HOKKAIDO UNIVERSITY

Title HMERICEEY 5 REFEDHE
Author (s) B, =BHF; HIGASHI, Saburo
Citation LEEASRREN HEMMRKRS, 30(1), 69-101
Issue Date 1973-07
Doc URL https://hdl. handle.net/2115/20917
Type departmental bulletin paper
File Information 30(1) _P69-101. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




BRI BT B VR © 7
H® = |

A Method of the Watershed Research
for the Forest Working

By

Saburo Hicasui

B x

R o T O e . NS 70
I. HFMERZOEERT Environmental factors for forest establishment ----eeevve 71
II. #ETELEWIEE Geo-dynamic processes and plant indication +e-ereeeveerenses 75
1. R A B A Tree iNVASION < rrrreremrrmrrmrrririsenansinstoisassaassssssssessassesssnssons %
2. % R TS Abnormal tree fOrm ««ri-erreseereesreemiiniimmieniemienraienieneesene 78
a. B E T E Abnormal crown e et ———— e e aan——————aeaaaniranas 78
Do 3L B R L SDAE reereeererereniemneenee et 78
C. FHROEE Wounded Tings «-r-rerereeesrmrerermmreriiiiiinsesseseess e 78
d. B L 7 7# Tilted trunk and reaction wood --- 79
€. b flt B Vertical SPIOUt «e-re-eetressreremmitmiiniiiitetnt et 81
£. DMEBIERS TLEArt IOt +oereeerrersersrrmsemueneesnenitsiteneaseresiesntessnesteesseasenae 81
3. R A% Abnormal root system 82
III. #®HFAEOHBE A method of the watershed research «:eeeevervreeesiiiinnn., 82
1. THBEEURH  Detritus fam e eereereereronieneninencet et e 83
a. FR#MoOE{ Topographic change of the fan e 84

b. WMo EKRKRKE ¥ 2% F Effects of afforestation and
JAMS 0N the AllUVILIN +rerrrerserseemmessmemmmemeemmesnseenmessaeeraessnenneesseesneenne 84
2, W R M Gully and Stream -«eoereeeeresesesinriene e 84
a. HEHBERENROHT Presumption of deposite-age «-r--seerererresseenen: 84
b. X AQHEBMEE Trend of dam up -oeeereseesermmsenereennanerenens 85
3. L H A T HILL Slope «eoveereererseenrearenineneece e 86
a. WPHTXb HoHF Discrimination of creeping land «rerveeeeeeessrieiiinniiin 86
b. TEBEEHLLHOEH Information of a poor plantation --eeeeeeeererrvnnnes 87

=EERXB 2 )~ 78%E Creep-measurment by

the three-point method 89
4. %ﬁ@g)ﬁ‘ The point of the research «co-eereeereirnniiiaiiiiiiiiiiiiiiiiiiiiiie. 90
IV. SEFZE & OB Other INVESHEALIONS -+rreororissrermieisssssssnssrsssieiesesctneninsieseenes 92

* JLEBEAFERER DU IEWRES
Laboratory of Erosion Control Engineering, Faculty of Agriculture, Hokkaido University.



7 hBEAFERERHARTERE £30% H15

1. BHRERSLOERBIEE Growing Stock «oreerevieerionro e 93
2. M HE T E Vegetation research «+oo-verrsiiiiiiiiiiiiniiiiii 93
3. 7, HEHE Geomorphology and Zeology - weerrreerrrrimmmmersresinens 03
4 A BETAE  S0il SUIVEY «oorererrrrreriererriime ittt rebesese e en st 04
5. KEKETHE Meteorological diSaster - s -ereseseerermmrrmrmressrassaresiresesssesnns o4
6. B 1 T A Erosion CONTIOl «reeeresserimrimmimiiiiiiiiiiaiiiteriiiinaeeeeerrianrresesnnnraares 95
V. BHEROTTwmA Course of the forest Working - --s-seeeessesererrecrerronnns %
Lo 4R B0 4 Cutting budget - eeeeereressmremreeireeicieninteseareeens eesesesrsesennans 9
2. KB LR AFOTESEALION +eorverrerrerrerrerrenreensenseaserteaseessesaesessesresteseesresuens 97
3. MBS 1R Forest-road engineering -« -t -eeerereeeseemiimsrncienniiniisaeaisenns 98
A, P8 1L BB 4R Erosion Check «o-rrrreeeeeiosirieeeemimiiiriererenosineeeesenimsrsesesssanns 98
5. BiSSHBEME Disaster prevention fOrest erereeoererreiioiiiminieceeereniicnene 99
35 T U0 CONCIUSION «eorrrevterierruerieerterteestestesteestaesaeaseeeestuessseerssesassnsoan 99
B F B B REfEIENCES ++overererrsrursesesisesesissasasaseseseseesseaseseseseseeeessereseeeeeaas 100
SUIIIMALY ++++veveereeremsrentortmitsitinsiaeeseesesstestestes e retcateaseemessesessesssessesssesnaneas 101
Lt &I
Foreword

