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WA 5. ZOBRTHBRHHEHL T, THMNE T LB b FHicB o8, oM E TRIT
WHC BT & 10525, PO TGHBRADRER X ) T OILME]_ DML E DXL, <0
BRIBRREOETARAOND X 52/ d. - OOEMNESEKOMR & L TR Fig. 912
R L5 ROHBERATRT L0 L EL bh, OLMOBAELTRTHRAY. HNA L HEOKT
BRI X5, ABEMTE 30 B TR0 EAECHOUL TR TV 2 b0 2 HRES. Lol
DAELAFOBRICLIOTRS LD L B2 HNIBEEYNH 22 E I 2RI TH 5. L4t
ARAR KT 2 TUOMBETIHHEEA ORI L 5O TR, TEnEH LY 5 i
DHOREFUHEROHLHNTH D, T EBIMPOMEICL 5D LFEENS.
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HER» OB B b obhY, THRCHVTH A RT3 0L BRI, - OrhRAR

HE O IMBERTLOLELLNS. (B Fig. WITFELLr/5708HDM, 3HIRD

FHAR, @B, A8 2X0BRILFig. 91 T2, RANTHEIDTCIRAPETRLTL-5.)
7. 2. 3. BSERICHT DLLBE HE ‘

FEEMC R TIE, S &0 ) EHOLHERT L 0, ETFORUIAIEIKICKA TR T

VB S —DOUIHHER O LR

ot ERERRRIERC 0T, K gy TR E L
EASEL, Thedwse OBFER tm”ﬂmﬂw,AimeJ

HLTRES. point
MAHESR ED, RHMBEADHS
% Vo, % ho, @BER Ho2 L, A
H»OTHAIL 25 LD 1 KB
ST BMNIR V, #WEh h, GEY
He%ased, B(A.H)

AfE BHomAEy 4V=V-YV,

HEE dh=h—ho /<6<\\

TREERE (MED) X 4H=H—H,
(Fig. 94) TRXh, JLCEBEACH
LsFE O GRHOMORFw, a t+oL, KEROBRFE HESNS.

4V = f (dH, a)

B WIS IELAT S b0 T

dh = f (4H, a)

BN A E iR 2 L. #iE% (dh) s (JH) & offlic, &2 0BG
ARorilith. )

WE 5 RBLHO b & SERVR - SEEERY LT, BB LD, B < O
21, KAy L, Fig. 95~Fig. 97 R+ & 5 EFRE% R L.

BRISE IV TIE, HEOMA L RICHEELMAT 528, e TTOMMBIEWET 2. B
ﬁﬁﬂﬁ?;.Eﬁ%ﬁ%t%iﬁ@vﬁﬁfdﬁﬁ%%%,@ﬁﬁmwmwﬁ%kﬁrvéﬁﬁ
TIIMERE L AR T8, B85 EHMRNREEOR - REYSE TREBOHKIC L1 b
S, HEEILES (AR AZETRETHCBITL T oM Mk ¢ 5 L W2 (bEiR
L, TEAEORE & R CHRELEL TV 2.

4, AT honBEYy—EbL Tad L,

dh =K.dH".f(a)

Fig. 94. Profile of slope in transformation point
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T D3 B A 15 B eveenneesnane coreresnnrnenes K
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EHMNEIC ST n>1

I5is, AMEMTIIRIALLTleh2kcht, THMEICKS Y TIHEEMROMBEIC L & ¥
LY, PHRTIENEOWMINBEIR, T ERMNE T2, BRMEEOHEMHH L35
KHEERAOSRCC 2 b H D) 5FTH Y, {(2) HOBORTF =M BET 548
5.

BEL TABZEMIC KT, R~ TENENCBHE R NE T, Si%L i miifre L
3B, ‘

dh = 4H
BEZIEBOTHFRIGEL TS L WoHE < WU bhk.

1. 3. ZWROME & 3l ‘
FEMROMOMNEOMOLFRTHOT, RIR FRTORKNLROATEHD. BRHEHIC
1B A OSWIROMOOE(LIIBITHBR AT, FHRUBCLEMLB L 2 THRbh 5.
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—ﬁ_izﬁﬁﬂmo¥%ﬁmﬁﬁ R L, BEMEIC SV TEMB X RLTYS. LILE
By CREBECEELTAB LT LSS DOFEFRTH DS, D T, REBEINE T L REK
SIMPE b b, SRINE T L HFEROM bR TL 5. HETOBRbAANER ISR
ST THA. )

1. 3. 1. ARMICHH IEHRMG O

FFEMIZRAIT 2 HEROMMAAAL Fig. 3. p. 9 kb Lisl, hivhE, REBEATES
S B L ABISHE TN 66 %, B2 H, BT B CHAUMNHR OERE Y +4HbL TV 5%
5. REBRSHEC2M50%, H43%, M7% e h, AN ICHENT, ToHbhErd
Ve SRS RAZA T VR CHRAMEMNITRE X ) SILMOEOR USRS, EORAHE S
#EdHA <.

1. 3. 2. BMAr@mXANICH RO MO & BB

ANERINSROMM L = ¥ OEHMH RV T OB LT L 72 b DHs Table 8 TH 5.

Table 8. HREXSIEMMBOMN EWMAEOLOER

Relation between unevenness of contour line and heights of tree by different slope

= TER 5 2

CRUE SEEE G CRUELRHVEE CHITR CHNE

Fan TR PR R R K ik HA
21.0 18.5 - 19.0 16.8 19.3 : 16.3 17.8

a (15.5~18.5:17.0~21.5)(14.5~19.01(14.5~21.0)
Ii 21.3 205 89 205 ' 179 189 168 | 195
' (18522451 (16 523 0M16.021.01(18.023 ON(16.0~19.51(17.5~22.0 (15.0~18.5|15.0~24.5)
u 212 218 191 ' 225 —~ - 16.8 2.3
(20.5~25.5118.0~24.5(15.5~22.0% (16517.0)(16.525.5)
F15
(Bl ~K)

CORTHB L 5 CEMERISK W THEOHEIM B L BT 2HRAED b S,
{HL, ~oafomy RIVIERE Lod0Thkl, SEVOMICEL ) AALLh, RHioRBN
SHE O 3 Ric sy TR FHETE L ) OFEEIECHEbR TV 5. - ARSI RN E
B {FEbhTVB I L &, NEHRKATOANKBIITHICE bR TV 57H T, - OBkl &»
B HAULE MO T IS 0% 0.4 m 274 LEHEC s bF, Bh, ERMEACTAHGE D b X
VCEOBRIC DT AESHEEL T3 &L bR S. _
RERMNETELOMMUTEERCAXDERIEL D TAHMARL TS L ZAR L Bkt
Sha30C HzY HMETFHCERMHECHB GHED LEASBOBIZHERLLY, T0
BOBBTHBMH LD I L ThD. #2 T, SFEBROMOIT TR, SHROME, WS
FOMME: OE S LHFRETERXTRETIALS S 5.
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7. 4. HEOBESAOMD LB

S BT - S (Fig. 86, p.91) L HEFEHFAOMMSHR (Fig. 8. p.12) L XL
TR T ML TRS.

R IS 25 < CTABICAEL EIAIAS 5 DAL B, Th KM OTR, B
{BRGCFEHICES W THMMOA X R L IHEeOBFTHS.

TEEMENL MBME OV TRAN L Ta 5 &, BEMTAICK THRBEOER LR —
K, A3RICHVTE, MARCHms@ <, DMRERL B OH#R< BU LR, MR
BRBETSK D FERCLVWARY 2R TR, - OEBEN R, EERNECHOTEEOM LK
PRMEIND. SO LT, FREMOE TR L 5D, B 2 K RER O RS A5 H
<, TEMEOEA CREBMNILMBEE G225 503, LBt L L ToOMBYRCHL TV 52
LORMEMREND. ZOL 5 RMAGRBRNECBITTS L B4R DAB2, ek
S, RRENEICEDRAMBEORICIE, TEMENERRBC 00051, EOHK
MEme LToBHIgcsbh, £BIETHEL T, BRERYERL THEHMNE L oficik
REBRAXLNRE LD TV 53025 ), BEORRBEOBYMNMAELX 5 Foh 5.

FREMORS, ERNENLLOEMNEOIKD e, Loic o OFONEREOMRERY
THECIRIET 5 = SRR VAL, WBERIC ISV TEEAHERITICE R0 TV B L N ED LN
B. —RUCHVE_ A b TFEICKE R, BERIIE< B SO TH BN, MBS Lave s & Hic
HRHMELS LY, S LIRBOREA S VBETY, AVEICH D2 B OIS CopAHE TR
EL, CC¥BECFCHSD & BOARISEEMERL T 5 o LD biLs.

AP O RIBENER CREARNE O LD 58AMEV2, ch by, EEERORTHN
D, TOEMNENLRBIC b b, REWCILRMTEN Y b DR\ B O E
®, Fic ERMTIN LY b IR ETHE LR TWETIN S 4 Bd b b, '

1. 5. AHTHGEEHE

EAERR Y TR ECRN L TA5 e (Fig. 10. p. 14) 0 L& 72 SEGO WPV S <
(BEMLRANR ), B THCREWRTEEIRE { (HEAHYHEANICEID) 22Tv3. 5
Z OEMNERROSTR & SHERE (Fig. 86. p.91) XEL TA 52, HEalEsgvEic L
LROGFHRHBEOL(L 2 MEOMFA, SHMMROBHER O LI EbR, Thaiknigd
HbhTwaX5T&RUbRS. B, MEMNERRO L CSHMmthROMERL <, HEOL
BHVNE W EATREN, L, TOTHTCRMBOMBARIL Wive 2o, ELVEEHOM
mERL TV 5.

AP OB I M OH RN L 5 ICEBS THETA Y, ErERAIREED
LDTHDH, ThiCHHHLT, S OBRROTm IR T ERIRFIIRECIONL D, i
AR T ESRE R A R L TR R 2L AT B,
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IO kX, MMADEHRHE) N, ThEFOMBAE L L TOMMNRTIIEATRE TR L,
RS EOBRISE LTI R BMA R L TV 302 RT50TH Y, MNEOLSBEED
R4, #HEHORS, HNERORSS SO KT ENED TAEVZ EXRLTW 5.

.6 AR & 8%
AREIMB LR ORKE SO THRMTRLAUETH ), K, Hd EMFORBEO
FRET B THD. LIHHOBENOEISBA TH D, HARDROESBRINES bRA 7o
Thb. WEOPTARMDERIMROREER LD - L3 HRELOLNRS.

7. 6. 1. B Z K

AROIEE L1715 & OB OIENLIEDKBN S 5 b 0 & Thud, FHERI BBk &
2 THAEH OIS bt by, Table 9 1 &4BMAMNEREOHEE (Hm), AR
DEX (Acm) OFELEXTR LIS DTH DA%, SATHR - b T ORICTR ) OEEX T3t
SROBEKEBL DN HUE, WEOFHIML AROFEL Ok (H/A) ik T it
iﬂf—'ﬁOfoé%ﬁRﬁf&tﬂ)fﬁ?‘&('}h(i’fgl‘ofu‘%‘ﬁa%b- -

Table 9. HEESIBNELE ABOEE EDORE
Relation between height and thickness of A horizon by different slope

%= 2 ¥ E REDHE ' .

