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BEBAVINT, CUBEHER DO HITHER L0 0RIEND—DTH 2, i, AT L i
Wi L O, LT AT, JLIPEN, 2 0E Ui L 0k h g ST It LR S
DfezE Y, MEOKERREL VREVWZLILLZLDTHS, L, EILEAEIC
HFNDME—DINT- TRV &IE, IMEILTEPEDON S £h07a Ak - TN L b b b0k
wh 959.2m MEDBMKENSKTH D ETEDaD, #iE 959.2m [ETEIETS 241,
TCICHIMTH D T & &, FREISKA - P& b Db ofcz ST & b iEREL DR D
MDD, %72, EfFHENIE Phot. 2 o & CIBRNEATERICEZ WAL, it Fig. | &
WALEW S i T &, NOBAIEIC L Mo UHAZN TR D, HHEDO KL T LA
HNTd s,
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it T L ORI O BRI TR R 23 IO Tw S, AU BTG LL
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7eo LdvL, HERIEHESET Z ORI B R PRSI LT v, F 7aE BN A KIS
BESEs IR\ w&, Phot. 19 ichbiLn T & {, H#EHUT & ) EHLLAPAHR L SBT3 kL
BT AKITE WK AR F UCRER IR b, TH/KICE W 72 M) bR <, B EmaIng
T LTk DB O BT RS %,

C. Fkk Jpih

BRI DRI S & 082 O th o i pT (EiRY),  wUmidids L otz D rh o i (E
BO & 28RN HESITODIL TV AR VLOT, BANE (Jok 2 100ha 4h) % b O fiiE
B (D ZARMLE W00 E R T 2 2 L3 TEF, MEBMALEE 2 ARTHETH Ok, L
7L Phot. 1, 2, 12, 18 A LicH 6T & <, BifRil FHIL LT b FRHbiC 30 /< ik
CHIED £ DA% FIEELNIE 8 R TRIAIC T WERRB I S 4L, b & b & O
BOLBRVECAHCD Y, FRBOMAE R TSR T, F0k & 00 D)
YU T2 C L 13T E R hDle, MO L LD ek E, BIKiICHNES
DIRSEEC, B FOMHE KNI T v AW & bl 2 e & A EXI
THok, &2, 'fi\lm®§mﬁ§7f&"ﬁﬁﬁﬁ%}iut FokdBlddE v R, L oTHARDHE
BElICENT 2 id A0k L 5TH 2,

FLERIC L B LWHA 33 A —-FERd 1,000 mm FREEDZENIAS D, BEAGH b 40 & AgkicK
FEGEOTens, TEARNTIEHIC L 2R E Z D 7eDHTHRO T & B ENLOREVS,
THUR D LI IER I D L s D7e D &5 L, SEEOMERINZ ST L D #z2 (,
KT (Phot. 20) & MIHASTIRGAMAID Dlc &\ 5 T & T, BUEDIIRFHILT & 2 Rk
Wk D ZAFOFHRD £ b D7 WIRR LT Jiins bl hrDde & & EEEO TV 3,

# 7z, /NERBEE SR & S D R O YT 3ekk (RAUE R ) Whi 5 ) TliE
WL, AMmE IRDIE L B 2 DRI IR B IE LA ER B LAV,

i Fig. 100z &<, M—3RMEE bl & A TR BTN EHTA ST B L ) %
X FOTRPUCTPI T~ 4, TRMFIZEHGTH 2558 0 & 2728, HEOKK &4
2 IEDHIK & (D PR & 20 T 7 (Fig. 10 © P) ok LT E Sk ik
D#P)) (Fig. 10 © Q) LDHEFI LOT g R
Bo MDFMDE I —CHUEBRASI L DN s g -
ERDZLMZIELAER VDT, BEDEH LR f?f? ;{2 ‘2};}; ,}?‘2
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FRARD R BERE DT L 0 T M T2 O ET, $72, BIEEMITIZEL D MASYIET 24T
o7 b DRI VA, RUEEYHED 158 2 22 BRI TR 2em {6 L ORI
PHEINTEOTWINE LT AHET AL, THUTEROBUTDATEOMR L b iEdhiT
WOoTwZDEFRT,

RIERIIDRIRITIE LA B2 40em FREED A KINAA AL I DT L, HEDHUE T
IO B KINA T [ APER S22 0O 3T O ST KINAF T Z B 3=, b o M KA
& & BT IR Oz, TSR L, TOWBEKINAR TR LT b OBHED
ARG PFEEICHSEIL L 2722 D641, BVIHIDHELTS 2720, RO EROR L
DR D HTATRIT, FHT FOIRIOCKINANRT 980T THRITI T W T W3 L 5 AR E b2
HRERIERIcH L H 2 b s,
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(Phot. 21) Oy H 5412,