ABRBEAD—RELT, HRCEE, T, BREMBI LT LT, MOEHIMEDH
TILDTERLWELDLOXAEL, ThEeMERLERBIRTERL, LiLiand, AR
HRCBIAATZE LA T, BCBRYEEL, AMESOEECEFEETLEUON
Th2X5EREBL I >,

bhbh B BEEL TV 3HROBELFAL L 51, MEOHMTALbh T3 EED
TR, IUMREDPEASYEDTWB L5 hEHATH RT3,

5% 5 LB DFAEND, BALBRERL L CHECERCESL, FEOWH
RPN FAF—FER ST ERVEILERTALELRVEAS, LAL, FESDH
ST, DATOR TS, BERGCHIAMLELEL, SLRRETALESHTTHED
HRELOLDODOHFEMRREEERTHL SR T&ER, &<, MHORE, EEBEROMR
EohT, AR, IHMECEETA L5k ), BBHARCKERBEOFEABEC Y » T
DERIINLINERE, BIVEEBRHOEEELI ST 5L TER, Whd 3l
WEFOBBRMTEIL, BAOSBAEILL, ABMOREDOHAIL L T, LEVWEIERLDD
BBEVSTIWIESS,

LT WmELILMIY, AENERR, THEOREBRME LT, ACKEDRE
ELTRITRL, HANCIRERER - TE e, Litio T, BRELCRETIH
Wi, (RHAES, WEBRR, EWTA, BIUEBRE OMER - AE 4« LB Th
WX WELOFHABENRELTCRETA I L L, FROEFEXO LW THOBEELYH L
HIZL, ENLBERYRELHAL, ABRHCERTILISRF L s THlcETW5 X



ARERCHET S MERBEOHE () 71

Skbbhd, Tihbb, AHIRESTHERILS LSRN DALY IO TEETSHD,
AHRZDZ EHXELKBH#AL BT RERLRWDTH B,

LTAT, BRERBMBTE, hETELIVWAWARLDONRB-T, DL, TH
HESHL, D2EHDLDITHENDDL T v 4 FORTNEr -7, LL, ThiZXE
ORISR, BREBRENCLEO 2 X5 ETHHADEB LR, FhTERLEHRE
EBEATNL S THB, SO LROEDL SAFRECL - THRCEDL DO TIRAN S 5
Dy BHROTELXMEL—ROMREO AT, HHHMROARTES L&, FOHKIZAL
HWIEOFDE (0KRT) L LTHBbRTWBRTER v, FLTEDOHEKEBEGEIGEY L%
MEIOBEREE LKREL) L LTHbh, BEYEETALHORMXSE CKRE) LT
B’bh T35,

LU7ais, bhbhBBHO Y ZATASLE, ZZEBHEAR I IO0 LD
LoTATYH BRILOEM] L L THELALTHRIERLIRWEETH Y, ks, BEA
ERECEEONETLH S, LicdisT, HREMARFET, ETOHRKSL2GbNHEE
L1, 2R hCERCERL, BlEIHEYMm#EY L bhnd, BE0HRX @R
THILREFECEREZDDTH D, AREBIETHThOHE T, Bz oL h i
NEEEREN, EIHTEHINBFBUOBTINDIRETHEFNREDL, BELND, e LD
FYDOELHE, FTOBRMETRIEELTWEREVWELWSTIWESS,