BOE T TER 2 3 1 2 i 3., 4 !
g S m 230 221 190 205 175 190 175 . 204
ABORE(A) cm 8 42 9 3 26 29 28 36
H/A X 10 61 53 39 57 68 66 63 5.7

SRCAR LB L Offic H=2a+bA"(a>0, b>0 A< & bl FHEBITEL s g
5 n<1) cBIERIEVHE S S D & ThiE Table 9 (R 7 H/A O Hoffli i)
FHELTETT2ETHS. L L ELE» LGRS, TOMINIL 4 DBREXERLT
LadbnS, ¥ UHEYREL CHFEIHTED. O LrbRERD L 5 edins Tl
hBL5ThD. :

s T RRE RS L, AV Y Bis T R AIIR 2 M — D ME & 2T, ARG & B0
FRasRed THABERMRIIH TR V. D TARE & i & OFBEBIMRICABMR S A iz TOWHE
Heaeskob B = ki3, Hi—t RERIRO S AT & 70 R D SEETH B 2 FHISH B,

c AREL B L ORICIEEEGES S 5 b 0 & Thi, TOMEERMMNEREC T 0EEH,
REOMARD SOTRIFT NI v, LR D ICEMREENAL b O2h 5 L RETIUL,
WAMERT H=a1+ biA L LorBRalbhis, WOMNERTCE Hoa+bA £755%
O e TR INEBERE Fig. 98 (p. 102) o es 5. (ar==az by==by)

MHEROMER IAGLSFORBETF IO CREDOID L), AROES I - 0RES
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0T D R E A ST 5 FE ' Fig. 98
WFCEE LV LA TllEh 5. ' H= o +biA-

1. 6 2. ARLBEOWEH / H= a2 +baA

BEr ABOBE XOBRICOVWTUISHEE ﬁ
CH L OREND Y, TOTRA L BEREE h
| - H-=0a3:+bsA
BHTD R
BEEY 12 R ¥ DBRO WS & WHLERHOE %QI __— H=04+bA
T L EBEBRENS S & L, KRB IHH §
B, EHEHMBRLIY L, TROSERIETHS
cr, HOREERAROBC &£ A EE
ThHBLL, KN, AKRDEKEORFITD Thickness of A /”“j‘"'
WUERER : OBBRA B T 5. XY
3, RF/EOE XIMEHER LT L AETTE0TL, BEOB-boicHOTECHED
TARD Hupt, U UKL FRE L OBASHBIGARE U, Wil SR8 T &« R
BRRT, HBEL TREL OBROENKRENC LI, T RC DIEHATR i 33 L1 C
HBHEEEL TS,
7.6 3. MEBR
FEESOREFRHRIROMEY THD. AROE S L B oBFR L LB IRbLL O
Fig. 108 T b, fHERFICHED LIzb DA Fig. 99~Fig. 107 T 5.
o £hMCT HARE L WEOBR - ' |
Fig. 108 c LIUFARGOME X & 8 L OBMRIZSBATIC R8BS, ARNE e 5BEE# <
HERRRONRE L LT, TOSMOMsIEEICEL, TOERIFKRIIOLLOT .
C O LR OSHENRE (Fig. 86 p.91) & ARSTEE. (Fig. 24 p.42) L 2B bR
BThH5.
o HIBFIRIARG & = X1
R X B4ET b Be ka4 By MM X D B a0T B. S AURMBISHEC B
oSS L, M—E—OENEC By BEBEXSHL DL THL—REBLLNRDZ LT
%%. W By MAEBTIZAROEE & BEOBFE 2 < b5, By BB TILAROE
X 40~60cm ¥ TH& L THMMRkH51F 5 X 5T, ABPIEECS TUVHEP, HIERCEVHE
CIEESME e ABRISROAB. L LIhdiEoF ) LR LTR@EDbhRiou.
o MHERFIARG O X & #1
SEBHEH I O THE SR cSHRIC L D ARGOR X & 5L OFFELRL -4 025 Fig. 99
~Fig. 106 T, TO##% V10 Fig. 107 Th 5. '
ARMNE - BHMNE 1, 2, SRTIMHRO LHIA#EEHEL, Thi o THIRIITOhTA

—> AF em
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RHEL, HELEL LS. HH-EDEE (ABOEX 50~60cm) LI ETIHERd —EORHS
RL, BEENRLVGIDHITHLNTES bV, AROEX 7T0cm M ECIRECHBEMETT
HERBEL GRS, ChHOHBIFIME IR, 2K, 3ROETEMI Z2EISH, Th
ENSEORLS BN, T ERERL T 5. _

RARFINE -~ --- RARBIANE © W BB (Sl U ¢, o difrEicmon & o g ik
L, 1, RTINS 20m O R TAROBEE2HES 5<% 0, AROEINHIT 5 & i
B—FTHELL, —FTRMATS. 2, 4RTI2 1, 2REFL type Ofifie ic 20 AFOE:
5 FTVwEZH0MEE 1, 2REEL 17m jif#g s feoTV 5.

ChbOMBIC X OTABOE S L & OBRIIEER Z L2459, TOBRIGRENETH
ABOE\VESESE e bl d, EROMIE 0% iE AROR S 3 50~70cm Hi
EFATHDLEF L, 50cm ¥ TCIRABOBEINECERS L L 58ErS5. cooen
LEHARDOBDLEH I HEIMEBAMAER, BASBIAERIL 50~T0cm IR OFE X CiThh 5D &K
2bhd. RAROEEIN I mi fehuEMEbL, FEOAROEHRYEUHE ITLMPTid
& FEHOFIBEREEYE L, BENERHEELL T 38855 <, ROMEYHET 258
TxELLRB.

RBANER CRABOEI LEHL ORI ARDEINE e p R, BiErEtdLcs
LEREL DL ADHNH A LT, WL ARDOETHEIARCTHER T T ERER
BOEDCREBLOLENRONS 1o, OMBOMKRERIARBZIHLT, ABOE X2
ZOFHBL VB DT 5. & OBRBE—RICHHOHKEFCRLONSD b DT, soil creep DL
LAVl B TR DI, A% O C DRF & —K L KR L Ebhd.

7. 6. 4. BEIHAXAICETDIAROEZOERFIHLEBWE OBRFE

BPEOKR L L AROE S OSMDFETHERER»H LT, HHIMEKADAFORS
O ATTHEEZRE L T3 BOCESE EBCE L, HOCIMETHCE <, R Rl
WEL, LTl BB EIh D L5 %, ERCE, THREG L Lo BERL TV
V. RBIC—H T, BEIIRECES T, AEERES METHREV L B OB AR
Twd. 2T, ARREBEEOBEFAEYRL TERBZHR A L) 1 EH Mo STk, FH
EHTRT BEFICS L ST, ROBLBESOMERZEEL TA L 5. M- oHamEsd
i<, THCE-bO L REL .

@ ARIHNEESCEL, THICRVHE Fig. 108 (ORTHEY OFMEXBL T, HBEEIED

HBEERT (B £FRNER).
©® ARBRHMNES: TEWCERL, PREBCERV-HA.

Fig. 110 2R3 & 5, HBEO LA O, SRR B0 < Ev-7oft
ERCRET bR (B 1 BREMNER)
® AR ERE TEHCEL, PHEAECHE.
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Fig. 111 \R/T X% 5 ZHE D IHLOOMBY S, ETFCEL CREBLEST 5 THNEIL A
3Fons (F: REEARERR)

HEDO3IFOL 5T, MHECIOTIAFOR 2 & WO HEROMEEE X B, Fricl
B, KO SRUMNLEBEETRT I 0L ON. ABEHRDEFT ORI BLNHER
RHHE I EHGEMOEIHD L3 IELOHND.

S~ HEARN R IWENE ST, TOMEY SRENEANE TH D L . b EAVE
Dﬁﬁmﬁmﬁmﬁ%$ﬁw§‘9.fimL VWA HRDANOERZ s HRRE: DB
YHEFALL TAD e Figi 112 025 2B MEZN .

1. 7. 2+ ML 88

MFETAROM S L #EOBRC O THRNL. 228 (A~ BE) OES & #OBMERICD
CTHEEL: ’

ZOBSEBEWBEIL 110cm FEEREL TERY{TV, 2T EIRSE AL
RDHOMA. 110cm MEOBEDE 5220 UL L 0 0B X AFEE L 22 b DTHEHA
HTixlsu.

2EFACHLSOLRE THEES, FHNHDI & 25T, TOBEINIDE 458, B
CEFERHDOD TS, FIETRBREETAN. FiroUTRCH LTI ERNCAFD
EiLond. FTEEFOFELRBPUMNE T~ EHLEE CRINKE) 2@ bDBA >
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MNBRERALEICREL Bl L T X OB L 2 GruedsX 19, 20, 21, 22 o—ff).
—CERBLRBR OO TILEL, BRETIECHIBENE L, 2RO L HEED
B OVTHEGE AL AL I RENBFTCHHEEAONAS. EL, fLIALE
BOBEDZ LT, HLOETORAMAEbNE LT AX0OME Cof) #85: 2 2iBOR
TG TREU DK Lk bl
7. 7. 1. SEFHAXSNICH 2T ML HE
HArMEiXEDC 2R ORI DT HiE & HEOLLHEX M HL, #Es 2L Dl (H/A+-B
x10) #RkHTHBE, Table 10 D ics.

Table 10. FMRIIMBWEL+BWBOME &OBREK
Relation between height and thickness of A+B horizen by different slope

~—# 8, s 38E@ EEEE R
& 3 BER | 1, 2 3 1 2 3 s B
4 ® (H) m . 230 2221 . 190 205 175 190 153 20.4
2+ROMS(A+B)em | 155 . 14 ; 118 109 103 102 86 121

H/A+B X 10 15 19 - 16 19 18 17 18 17

ROV THEDDLARBORR LN b, 2EBWOFSHEESNF LS TRUSONS. SuiEF
CHRRICHEY, 2EFORINBEEH. RESHUNREFRORM Y E(EbLLTVIBE
£, BINEROMERZ LSERL TV H700eELONLDTHIN, —FHRENFERLS<
BArMERNERSvEc T, 21 MEoRRLRETIDERTILC1 cBRENS.

7. 1. 2. &tBisBMoHES

AROE S L ¥ HBOBEFRIL OREFHRROSNIZTNE S, 2EFOBE & AXEHOHE
ROV TIIRA LT OREFZRIT. SDHZ LR - AXEHOBEAL VI 2 L05F
B, ALROBIYPET D I EARNAGFNEET S 20, FERTER (MR I 2T
VL Ebhd EEARHSTEELTDR 2 Tz 0H). %E“$ﬁ§£;64§ﬁ
RERDARXDERM, TEBOLBOBEIHT.S, AFOCTERRITEES 2B E
FIAEEDHNRBD, BRSOV TIMOBERLFE oG, 2T 2+E (A-BE) THAR
ICBRIZEBD LR TV,

. 1.3. MEER

7. 7. 3. 1. HpB3etREEHE -

RN L EROMR & AXHBe OBEFRERo Lo 50M Fig. 113 25 5. =M EAN
FetRANEL R, HENELIERIIRLNGY, TOEROMHE  HELBRIED
bBiviges. Bp BB —80 By BIERICHNRTEL 27058, 02 e XAROHE R
BThs.
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Comparision of the growth by races in the wood
(eliminate the strongly oppressed tree)

8 & ® M ‘$%ﬁﬁ $%§& $%§&.H§§H
¥y 7 2 7y 880 1871 2471 0.478 420.833
E a3 ¥ 687 .17.94 2433 0.452 312,497
DA S 3 18.77 24.40 . 0.480 " 16.802
R S ) 13 2183 35.13 1.022 13.285
= D it 48 11.49 18.66 0.195 9.355
S %3 1,663 18.22 24 46 0,465 772772




X R

BB N W

7 REBHEIR (R1)

T REYNEIR (R4)

) Riqath Auri’c”u ¢

-

&3

Hikisan

vvsz.ﬁrr,
d
111
.
.

