ?ﬂﬁ’ﬁaﬁi i B ETEY ngfi ﬁlﬁﬁ BIBNRENRE &
tvpes of forest ~ herbs (A A, W|30cm Plherbs |A A, W(30om P herbs |A, |A, herbs A, o W30om P
ype Statistics N |eov-% cov %|9 / ntimn cov. 95|cov %9 / nfimn cov. %cov %9 / ﬂfmm cov. Fcov. %| 9 / nt|mm
_ |
KRG | 8 X 33| 87| 2,948 101.8 ‘l 74| 2, 076! 112.7 46| 86| 2.397| 113.1
natural broad EHH#HEESs 19.0 17.1}] 1,155 13.3 .5‘ 28.0 569 8.1 22.1] 12.9| 1,566] 19.2
leaved forest 7 B ¥ 9 9 9 9 5 5 5 5 25 25 25 25]
| I
_ |
” - o1y ffix 23 87| 1,321] 82.6 34 90° 1,824 90. 2| 27 95| 1,603; 98.2 25 88| 1, 864| 87. 5
WZFIRM | pwsans | 12.6] 12,4 306 25.7 10.4] o 3 604 107 124 6.2 33 221 1.7 14.3 969 21 q
coppice f. 7Ok ¥n 9 9 . 9 9 16 16 14 14| 8 8 8 8 16 16 16 16]
|
3 E B {[ﬁ? 51 81J 2,250; 98.7 46 82 2,416 101. 4; 37 88 2,186 92.7 19 76| 1,390, 86. 3]
A F EAER LS 24.4] 18. 8‘ 979] 19.6' 23.3] 15.8] 1,149, 18. Gi 26.4| 11.9 1,124 24.6] 17.8 22.0 652 21.7|
japanese cedar| ¥ X} ¥» 13 13 13 13 28 28| 28| 28 19 19 19 19 21 21 21 21
l |
|4 / + ¥ 13 fﬁ? 53 63| 1, 023i 93. 6{ 41 61 1, 048" 94.7 40| 66] 1,102 91. 3
A 2 { 21. . 1 .7 N .
japanese ERXEs 21.8| 19.1 324! 22. 8‘ 1.8] 23. 0| l 14 1l 20.7 20 6| 721 15.8
cypress | & ¥ ¥n 10, 10, 10 10 25 25, 25, 30 30 30, 30
| | 5 R
e ' i !
E ¥ 66 87 51} 92} 2,621 75.00 46 94l 3, 289! 101.4/ 41 98 3,838| 103.2
e 7 | mamEEs 17.9] 22.9 18. o“ 8.6 1, 665‘ 27.4) 35.1] 5.4 1,564, 28.3 28.9 21 1,566/ 20.8
pine % K o 13 13 5 5! 3 3 3l 3 9 o 9 9
; 1 i |
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Table—15 Infiltration time of 45mm head-water on forest soil.