Lo, EDLSRHFECL - TZOMERBRTIII VDA 2, BV e
HIE THEROBEN D, BROBEEY IAE D, TOBERMLILMOBEELMY, FR~DEH
FHEEBETHUMNC ] LW ZEREAHS, TOBRTEEMBICALLIFET XTH
DAERLMTET, HOEMAIFRLZOLDOTHBE WS 2 LiTinb, Tiabb, HFHKCE
TAHMEOD 2EHL, BRADPFTEBEL, AL IOEHIABRL - TWBEWI 2 s
tH5, bbHA, BROFEL HREOHFEKRERFCLTEZLRTIZRX U D THER IR
LDTH5D,

KRN, TOX>BERT, EAVAECRRLETABEOKEXLICLTEED
b DT, FHREETILEOEMERFHRLEOHEC L - T, TFMbET TS\
REEOHELCOWTON, LT, REAEL VI BBNTAREEY, WbdHHMK
DEEEXTD, AHOHEEB ST HEELH KD D CIXELEAMI 51D D MPIEE
DFELIEVWDTH B,

I HFEHREIORMEEF
Environmetal factors for forest establishment

AR, EBERYLEMPERUERALD - THEREL TV HEEETH S, Thbb, L
HI&ME &L EMISRED, STHCHLEAD > T B, B1s0REX TN FETORE



72 LBERFRFERERNERE H308 17

bt 5L TLHRABEIBOAEV, BEOFRAELEEOWERNECEHPL T2
X, COHETEHNRERDOOEDD LD, EEULHLRBRERITHNL IR T, HEDEH
BZOoWTHRT 2 LERIRD LT, REEMOBECEE TR, BEELLZRKOMBELL
TEDRTTRBT IEREDI bt LkdioT, — BRI/ ThbRTE LMK - KK
ARXThZhBE2OBERZWE I, Likws, 0¥ ¥ RROFHREE Y SHER
BYET250BHELTLEIbLLLD LIRS d T,

CDZEREDELDTBL O, BHREDSCHRBERTFOL L BHLLATVS,
Thbb, ThooRTE M) 05 HEMRECID E D BGBFRRL, TEK] v
SHRMARECIS T, B LMY PRINTERLLDOTH 5,

L. %&ET: KR -BKE- B - B4 - BE - 5505 0RENRKRE

2. WPRT: B& - #AEOHEEF - EOWE

3. THETF: TBOWEMHEELLFENRE, SKHK, BRYE

4 4EPRTF: BOHEHOES - BWEoXFRLIVHES

ChbDERTFIR, BRI THETELLODO—HT, BMIEHHMIEALT, K
PMEAXDOHBTIERLD LD TH 200, BECIBEMCED X hTEkbivb DT
b, LIcaisT, BRCHLAD - T 5BRAROFOR—DRT L HKOBRCBAL
BLOMEREGRY, —KRMBERELTEDLL, ZOZLCERTS &, Bz, KR
VRS YR iR (o

ZhbDHERTIX, —BCERTACEL TW5 L L GEZTR LSS VTR X
RTELLDT, "HRKBRERNRE LLBOBERBEOBRIBALL S A5 LT3
X, W onDMEARS S, Thbb, ThbHoERTFIR, BECBRNBFIIND T, &
RIELHHRGECMb2 5LBEOH 5HMPBFLERL T 5, ez, BRTFELHER
TEEDHEARBLbhTWB L oK, BENAEL AP LRRBOETEHRAEL, MEDOH
R XLOMEANL, BHE BRS IOLEORE LBRAEG., Thid, Rk, £
O ECEHEYEE I T 2ERBLL R, LE2ET), KUKEOLBEHFHHE
oW TE, £<EBIh T,

ez, BAATLELERZ > ThBMTXy -l - 79— 7 (1217) - 6% - R
W KINKRET /L oRE - HEEBSRIL, R2AhTCEIRERIA TS, LT, BEK
ERRETHHET, BOACBREORT LTI bR Twbiedic, £ 2 TELREAN,
RAMK—BCHAIRIIELTE, BERBEE1RS L,

CoX5, RE, MERFIBAETLAMOTFHLAVRETRE:Z - TW52, Bkic
BEIDOL Wz LEELRTTHY, RRKORIPEATIRL ZEDOTELCEIERTFC
HrLEZOLNB, DF ), HENBHREMA TS, BELXGIBEEOMBCKIBL,
bhbh OEFRMEATAEEE, /&, EREKI, MLoEYNCEREOEEY KT