20

16
X771 Yabwkaguri
0 FITIR Averdge Vo/ume

i

WU Hikesan

g

2_8

, ; 08
¥72 LT Yabukuguri

Fig. 164.

m

cm

2) Fr3d % Avev{gn.Du meter
30 *

[ ]
[~1]
<
o

[
—

.
\
0\"\

.

e 8
o’

I U Hiokosan

V374

20 25 a0
X759 Ya bukusuri

15

1.
- me

Foy FRAMERS LS M EROBG (Y72 7 ER)

" Relation of growth of races based on average growth oi Yabuk:guri

" Table 14.
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Relationship between growth of races and unit slope
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Table 15. -+ QiR & SMARRBOMK
Relationship between growth of races and the types of deposit
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Relationship between growth of tees and unit slope and types of deposit

RE®

(=]

‘Qif*ﬂl'

TEE
i’*ﬁ\\ E]x%&ﬁﬁwﬁ§

m.cm md

ﬁ!i

m3

e =
TTEY Y ES
K & HiEE A6

m cm. m3

#+ L

TiRAE fuﬁ(it
X X

R1}

w7 £ CEBME) | 377159231 0349
: 27 191y272 0.563
32:20.1} 26.9; 0.568

4

”

Ostatt)

“R2

, (GRftE) ¢ 81!13.7 21.7,0.284
” | 17'16.9:24.80.418
(B1iRtd) | 26 187.26.1)0.502;

4

”

12911
15.194.
18.167

23.032
7.116.
13.033:

15.16.9 26.3:0.468
27 19.5.28.5-0.619
54 19.8 26.4 0.545
41 10.8 17.9 0.169
6 15.1 24.8 0.360:
11 16.5 23.1 0.377

53 "0 .490
34 31.895
86 17.602

7.023 00384
16.701 0.0513
29.435 0.0829

6 949 0 0920 135 32.097
2.160 0.0251 23  9.276
4.144 0.0458: 38 17.399

R4

BB+ CmFTH) | 231342050244
(SHIEREE) . 9 16.4:24.2 0.383,
(WERE) | 15115.6,23.9 0.365;
W+ CGRERED) ¢ 12]13523.0 0317

- { 5,1632320333

”

L 4

5.601
3.450
5.470
3.799:
1.665:

35 13.1' 21.6 0262
19:15.5 24.0 0.373;
11.14.2 21.6 0.298;
18,13.1; 21.1,0.258
12 , 16.0: 22.8: 0.340!

82
30
26
72
18!

20.670
11.068
8.748
18.313
5.977

9.179; 0.0673,
7.087 00336
3.2780.0288
12.370. 0.0626
4.078:0.0186:

"R3

1w £ @) 15,12917.2 0180

i 38/16.0205 0.285
CBBYEE) 113]18.9] 24 3)0.446)

”

» -

2.695:
10.829.
50.441.

14 14.1 17.8:0.201
25 16.0 19.9°0.266
43-18.8 24.5/0.463.

2.819,0.0152. 31  5.670
6.646'0.0478 64 17.519
19.929 0.1363: 158 70.886

Vi

6119.823.8 0.449!
. 11121.4,27.4 0.650:
» ' 39.20826.8 0.581

ﬁm&i:

4

BES
n 2

2.698;
7.149,
22666

2! 20.4. 27.00.568!
10:21.6) 27.0 0.632
21205 26.7 0.567

8. 3.834
21. 13.464
62. 33.650

1.136. 0.0099.
6.315 0.0206
11.898. 0.0572.

Vi1

{

28118.9)22.8 0.402:
37/209 23.7 0,494,
39{23.6:28.1.0.714

21,233 29.2 0.759

+ 3723.7:31.7:0.901.

Mg
&g
N

G

LB BN
e W

i
&
H

11.257
18.279
27.827
15.949
33.341:

31 19.2 246 0.468
35 21.4 26.6: 0.595:
32 223 27 2 0.661,
33 22.5.27.7 0.685.
12.21.9. 30.0 0.767:

25.738
65 33.214
82 39.938
39  41.559
63 51.258

14.501 0.0473
20.828 0.0688
21.167 0.0953
22,606 0.0877

9.206 0.0718

39

|

1119.3 2490437
19120.9 25.4 0.543
9'22.3'28.4 0.699:
67 22.3127.0,0.631.

a
Y

(HREE)

& ¢
S
H-

B

”

0.437)
10312
6.208
42.285

18.5 24.6-0.415
20.6 24.7 0.501.
18.8 20.9 0.315
21.9 27.4 0.645

1
15
1

41

9

0.415: 0.0024! 0.852
7.508:0.0389¢ 34 17.821
0.315:0.0118 10: 6.613

26.453 0.1250° 109 69.638

TE ok E (BB

Hﬁm

9:15.1,18.9 0.228
» | 21116.9'19.30.266,

- GRBYL BIRED) | | 12 18.8/21.7, 0.365i
€] | 1119.1) 20.8: 0.346;

mmm

L]

]

2.048
5.581
1.383:
381L

4.
21
13:
13

13.9.17.6, 0.186
17.3 21.5:0.338.
19.1) 24.5. 0.468,
18.6. 22.1.0.376!

3311
12.761
10.468

8.704

0.745.0.0103
7.093 0.0344.
6.085.0.0270
4.893, 0.0248

14
43
25
24

8116.1124.6:0.385:
2 18.81 26.6: 0.492
s ﬂ BB 1| 20118.0:257 0474
HH ) 331198)276.0.592

ﬁ'" +
- (D)

3.081;
0.984,
9.475:
19.549

6-139 23.8-0.330
+17.6: 24.8' 0.435.
-16.9127.1: 0.489
"18.6126.710.517

14 5.060

6 2723
28 13.391
65 39.145

1.97910.0176
1.739:0.0093
3.916'0.0368
11 900/ 0.0874

- . e ' t -

[

|890 18.7 24.7 0.478 420,833 687

17.9 24.3 0.455 312.497 1.6306: 1663 !} 772.772




137

Table 17. I HEKREB—- K

Tapie 0f grow:ill {or races 20 edcn Conpariment

w B X ik
X X w “m?
1 23 17.914
o -1 m 3 669
W%, 3 . 3121 27.8 0.64¢ . g 220 14.488
I . 5 16.5 220 0336 2 G485 1874 102 13 5120
s , 4125 266 0541 12974 W 19.3 :s,.'v 2504 20140 530 54 33114
2 o; 3OS 2B 046 LIS 5137 2720454 202 99 3044
: 13 3 15 4757

[
.
n
)

o
-1
PR
P
'y
<

7.571

6
0 6,410

.33 99 987

Z 6 .' . 620
2 4403
3 2,061
3 2087

1 E 34500407
= 1A - HETEE) - 21140 20300212
6 17.2,25.6 U448

11 183 2010220 20 grTo

- ’ -
B e 1163 244 0,503 i 6.589
o

11.4:23.3: 0.2

Sl 1e @ 0.20T

33 17.403
73 12633

(A

v

W

N

N

(%)

b

L oE K o X 124 152 23.%:0.349. 43201 38 123195 0.‘.‘39 ‘3...u 1629 196 358772

2 ‘.3 RERVE 0.31? 3799 44 "’z: 29,3 0. ’Jor 10.779 380 .dd 16.722

Y o 3 155 2224322 9966 7 IS 225 0326 2280 S8 10 3.246
2 IT3 2320350 2499 ¢ 164 2380577 3389 136 12 1392

K , CIERRNE) . 41832320388 1591 16 PR 911
: 0350 0689 0 5158 224 0.860 L7988 20 RN

28.200.435 1305 10 119 231933 0293 133 3 5.229
6,5: 23,1 0332 145 2 1682 434t 2694 191 15 5.339
15,0 2320365 2470 11 1422160288 3278 288 6. 8748
2050244 3601 35 120 215 0262 A1TY 5TF 32 20670

3N
.

]

L

3]

1462250312 12385123 3.8 212 0.28p 33.992 2109 223 64776

3109 T2 G0 2355 o3 141 1T8 0201 2819 13T 31 5670

2 ooy . 38,1610 205 0.285 10.828 25 i6.0: 189 0.266. A.546 7% 64 17519
] ) W) 61 184 202 0.434 220180 240 0427 3.39¢ $81 35 36417
= - 2 13.10.00 245 U.468, 10 184 215 04w 1083 312 33 24963
37 s S 2330440 ISR _’a.- 0504 5542 ITi 20 9.506
- 2 it -_-.; 0.358 29,394 1.893 253 -94.075
.2 20204 27000388 LI 4% 3 3834
SN v a1 59 T OULE I8 U6 3088 6 11 372
2 0 ’ 7212 26300.580 1000 5 W08 9236411 1032 60 100 5292



38
FRCIE NG b Tt

3

LA )

-20.2 25,7 0.332

1210 27.1 059

e
mé

4781
17.835

RER 2K 56 20.8 26.6 0.581 32513 33 “0.2 26.8 0586 13.345 57T 31 32
‘ 33, 3B 3YESE S 37 23.73L70801 3334% 12 2193000757 3006 TiF 53 51258
Al ” 21 234,310 0894 18770 2 2287287 0708 5331 30 32 22466
i By -/ 16 227 3270811 14571 3 19.233%0.892 2573 1id 2y ldnae
= 3y PER g R 4 B = 12 240 31.6 0.855 10618 27 228 283 0737 134T0 64 0 30.594
135 " 9 2242610592 35331 3 du. =36 213 lx o 10965
36 HER B S = 28 2002830060 21319 32 DIEEE TIDOOS5T 123
37} " 13:23.2 27.4 0.666 &63% 3 2L 993 ME 2 15715
; "33 | W g A 111872390444 3382 3 20225903533 4288 151 1@ 3Ly
139 1A G 19 206 227 0.438 8310 13 20.4.25.2 0312 55850 28¢ 32 14960
L4010 ” 42212710650 2399 10 223.254 0588 5483 123 14 9487
K41 v 12:20.2 231 0.435  5.218 T 201 25.4 0508 3333 274 13 &TTO
(42w 7 4 17°19.0:22.0 0375 6375 23 189 2410345 10243 27 10 18518
;- UE T 2k 1621222 2720720 106653 143 214 26.4 0.618 38.308 3709 328 211707
; A3 DAEHL M 22 2320770.608 13352 23 2252000675 153500 436 430 30902
C4 BB MRS 92232840698 808 L 1352030315 5As e 10 3613
0I5 MRS @AY & 43 21.9-96.5.0.597 25674 IS 264050 3899 5TF 38 3a572
C46 WL (gnigeE) 107213 26610597 5969 I 118302600 9.6 LT 1T 5ouy
¥ g . TU206 2350 0461 3228 12 207 24010480 3U500 192 1¢ 398%
, 18 3.19.727.0.362 28100 9. 1972850635 wWE W 12 T3
T A MR~ 1719324910437 2437 1 185246 0413 U413 2 2 0832
X B v (PiRRTE)  2.19526510557  Lild 20205311 045 ladw  JD . 2503
C s B~ 2202830530 L25% 3 1352810535 1305 34 3 4063
I X 96 220 26.8 0.518 39.332 38 213 26,3 0.5%6 21882 178l I35 i34
. , 49 WT ogEge. 11 191 2080346 3811 1365 M@
§ 50 . o (R, DB 12 188217 0365 4383 5083 276
5 151 " 21 169 19.3:0.266 3.581 T093 Cay
15 52 v (EREPES 9 1511890223 2048 3743 W03
X

#h R o+ 53 17.5°20.1 0,296 871106 33234

53 md At RT 22 200281 00618 300 5 daull

= 354 . 19 254 0 L3

205, o e, 2 B8 P e

3 6 FAW A 218187047 Ma 28 1339

-} . . . 9. - g= o - - e

IR (e 3'16.1 24.6 0.385 e RS 3.06¢
= ;

R I < 53 187 265 0,325 33089 41 1T 267 0475 19:334 1IN 11T 40319

= B3 380 18.7 24.7,0.478 420333 687 173 23,3 0433 31287 1500601863 TTOTT




S ISR

0m - 0m .~ "=

ey EN

LS LiUEHH - Fig 164 L 28 Somo
8. 2. 3. 2. #HEARUTBERARRLLEMERS
AERS) A0 SE% 2 Lty Table 14 .0 - w072 2 (Fig. 11 o 172F)

g4

S FENEUH L ABR O RS XF

HER

¢ X725 Yiowaugure *X¥725Y YabuKugare

A 237 L Hikosanm A L3Py Hikesan
“m; et
< 2! < It
‘Qd’ o 2%, =2 .
v : o . o . %
T A s = P .