‘ FAEILER | €/ %
3N b3} types of forest natural bro- 2 : japanese =4 v
ard leaved| japanese cedar cypress pine
| ol 3%
X R =B \x Numb of| 1st 2nd 1st 2nd 1st 2nd 1st 2nd
~.. test, unit
surface T ¥ sec sec sec sec sec sec sec sec
condition (Statistics ™
_— SE ¥ fEim 20 49 18 44 21 50 19 4
Do MAMMERT | b w5 2 5 10.2 324 13.4] 3.7 124 28,3 14.1 27.2
0 point | # K Eo 56 48 34 24 66 51 11 10
e o e | EJ filim 96 223 87 154 130 212
A/{"['n%ofl‘cévmm B G zf;s 45,5 130.6]  47.1  44.90 100.7 50,2 - —
*_ered point | #v K 8 w18 12 20 1
ey ﬁﬁﬁ 1, 268 — 229 490 628 1, 400| 161 21
i é’{“ﬁ 3;;‘?;‘75 PG 2% s (=) 102.6] 165.0| 384 450 -
down point N Ok ¥Han 2,222 9 6| 5 3 3 3
F—16  HHLADLHFIURICE T B -5mmIKEGD KD B
Table—16 Infiltration time of 45mm head-water on non-forest land soil.
T3R5 H A& B T (D m @ | K ,m(&&
Land use grassy plain meadow | farm field | paddy field | path |
¥ no of test| 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st
115t unit| seb sec min min sec sec mi}n min min
?4) ” 5} " / " ﬁ ” ”
SE ¥ m 37 113 42 950 134 383 210, - 176
piglEsE s 37.4  89.3  48.0f 65.0, 85.3 197.4 — — —
WOk B ou Ul 7 16 7 6 5 3 — 4
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Fig-13 Relations between specific run-off and annual precipitations on different geology.
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Table—17 Land conditions and state of discharge of
TRIAFOMEGE L, FIREH: & BB AR U0,
Z e + |
b IR 2 occupied percent, {topogr "7 R H occupied percentage
¢ basi of topographic areal-aphic| , of land use area
name o asin eX €010,
ﬁiﬂtfliﬁ .’é\tlk!ifﬁ . Ed!%f( s‘fﬁ; geology g KA | A0 | SEHE ) ARAK
gg’zsfssgfg) index i city |paddy farmgra—Ssy forest
% degree %l % %
E o || 36 21 31 55 BHR RS, RilE 0 1.5 © 0.5 98
JNA N " 32 15 28 | 40 | ZERRE 0 1 0 1 97
4 mia | so 17 | 36 | 71 &ER%&;‘% 221l 0 5|0 0 | 95
b3 N N 42 17 38 44 |&ILE, & zgm;& 0 3 0 0 97
OGN E | 24 16 | 20 | 38 mua( 0 0| o0 0 | 99
#maE " 33 14 | 29 | 44 gu) 0 0| o0 1 98
moE N ” 26 15 22 50 o ") 0 2 0 0 97
® o N ” 27 16 | 23 | 45 v () 0 2 | o0 0! 97
A =N EBET M| 44 10 | 41 | 50 | FERPGegs 0 2.5 0 1 95. 5
Z R N|ZERN| 28 | 15| 24 | 42 " 0 0| o0 1 | 98