ARBERCBEET I RBEREOHE (H) 73

LTWBERBTENTES,

COXSISHBECES 58 R4 THRER) L LT, ToRHENY - ZHHBEKRICOWT
Ez, il - MEAEL DL R THI LR LD, BRORIXYBLFRL DR LD L
NTCEBEBLLRIDOTH S,

M-12, bAECEF 5 HBROERICOWT, HH -l - K& -l - ABOHERR
AL o, 100~200 HFERT & Whh 2 FE=EH» LB CHF T, BE&ELES, 7
Vv 2 7EBNRI ), BECKBEOHENRETTELN VbR TS, F0%, B
BTV o T d, WKBOES), B8k bR, KUEE, BRIy, HHHE
HEALIZLDOB L, LAL, SORBHCHALBMIL, chnboxX 5 ET50E
1 FERLBREE, BEMEEVWLDOTH S,

HRIIZI S Thb b, FHTKINES - B - EPEFIRB - DEEXLRS
2R, ThbORENCL - TERIhACHELEH, RUBHKIERT, 14ERT, £HHET&
NHHREST, M EOEYHTbLLRAROR T CEELZRIFLELDOTHA S,

CITHROL ORAIEBEY S BETAIZ LIXTERVDOTHS, F~v 4 AD
"B feBEWEHRN, HI10~H 100 FEEZREI L THIHEFEETH A LXMB B9,
BRitl PEOBAER KL, BUILOEAERBRLL, TOBRMALDEMI% &k, BERCET
h5—FBfT0 (NA¥NER] THHELTHIWES),

FORBRBEDRI P AL BRBE, FHROBEBFIEBEER, MIVWELhEX7 b

ya £L

[ m] Smam 6} % PB &

-XE

Y ”\ “ A
s
E—1 BRoME, SHENEL
Fig. 1. Time-Space change of the nature



74 FHBERFRFRHEERTERSE $£30% #£15

CFERVDTH D, 2% ), FROBLIZI—FHBTOBABRZCHKEIh, EHWHEDOHRK -
FE - HEOANAHHELEEE - T, —FHBITHCKAL THDERDT ENTE S,

CDXSIBFROEMCKLT, REEEETIALN, DL BBYELIcbOn,
TILENDBENCRADTHRI S,

bRETE, F - FEBHICE T, 500~1,200 30, KA PHICRAKOEZINTIL
0, BELDLLO50KRE - BH - K L oXBEH O Tino bhic, TOFBEHEL T
REEOWUMIIIRBEL, 62 5B ORF UL BER I, HER, WS icBRRE
EHFPEEHELI, Fi, I0EEEFHIBHBEDONIE WS REBAUORET X, AIO%K
HRPNEZFC L - THERL, WOEENLZL - IEn ) T ABOEWHRBEE LD D
DI To, O B2 » TIEBBEDOREILE 5 TH 5 5 b, BB 29 EKORBFABRTE L
DRABMHPEBL, ThE L L THRIBAERE H ORBHWER N & S hics, duigE o0&l
WA g b 2 ZRRBILIHIC S O BEHBEM YR I 50V s,

H-21%, REKSCAIHRE MR ETHOMEL, BRASLOEFRYRLIELOTH S, H
REHOVE - IEART - LURTIE, FERFRODHHEL T2 0T, ABNMARCL
T, LWoZ3BBLRTLRBD0THAD, %), TOLMEAROBRBASZLERRFR (En)
L, ABNABOBRASZYINERE (Ea) L LTHhobT L, Eald En X XAk E
WZ kD, ThIRE 5T, bhbhXIERFROEEYMD, MERREOCEEGSTHTS
ERREREDORLLT, B - BEE - BHEX - TOoMOLHMFIAFEICSTH L,
CEETHLINEVWIZEYBETEDLEALS,

HHREDT, HRORLLBCERIBLOA AT, HHHOEFT I bnE L THI 5k
BhOEL->Twb, L, DEROCEELLEYN, +ORBEEOGH L HERT 5B,
REHFATHY, b LEZOMRKERNLRBREOE(LSH S L, BYIXLhCZEINTHEBEL