LIS Y - ?\ » - .

= | GEE e T s
%‘ o0 Sy » % o % - .
IS e *0e s ~

=
;
{
i
—-
A\
&.
5

LRI 2 ee -
- LA ~ o ece .
O £3 L
3 s 4 Ny oo P N

M.&.B‘“ Ave
b
Q.
NEIH Ave
—
o
3

15 20 25 30 cm 1o 20 20 30 30
B39 dE Averygen Diamezer 94 & Averdgs » Jiamecer em

- o
13

ig. 156, 7o

rig. 167.

e T HRER
Average teigni~Diameter distribution
af races daced on a cor

3
Q
£
"
ol
2
a
1=}
o

H.D=D" Ti<
Fig. 168 (1.2.3.4.5.6) & =

-

SRR

)

O

i



14C K R E B A B W

o X777y Yabukuguri A &3 Hikesan

T, ) Compariment Ne 34 T @) Compartment Na 38
.28 .28
< -«
o < . *
] : 2 ae
: - L] L] . A y a3

20. o, ..:A : tQ > . . a
“ oath 5.‘ - . et :

o %94 . *
5 |- L8 'O
o~ . A ~.
15t 15¢

1o 20 20 30 30 lo 2% A 25 30 30

i & 2iamacer cm Diameser <m

| @ Compartment Na 50 mi Y Cowparcment Ned9

15 20 35 30cm i3 30 25 30 m
L% Diameter ’ &’ & Clamzzer

(32 Compartment Na 56 - ‘0) Coempartment Nall

‘ln.
3

At
G

N
>
.
.
]
o
ot
5
.
3
3
.
3

& ¥ Hei
-
be
.ld
.

-
[~1]
Al
.
>

3

[
¥ He

[ ]

a

cm .
F 32 Diamecer 10

Fig. 188. 2.3 ompnmXtza

Height-Diarseter distribution 2f races
in a various compariinen:

3. 2. 4 B R
8. 2. 4. 1. 2o ER
BEHSEKE LT3, =BEI vy T s 7 2
0mo27="Z22RxXELT, 5—7=-
2, PmEsiT oL 0m FETY T 7
2ED, BRERESHHCOL-7L 20cm 727
773 IDHRBARETH S, SWEARE ST T.oLD.

DIz HENISEETHAS, B0 Ty o R LIRSl s, 2= LETT
BORT7 7Y I IRRRLRUAZE YT I T 2R T LTl e ol 00 TR

8 2. 4 2. MERUVZFAXRINE AFNARE
WERECSLTIE, TT r Yl e oL




EE - FECIABEBRIL MR (ZA) ©
'&E""‘; TR ENFATE BIH) 141

HME L XOBK, ARETAGE IR T T, REMAE 1-3 GRORITE EBRD

Tror izl LWL, PEMNE 1 X0ERERYRREAER
TS IR TS, RRAME 1 SOBRMERITE: FENE

—— T2 > -
(P I~N

Wﬂﬁ&.’"u- TR, w7 Tt Lo Tr ST, ARAE 1 SOMART - RIERNE 2
XDFTEZ 2RSS RBLTEN, ZEDHE 1 X0 T=ACANMRARL-. 2T 2R
Z‘DTW_._ HLmD.

DELZ0, = RAEREN L AR O#R. TS 2l L, HTER
HEPREER B T2 S 20 3 AFLRBETRL, BRFEZR LT HCRRIEFSS
3. EAEERCSVILc s L L EERID S, L MEREICD 5D BOE (R
: A RE 2 il BT, Tz = 20 RYLEEYRL,
IRiZsw T L PP XABETT, FRME 2EX T IHF EIXETTFL T
8 2. 4 3 HKHENoOBEEEEL 0N
TR, WEHHTAIEEDKL, 7777 S0y =FrOHBREVLI THEA, B
RINE 1 RANTEO/HTE No. 38 #2335 v7 7 2 1H3RE 22T 5.
R, YT OB T HEEDES, = HrOENL ) HLERMBKREICIENDEL
T, Y7771 2eady 20 i e L TORIENEC MO LY T2 SV ORNS 2«3 DR
COBCTAD TRV 2 DEPILZEDIDHIIN ZDI LI DOVTIRSROFH I IFDICL-

3
5
O
lif/
e
¥
E.
&
(A

¥l
\.

. 3. Ao

BHRC LTS, 2LFTEFOFFIERERZ, Table 18 R0 TH DA, RHEROLE
DHEE. SRHOKL. FRBFOERAHAY T2 XEE L£FHIOWEAR B TE+TDER
EAFEDSN. iz, B A THoEKDOETIEOTLITRS DEBETRL TS,

Table 18. M Fw SRR
Aforested area of ¢ach Crypiumeria races on longitudinai site

division ol the basin of River Yabe .

\—\ A ) - - . - = S e oV L N

e T CUVAFR ToaFd s nEa AR +
- N 1.8370 (15%) 4810 (404> 3.548 [30%; 1641 (15%) 11,869 (100%5)
= FE 0399 (10%) 1365 (45  L185 (35%)  0.338 \10%) - 3.487 (100%)
= 5 0.163 (152, 0.603 (459’;; 0.419 {304 0.117° '10%,) 1.302 (100%)

# 2432 (15%) 6978 (40%) 5157 (30%, 2096 (15%) 1 16658 (100%)

Table 18 .2 27Lrz 3ARNOETE (TR H) S OEO ThD.




1427 LI S

(2) i, T,

AVAFRIELLT, Y7771 2@EHhRL. TYAFFRZITIS, TERE, S
2D ARBRALN, Y AFRILFT RAEDRT, TIEALRFAL, T,
ITARA; FA=Y, TAABSGRHRL TS0

LR CiE R EREROAREICERL. @2—3D0ABMYRAN T 2 uXbHh
N, SEREADREBEYRLTVAN, BT S v BROGEORES SO0 B
iz T, REKOFTWERZ, OnRES L@C . TERETRS I - &
HEOMEAEE2 6153, BFEEEICEA L BA TH " SHOKVERTIED
3. Xk, RPALEREL CRHAE HIFYHEL 2

8 3 i-RBEOAR -

EMEOEHRIIL. - YT 2X P, 72 7RXE, TIN, 2T 0N, TeRE, 4 FoE, -
RO F, KRR, TRET, TFHL mTHy, TS, TE=H, TR
BYY, TXRFTHD.

;332 EBEoRE

BEST, Y7 27T, =4, i, woFE #TS, 2n S0, TIRE, THS,

THYRY, o5/, RCR¥, RV TS, FH=Y, TZRF, TEN TIF eSS
It 5.

- FEYERUIEE, KBAER L S AR, TEYRS, LTV F, wRyE, TR
=, P, TRy, A=Y, Y, 2ATRETLN, BEFSORTL, vAF ¥
FE, AIRF, >FESD, KTV TR, A= Ly SUHRBEYRDbL, *TT. T
NS ERER S, REEYFETNINZE (FEG) »ABTIRILMLDS-

(B » B~ AF--<EBFF
GInT R Y e ZERIT
B3 W e 1 HEE v e BN
HS YR E e 1 R "—f- 2= Feeeenn .
HxTH0, HOFHIEL TN ERER

FEFI, R RE, TTAFOIEHIHE T ERI., wF I RS, TRy

Jl
A

—FEL T, FARAFLLKRY F+eMATL 3.

8 4 SENBRROBE

MPOX(L L, FHEUOKRGERv=Fifrfonl, ST
SHERMER, @AOAWSMEORKC 2 2 RBEDR Y ST AT YRR, O
CHLBIRETERTSORRBON T 2% ZOUMETBFOEIRE v 325X 7. HAHA
ETRRLH 3, ZHEMOZEIROELYERL SRR O THRETS.



ST AR R -BOXRERSLEZY JA) O
FRCNTIARIPESHAR (K1 &

143

8. 4. 1. &

FRLAREO S ZZEED L —ROTHAL

BHPHTE 2
8.

gL

RE, TrAE,

LERAL, 1 uXEF20~30 £D, HEX

L.

56|

FOEBEARL,

, EEEOFITEE LD —FHIKT oD

- MEEBRUAFE
ﬂ&ﬁ%é:%ﬁﬁmﬁtﬁo*““ﬂwm LTt

34 MEBR

HEFSLFRmREX, 2P CHRK X
BIRIFRL
Vo AL DRFERTEP e LTI BERAE
AR, RHKESKFTR, BHFEI S

":‘6-

FF=,

T AEEL T

z=Wy,

2 5 AR

BAEsERiz,. Table 19, 20, 21 7% 5
Table19. + = © H m
Tendency of growih of races on tae upper basin of River Yabe
S~ mar T T m_ v v
3 i g 2750~2250 2250~1730 1750~1250 1230~750 750~250
D -2500) 2000) . 11500) . 1000) 7500)
WA 16095 (400047) & 170% (34005  160% (24000; 150% (15004) * 1509 (75043)
DTt A L 132% (33004g) : 125% (17004) 113% (17004G)  90% | %00G) - 60% (300%)
2 AT & 0 108% [2700F)  106% (1600G) 1w (16Wg) 10 (1000 100% (500%)
CHeT A | 10094 (25005) - 100% (15005) 1005 (15004, 100% (1000E) 1009 (300%)
Dt ¢ 1689 (420047, 136% [2400%) 160% (2400F) !135% (1350F%) 1204 [600G)
. ~ Table20. & FF » 9 =»
Tendency of growtn of races on :ne mddie dasia of River Yabe

' R 1 1 o m v
k= 25000 2000) 1300) 1000 :500)
IAS A A 160% (4000G) 1705 (34005) 160% "’4007=, ;;0‘4) 1000,6, 1:0@ (750R) .
NG 2 A 1329 (3300F)  125% 2500F) 113% (1700E W | 0T 60% (300%7)
2 AT Y 116% 2900F; 1253 2500%) 120 (18005 1w 1100E) 10093 (300%)
HOT X 100% (35005) ' 100% 20005 100~ [1500E. 100% (10004F) 100% (300%)
Op¢n 120% 3000F) - 120% : 24004 1205 (1800E&; 1209 (1200/) : 100% (5004)
Table2. F & © @ m
'I'cnuem.y of growtn of races on ine icwer casin of River Yabe

o Eelis L I i v v
ot 1 . {2500 3 2000 1500° 1000, (N0
LTI A S 1% 3600G) 140% 28005) e, UT0E] 00% 1000 W 450475
NI ZTA 2% 23005 T3 L3W0G) 0 T3~ 1o007s, 0% | S00E; 50% (3003)
AT 0% 2500F) 1009 T00sT 100% 1500, 1009 1000 1005 (500)
AFOoT F 0 100% 23000, 100% 20000 1004 15ug 0% 10005 100% (300S)
RN N 120 SU00E 204 2ig, 120w s 204 12005 0= 30037

e N




144 ® X B B # 5 R

":?,_5 n%ﬁi;‘?b"’:i:. REOEKLE S IELEL TR TSI HIHETS. £5.2 Tablels,
20, 21 %2k U, B4 0mgywc 7 Table 22 gkl ~2L5.