FIERN D PIREL 1-BEE D 22 b BBINITIZ I S 2T L & D7z s, AR od BLI L7l hs
HHEELTY, —HETHIASER <o DR W IRIED 2, AT < MRS O T B
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WZ EERSEIE LR IFIUE R S0, AFRBEEICE LTH W L 5 IS0 S iz, Phot.
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AR ETHD (b bDARBERIEDAIL L S LITE BT W) Twies, AFFicdo
7e=Y DEHA (Phot. 22) A1k { JFEEITHUL L TRBAE LWl 6 HTh, EREEIhTIR~Y
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b0,
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LAREOFDT LML THEZ BILD,
TR B0 cE a1 QLI RE 3759
i) it block 312D F FUHET 2 D
i) jjiEg block A—PHRMICHAE L THEL TR 525, T ¢ 72l T8l 2 @
i FdAR BRESEOZ MU SN TIEN T2 b0

jit block #3%0D F £ WHET 20 IE Phot. 12 D2 & {, LM HiiASE ) Z L3571
BVELVWTHEF LRI & TE CO T T D, SAUSHBRSO M = 340 F — il
B ARIANT & 2D & BUR SAL D DL LOMBETUHET 2 $ 0T, BEOFIT & LT
I FIRIB K DBEZL (T & 2AELI R AR block K52 bILTWR bDTHH 5, T
OEIDINEPIL/ B b D AN 109%6 FRIEOZREL (Phot. 1, 12) TL2OTW3,
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Jiit block IZPUTTETF T2 &l LTHRIOHEL 72 0, LIS 1ML D DMK EHEL»,
TABD IR LR D & RO FITEE LIKDOYIET) b b D THZ IR, EEIE W EE»
TREWEEIRN L2t B 28T 2, BRIEO R 0 1 13 45D /)N KT I3 Ll e L el
ERDOTVLA, RIS L 2 G T2 &, ZO FOHR ML 2P HOMKTH Y
UL LT, Phot. 16, 23 0z & CIES - il b HIM A X7 gully K3hiéT %5, 2DAE
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D141 % ZBATH A TETI KDY LE UFiB AR D e b T il LT (T &I IMHEN T b i
zTLETHSH S,

b. BT & LA

BT X DT AATIRAH L 1, BMEI N TV 2 DR B0 4 (Phot. 21), /Tl
(Phot. 24), i)t (Phot. 25) 7 &iTa L, 110D (oML A BT & 0 iE 2
DCRKEWTHAH ST L&, 1K ARMBTMT 2 T &0 NBEEMTRFILLEEL,
HIFR S B IEAKIZ I L7 & B HAL7ehy CIFTIHEDETIZRTHEYE « KD « §EED — b ik LT
Wie), HESERIRE LTIt S ICRI S Db LTl hIc AT d Dl R LT
Wiz BTN & 3z FORITESST L3 2T w2 43, FIiCiEIES 7 UM &
DT AATENTELEL TV D,

UL, HEBEORTREDSHIRTL0DA3 1L  THURAME LT win s, WiEEE - KIS v &,
B & 2 AHTHl~Te T &, HELOTEED & O 140k W TIHENRGKITIEW fR A%
TLTHIEZ D, SN2 DT RO Lk Eis Eizirk e Ttuwi bty & T
HLdD,

C. AR & IR

W IE = DR ICF MDD 2 &, KIZMEER WL LA 6l ¥ 2 43, FX AR
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TEE FILTRIL 2T WwW 3 D255 (Phot. 26), Ak (Phot. 27), UEJII (Phot. 28) /&
THBIL, 1Tl 20 ton FREEDFLA SLIAHC bk CHLL 2L FH D AROOE T 5o 70
bd3,

£72, CULEDITIIC TR0 NIRIC =% & RN K B A D b, 20
72 LA D FAHE R L S ALIA L B Z B (Phot. 29), #FAIA: D72 & w5 2 &
THD, 277, FIRIILSAT L, 72E 2@H L b DI w2 ek I EFILLT Y,
k& LTD 7 743k ¢ AR T HO7BI08% ¢ > biLTe,