ﬁﬁ
E J\ e ol ®
5 | 3 —[Ra
-
% b - s |
B 5 # " A étﬁ% KUK E
RIS ATH B B KRGt et
IEARRR (En) T '>"2
MARR(E) bommmmom s -
RE
[ % % # =& ALt ”J’*h'[m
. b 153}
, ki N =
M E & Rl PE
B—2 WHEE{ORIHSYE B—3 LpBg:iELomMR
Fig. 2. Irreversible change Fig. 3. Relation to earth movement

of the forest and vegetation



BHRELZCHEATH HEAEOHE ()

fob, MCEETH L Ok S,

-3 1 3k 3 85 o Tos B KUK+ 2, Ko Bt
+2 M-F-F-RoBXcI-T, BBHTIHAY
bbbl L&, WhAEOLER, ENOERK
IoT, THREHEILLTVWRECE,ANTWSZ
Ehibnnb, TLTBEBHROIBDD I 2 iciitcb i bif
WBRAT %,

N-413, #13Xb - B - LA - KILKHER - R
Wk -T, R T8 »NeEhl e, MER
TETLEEYTLELDTHD, AANEELLD
RBULK - Bk - R - EARTHE LS OMRBEIC L S
B HELRARTH S,

WolEd, IR Lekoihik, TEOTL
WA OHBIRRB L K B 1o b, TEHOH B ARA
BT I TCRETIHIEREI N FLBRD,

BB SFHEFOCRVWEMT, MofHEREA
Twhir, BY - 4EBRIVEEILS, ZLT, B
NBEL, EROMYFELYER TS L5 GE, Lk
brEWT I AL TERL, b2~ 1
AllroTEAT S, COBEN, BROLMT, & &
FEL D2 INBEDR, &L RARBEEDR T A
B Eiwdihs, Thbhb, ERAENEERTE
ARERBHEOMWER L Dbl TH S,

THETORTEI L 5 R OBECRIET HHE
PROFEAL, E-1OX 5K, ZRNO A L TX

WoF5
h233%)

B 5 HRRRILETOB
B, K/ hExoRE
THEAL, —#iRoKELk
Hild 5@ 5 HpC B
ERT%

Fig. 4. Process of forest estab-
lishment from bare land

1 BHRFERTOKBR
Table 1. Reflection of dynamic

environmental factors

75

z= [ B M
o B w
(hARE®) £ @
TR
BT s L
(ke wAmy) | RO
B
<5E§ﬁh . %\“h’)) —
R

£HOBRETHOHIh, BEMEBAE L TR, L CBRERCECTEBCRINS, L
oo T, RABCALRD X5, BHELY - ZRMERY L 25T LRI - T, HROH

BrBERNCELILNTELDTH S,

IL. HhEXEEEYER

Geo-dynamic processes and plant indication

e (R - BR - BR#t) 2, Wb (s - BRM - EEPE) 0T, RERIWY
BARORHE, $HEHLAEROXT, ERAESRL -BREERORY, ZABEAIBEELD
R TR THE, BRXIL, ZOLMOBEYHAZ L3TES, Tihbbh, 0K



76 LEEAEREDHBRATERE R0% BT

O
- MBREN - Bl - BOEK
£ oK
- HBRESOH N
T FRIEOLR
[ FRO%A
- WL BEORIL
- TTORKBE - K- B - Bk
[ RO
A ERARAT

&R B S

- ERE AR —

% L
48 % R m«[ [~ TERM AL~ TR R TE

_[ge % [ LR ]
LR RA
BFAR
wo# L
. m{ ~Laznne

3L
B—5 HWEEBHETDHEYEE

Fig. 5. Relation to geo-dynamic processes and plant indication

B TFERC Y » T, IWOBELYES D> L T5 40T, #HE%¥EN) LA 2 KWK
o T, WBOERBRER T T X O, HREVHD D AU REBO TREEH
B #BAHDIE, LARBRERCIZERFERZEIDOTH D,

I THERERAT L AR, BROBNELLVIZET S d 0Nl X OEERENT
bh b, HENLENRE L - LK OB BOhEZ L HDTH B,

TRETE, LEBEOIM TRMANFEC I » THLMCR- el ExEWTS &, -5
AT X5 ICHIRER) & YREEOBGRAS LIS,

HWHEEIARERRA, EREE, BREFCAIL TELLR, A8E LUFREN?D
ZONIREPHERBINDZ LT/ D, Lichio T, ERELNS RSB HMOHBIE, FL
AKEBEX DD, BAPMELLWBEORBLO TREHIERBM L L CEBEh, #
B oA RSCHERSZIBERER L L THESI RS, EREoIBbL PV TUE, ZhbO
W OPDOHBEPNDEL > TWBDT, FHAAEOCERITE, ThbDBRRN~—23h, £
NI EHEND, #MlE L THEI I R b,