E B MI{EL M| 52 6 51 56 ” 0 6 0 0 94
Nk N 3 @ Nl| s6 2 56 73 " 0 8 0 2 89
WOR NI | 43 9 | 41 | 63 0 5 |0 0 | 95
KB N " 22 12 19 | 46 guﬁﬁma, TR 0 3.5 0.5 0 | 96
e W ” 38 19 33 61 UREE 0 3.5/ 0.5 O 95
e B NI ER fi | 62 9 | 60 | 64 }(lhD{+§flhﬁ 0 9.5 6 17 | 66.5
WO N Wk | 68 8 | 66 | 114 1 3 1 18 | 77
7% J[] et " 62 7 | 60 | 88 )(lllDZ+)<ll|T»’H_}é‘ 0 6 | 5| 41 | 48
il ” 17 14 13 | 60 | ZA9dLiE 0 2.5 0 0 | 97
o] ” 24 | 14 | 20 | s1 ) 2 5 1 1| 90
JuKC " 26 14 22 | 40 1 1 0 1 96
BN " 68 3.5 67 | 78 )<11|19€+)<|l|r'" 0.5 3 1 28 | 66.5
H o9 MK N 60 6.5 58 | 64 1 8 | 0| 40 | 50
K O#oN " 37 7 | 26 | 58 | @l f‘*l 0 5 1 2 | 91.5
R OB ON|KE N 22 9 | 2 | 49 ﬂfﬂmh, /J-Ju(m!z) 0 512 0 | 92.5
KON " 59 5.5/ 55 | 82 )<|I|IX+&1I|r 0 3.5 10 19 | 67
4 o )45 el | 59 8 | 57 | 77 " 0 0 0 41 58
mom ik Nl oes 3 62 | 53 ” 0 1.5 0 35 62.5
X &) " 55 5 | 54 | 39 ” 0 2 | o | 28 | 63
% I jl " 49 5 | 48 | 45 ” S 0 0.s| 0 | 33 | 65.5
3 I " 39 14 | 35 | 37 " 1k 0 3.5 1 18 | 77
BRESJ -of | 3R BB )1 | 29 12 | 26 | 44 | DipechiEly 0 0.5/ 0 1.5 97
F 2 AN|FepmN] 46 16 42 58 KLk + = 0 3.5 0 3.5 92.5
®OF OM|IBRTFN| 24 13 | 21 | 37 | REReibmE 0 0} o0 0 | 99
=4 mil| my#h| 24 | 27 17 | 26 | thiER D) 0 4] 3 0o ! 92
B o MIE M| 20 | 23 | 14 | 37 | BFeh4dE 0 0] o 0 | 99
NN " 25 11 22 | 40 thik R ?ﬂz) 0 0] o 0 ! 99
% BN ” 14 19 9 | 34 w o () 0 0o 1 98
TE N4 T 29 17 | 25 | 52 | WiEMElES 0 4 | 6 0 | 91.5
KRN EW | —vEI | 27 10 24 39 | R&RRchrAEN 0 0 1 4 94
— ¥ " 27 18 | 23 | 36 | chim (B 0 0 {0 0 | 99
AN " 21 22 | 16 | 40 " 0 0.5] 0 0| 99
M s ” 20 | 21 15 | 32 " 0 0] o 0 | 99
oo oA | 58 8 | 51 | 75 | KILER+ XKiLFERT 0 8.5[ 21 6 | 71
K N ” 59 6 | 57 | 72 " 1 23 |25 8 | 47
JE X 0| s @ | 36 11 33 41 HEEEHER TS 0 2 0 3 94
K B N KR BN 66 3.5 65 | 80 | KL+ KL 0 3.5/ 10 11 75
th )i " 55 4 | 54 |101 ” 0 4 7 | 24 | 64
A B ONMIAWRMN] 21 12 18 | 68 | AEldg 0 1 0 4| 95
#E )l t Nl 39 5 38 57 | KR+ 1EEE 0 3.5 2 1.5 92.5
w8 4 5.5 40 | 63 | KLEK+rhiEN 0 71| s 4 | 84
Joof o miEm o 46 6.5 44 | 62 | KK+ pdHEF@E)| 0 6.5 7 3 | 83
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each drainag basin in Kynshn districls,
P TR I3 20km? ~90km2 D & D BOZ LI - & 78 » T 5.