AT T DG & LTOFMRE, TAK T L BT, MR CHIBE 26 %
% SR IET 2 RO BB L D AT H A S,

V2@ & &

TS « K BED Bl B 2 &, FIAEIL B 70k 1 17 & 12 b LA S il g
BT uwE bz angs, kb kilziicdtbiizn 2z & TR d 2 BEREMSRLE 2L E AT
BHAL, WAL 1L KA AL 72T BRI L7 FOOTRHI KILAK b & DHBORKMLE
WETR, Lo aic kb il AL EALTe.  HHCHT- F0D hEEHC 1 e K L ACHE s
fic 10em { SVOMEIITEMIN TV OALZT S, 2 ALRIHKBED WA T
ORIAASE D NI 0T EME LT 5RFF22ETH 2,

jiE block ATFOMAHETH I SN TWI EC B L, ZOXRMICHERNE I TRV
L HER Ly g K A S B T H L0 ® 2 DAL &AL, HEBEHIO FEi A 11
DREVDERLTV D,

VRIS T IS LT W 248, 2 4L RSO REBE L 3hs & DI EEIT X 2 31 300
HRCTIRAD LS L T3, S0 SERIED 1A« MK TR b4 b DT, AikoE
[N b PR UM D FE M T £ 2R B B,

$ 72 BRI LB PERT & ATED AHE (1 ) ORI SAEGIE 1 A —0.8° /1 \E —3.8°7)
16 LT, AFOPHET & 231D HFECW TR D BT & 27687 &1 & 2 FmiEam 4
LEE LR UL 5,

VM il W&

HIEE « A RIC & b ENAEF O A AAsEEE AL Ledsld, BRI X v 2 o i
LT 58, BRIROUE - HiFE A & OB TOILE FAIUE, IEMERRTIE 2 S iuass, Kk
DR EHE L THD EDOFDTELTH S,

BRI BRI E RO BT~ 2 &, I iiAs 50 ha, BjRpisR (LlEpE#EE
BASOR LD ALY A 300ha BT, HIEEOE 2 ETLEE 0cm, % 50cm L
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B, L7t o T mE:
50 ha x0.4 m+300 ha x0.5 m=170 x 10‘m?
T, TO5% 14Tl dne B2 &, JELOR I ER
170 X 10*m* x 3/4=130 x 10*m?
LB AATHIT X 0 S e R
4mCEEM) x2.5 mCEEEE 2) x1,000 m G E2) x120(R%) =120 x 10'm?
ED,
AEl 130 x10'm3+120 x 10'm* =250 x 10*m?*
LR, TALAHEEAGD 2 EFIRICIEE 2L D NIl £ 7213 2 0 TR T 50T, D
FEE 13 &7 2 &, BEAOUMNET £ T Lz labEi
250 x 10*m?® x 2/3=170 x 10*m?
Elb, D5 2096 FRED 30 x10'm?® A3~ AL, BEA D HED IS 809 Rk k45 &
170 x 14*m?® x 0. 8140 x 10*m?*
LED,

VL EDBFIEAEARRNEE O THIA & b D -8 300X 10'm?,  FREADik -LarE 100
x10'm? T, FUROEEHER I 2D 13 FRIET, BEARITADHES 250 x 10Mm?, #E~J#FiLr:
B S0X10'm® I LT/ & v, il & i S LAl O HERY 600 77 ton 1ER
AT 200xX10'm® i E A HILD, TILHHWRT 2 & diEE 400ha §ifk, JEERRRH
#{ 200ha iR &, &1 600 ha RIEDIEEAFAE LIz EH 2 HiLD,

BIRCDRBIEC A S 1, TR EEDMH ORI T X 21RO B & 7w e
WHFREETH 2 252 4\, FRRIID UL 72wz v 100kmP BAECH 2 DT, 3250
10*m?® DY AV B kAT 1km?® 24 b

(250 x 10'm?*) =100 =3 x 10*m?
b, ERDFID FFHOLRDD LTS EZTERE N LTV 2 R0, SR
WIE WS RIRHC D7D THRAEL, LD -IREDESL A EARTIMCHR Lz &2
P W2 %,

&2, DENT ORI A S B ERRBR LA O (R i D Wi HY LA ED 13 Table 8 w0
ELTHDOIeDAs, SO YEHRM6 )] 26 N1 HT 15ton/ha & R 24 4D 1425 ML
MW HI L (Phot. 30), .L:LAgRILLTWS,

Table 8.