II-1. Ak#&MA Tree invasion

BRALLDERTHHRTE R LEL I CIIAEICEDOBTIBEL, €& T5, C&
TLH RBETEREOFRLETRELRIEN L, AR D S HD X 5 B RD
BIFL TWAB LIRS h B,



BHREZCEBETIMERAEOFE (F) 77

BHOHBICRFEREAECLAVLAH LT, BOHOLEFCHETIEBIbRED
ORBHFTHES,
(a) BEA#BR#: BFXLKERD
(b) K # sb: KLUEBHH - BT X %A
(c) W 8| 1. MTNDH - DHRKERL - BERDH
(d) 7/ # #b: FIERABM - FREREH - 7Y —
(e) B hRith: HMTXbiDOEHD
DL ANOBMTIE, BRAFELOEI LTI, BAEL LI HEOREHN
RATD, ¥ AOHWHLEETY FF2 v/ FREBLBEEY DL s TWwB0Y, FRE
RcHskb 2HEETHH, BRESLHIEF SO EEBEOREL, BB 0ERE2HSb b
LTWAEVLEZDTHS,
REANUEOBRMAE T, WK BEKCL KK - HEH%E - HEAT - GRERTL
Ef,iiﬁkmtm%%o#kmk&ﬂﬁ?@%ém@%btwo
M-6 HHEBRAOPMPL KLY HANCH L HL ThicY, BFHFOVRWBRILT, L
DREL -G CERL ETE, KFLHF

)
)

[»
REBECRFL, *OBERL, BAEEL, v . L. .
. - 1 e - (B g ®
bRIEFTHI LIRS, BX % { I e 38
W lE 5 TIE, WAROEEY X Al 7

B irAbiFhuSinbinv, BANRHEE
L THBEGEOBRYALNCL T BELRD Bt MEBAOHYAL

5, MTOEE - AEE RN - REEH - R Fig. 6. Primary conditions of

BT - Fh - RS E Th B, 1000 HOWT plant invasion

OEBEW I, vyFrFHOlg ry¥y=~v/*F07g FPF~>Y100g, 77/ %1540g, 3 X7
524008 L X DEIIKRE, BTFOREIBEER L BHRLBGRYL 20D, #BLALL)
REARM, ABEMOHBEICE, S0 EBEELIVWbLhE Y SR, ~v/ FHORANRD
72, B MR TIIEALZORBOEENKE -, BEHCTHFTHEETI 24 7L, B
BarblTHREET 47 LTI, B BBEOLRWEL- T, TAERDOEERLRL T
Wh, Lichio THERRER - T, FRFENCEZABKI»ZRBKOHEIBE B LS
ZEERBERTRED R,

JtBHETS5 A TaLL 6 AR, T, BTLHEMAT5vr ¥Rz, BHTdHo TLE
BORBDIDERFEGOBIRENEIATRIEE LR, Ld Y+ ¥FRoBET i
KRR, REBLTHCHAOFES LA LDT, KFERHFERD S ThiFERFEL
TRNEEIKS, LHALKGEENRITIUE bThC 24~BEMTRERTETTELGS
WdRFhrTwb, ¥k, YFFIUPEROBRMET, EHWEORPITH . Lich- TH




78 JedEE R R MEENERE 308 K1F

FHTFORNERLBRA I S WO i), TOZ LIEz Y > FEOEIE & i
HBDEME L THA E DDA L WY, IR, B, MBSO FRAERC, T~y
DS AMICEMNT DY FF, ~v / FOHENLOHHATH B,
II-2. ZFEEF Abnormal tree form
a. RBEARF HEHER, £5FF) Abnormal crown
SHIEM ORI ZMT A G LT, H-TD L3515, 53% 0, 32 bolErH 5,
ZOXS BRI EECLABEREORETH D LBRIACT V., Lol, HHAREFS
Ak E Y, REERMMEL oL, HiETHI LT, EEROLVWERSD & OSEKIT
HZADwHbE, REBHOEOBRYNICLAZHREELEI NBRLSTVE S TH D,
THF L TH S0 b, MEATHIONR D ICA S X 5/l - BHECLAEHEEAITZZ
ETED, FRBEB TR R, MRS )T,
[ ]