Table22. & & 2 © A M
Tendency of growth of races on the whoie basin of River Yabe

~leas I I i v v
& : (2500) {2000 13007 21000° S 500

ZAA P 150% (3T50%) - 150% (3000F; 1103 (21005, 1305 (13005, (20% G600F.
W E A 1I6% (2000F)  108% (2U50E) ¢ 97 (4NE) . B3 { 8305 0~ 300ED
AT F  112% (2800%) . 115% (23005, 113% (TO0E: - 110% (1100%) . 100% (5004,
HoFT & 100% (25005 1060% (20004 003 1500F 1005 (J0WES  100-c 5004
©5:{¢h 15085 (3T505) 145% 9005 133% (20005 130% 130045 110% (3504

-

\p a}?

fii% (Table ogfag)
(D) MEZoV T2, T AaFORstEw 300F (i’J lsom) M T RS L7250 TH 0. R
:3ppd: -1 G Y
2y BARAX)> THRHOUTVIHED (Y h@fsﬁyv‘rx#a)w; i) TEEL T
.'356: T o
3y 0FLEHSG T ZBAHROEHETS S
Tabie 19, 20, 21, 22 ;=X ).
() >H=F>7T 2T, Mfrl~\¥ néL"ﬁ(!U)Atnuﬁa. NEIHBIRBZESETI &
AWMEB I e L . .
(2) ok, I ~1T, FyRF, TR P0, B~V 3EL, _Litﬂ&’i_»
MOe s HRCHBRERHL TS
(33 $U.Z¥:i. I ‘-‘l't”"?x-rmti” l*V"" S EVERTH D
SLEDH. Table 21 12, o RA¥ - T2 AFDRECENEDHHNT, ~H=70Bixm
Y CheA¥, THYRLIHEDTHL KR, {#FOPRE . —ERERR NEKE, 2
HEOPIESTAT & Ky ML T4 5 5 5 CEbitd.
8 4 4 % R
TYRE, KL AK, =0

> -
2N, .

AN
i

SR BOEEL, FEHBRIZw TSRS
LBl AT IXRAYES., vV, 0
FH RN, Er Y RERFAC BOR- T H7, @Bfn. Roro, wEURT, SV
=5, 23 AR T K EH D
-r:tvxx -vfg *—93 Sl s, S, g e, D Swm, Tae
=&, ﬁﬁ”)nuﬁwl’cl. o RER R, FuoEiE, S0Vons TE0 T, RN
FEBRAEFINDOT, S8, ENBOEFOGTIE, FLFWLCHAEFLL
EWMINAROHIEE T 20 B <X o2 LTTOAMYBRL T 020 TOE DSV EE

N

— iy - -
= P ~

“

e DR~ -
. N ) LT .

,l
ol
i o
S

Kt

r\

()A
.



(1) #FRge, TTEE: FSWUOETLTOL
. 2) FLER, 1953 &R
L3 B %, i

No. 8. (1957)

_4) Avres: Soil erosion and its controi

CROF S No. 10, (1958)

FH=LEELITUT B LA SRR

1936 Mc Graw. N. Y.

(3. Bryvan, Kirk: Erosion znz sedimentation in the Fapago country. Arvzona {(1922)

. S. Geoi. Survey Buil 730

T Cotton, U. A. . Landscupe as deveioped by the process of normai erosion {1948)
New Zeaiand.
{3) BIFEH; EE-=mdsz (1952) cmerniie D RERE - (FETE)) EEE
“9)
-
J10)
1

J2)

o7, e % No. 10 (1958)
7, SR HEE No. 13 (1939)

n

K X = Fog B =R

(13) FRg ®a X oafits FE

Jenny. H; ractors of suii formatiorn 1941, Mc Graw N. Y.

(18) Jorhe. J. S: Pedoiogy :1949) New BruGswick, New Jersey

37T BWFHmRT 0, 7. Teviv 3901957

f-sDOmzEsE Vol 3 1956 == &%

DEBLETIOE, wv=38% 10 1959,




146 ® X = B B3 5 &

(26) Jlissi3ng, <EER, HREUA WLF—6 BEARIPTEFEROEI. 2O, 4=
fEE 15.9. (1941)

@7) Jiimikes, kKEBEME, MR —20; SAAAEASEERNZTHRR ST, I Z2E 16 T
(1942)

(28) /i -1 SARK, SE0RMte ReE (1953) STHEK

(29) BARB|A ¥ ARRAMOKKE ) OB, 3771 No. 12 (1959)

B0) AKRBEPHBEFLHE BERRMGIRT I AFREATETITE (1958

(31) Lawson. A. C: Rain wash erosion in humid regions (1932) Bull. of geo. Am. Voi
43

(32) Lobeck: Geomorphology (1939) Mc.. Graw. N. Y.

(33) Lutz, Chandler; Forest soils (1951; Wilev N. Y.

(34) KTHA: FRHLBOKGET 35 (1) 57538 (1956

(35) KFHA, F&sl, Z#R: =+ e S ADRE 2 = RBE, IS (1958)

(36) RTHA: RFLADBELMIER 2 x5, < 2O TS A1l (1960

37) # IEEE: HexBiOftR (1954) TxiME

(38) =F&E: wswits (1953) B

(39) HigF #: A¥oMeTASFE], TEORS 1), EFRIIFRB=E

(40) FEEE KK BRI oWHOBr G 5.7, KRR 26 1925)

(41) FHE=20 Ea;k';E:t (1955) =Mk

(42) EFFA, FHREEF: SHWTHTIAFAABTIHA F 2 %) SRR Mo 11
(1958)

43) EBFEA, FE2FH:
(1959)

(4) ERSTiH: FLAMOSTCONT (KB

(45) WRBPRIE, =)ifeE; wioilms 1953 =@k

(46) REHIE: ZROTFH (1956 =<@is

7)) Ftsds: SR, bW (1940) A BE

(48) HER: TERHEBFIRTIZIAFRY 2 * IXERT B ORFRN IFRTI T
<, WAEH No. 8 (1929) »

(49) AKTHA: A¥ATH=HOBER. ;:rzg-sfux._u. T EE 3.2 1935

(50) RBUEM: 7+ FHEBOFA, SR 1 1951

(51) R R AKRTIEL KERFRTI ALY L=/ - TEF O T2 Tzt
%. HWSHE No. 313 (1943} '

(52) Peattie. R. &AFE, =FR: yixmBe 1955 B

BPFiC T S A FH BT 57T B3 ) 2= 1% No. 12

iy



733
234}

(37)
{58)

Pen

Poivrnov.

(35) HETw oRTHEFRTDE
©.96) FREE, wgEERH:

ERAT .

Schumm S. A.; The roil o creep and rain

¢k : Morphoiogicz.

Analyvsis of
The <ve
1952°

—rHAFETEY

AP

B. 3 iib:d . 22) ¢

T'Frrrf —

ZOFE 1953,

waY: =

147

iand forms 1953} Macmillan, London

2 3f the weatnering - 1937)

1955

slopes (19567 Am. jur of Science Voi. 254

(39) Sharpe. R. P Land siides and reiated pnenomena :1939: N.Y.

(60) TxR=. .
T
61)
.62)
63)
64)
65)
.66)

TSR FH T
AR,
FFk7L® No. 12 (1959)
67 - TTRE, SREM. @

TrAECEL

AF, 2

Poeie e e

‘ NS

R
m- REES

- FEZ=

- 8

ST OHAEHE RER,

68
No. I {1921)

69) Thornoury W. D.:

AR Fr®ITE

~ PRa— . oo ime s
(72) oW RSSD SR,
.y . c
\?3.‘ TETRALS \’u'%f" e 3

(74)

BRAH A GEE LR DB

¢ A FanT—

DREm TR ST S

Principles of Geomorpnoiogy 1954 Wiley ;

FmolETH 23

EHFILIR - ERGIK I T,

£ el

AEEI AP SDME R FOFE 1950) REF
SRR = BFRNIKFELWESSE (197

FRRH L sk 11953) EHESE
HEE S HES SHUFORFIHIN=ZR,

SFRLE No.
==

B0 R

10 (1958)
zrigs

‘U"y

..;{{!

TR

F2 . BRI TICE

N. Y.

95T TemE
1929) =@

FhmdE 1 .1956) BHawE

vSE L SR OIS

1636
HXTITE

TSR

SuEn, ARTT ALEES RE - AES,

HEE'S
(Bl&k, ZITFLE No.

manua. 1951; Wasington

12 1959y

wash In the retreat of bad land

CEFmROERECETS EF'-"V {1952) +

20. 9 (1938)
R FRFCATIHH (TH)

U £ 5 WnRdR

iregedh Vol 17.



148 ‘ KX X & A 5 A

= ¥

(1) m@Fo3leEsk, EART. .-“E%BJHDJ:ifﬁﬁE%::x:-}‘éxavo—-ﬁ;L.-J? ST, =&, F*
*xx(xxméw ) LETIEEEELT IR %@-ﬁ%ﬁhfa.

RERTVDD, %Dﬁﬁ%wﬁﬁ.tﬂﬁfﬁ;LOpf.:' LRI IE SR REEIAE
HRDERBICH T 2HRTOATER L NS4 Ty BHon o TR I 2023 D 7TH 5
(3) BEMHEHS 80~350m, F~BEEHEAHATRETH), EEIELFETOEAR
BRE—FRABTLOTLoH o, FHERE 2500 mm. £F58:E 14C
£ 3EE. EY I HPE S0m:. TH L6ha : T,

(4) BENTCHT HRESFTROBE KREFTHOBEIEv ML

1% H

—
=

T2t ok, #F, KEFRDEADAMZLTL o 8 —E@Fa0 T
(5) MNEOERCHT >@EERYEEL VAHEED . SEB 2 ARIEL
THBMEE L, O ~EREED S #E S S @O I TT I a0 2 LT 2 AT
LIRS Z L, HBMBEEOS SRR E e E = LT RKO:
(6). BENTI AN L PVRAOTE © 7 TSR LRETS
E, B TOIRME HERBOR 72720 G,

R BRES TS ANRD ST
(7)) EFWBARICToAZOMT., EHETRIROON20, TOALIH LN IER
IR LNHE T ERERF = L T REOT:.
(8) ATEAHOMENAITLI, 15~35 PERvR_ 71255 SEOEF TER.LE
HOBERECTENMNLRF I OTRON. SRERBCHIL TV, @R i
BB LRL TwD-
(9) SNERFEYFE L T4EY. RESEES D

TRBENaErRTRT o ®TL, T OEHHA
o

ERWIIMNIEOEXNFR D o, 9 SEOSCLOBME o0 FHRIVEEL T
2l B—RESNTEATTTY D Ui
(10) [/EHAICEZ 110cm. 130 » SEHFT LT,
(11) MEEOLFOEFP?ERE T IE. 2200, BEESBELLESE B 72
PDIHTTEL, ROSEA T Z
(a) & &R
R E T BRE (B
8 @ Hee-mdsge
* —ﬁ 1......%%2@&.: 317 ~40
FHR- R ER 21 ~307
AAEES e R L R 11~ 20




T PR AS AT I KRBRUIZAERF SE) O
—&,_'Q-—;.,;‘(_-J;nﬁn‘ ‘B g, 149

rﬁAm L EE= 10

(b) it (K= XER

F 88 E Rk SR

2 Em Fee- S8 (BT
(T (R
Yrix (Fas
FAriz= AR~ =)

E K Ee-BHE |

{12) RGBS ERE L. KM L HFFEE L2 IHED L Dz S, AREE
i< BTSN A » BBLMEHE LS T REORITEO T B0 M+
FRATZ - 459, ZS5OREPIFEENZIERC IO SN, HFDOER ECEHS
cEe%R#e LTRALL. '

(13) =ROERIP/ITDSWEEIEL, ANERRY T L 7, SN THTHRILELRLT
Wo.