4 WAF1 22 £ v 28 | 7 24 n 25 n 2

R E ton/ha t 1.7 ' 7.7 ‘ 15.9 i 121.1 142.1
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I XEoREHE

PERORBFENE LTI, BRIl KIE Tk 2 cw i td 2 2 &,
AU FILERINIT 27 2 HOENTHEL  ETZN TV TH 2 2 &, EFROSEX
WAL D FOIRIERINAK & L L IRWiT e L CASligRRIETH % ¢ & R L, Wi -
W M SR LT W RIFTH 2,

KEGHINE LTI RS RS S D7 T & T, KHOUWIR & 2 HIEBEMD 20070 TdH
55 LMD B2 IMDHIFICREIL T2,

ATFHENE LT, BIRRINGIE & A SR - JRESLE L TORIT, SIORRO T & &%
WEILICE L TIRIERICARIT S 2 &L B2 BALD ML W & v S LRk MM s
BAL, Fie, —TRITIZ LSS 28 B IIIGEL - TN & ORAHEE PRz TrTH o
JeklZ\v 25, AR R I, SERE O RBIEIC X 2 TR TwieZ b
biLd,

DL LOHINAEE 2 e b B OTHREEFE Leahs, FEEIINATC ARWIER & ORFHE 20
7RI, BES 700m LD E H 54D & 2 AHITH BIRHKTH 2k,

A SERDIN E LTI, KRN E LTOHT « M « LHRTERE L LR TVRMT
BoLThHN, HEFESHE VS KRBINDDOT, SEREFE LIz L TH B, T
WD LKARENZIRTFTIE 22 AJITIE control TEVRDT, ST LTZ AN L D
VIR 5% B b SALAAT, A THINOUIC X 5 HEH RIS 5 & & Afi—C I 2 LA
Xh 565\,

1. 33 X O ndi B )

HIPEH BT RO R, BALDI T~ T &, RASLDO AN L THRET 2 2
EBECOT, TOAUHE T2 LAY Ik E LTH2 6D, Rl WoOT bl
B W7 - LD ASHRE ABIIT 2 N BL 2T RS T 2B ARuTE R S &34 <, 72
FERRRD IS T2 & 1RO MK A & FIFORBKINA AR D 522 LCEFIT 5 & & 45
B2bilo, UL, THLLRMRITIESE FRRER & & &, MORIIA & SR KINA K i
T2 & 2DMDAMEED T2 B2 0b VIS, 2HITEDFOLHEL O ASIKET L 72841
ORI E L2 RO Z bILD T &, MOKINK & B KINAIRRT b I 2 843
WCIMOTUR 2R RSN LA E, RITTIENET 200540,

ABNTAMBE L 72 { Ty, ZRBARIC X 2 1B E PEIi+2 hikd LT, Beklx

LA KN D AUMHHCFAT 2 D & LT, A KINIAKRIT 2 TEET 2 REMRA D
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MFEATE 2 6D, TILD TORREDRNIFL HET 25 &, 25T FOFHEE CIeslE
THURRD L DAL\, WILRRE BRARERIFE TR T2 D352 2 LW, il LonmT
ST &b KRINAR & A THE L T v 3 SR R (Rl g A
[RIE DB OEND DA Z ) HHIE L, HKIC & D B0 G iz 23t & T2, Tk
%mﬁ%@?ﬁ&ﬁ@~0ﬁ®5®f,%mﬁ%ﬁmmmw%mwéacau%mlm;o%
BOBRE VT2 088 P 5, FEEE 2 e WHUTHAH 5 &), Hil. HTFOHUKT
FRETZLERD 2,

Phot. 14, 15 Nz & K BAL AL MHET 2 2 TR Wb AhDk L T hIE, R
D FFRFTHPNFEOLOTLREE b HB2 6N, PRV BEL LD TR ZTVD
fez &, WMEDLUIKSBELTFLTIBALTHELFELLT (EokLbHzbhoe
L, BEUT L ) ELOHER) LR EN 2T LR ENL LT, KEDRDITE —RHITIET
FOKIAIR TR & 5 TR v, AR EPRARPERFRORE L i) #z T (o
ML,

BRI LA A & ORI D BT & 2 DT, BERIED R TR IR D Ll Bk
T 5T EAVEIRITET, TAUCILBRIRITIRHESE X RN HEA T L COE 2 1T % & & Atihst
TH D, FEIRORENE BT 2 72 OIER OB KINCHER 3 T 5 & & ERINCRTHET
H5H0T, Fig. 11 O & 5 1CEH & LI 3l S BT i BRI R &
figk L Crr Rl o NE R 3 LY 5,

LI T 2 RNCERL TR 2L T s Dtk 2 A L
THILHBILEA, TiLFSERICRIL LT AL FAR TR - HEA
LTws D KE T L SOOI R WA, $7ERE LHEA

FB1LK BROBFK
Fig. 11 Arrangement

%ﬁﬂmﬁﬁﬂﬂD%iagtwwﬁﬁaﬁﬂmaanfm%&tdﬁ“m”mﬁmm

AlE, FEicH b L TERERMIC L DR LR WX R B2, $ie, BELRS M
BRI TWD b OIE, BEKPHERKIC L b K LT T R S 2 DT, HEks )
CHFOBK L & 16T U TR DR EIZ B5 1L LR T X 7 6 92,