i T EORRERE KT T K7 76 K o B &

Wi J®| run-off coefficient | specific rnn-off| specifc run- ratio of plentiful d. to scanty

4ERRKEL by different annual | of plen-tiful offof scanty d. by different annnal

(SE4E{f)| precipitation i discharge discharge precipitation

’ﬁg;:ﬁ“ 2,500 | 3,000 | 4,000 | 2,500 | 3,500 | 2,500 | 3,500 | 2,000 | 2,500 | 3,000 | 3,500

precipi- mn mm mn mn mn mn mm mm mm mn mn

tation w/s | abls | ami/s| at/s)|

i

2,380 0.78 ! 0.83 0.91 6.2 9.8 1.25 1.3 5.0 5.4 6.3 7.5
2,120 0.73 0.83 0. 86 4.9 9.6 1. 40 2.0 3.1 3.5 4.1 4.8
2,350 0.71 0.73 0.78 4.8 7.7 1.1 1.2 3.8 4.4 5.4 6. 4
2,270 0.70 0.75 0. 80 4.8 6.7 1.0 1.2 4.4 4.8 5.2 5.6
2, 240 0. 65 0.75 0. 80 3.4 5.8 0.55 0. 65 5.2 6.2 7.4 8.6
2, 260 0.50 0. 60 0.70 2.9 4.6 0.6 0.7 4.1 4.8 5.5 6.6
2, 240 0. 60 0. 65 0.75 2.8 4.2 0.6 0.8 4.4 4.7 5.0 5.3
2,240 0. 67 0.71 0.75 3.7 5.7 0.55 0. 65 5.8 6.7 7.7 8.8
2,480 0.82 0.86 0.91 8.0 14.4 2.5 3.3 3.3 3.6 4.0 4.4
2, 480 0.82 0. 86 0.91 6.2 14.8 1.6 2.0 3.1 4.2 5.7 7.4
2, 380 0.73 0.81 0.86 5.7 9.6 2.3 2.5 2.3 2.5 3.0 3.8
2,580 0.72 0.81 0. 86 5.9 12.5 2.4 3.0 2.1 2.5 3.1 4.2
2,490 0.78 0.91 0.95 9.0 15.5 2.9 3.0 2.5 3.1 4.0 5.3
2,400 0. 69 0. 80 0. 82 4.1 7.3 1.3 1.8 2.9 3.2 3.6 4.0
2,130 0. 69 0.75 0.82 4.0 7.0 0.9 1.1 3.8 4.4 5.5 6.5
1,940 0.73 0.78 0.82 4.5 8.5 1.8 2.0 2.2 2.5 3.1 4.3
2,370 0. 65 0. 69 0.73 5.0 7.0 2.1 2.5 2.2 2.4 2.6 2.8
2, 560 0.73 0.82 0. 86 6.2 8.9 3.05 3.15 1.8 2.0 2.4 2.8
2,630 0.80 0. 85 0.88 6.2 9.2 1.8 1.9 2.6 3.3 4.1 4.8
2, 680 0.78 0.88 0.93 5.4 9.2 1.7 1.8 2.6 3.2 3.9 5.1
3,050 0.82 0.89 0.95 6.1 8.6 2.05 2.2 2.6 2.9 3.3 3.9
2,560 0.76 0. 81 0. 86 5.2 9.0 2.6 2.9 1.6 2.0 2.5 3.1
2,495 0.86 0.90 0.95 6.3 7.7 4.15 4.25 1.4 1.5 1.6 1.8
2,375 0.78 0. 86 0.92 5.5 9.2 1.3 1.6 3.5 4.2 4.9 5.8
2,100 0.78 0.82 0. 86 4.1 6.6 1.0 1.2 3.3 4.1 4.7 5.5
2,110 0. 60 0. 65 0.93 4.3 6.2 1.5 1. 65 2.5 2.9 3.3 3.8
2,920 0.82 0. 86 0.90 7.3 11.0 3.2 3.4 2.0 2.3 2.7 3.2
2,815 0.78 0.82 0. 86 4.5 5.5 2.0 2.2 2.0 2.2 2.4 2.6
2, 208 0. 65 0.71 0.75 4.0 6.5 1.7 2.3 2.2 2.4 2.6 2.8
2,400 0. 65 0.73 0.82 4.2 6.6 1.6 1.8 2.1 2.6 3.1 3.7
2, 480 0.79 0.82 0. 86 5.4 8.5 2.1 2.7 2.2 2.6 2.8 3.2
3, 080 0.82 0.86 0.91 7.1 8.7 2.0 2.0 3.2 3.6 4.0 4.4
2,503 0.61 0.71 0.82 4.0 7.4 1.7 2.5 2.3 2.4 2.6 3.0
3,610 0.78 0.86 0.95 7.2 10.0 2.05 2.25 3.1 3.5 3.9 4.4
2,475 0. 65 0.73 0.81 4.3 8.5 0.9 1.1 3.5 4.8 6.2 7.7
3,355 0.82 0. 86 0.91 8.0 10.3 2.8 3.2 2.7 2.9 3.0 3.2
3,150 0.73 0.78 0.82 5.7 6.7 1.25 1.25 4.1 4.5 4.9 5.4
2,920 0. 65 0. 69 0.73 5.3 7.4 1.1 1.2 4.4 4.8 5.5 6.2
3,575 0. 69 0.80 0.91 7.8 9.1 2.0 2.1 3.7 3.8 4.0 4.3
3,585 0.77 0.85 0. 86 5.5 7.6 1.9 2.0 2.7 2.9 3.3 3.8
3,475 0.73 0.80 0. 86 5.6 8.0 1.2 1.4 4.4 4.7 5.1 5.6
3,695 0. 65 0.79 0. 86 4.2 6.4 0.9 1.0 4.3 4.7 5.5 6.4
3,710 0.78 0.82 0. 86 5.0 6.8 1. 05 1.15 4.6 4.8 5.3 5.9
2, 750 0.83 0. 86 0.90 6.7 8.9 3.2 3.4 1.8 2.1 2.4 2.6
2,780 0.82 0.86 0.92 6.1 9.0 3.0 3.1 1.8 2.1 2.4 2.8
3,610 0.73 0.82 0.93 4.8 6.8 1.0 1. 15 4.1 4.8 5.2 5.9
2, 885 0.73 0. 80 0.84 5.5 7.9 3.55 3.7 1.4 1.5 L7 2.1
3,105 0. 63 0.73 0.86 4.8 7.3 2.5 2.5 1.6 1.9 2.5 2.9
3,100 0. 69 0.82 0. 86 5.1 9.0 1.1 1.2 3.6 4.6 5.7 7.5
3,498 0.69 0.78 0.82 5.3 8.0 2.1 2.1 2.2 2.5 3.0 3.8
2,270 0.67 0.72 0.77 2.7 6.9 1.2 1.7 1.9 2.3 3.0 4.1
2,790 0.78 0.79 0. 81 6.4 8.7 3.3 3.5 1.8 1.9 2.1 2.5
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Fig-14 Relation between ratio of plentiful discharge to scanty d. and percentage of
gentle slope (<<25°) to basin area on individually different annual precipitations

and rock divisions.