(14) ZJROFRIFER IO TREZINIERERGA, TN OHMEOERIEEKEFL B
S RFET S, MHEOERSECTOMIE cOBROBRSAELONIRS. MNEOR
SHHZLT L SRS 2 EBHHFOOF 2R T

(15) FWPEm 57T HRERSCOL W 2 LT, FRINE OB REREE @0 Br B
SR, LERPEORK ~ FrE I FZBED BoFE T ORHEORETS ~ Bdttic
Bu(w) BEIiH Hpi 705

(16) =REIDSHFFDAL N .22\ "7 2, fF =5 T &R T RHZ=ROERRK il 22T
Dt ARSI RTHORE, Elm#BMEA 2 EFL L TEO TR L S
ThD.

(17) =ROB|EGFANCS 7. DB RS 1L/ R D WARAEDRIC S S AR RS
BHOHNLIHED S . SHOZHITADIREOERETH ), RUBHEE Y
RLTVR2HD2BLH>TLD.

18) (A+B) ORI C=HH AL DI TR RO BBECIREARE
HTRERL ToFE, BRFY ¥ L FONSHOERERDI I I A THSIE, TO
RRFBCHI ML T, L LERL I ANERE YR 2L L. BUSARDAR
C o2, B—R—R, RiR—R LS00 wﬂﬂxfc_.,w T

19) AWOHL I ZSF =P HHET ‘;_:._-.,: OOUBHE) — R IR — W — R GERD
—S ey HBERTORE) - OIS S R IGHE LT A THRCE
ST IS FREECHT TS ERFTH. L. TRERELTTL T 5. HITEE



150 . & X X &R 7

~ECMNETIIRBBEIC L SWENRO L L, NHOE I LTL L e R e, W
IAHE RS TRBCHM S, RUVCISHREE Y o ook s Sy RL, AFOESS
S RREEFNBIC TR T O, HTECEVEI AP0 SERME R LINS S
5 T3t

(20) EHROBBIZTRLICOVTILE s OERR GBI TR OB OHREZEL 7508 &§
ERETDOROKRBEBE T CH O TRAMERS IR L oL, RPHE—F(T——ndh
B+ RBCRROHMZED LI, F LTy alyRuIHECEL T 5.

(21) +#o PH- @REgEEC-L 7.2 fEORFTERER . EFBMELHVERI2HD L
jz.éfﬁ. TN HBBRLERR L SO —FiinTA T, WSSl 3-8
B RATME <12, BENE TS5 PHOME. dRAMEOER S5 800N T
X5 Thokd. RITEROFBEKERIER LT #E TR T O ERIA D SIS
0tz ALEMNERAFEO MT T EBERDE- TSRS, Sity T IR BE
DRRII L THAMCAMIELRL TS - 2 455 bl SREE ME T EAERW
TEC LT, BB, BB . oOrASKECYTRL TV, w2
 BRBCHEE - BHEOERERTIH . AN, ITHOREM#IGC Z AT IR I 2
X5 RHBHA S T Hits

(22) NEEDBEOF(LZHBBOAEDIEMRE = L 7 OBFEATL SN B O-REETERR
Offic, FRCHBLZEES, SREACIS=BOBH: ECAMIN 5 - =27FHRC
ARVESEREINT 3L 528, SRNCIREBOTAR L HE!DHLONTROS
5 HBACATRT L 5 CBAONG. HANMCHES (ERE) — FEEHTH (AL) — &
(EHHHR)—ER—F (EARRERR)—F CIBRRE)— BTN 725 (=B
WRDERRE, ERORE)

(23) TRELOMEIBE=ORRNEIRAAER: BERCER AL, Nyl IRIx0BEzS
o&o&ﬁéﬁw:nxwLuﬁEoziﬁd_ﬂkﬁocaﬁ@bgi;ﬁVbn:.ﬁﬁ
EORBKE - TEHCDORRREOWHZ, tHMROMZ - ER XN TLGEZEZ - %
TERYTRL. BERTOHSCENHNHIZ»RTZECHREY, A0OHRSEILERY
FTHRREYREL .5

(24) RBHEDHIF-FE-EFEL T2, BIRWYLEXTRENKE S, SF 2 0KED
RESRZ, MENHE-RENCEFLSREFL . T roRE ERT I IRARCLT L OL
RERL, HEYES O, FEX B —mR L F—FFERERIT 9L =0
—MOTACATF L 5 T, KEER .2 30~ i LRSI S Tl
ORFEOVT 2, RESIEARENA S50, FoTNHDOERK KGO EFTRE L 00
PEFICAS oL, RE: TRORESROGE . ToOEREMI: L - T
BRAOBFRR, KSARMEYRBL WX G- FELRBAET 7. 227 TE2 T



TT PR - EAFE-BOIRTBRIZBLRAF CZH) D .
EZCMTISXRIRENHER B W 15t

(25) —io&mrm<A1¢E£ BRTRAK K .§@ﬁmﬁmﬁﬁizu§wﬂma%b

J
ay
~
¥
3
o
o
O
t‘
N
il
i
94
B
g
o
N
i
J
o

126" j-:ﬁ—.’q'-.;'?.-’_é&?‘iﬁ.;_:5%%":&%@29"2?‘2;. IR LI TATNERTLNYE
FARDT.

2T HEOES -#WERE: DEZ IO I ANLIoHY Y | BNNRRRIES NS
DAY, AW ZAED NI, HIEE, DMEEESGEe Hitis.

(28) HrEDwifrd - HEHER LD LRGSR U T OMIBRERR LFEH oL 2kl |
SIERH IR, BUTRMER TR cBES S A RERNES O, ESKRELEEF TS
FHME L 30 EEDEME L THBOGREAAB 217z, L Lo RESNHE
IS L @ S S EARER AL D SiLs o,

(29) NEOFFEECEE - OEILIEHER LR EH o0, Wy (), e (HE) -

ORED T, SUSEXT INBER, DRATTOOER RN TSR
Ao = RFIEBIHT NS HFTIL0MEAL T AN RO IFEICED
THMNTET D o B DIETNED s

(30) FHBEEBAE TOAHBMOBRE(CY, EHZBBE O TRHIL SHRLLELERLT
0, WRERF ETIWHAETEL (L RDKEXRL. FEME K TIZIZOHD
THRCHEmOMEAED S . BHANME T, D2 SELCEBLIES BT,
S BbTARL T

(Bl) #H:AMONZ - DRFZI~UIEHESBLONLY, 0L 5 s—FDOEFREEH
Oz%’&fzixffﬁ-ﬁc*_%.ai S TEED ST, TR L AFOME N 50~60cm LT DR
ETH), A EDE 2DHEF LM S5 ARLEIGSD S R0 ZRBNEAR TIX
HrnEERr Ao dLHND. SHEIC LT EL T, HREL sHETERCED LR
. FRGREKE O T I MORIOCTRERETTEEAR L onideov. 2RISR~
WP, Br MERMCHCTEHNE: L TPER S5SNI BETHS.

(32 (A-B)@:ge P BB -0 7.2, ABER Ho2 s SEFRIB DT O,
WAEREEEHTD ORI B FR R TRE S TIESN . L I ETEHEERSES oL

(3B) DR - OHIL B IERBAS i RO IOV T KK ER
I UnEEER A RL s

(34) E=MOFJokfEe Bilg: DBA 2, JBMET I R D EESE RAESHEDS
. ZkFEg i!-“‘—: ,

36 =®PH - =% ‘“’aﬁ RS I ZERENLL Edis. Zamed, Hros
HPEL RE . EBXTEEiGenae r ozl AT oo HEE T

BT RWBEEFE ST C0EL L IER S oA 2 A a0 20N TIUE R IR ¥



152 kK 2 E w8 F &

HEHRBRBRIE L. HTRIEFRTF - L THED A2 V. 3y FM20LUF = ¥ DM NiE
CBTRFTH DD, vy M 50~60 DLE 2@ 50 ETL 7005, Eosii i
i TIRRE L BB oM 6 5. L3N EH o s

(38) F:M L TROBBBEOX IR LAMTRRL, WMEIEL T T2 2

L& BESRD U ROBE R RES AT 5.

@m FROBFKSE L B DM, R ER T BE s oo, BV

B ORESROEEE ) ML OBRH T, BESITHILIRENARTL 0, HE
PREBZNUIHBOETAED Sz, Mo, RFDOREIRES R IHESTNC L0772
T EREFRCER R RBAL TV S 200 D T THO RS ERREORE
FHLHITTHB DR LS. '

(40) +RF, HPERE BB L OMTiZAD L FLBESNTWH O

“s  Bp<Bp(w)<B '

s FHTE <BEMNEBE < SEAUERE SFEA R > SNEETE

o BB <FUTE<HBERTE
EREC & 23RN, DERCROQRIBEOFREYFETHDT *BH DI B IR
iﬁﬁoﬂﬁﬁﬂﬁk’<(*%§m4u7mn0*ﬁﬁ§®£M)-r&VLTL:ﬂKﬂ&
R X 380K, WA 0ERIRGAOMBEROM ZERBI L T Z e (25~35
m) %, TOMTRZR ETHBATH—JVTRCSTIBWIIE L O R/L7T0 5. ER
TERRYC X 5 MR AR BT SREMFRE LB TH ), ~RER IO

/R T ST AT XS, R TOMBHET OSSR TIAT . L T

THIL X 5 Tz

A

(41) BB B|EXRROETE (Y77 71, 2= OHENRES - DUT v HE,
(42) |BERDEKE L 7.2, BB 7Yl ie sy iR gL RE YT
| MCEEnv b TOSEMRCEALRS 77 77 IR TEeTose T

——— :': =
Yl BFLIREVRL T, BRI RG T I o0 LSRN EY T T

43) SEHRETIREL IHS T VT CHTOERCSELIR, S3X L. iz agE
MRN8 - 2RB2K ::e."t'c SHY LN HEFLIIEYTIL Tz ZED
MEORBEAERYETS, 528X, TRV IZZBOTFH LA LaE Tl =5y %5
REFRLT?n 215, =RERERINoAEE <777 i~ @R LS. TR
EIHL 20 SRFRIRYRL. I L AHESTnE O E  AREDR IS T I TR
PERIZRL TS, ATEEIHE TR =5y JH3ERmY RO 2