F7, BIRTAC L VIBEAN B T2 2 &, L\ pocket % b DEHic Wbt v 5613
BRI RIS 5 2 & b2 HiLD A, AR FOZ AN TIRIER AN ZARIC LT
AW ER LT D ITIE SOBIRA LRI E R OTERFTNMET D 0, F7, Ity 28
D LRGP E NN T 2 EHEROENTH T 2900 b b7z »

2. LARRA IR

jijse block #5% D % 2UHET 2 MAILBIEE A MR L 0T B DT, ARt LT
NERIET 5 2 & T - BT b RAREDSEA L\, C OXHEE LCIRBIHT B % ik
DI A AIRICHIILT B0, RRHAIC & TGS 2 O CTh b RIE S 2 BERERIDS 2 bl
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2o BHHIZ RS I OHTTH~ ey, HicDOWwTld Phot. 1, 12 vz & < U IE MR
NCBEHTHEER L TR ) ARLHHEIL L 5 & T 20T, HEDERED £ WiliED
TFOMFITIZ B & 25 L0 IR T 3 &, 20130 & Dsiawic BN L, 2 dvic skt
5% R AN L 5 I T ET 2. 2O IE AR T RO psIELT
D20, BED D AKDIE - HMEHMTHA T OFITi2 5 & EAETH 2,

158 block A3-—FHRICHERI L THEL 72 0, AR TolET 2 DI LTk,  HAmIT

ZEDIRET S 2 WEOFEL TR T2 2 L TH 3, B s L TEWMAHRIC L 140k D
FAAWIAML, Fl B L D OALAMANIL AN OT, BRI LR TER AN R T 2 2
EMUITH 5D, SHOYHE T BELRICYENT 2 2 L@ BBROALS ARIFETHZDOT, U
LAMGHESE QRME FIMI & T2 b D) & EAL « 2 (3 THT T 23805 & 72 2 Aok
BT %, W47 pocket TR AR ARIET 2 HFIDEROEL b L vat, ORIV
FHIHED KRS L XIBOTEL T2 &, dpmkokiic & h sz 2Tl
PEOMAYA L VA Z SR TOT, ME 0L T2 &by, SEEHAHRRITIE F5ic B
ETDED, KW - Wit & ST T2 A ELAERIBEL T 08 THD, 2k,
FOD0 (UL D (DT R PO H LD THEEEAT I & D RHITEN AR Do TWwB &, Lufi
MFEENFT D 3 D IRN72AD T, RIS & O PO [ T I Cclik T2 2 &, KK
A& LTFREOM LN ea L 5 il & U001 il SR OB T i 2 2 2 &4
DETH D,

F72, FRE LD BICHA~T 2 &, HIFRDIRERM AR I Bsih Lk & H s 2
b, HRPOESERVILT 0T, FELY - WLoNcE, AR EEELAV

73, VEMUETIMEFIE ORI b 0 £ Wil AR 3R W LD IR RS O KRB it T ikt T 2 &
Y, ARG L LTREET D %,

NHETIEMEE D b DA T 2 T, FRED ik as & OPE L LA SRR T HERE
L CRHEIC i S LTS 0T, BAMITIZ RO LD 2 Bl U CIERO Hiib b
B¢ 2 EMUIET B 2A%, 03 D IRF D BIAL 2 2 (T 32 CHEER IO DL B b ¢ ATHL S &
HNT2CLEETHS

3. KM LMLl

FNEOM AR O T & 2 LD RI M E BT 2 id, Wik if R hik b EET
Do BRI LD TIZEAGEET CHi~7e T &, MFHOBHCRINAD L 5 I Mg tEalc 3t
TidEnEHE 2 HND 1L B2 DT, BB T T TR B N 2 - B BB D,
FTIHDPEEAL TV 2548 £ A HNEDT, FAROENT S 2 TITRIFNE ET 2
DT, EROMCEH AR AT 2 &B0ETH 2,

%72, KTROFHFEC L2 D BRI SD 2 DT, BHIEENHLO LTI s T 47
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BT LEHOMNANEE TS 3,

BB 7 & HEOK 3 AL 2 HBR T 12K & 2 L CHIORIT & 2 WA 1T % 2 & b 44
ST, 7T A LEMHIC YR 24 L 51T, 22 D T AR sk 2 41K LT
HIEOMM Z /& LTREEME LT 2 2 & bRTTRETH 3,