A : hard sedimentary rocks (mesoz. ~paleoz. ),
D : partially fractured sediment. rock,

C : granite (deep weathering),

B : massive andesite and tuff,

E : hard andesite covered by thick volcanic ash, F : propylite and fractured

zone (sediment., metamorphic, plutonic),

thick volcanic ash.

G : volcanic detritus covered by
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Summary

We have investigated function of forest land to water conservation in humid
and warm temperate regions, Adopied factors and methods to analysis are as
follows:

ophysical properties of soil layers especially loose and very loose porosities and
their pore space (numbers of reserched soil profile are about 270 in mainly

Kyushyu district)

omultivariate analysis by graph to relation between total loose pore space in 1.0
m. depth soils and environment factors of forest land.
oestimation to cffective capacity of soil water storage and infiltration.
oOselection of topographical index to storage function of soil.
omultivariate anaysis of function of watershed to control stream flow : correl-
ations between index of uniformity of stream flow and topography, geology and
precipitalion in each of watershed, but numbers of reserched drainage basin
are 52 in kyushyu.
(1) Divisions of soil pore and their functions are characterized as follows:
very loose pore (pF<0) :drainage channels to free movement of water in
soil : inter flow and mainly infiltration in soil surface,

loose pore (O=pF<2.7): fine channels affected slightly capillary action to
gravity movement of water in soil : storage,

fine pore (2.<PF) :non-movement of gravity water : capillary pore : retention,

(2) Loose porosities of soils decrease in horizon order from upper to lower layer
(A, >A>B>C). Thus tendency to decrease is marked on very loose porosity,
which distribute much in A, horiz. but little in C horiz. While, humns
contents in soil show the same tendencies above mentioned, that is to say,
humus produced from litter bring up loose and very loose pore space.

(Fig.1, Table, 4,5,)

(3) Soil structure composed great store of very loose porosities indicate well
infiltration. on the other hand, litter layer (A,) supplied forest crown protect
from shock of rain drop and nurse them. Therefore, in sound forest soil
covered by A,. there is no resistance to water infiltration. and then all loose
pore space display oneself an able storage function. (Table 12~16)

(4) Infiltration of soil surface covered by A, is so high that it is able to acception
all heavy rain. but A,-noncovered soil show slightly low infiltration, so that it
is occationary not accept all heavy rain and break out soil surface run-off.
Forest land covered by poor A, such as japanese cypress forest have tende-
ncy to low infiltration and occured partially soil erosion (Tabl.15). Soils
without humus and litter cover display no more storage function than soils
without loose pore space display charge function.
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(6)

(7

(8)

(9)

(10)

an

(12)

Surface infiltrations of A,-noncovered fields such as farm. orchard and garden
are far lower than forest. This phenomena caused by impervious soil film
formed by shocked of rain drop (packed full surface pore). Infiltration of
stamp down or roll pressed ground such as meadow, road and city ground
are little, caused by pressed impervious layers. (Tabl.16)
Multivariate relations between total loose pore space in 1.0 meter depth soil
and forest land environments such as annual precipitation. topography (:divi-
sions of deposits). divisions of geological rocks and types of forest are shown
Fig. 8~10 and Table 10 (»=0.84,5s=40.3mm).
Total loose pore space increase in proportion to logarithmic value of annual
precipitation. It seems that the more precipitation increases, the more plant
activities and deposits structnte roughness increase, and then the more loose
pore space increase,
Porosities usually higher in dissected mountain slope than non-dissected gentle
slope, in the former, colluvial and creeping deposits show most high value, in
the latter especially wide gentle slope in plateau or terrace, residual deposits
show most low value caused by existence of impervious layers.
Physical weathering by geological structare such as crushed, volcanic and deep
scated are more effective to loose porosity of soils than surface weathering
of rocks. Soils distributed in above mentioned weathering zone show higher
loose porosity than non-weathering zone, the other way, surface clayey weat-
hering such as red earths is bring out low loose porosity.
1.0m. depth forest soils are mainly composed by A and B horizons characte-
rized high contents of humus. Accordingly, it is presumed that 1.0m. depth
soils are most characterized by forest, but in the multivariate relations any
scores of recent forest are very small. Therefore, it seems this physical
properties of 1.0m depth soils are mainly characterized by effects of ancient
forest.
Total loose pore space of whole soils are calculated by both porosity and
depth of soil, but, as a results of investigation, coefficient of variation of
depth are much larger than porosity. Therefore, it is considered that total
loose pore space of soils are more characterized by depth than porosity.
(Table.11) Whole depth of soils are different micro-locally by topography and
deposits types and macro-locally. by geological properties.
Estimations of cffective capacities of soils are showing as follow equation:
S.=P(1—krsina)=P(1-0. 137sina)