(4) BHEEXTAIEEDER Y7 77 2o sz
77V TOCTE, TOSMREHL L, 2015577 77 2 =rr 203 RE



153

c NTHEe D
TOSEREDY I L IR S o (1

SN2 17,000 ha %> AFDERe - . THELUH Y. AORL LA ENRE

,4
-
ut

ul

FEIBDS AT 0L RS RESEPAHR 2L E JERSET LAY EEL
DEEFEDAT IV D,
(46) SEEC:, EMLE . RIS L. T WMEBEORT ORI, EFIAREER T
2R EF AR ER I LT T,
({7) RERAEOLIGIE, SEMOREN T ZRw E U 70 55, INMERRE LD
T, TOSMOMRAREL CHAEENTRNIET 5 SN TCHE ) WEL (To. BEAR

Lo REFHZTT T R RF T RF e = S 2 TR OS5 EET, T

?k‘:ﬂ ha C;S“; -o?i-u-n-'*‘ Oalﬁ

{ul '

CREFORREVER . U, ZEGREZYRAL L. 1B
DEHR, FRLEEETHD.
(7)) SRZLTiz, =+ -+ 7= 7 BORERARIEIR IO RE ML LTER TS
B, RSB A TAMM CREN R e SR, Bl =4 2 b TOMFEAEE.
TN IR T A = SRR BN, FIIAHRREYRL, P Tax
AL ) b RESVERTH . T RF - TTAFIZVEMTE =¥ DRI E DA
in BT EO TS,
NHDERINID, 2= . :"5’-‘—‘:".1 I ~1&Eo f"".'TRJ(—’ s =e REXN ~ Y&z,
SR E L AR T T2 I f;m-fo- EREE LGSR DR D,



154 ' EE - B R

Edaphological Studies on the micro-Topography and
Forest Soil and Their Relations tw the Growth

of Sugi (Crvplomeria) races 'L

Keiji Takeshita
Yasuhiro Nakashima
Michiharu Nagahama
Shinichi Higuchi

Résumé

The writer reports in this paper a result of studies, done by micro-topographnical
observations, soil survey, analysis of some soil ciements and measurements of
growth of Sugi (Cryptomeria) from 1956 to now in a moutainous sioge of forest.

Many investigations have been made of the various properties of forest soil
in spot, but little work has been done on the reiationsoip bDetween ihese stand
elements and their distribution on the siope. Therefore, the opjective of this study
is to make research and discovery of relationships between slope form, types of
deposit, growth of tree and distribution of :their stands.

The area in which the present research were undertaken :s i the district
along the head-waters of the River Yabe in tae southern part uof Fukuosa prefecture.

The experimentai siope is geoiogicaliy Zormed of grapnite-sericitechlorite
schist, belonging to Tagawa metamorphic “ocks svstem. It lies on the aititude
400~550 m., (Fig. 1. p. d)

The precipitation is about 2,500 mr:.. .2 yezr tota:, :he annuai mean temperature
is 14°C.

The investigated slope are covered with artificial forest of Sug: « Crypromeria

japonica), and the forest was 33 vears oid, about 1.6 ha. in area.
.\licro;l'opography

The experimental slope is composed by diffierent form eiements, whaich is
geomorphologically classified to types of longitudinal sispe and types of horizoniai
slope. The former is still more divided by unevenness of curvature o concave,
straight and convex parts, in the latter case, similarly, there are, concave, straight
and convex parts. bur their dis:ributions are not aiways found at the same Doint
in spite of similar conceptional expressivn each otner’s. rig. 2. p. 8) (Fig. 3. p. 9)
(Fig. 8. p. 12)

The explanations of slope formation have been made by many geomorphoiogist
until now, the writer presumed by these mentions the :ivpes of slope on the
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experimental area are characterized as rollows,
concave siope------dissection by mass-wasting '
straignt siope------dissection by mass-wasting and denudation by rain wash,
cenvex slope ------genudartion bv so0:l ¢reep and rain wash.

The topograpny of experimental siope i3 compoundly ciassified as follows,

(1, into three stage according to division of geomurphic cycle, such as -+ upper
siope, middle siope and lower siope.
{2) into two tvpes of slope according to division of erosion types and topogra-
phical anaiyvsis.
{a) valiev-ivpe siope . by mass-wastingn .
ia;) deposition surface,
{a:) erosion surface.
(b)Y ridge-type siope by surfuce ¢rosion;.
(b:) erosion surface.

It has been attended by many rescarchers the division by geomorphic cycle in
only large topography, while the writer attended to that microtopography such as
the experimental siope are composed of uiti-cyciic elements. (Fig. 5~7. p. 11)

At the contact part among the different cyclic slope, there are belts of narrow-
suvdued surface, which has been tormed by denudation, and by which the successive
variation of topugraphic eiements .such as gradient, aititude etc.; are broken.
The writer named them siope-transioromation zone. Fig. 8. p. 12) ‘Fig. 9. p. 13)
(Fig. 10. p. 14) (Fig. 17. p. 34) ,

On the experimental slope, iong:tudinai successive variations of gradient, that
varied 15'~35", are shown muiti cyciic arrangement as rojlowing order, (from lower)
gentiv sioping—steep, gently sioping—steep,------. Fig. 4. p.

The wvaliev-tvpe siopes ire composed of conca.e and straight elements, the
ridge-type siopes are composed of convex and stra;ght eiements, and it is presumed
:hat the former were constructed Dy mass-wasiing, :ie .atier DV surface erosion.

According :0 aDove nentions, :ne siudy sjope are divided into unit siope, in

wnich the topograpaic eiements are arranged mono cvelic. (Fig. 11 p. 17)

Micro-Topography and Seil

T- appedrs certain that individual {orms of deposit are charactcerized by
topographica: actors. due o variation of gradient, division of ty¥pes of slope and
geomorpnic vycie eic.

As a result of :investigations «f soil prodle 130 plots 1.6 ha.), the writer
recognized that sol.

Ha

are composed of some aeterogeneiic stratification or deposits
on the mountainous siope. and presumed rhat lower levers are formed by ancient
an3 basai deposiis. 1pper lavers are forrmed by recent aad superiicial deposits.

(Fig. 35~85. p. ¥5~89, In this point of view the individuai forms of deposit were
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classified by types of erusion and siope‘as foliows.

(1) basal deposits (Fig. 14. p. 30)

non-erosive surface ( :initial plane;,
---..gedimentary residual deposits,

“erosion surface (escarpment and denudation slope),
«--.c.gutcrop of bare rock.

deposition surface ( : in valley slope, by masswasting},

A «-.e..steep colluvial deposits (31°~40",
--....mmoderately steep coiluvial dep. .21"'~30,
------sloping transported dep. : mud flow dep.. (11°~207,
«---gently sloping transported dep. { ~10),

(2) superficial deposition (by surface erosivn and little mass-wasting), (Fig. 16.p. 32)
erosion and deposition surface ( : ridge-type and valley-type slope),
----.cresidual deposits,
---esresidual superiicial dep.,
~«..esuperficial dep.
sesessgver steep colluvial dep.
-=-s..colluvial superficial dep.
------transported superiicial dep.

The colluvial~transported deposits are characterized by gradients ui siope., dut
superficial deposits are not aiways characterized by gradient. The distribution of
types of deposit on experimentai slopes as snown in the Fig. 18. 5. 35 . Fig. 19. p.
36, Fig. 20. p. 38.

Experimental area is occupied by brown :orest suil. wnich is :norpaviogicaily
classified to the Bn, Bp(w) and Bisoils in accordanie witn Ohmasa s system. as
shown in the Fig. 28. p. 45. The greater part of By sviis are distoiouted in colluvial
deposits on lower vallev-type slope, By w) soiis in superficial deposits on middle
slope, and Bp soils in residual superficial deposits on upper ridge-type slope.

The writer has made observations of properties of soil such as thickness of
A-horizons and (A+B) hor., contents of gravel, percdlation rate, PH. exchangeable
acidity and, contents of carbon on the experimental siope.

Generally, micro-topographical factors that regulating to the locality of scouring
and accumulation of soil materials with surface erosion seemed ‘o be imgortani
on the soil formation of mountainous slope.

It has been found by many researchers that the soluble martters of soil are
transported by the movement of water along the slope or in vertical layers. while
the writer observed that their transportation were connected to the movement of
soil materials by surface erosion, and it seemed that movements oI soluble matters

with soil materials are important action on the mountainous siope.
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As a result of transportations of soil materials by rain wash erosion, the
longitudinal distribution of the above properties on the slope are divided into the
following zone from upper to down.

(1) sedimentary zone (no scouring, no elluviation)

(2) elluvial zone (maximum elluviation, week scouring)

(3) scouring zone (maximum scouring)

(4) deposition zone (maximum deposition, week illuviation)

(5) illuvial zone (moximum illuviation, decrease of deposition)

(6) decrease of accumulation (decrease of deposition and illuviation)

It is usually recognized in study slope that surface erosional sensibilities are
shown in the following order, organic matter>-debris>>bases.

The differences of contents of soil element among the layers of the same
profile were usually observed. It has been attended that these facts were related

to elluviation and illuviation by movements of soil water and decomposition of leaf
litter, but the writer récognized that these phenomena were partially related
erosional history as follows. o
(1) - Surface layers are characterized by contents of element of recent superficial
deposits.
(2) Lower layers are characterized by contents of element of ancient deposits.
(3) Therefore, it is presumed that the increases or decreases of contents of soil
element of the surface layers in comparison with the lower layers in the.
same profile were characterized by difference of erosional phenemena between
the recent deposits and. ancient one, and extreme ditferent value are effected
by sudden transitions of erosion or deposition. -

It is usually observed that is as follows, ?

‘(1Y On the whole experimental slope, the contents of gravel increase from
surface layers to lower one, and the contents of  carbon decrease to the
contrary. : : '

(2) On the greater parts of experimental :slope exchangeable acidity-increases
from surface to lower layvers, and PH value decreases to the contrary.

(3) On the eroded parts of siope, exchangeable acidity decreases from surface
to lower lavers, and PH value increases.

(4) On the upper parts of slope, the difference of contents of carbon’ and gravel
are large. .

(5) On the colluvial~transported soil, the different value of all properties are

. a little.

The thickness of A horizons and (A +B) hor, percolation rate, content of gravel
and water, PH increase in the following order, ridge—ridge-type slope—valley-type
slope, but exchangeable acidity decreases in the above order. .