4. fHIEFkE Lok

VLD Bk« BB LRGuR B LBl s - BB E R RS LTS LoFD T
LB, HIBICIZRIHBT & 2 BERIBG 11, BRHUENC & 2 B3l DAL iz koo
A, R (EEF OB FFER 1100 I NEHEEE & ARG I 7 & FRUK & Bl - B & it
¥a & S CIESRICTE T 29 TIRICEHE < o BRI O 130 & I TR L CRE~ DR &
BiE, R &b PHic st T 2 3R 25 U, N i KE MR B 3T ik o R Ak -
RBITi2 272 E, WRKEIBRIGH & MR TR - 2 CRAITHER, Fia_ ikl e
TFHSTINC W72 2 % T R i TR AR O AL WS 2 LT H S,

Lo L 2L DS 8- ~FHT S8 I SRITT 2 T &1d, &% - %) - HifTRO8%R & Dif
EHOARAFECHZOT, FFLECHBTE O EHANVNTIEAGTTRE b D& D 2
SRR E T CB2 203D D, ZORTFSMERIIAKIT OV TR —T R, SHbhic &
DTREDLI DD EHK2 D,

FF, MTRHURKICOWTHEL 2 &, TOMWRIENIHHED JEE R0 T ORI —FR
WENTWS 2 &, LEOMEEMEAMBDOIR L Vw2 &, gully b2, ZkkrEdz ok
ERVDORARV T EAYFET,  L7ads o THEMLO G L, RO L OB T
Ak g, KA qully ORI ECRE DD EHZ D,

i, LHREIORIIEE R S v 2 &, MEICBE T L L 2 s v &, Rt
SNTHEGREH L T0 2 LZADL 0T &, WTHD T & CTFITHER 72 IR s 7z
W ERFRT, L7ehtoT, LiE s R S AUE IO £ b Db - TiERIT Ry L T
WARD i 2 F2 DT, F CERIRDF T & L 7o RHE X REE T IETF L Colimgs 4
RIEFEPEOI K i 2 2 2 & &, MBZHGHNCHE T T2 0 U CMBREIIRZ1T 5 2 L 28
NEPDEBL D,

SLLIPEE, B E EUBBK &, T E TR VWAL, Bulewvwzhucifiss,

KT - BEI 7 EAMROBEED U E 2 D7z RIL, RIEEIRIE & A &7, S
SEWDT, FEEEHo HCKE il J-MJR*L BN /\%M SEDFAR T IR 2 T T 3 2 &
NRETH D,

PR IZ ML L 7200 & TYEME 0] 5 2T DI 2 T b D72t (IR T b BE D
VB EMDREVHILS W EMET X hh07), WERICHL LETE o7kt 5T
HZDT, HHHAHRDEIRRBICHEMR T T2 b0 LH2 35,
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DI D L i e AT ST LT, BRI BIC AT D 52025 UN D D, AR E
L LTI, WFAOMR bR IS BRI T LT, SRR, RO K
e BTz, e Em S OWHAIISE NI T2 ¢ &, FEYRLO LR LD & BRI
R 2 T &, BB Bl 2 LAUTHK L - PRI 72 & RV Hik & s
BT L, WA e 2 ¢ &, gully MRED LR, TR MRS 5
B ENNLET, Fie, DFICH~S T IEOuEE b AR D —DOTH 5,

BUAORARINEEER: & L CIRBRE LR & L7cily - IRNAs AT TH 543, Ziuddd
PRADTIN S EE LWHIEL TV R F, TR & DHERRIED S 5 & THRUHE 2
2P & L, T R R ilaic iz 2 B R L, #iE R D Lo o NI
KEEBR T Sl 2 &, FEHLDs & AR F 7a 2 IR ~DIBIRDLIET D 5,

%72, SRIOKETAFEIT & DHEHE T 7k, vz 700m DL TEghl
HWITHEEE L TWB DT, ARIZZ 5 LAKRIICTHF L Jhe 3¢5 DIEELE L Rva, Y-
T 2 IBHIE RO 1A TSRl 2 THRED 1T - BIHTRT AR IR B KRB i AR 7z ek
RHICR 2 T LR 2,

27, RBHZVEBERRTELDIRETH S, IAFEAE T gully & 7D TR CHRLTHT
KECIN, k- ATk & et e, D gully ZHIS TR w5 < LI & 5% <
LD R - AT R L & 5 & LT WA, gully 3416 T b 53 FREEDSENAT
B2 ETFC-LETHIIL D REBREE b £ VDT, 232 DT RFBRDBIED MM & L 72 W5 THE:

T208, SHBOEEITii2 2 LB2RTTHS 5,

R

X = #

(1 AN 28 46 H DAIUHKED 5 HIFERIER 2 042 32 £ LT, ffh - (ERRE &
TR - FbkoD 8 2 i L 7e,

() BRI D B KINAK & Z D FOIRKINAK & DINT, RAEHUE - BIKIEE -
TEIBIIL < Wif K EE 7 & DL O] & BaTilbe 27z,

(3) B LI - IR - AL A AL, RN D b Dre. IR
EROCRINAR & TFOIHOCKINA, KINAKE TR, WL D, HRMFIOZEHL
M, MHIZMEL R E R A S DD ASIHEITIEINT 2 3 D218 v, R RV DRI BN T
Do FRHLEHIERIE IR - 10 FOHIKITENT %,

@ PREHID iEENTENE 400 ha FREEL & 5 AL, EIREOK & R, K& L2007 T
HAHSMBTHEET S,

©) BT BT LA R b D20k,

6) KJINTIZ I BRIE AL L D HEHNT £, JHERDVE S IZEID MO S & —F L, PRHED



VI WBBARERR (21 —EKIE)  OllE - #Em) 15—
WL & b THLE SR bILD,
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Y« [HHEIT Sl i B8 & 7o 13 DIRTO i A R T 5,
@®) AU LE LA R TAT R b DAL H D72,
(9 Fehklg 1A T LIRS 24, AT DILAE 5 1T 2 A Ly,
10 K « HFEIC X D EMLE S HIGF T 72 & F, ZDRLILITIZF I T S

Z)O
() BgiRiiDs & DU LAPE L 260 X10'm® FREEE & S AL, bl 1km? %0 3x10'm?

(1) 40D KL KRB DT 5 & 25 RTL 558, ABMCHMTE 2 AT#HNE L
TOLHFIED AGE, RARO AR E TR ~ETH 2,

(1) FIERES AT IR VRS ORI, TREEDHHT L, SRR, SRR DR B, B0
HOET® 5, IHITED T B JIEE MO, « Pk LOBIZ LI 7 5,
) ARG IR, PR, CHESE, KEBIiR T B B,

(5)  FMEEMEL 1T X AL, MBRDAKES, ST D 5,

(6) IR T BB DFFELIT L7z AT DTHNEITIT S b D &, AT AMICHT 5 b D &4t

B2, TARHEE L TIR MM E 1Tl 32 72 & D) D wEE b T b 3,
2 % X #
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4) TUER, PRERERI, FEEE  MEFI28 4E 6 A 26 HELRNIC X A Mo AT, gk
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Takeo Kawactrenr, Senshi Navsa: Erosion Control (1. General)
Résumsé

(1) To inquire into the actual state of curface erosion and landslides in the
flood of 1953 and the influences of erosion control works and forests, we
investigated on the spot chiefly at Nangodani of Mt. Aso.
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(2) Differences of soil properties such as size distribution, permeability, flow
limit and water-stability were measured between the upper layer of black volcanic
ash and the under layer of yellow-brown volcanic ash of Mt. Aso.

(8) Landslides have following three types,

(i) slide on hillside,

(i1) slide along stream, and

(iii) slide in the hollow
and most of landslides were in the type of (ii). Most of (i) were due to some
‘discontinuities such as between upper black and lower yellow-brown volcanic
ashes, upper layer of volcanic ash and under layer of bed rock, road and
hiliside slope, steep and gentle slopes on hillside and one and the other forest
types.

Slides along stream were due to stream erosion. Slides in the hollow were
due to concentration of surface and underground water.

@ The area of landslides on Mt. Aso is roughly estimated at about 400 ha.
and the landslides arose in close order at the districts having large relief-grade
or presumably large amount of rain-fall.

(5) Most erosion control works were effective against landslides.

(6) According to general observation, more landslides arose in grasslands
than in forest lands. The depth of landslides corresponded to the depth of grass.
roots, so the deep-rooted trees are very effective against landslides in our opinion.

(7) Mud and stone flows have following two types,

(i) upstream mud and stone flow caused by landslide, and
(ii) downstream mud and stone flow of stream bed itself.

Both of them are considered to relate to new or old landslides directly or
indirectly.

(8) Most erosion conirol works were effective against mud and stone flows.

(9) Forests have remarkable functions of turning the course of mud and
stone flow and retaining large rocks carried by it.

(10 Surface erosion due to rain water and soil frost must be considered, and
the ground cover is effective for its prevention.