=7

-

H—7 ®ETHE G3xhor FeyERAR(E) ddhSho b F=y BEK (H)
Fig. 7. Abnormal crown of Todo-fir. Left: The top of planted
trees. Right: The middle of spontaneaus

b. M E#it Snag

EELOBEN, WOMCIEECARS &, MRCEhOBREEL, BAREED 5 TR
IMERTIE, BRI ERS, TOX SRR RTEE - HELERAIRCT . LL,
S EP BB Y b - T2 DTSRI TRNT 5 X 512, #ERMSA - FRiCh B bR,
FIERGCHB U E 12, hEROBIREIZ DWW TH BRI LTl b,

c. F#HoigE Wounded rings

EF AR, kAT A EY, FOBOBKOBRIC, WBENC X o TN
BoFbhTWwb, HOF bR ERE, TOROERKNEZZAT, K-8DL5IZADK
12t T\ Do FDOAD FEOERAGENALBHEHET LI LITL D, TOoHR DL DTV
oty HHROBEVFEINAHETE 2.



BB ET 2 M EEC T (R) 79

B—8 Fio#E, LEMHEBBCRAL TV YFF (B) &, TogHm (FH)
Fig. 8. Wounded ring. Left: Willow on the debris.
Right: Wounded ring, ditto.

d. ®EEH ET7 7# (Tilted trunk and reaction wood)

BEAEHA I 4NEL UL, S25ALHEOFENLTOND, )T HES R
M, MBCIHFBIIhETCC LI {ahblics Tub, UL, HlER LT, AfiCHEE)
LicBaic, BV ERT 23808, @EALHEHIR T Rh o 7o, WIS TIE, R
ReEVz ELBMREE D2 2000, KEBEAMEMT 21T, KRELEEIEI S 2Tt
LIt wbhFThbd, U2k, MENELL, BEatitd 2 & a8t B-925rTk 52
TTEWOIRBMABERE DY, $HESO 7 7ML, SRR A EIMCLEE5 L LT, ME
RO FUREICER S A, o, INERTIE, SHER ST EMBimEmc AR TR Lz
SVCEREMAVREIhD, ZOREHIL THEMEEEO7 7HO) b2 bitkb1255,

HESO T F ML, —BRCBBATEN ARCERICD > TTETW50T, BRO ki
FrbUFT L2k, 7TI9HOBREREIL 2 ENnTES,

SN ERT S, W—MEs D BAROBMERE & o TL Bl hug e b, —
MO X-10 0L 578 B ER ) o7 713, MEAHCERTLILOLEATIL 922 0,
[ L o EREROB GO 7 7 B ac—% L, BROBCEEAEMTSE, 7T7H
A EERRE L ORBRTC—HT 20T, NSO THEBAEAT I L B s,

BNzl 2B AL, FRC IO X S EMARL, B L TRERLE Y, i
Lichla 212, 2 TLEESOBBRIARINCRAUATLE 5, KREMOFRTIIAE
ANCHE I B EA D e\, £02bh M-11 DL 5 IC/HOERDHELEZELTWB LD
mdHbh, ZOHAZBOENRL, B@EIANCTLI-T, HATHEEDL 0T, HELEFHOH
FEI<BHBHLLTW5,
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Fig. 9. Tilted trunk and abnormal ring. Left: Todo-fir on the
creeping land. Right: Reaction wood (dark, arch).

P

¥

i ‘7,‘ e e
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Fig. 10. Reaction wood of scroll type (Todo-fir). Left: Spontaneaus.
Right: Planted tree.
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Fig. 11. Eccentric growth of Japanese linden on the creeping land
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#fiegcxa,
Fig. 12. Vertical sprout of Japanese
linden on the creeping land

AEFTR, (k& 03~05m) & A ThiHEREx
Biert &7 %,
e. I {1 #& Vertical sprout
IRES OB EAERT 2 &, BTL ORI R
CaHEANSH D, LEAETE, ry~-v /¥, Hyv
SN, YFE, Frof vFF, A FFEICE
&N B, W-121ZR L0 X 5 ksfliconT, #EA
DR, EARMRI E & Uiz BB oE A B, T
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f. [L#HEEH Heart rot
Bz oL EhoZ LT K13 320 —flth