where S.=maximum effective storage capacity (mm)

P=Iloose pore space in whole soil (mm)

r=mean porosity of very loose pore in whole soil (%)

a=degrec of slope gradient of each deposit
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krsina=coefficients of direct run-off by subsurface flow
Estimation value are shown Table.9. It seems that wide gentle slopes covered
by thick soil layers (especially volcanic ash) have about two times as much
charge function as dissected mountain slope and steep slope (>>39°) has 0.5
times as much as the other dissected slope. Therefore, the writer adopted
divisions of topography such as non-dissected gentle slope, dissected mountain
slope, steep slope as index of charge function of soils.
Estimation of maximum infiltration capacity of forest soils to flood control
are shown as following equation. (but, infiltration rate at surface soil>prec-
ipitation)
I;=P,+P(1 +0.13 n 7 sina)
where /;=maximum infiltration capacity in #nf time (mm)
P,.=very loose pore space in whole soil (mm)
t=unit time ; mean time of direct run-off on 1 st order drainage
watershed.
n=numbers of unit time.
As a index of uniformities of drainage discharge variations in a year, the
adopted ratio of plentiful discharge to scanty discharge, and considered the
more this ratio decreases the more degree of uniformity of discharge increases.
Multi-variate relations belween plentiful/scanty ratio and topography (as
index of soil), geology and precipitation are shown as following equations :
(Fig. 14)
Y,.={G.83=-X) -0} S (P)
where f($)=0.0442(#%x107*—0.9)2*40.850 (except granite)
So(p) =0.0844(px10"*)** +0.422 (for deep seated weathering granite)
Y,=ratio of plentiful discharge to scanty discharge,
p=annual precipitation (mm)
X¢=ratio of occupied area of gentle slope (<25°) to basin area
(deducted 0.5 times steep slope area (>39°)
b=constace=1.5 (except granite)
=1.2 (for granite only)
G =coefficients decided by kinds of rocks and degree of weathering

as follows :
hard sedimentary rocks 7.2
silty-clayey hard tuff breccia and andesite 6.8
granite (deep seated weathering) 5.1
partially crushed sedimentary rock 5.1
hard silty andesite covered by thick volcanic ash 3.9
propylite 3.4

crushed rocks (sedimentary, metamorphic, plutonic in mesozoic and
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paleozoic, in fracture zone) 3.3

volcanic coarse breccia covered by thick voicanic ash 1.8
Scanty discharge increase according to both increase of areal ratio of gentle
slope on basin and decrease of coefficient value of G. but there is no correl-
ation between plentiful discharge and topography and geology. Above menti-
oned properties suggest relation between plentiful/scanty ratio and topography,
soil and geology are mainly characterized by scanty discharge. (Fig. 15)
Coefficients of annual amount of discharge decrease according to topograph-
ical exposure correspond with wind velocily and evaporation rate. It is
presumed that maximum differences of evaporation rate by differetnt exposure
of basin are about 500 mm. (Fig. 16,17)
Properties of flood run-off are investigated by relation between maximum
specific discharge and maximum daily precipitation in a year. Maximum
discharge increase according to increase of daily precipitation, areal ratio of
steep slope and ratio of non-forest area, but these tendencics are not clear.
Extremely large flood flow (specific discharge>500m?/100km?) show rather
high amount in gently sloping basin than steep basin. This phenomena
caused by existense of aquiclude layers in soil surface on gentle slope.
(Fig. 18)
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