After investigations of soil on the experimental slope, it is presumed that, on
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the conceptional perfect unit slope, individual elements of soil are longitudinally
arranged in mono-¢yclic successive variation. The conceptional représemations of
arrangement of soil element are shown in the iollowing order on the convex-
straight-concave slope from upper to down.
(1) deposition on ridge-type slope.
sedimentary residual deposits — residual dep.— residual superficial dep. —
superficial dep.—colluvial superficial dep.—transported sup. dep.
(2) deposition on valley-type siope..
superficial dep.—over steep colluvial dep.—steep colluvial dep.—»moderately
steep. coll. dep.—slaping transported dep.
(3) soil types.
BD"BD(W)"’BI‘, ..
(4) thickness of A- honzons and (A+B)—hor.,, (Fig. 21. p. 40) (Fig. 24. p. 42)
comparative thick (sedimentary residual)—thin (scouring)—maximum thick
(deposition)—thick (decrease of deposition).
(5) contents of gravel, (Fig. 52~53. p. 68) ,
lower value (residual, weathering)—moderately value (superficial dep)—s
largest (colluvial dep.)—decrease of deposition.
(6) percolation.
poor (residual) — moderat.e.ly (superficial dep.) — well (colluvial) — gently
decrease (gently sloping transport. dep.).
(7) exchangeable acidity in surface layers. (Fig. 42. p. 57)
very high (scouring, elluviation)—decrease—low (deposition)—low (111uvxa
tion)—comparative increase (decrease of accumulation).
(8) exchangeable acidity in lower layers, (Fig. 41. p. 37)
very high (ancient scauring, elluviation) — decrease — low (ancient accum.,
recent illuviation)—comparative increase (decrease of accum.).
(9) difference of ex. acidity between surface and lower layers. (Fig. 44. p. 59)
negative (sedimentary) — positive (surface scouring)— negative (surface
accumd — equivalent (the same quality deposition until now) — negative (sed-
- imentary cumlose) ;
(10) PH value, (Fig. 33. p. 51)
contrary to exchageable acidity.
(11) contents of carbon ‘in surface layers. (Fig. 45. p. 61) (Fig. 46. p. 62) (Fig.
47. p. 62)
high (residual) — low (sg“ﬁring) — high (deposition) — decrease (dccrease of
. dep., decomposition).
(12) contents of carbon in lower layers. (Fig. 47~49. p. 62~64)
low (residual)—low (scouring)—high (ancient deposition and recent illuviation)
—decrease of accum.
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(13) ditference of contents of carbo: between surface and lower layers. (Fig. 31
p. 63;. ‘
large .immature suriace numus, 20or permeabiiity i—decrease—comparative
increase idepos:tion of organic matter on surface-—smail (the same quality
depo;mon unt:l now, weil permeabiliiy . —compyarative increase : poor decom-
posiiion und permeubility, decrease of accum.;,

In tne case, more or less, surrace iavers were iocaliv eroded by accelerated
£roS10N. MICrO-tOPOErapnic reguiation 13 Jisiriculion I soil materiais were broken.
thererore sUCCess ve wariztion i proeriies ol suTidur 3. eTs. SUCa As InticKness of
aorizons, PH. excnangeadie acidity. fenlenis ol carpon. und ditierent vaiue among
tne lavers were ol recognized.

On the .nuitt cyveliv Suwope. The sucCessive variation siondiviaual properties of
s0iL were ongitudina. Jroken D: 3 ope-iransiurinallon _om. and ey are shown
in muiti-cyclic variation with sioge. UR tae (ransforma.ion :o‘.e individuai properties

are varied D)’ soouring and eliuviation with denscation ¢ 2s foilows,

~1) 0 increases of vaiue.

Terence O ex. acidity and carbon contenis between

“hangeanie ac:aity, &
surface lavers and iower layers, Fig. 33~40. ~236).
{2) 10 decreases ol vaiue.
thickness of .\-hor. and 'A--8;hecr. gravei contents, water contents,
percoiation, PH. (Fig. 22~23. p. 41" ¢ Fig. 25~26. p. 43) (Fig.29~32, p. 48~50).

Relationship between Growth of Sugi
( Cryptomerixa) and Elements of Stand

The writer has made investigations of relationship between the above properties
of stand and growth or Sugi (Cryptomeria on the experimental siope. Fig. 86, p.
91).

Simple reiationship Detweenr gradient and heights of tree on ail experimentai
slope were not, recognized, bu: in unir siope except siope-transformation zone, :here
was a partivuiar relationship among :them. [t seemed 10 shown the maximum
heights of tree at ibout 30 on valiey siope, but no clear maximum point on ridge-
type siope. The phenomena of the above umieations are cemprehended by the fact
that the gradient controis distrioution 3¢ deposiz, which is most effective factor of
stand rfor growth. (Fig. 88. 89. p. 93

On :zne relarion berwe=n the uneveness of siope Jorm and heights of :ree, there
are :arge variance aTmong :hem. therefore, :I' seemed that the increases of heights

Of iree in the Joilowing order are oniv reialive tendency. convex .straight-.concave.

constant reiationships oeineen Tuce and neighis of tree were recognized,
aamery. Sorre:aliviiy  felgnts Of Iree duhiluge I8 spnown 2V oconcave curve on che

convex sivpe, swTalght Curse M oIne sirnight siope. Jonvex curie on the concave
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slope. Generally, the height of tree increases fron upper to iower on the unic
slope, but on the extreme lower part of slope gently decreases of heights were
recognized. (Fig. 95~97. p. 98).

On the muiti-cyclic slope such as the study slope. the successive variativn of
heights of tree are longitudinallvy broken by siope-transiormation zone. in waicn
decreases or gently increases of heign: are recognized. and their 3istr:pution :s
shown multi-cycle With. variation of siope. At the iower part ol the itransiormation
zone, height of tree increases extremely on the vailey-type slope. but on ae riage-
type slope, the gently increases of height are recngnized. . Fig. 90~92. p. 96~ .

The constant reiationship between heights of :ree and inicxkness I A-horizon.
were only on the large uni: siope of vallev-tvpe. “while n :he uizer siope. fnere
was a particular reiation among them. Jn the vailev-iype 3iope. taere was
tendency which the height increases from thin :hicxness of .y-porizon antil .ne
' point of 50~60cm in thickness, but in :ae case oI over the point the heignt is
constant or sometimes decreases. OJn the ridge-iype sicpe inere was 0o Tvpica:
variation between the height and thickness of A-nor. Jn :ie 3¢ seiis or coliuvial
~transported deposits, there was a tendency resemole to tne case < vdunev ~1ope,
and the case of Bp soils or superiicial deposits resembic 0 ridge-vpe swpe. rig.
99~108. p. 103). '

Vague relationship ketween (A — B)—norizons and aeignis of iree wer: reco-
gnized. i. e. the increases oi the neignhr on the thick soiis in comiparison wi'n the
thin soil were generaily observed, dut ciear tendency on ine unit siope were not
observed. (Fig. 113~115. p. 107".

Relative tendency of contents of gravel in the profie and he:.gnts oI tres were
not recognized, but on the conteats of gravei of surface iavers, the :increases of
the height on the higher content soiis in comparisen witn the jower conient sols
were recognized. (Fig. 121~125. p. 113~114..

General relation between the contents of carbon and the heights o1 tree were
not recognized, but the difference of carbon conients among :ae .avers :n the
same profile were related to the height. i 2. :ae growtn :s Zuoz in the czse of
little difference. the growth is pcor in the case o Srea:. :thererore :ne growin of
tree is not directly related the contents oI carpon, dut it is efecied by tne now
deeply permiation and mixture of carbon .organism . Fig. 139~162. p. 126..

On the relation of PH value and :he heights of tree, there ure iarge variance

among them, and the ciear tendency were not recognized. 3ui la seemed that the

height decreases in the case of PH decreases uncs: -.

Contrary mutual reiationship between ihe ze:gnis of tree and exchangezoie
acidity (3y:1) of the surface lavers and lower iavers were ciearis recognized. et
there are considerable variance among them. on tac individuoai uan:t slope the sae

typical tendency were not recognized. Generaili. :ne zrowin I Iree ure very
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good upon the case of under 20 in 3y., but decreases ol aeights of tree are prese-
ated over 30~60 in 3v:. Fig. 130~149. p 113:.

On the large dissected unit siope, tne heights oI :iree increases clearly in
proportion to the decreases of exchangeabie acidic). but on the narrow partifr“
denudated slopz, similar reiationships are not aiways cbserved.

The di:erent vaiue in comparison of suriace with lower layvers were particularly
related the neghis of :ree, .. ¢ in the case of positive value the growth is poor and
the growth is good in equivaient~z :iliie negative vaiue. Dut generai relationships
were not always recognized.

It seemed in conciusion that tne exchangeable acidity is most effective factor
as a judgement of site quality.

In the following order, 1, B/ - .B:.w. By, 2, Superiicial deposits-over steep
coiluvial dep. - steep colluviai dep. Smoderateiv steep coll. dep.=sloping transported
dep. \in vailey-type siope., 3. res:duai ieposits< super:icial dep.<colluvial superficial
dep. (in ridge-type siope ., ine increase of heights of tree were usually recognized.
{Fig. 117. p. 109) . Fig. 20. p. 38} rand Figz. 86. p. 91:. Table 11. p. 110,.

On tne experimentai slope. tne varidnce af the heigits in the division of types
of seoil are comparaiive .arge range vaiue: ..0m.. whiile, in the division of types
of deposit are comparative small - range vaiue: 2.3~3.5m}.

After investigations of averag: vaiue of the heights in individual divisions, it
seemed tnat the site ciass by types of soii has shown the universality, but its
variance is more or less iarge, while the site ciass by :iypes of depusit has
shown oniy local universality, but :ts variance 15 smail.

It is presumed. therefore, tnat the divisions-by :ypes of soii of whom judgement
are siightiy dithicuit are e..ective means to the gencrai site classification on the
large arca, whiie tne division by forms of depusit waick is recognized easily by
naKea eye are crective means (U the rz2iat:ve and minute site ciassification on the
smail area.

The races of Sugi . Cryptomeria, relative to the micro-
topographical division on the investigated slope.

This study was made to found the relation between average growth of Cry-
Stomeria races .Yabukugur: and Hikosan, and micro-topographical elements of
mountainous slope.

Generally, growin of Yabukuguri has shown a little better than Hikosan on
the whole investigated area. In the case of investigated area. site class are divided
nte the ‘three par:s such as hign. middle and iow site, abstractly. Yabukuguri
3as shown detter Jrowin than Hikosan at the aign aad low site, put nas shown
inferior 0 ih: growin oI Hikosan 2 .ilite at the muddle size. Fig. 164. p. 134).

As for division oI 4nil siCpe 2y 10pugTupay. rabuxuguri has shown better
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growth than Hikosan on valley-type siope I and I[lI, and ridge-type slope lI, but
inferior to Hikosan on valley-type slope Il (older siope)- and ridge-type slope I.
(Fig. 165. p. 135). '

As for forms of deposit, growth of Yabukuguri were better than Hikosan's
on colluvial and transported deposits, and a little goud on the residual deposits,
but were inferior to Hikosan's on the superficial deposits.

As for ratio of diameter 1o heighi, Hikosan has a larger :engency :izan
Yabukuguri. (Fig 168. p. 140). '

After observation of variance of Yabukugur: on the raulu o1 diameter tw
height, it seemed to shown his purity of race :n :ower degree, :herelore. to
be possible he should be separated into some races still more.

Adittion

In the basin of River Yabe, which is famous as a region o aircresiration o
Sugi (Cryptomeria) races, it has been arforested apout 20 races on 1,700 ha in area.

Writer has made investigation. done by hearing researcnmeni ¢ regiapai
knowledge of growth of Cryptomeria races, sucn as Yaoukugur:, donsug!, .\yasugi.
Nagaeda, Hikosan.

In the case that some races which has shown good growtn on upper sasin
were afforested on the lower basin, it is occas.onaiiy opbservea ipai they nave
shown comparative poor growth to the contrary. 7he othe: race has soown ine
contrary tendency to the above. The difference of growth among tne races in the
same stand were pretty recognized. 3uf, actually. the judgement of seiection ol
races on the individuai stands is not grasped by measurement of practicai vaiue,
it seemed that the decision of these facts are very important in the near future.