5o EMOBECERIEETIC oW TR TR LELRH B,

B—13 LM, b o
PR =M
Fig. 13. Heart rot of Todo-fir on
the creeping land
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NV R OTERBH,
i, oS o mEEN
HHEETES
Fig. 14. Abnormal root system
of Japanese alder
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5 BBy, ik, LEBARFHCBEL cHE, SEmcixMn T, mEK
HBEHLLT RABEORBCRELLTHREH5 L0523 ELbRS,

EMHIL ) BECRBREOBI~— 7 L T RNEERSTH S,
II-3. RRRE Abnormal root system ‘
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DARFBURT O X 5 IeBBIH 2 TEBERFHHE TS, BRZBREVBRATW AR ORE
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L. #EREOH*
A method of the watershed research
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Table 2. A method of the watershed research
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III-1. R Detritus fan
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a. Bk ZE{t Topographic change of the fan
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b. RO ERRIRE Y LR Effects of afforestation and dams on the alluvium
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RIC L D5 KRBOLBDHED, ERERCELYOERILLD, FAERTL - Thrz-TTF
WMERELTERC TS L5 RBRKTOWTIE, BERHCHEREELLCEEL TR, 8
BANATEIANABOEERY L O XBBOER LD,

III-2. (L#i3R# Gully and stream
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a. HEWMERFEROKT Presumption of deposite-age
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bxbL, LHBBOE(LHDOCEHE Fig. 15. Tree invasion on the stream
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AREZCHATIRERECOTE H) 87

B3 HAMTRYHBoBEYEER
Table 3. Plant indication of the creeping land
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b. FE#:EHkD D OME Information of a poor plantation
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Fig. 16. Distribution of abnormal crowns ~ s

on the creeping plantation ' .
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Fig. 17. Pre-movement of hillside
DTE2DE, HBBEEE - ERBOTRRE slip that presumed pattern

DEEDOE DI, 79 ~FBE*BES £ 2 of brock-slides for 12 years
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Creep-measurment by the three- SN
point method ﬂ ""'o""'fﬁ
SMADETCHETHIRBLOBH AR

¥, WEHCHETHEE L TEAERD
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ZOHEE K18 IIRT X oL, 3D
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B i ’."“‘
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. ~ method. Left: Mono type
DHTFLIKPFECHREIN H L8R, B and the transition. Right:
BLTWTHEER T, A D ICAFEETH Conbination type.
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S = Jp(p—a)(p—b)(p—o)
p=1/2(a+b+¢)
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III-4. BEDESR The point of the research
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Table 4. TField note of the watershed research
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Summary

This paper is about the land surface and vegetation. It is concerned with topogra-
phy as a reflect of geological condition, and with geo-dynamic processes in affecting
vegetation.

Its particular purpose is to apply present knowledge regarding the degree to which
the surface process can be presumed by observing vegetation growing on the land.

It is primarily concerned with only one part of the broad subject of the watershed
research.

A reasonable project for the product and preventive treatment of an watershed must
be based on a detailed, integrated field inventory.

It is necessary to study the physiographical processes of the area, and the vegeta-
tional conditions.

As the form of a slope is the end product of geologic processes of the past, the
vegetational history of the area must also be understood.

The method of the investigation deals with field phenomena as process of “Time
space”, as follows:

1. Surveies designed to develop a better understunding of physiographic processes ;
the so-called basic researchs. The processes involved environmental factors for forest
establishment, mass-waisting and downslope movement.

2. Surveies designed to read history involved in tree growth, as for example, abnormal
rings on the tilted trunks, pioneer trees caused by catastorophe.

3. Studies in which some kinds of vegetation are compared in relation to topog-
raphic change. Example of these are surveies of detritus fan, deposite on the stream
bed, and hillside with landslides.

4. These surveies have referenced to other field inventory following growing stock,
plant community, geomorphology, geology, soil survey, meteorological disaster, erosion
control.

5. Studies of ways to minimize or correct damage to geo-dynamic processes caused
by use or misuse of the land. Included in these are studies of the forest working fol-
lowing cutting budget, of forest-road engineering, of logging, of afforestation, of erosion
check, and of disaster prevention forest.