() The soil loss from Mt. Aso is roughly estimated at about 250x10!m?
(83x10*m?® per 1km* of mountain area).

() The influence of natural factors in this flood was great, but such
artificial proximate causes controllable by human power as improper land-use
and lack of erosion control works are more important.

(8) To prevent landslide, following treatments will be effective,

(i) planting of deep-rooted trees, ’

(ii) driving of piles into the ground near the crack,

(iii) drainage in the hollow,

(iv) construction of stepped low dams in the stream, and
(v) arrangement of forests along stream.

The movement of the collapsed soil mass remaining on mountain area must
be controlled by the use of ground cover and drainage works.

(#) To prevent mud and stone flow, installation of retaining area, belt of
forests, low dams and forest for flood control are necessary.

(5) To prevent surface erosion, the rapid greenization, outlet channels in
hollow and works against soil freezing are necessary.

(6) As remedial programs, there are two systems of measures, the one is
the urgent measure according to the characteristics of each district and the other is
the permanent measure for all districts. As the permanent mearure, it is also
important to improve the land-use such as proper arrangement of forests and so on.



W15

T 3
I

o

osy 3N

il

RS s S o %

N
N R 2%
¢ RSN PN <% ¥ o ? - / > > . 2 .
S Se e r@%% NRLE S AT /e el o . xS -\ S DGR )
E f»lv'.w > o ,, , ) »(IW% L7 23 T ,‘. s Bz g RS A._ .r.,,,, - W ’ ,.,' g > .,‘ /;. “,. N -

-
X

FEN e R A N e D o a4 e S AN iy e NS g e T AN Nt N T R DA G . AT g TRTES Y
2 ;oé/wf 5 AN :Wtuu.ﬁx%f@rﬂ S ,wmw.ffﬁ... o s e S A AN | A N “ MWJH( ,
13

XK
o

N ?
;Wmmx«\nmw an

e R T <l MR VA AR
St . 3 3 i Ny

UVMMW ‘

LRSS
Dl
0

Gl
S G QA(MWMMN

4 W (
-7

> P

/A

E ) 25 N ,\«,. < Mo (s 754 N . ‘ S ‘
= : $725 2 \\ ) ; 5 : ; /.m,... 3 , o ‘_‘ ,, ..,..,.‘\ s \ :

o N

=i

\/t\OA -
1\\

Y

==t / X ! SR
e A X . \ PR NIRRT

RN g NN (AN A AN NG 255, W 0o

SRl SR MR A S AN

N )
AR TN ANPAN .§L2rﬁbﬁ~§u\}fwh/\. N




1000
800}
600+

1600

1400}

1200+

1C00-
800t
600+

PIRO
Far :'iﬁ

1600
1400}
1200l
1000}
800!
606t
400t

1400+
1200+
1000+
-800¢
600
400

1000,*

aoot
500}
ool

1200
1000
800
600}
400~

T

B RA
Studimi Village

3o ® on ;
Sosogawa — ScAoga.\alm- oﬁj—:{a
0 7000 0 1000 0 10*00 m
$B .
diotam:% . G

Nekodake

IR Mae&aru

Ogura farw M
2 2 % b__l,_,_ﬂ___a“——_—ﬁ-—ﬁ——-o >
0 7000 2000 3000 4000
Takadake
& R "
W
o 1000 3000 3000 3000 2000
N
Naadoke

Marugama
o
-/

S fimi ) e IUENUE
pae
3 7000 7000 3000 2000 5000
B A& 5
Takemori Town Pl
S&nuaa.n

A L e AR LB
Mivagama e Ao )T e  grass
N A ' AN 3t A
M Notes \ Ao fovest fond o :\;c’z
0 1000 2000
B KA

Hakusut Yiflage *
Lol ,

Maruy M

SK‘W
) 7000 7000 3000 2000 Q;a

% . . /

Shinmachi
0 1000 2000 3060 3000 5000
B A ErE
Kurogwa Village Oodate

| B .
BocRu
- A A A
5 7000 2000 3000 a000
B it By
Miyazt Town -
&y «
Takada e
Miyagt Statcon y//_,__#’/
e A A A. —
o 1000 2000 3000 4000 5000

LI #® R om X
Fig. 1T Sections

12

32

24 “Tz\

- -~

36

AT N

48

e ]
—_—
N

———— e e

T ————

>
=
-

50

44

‘.*/\ﬁg:\f?///

32

32

28

p—
N \?:3“
No a

44

\AIA

48

42

26

NN
LL

O

|

A% TA W "@

%

o N

(10 m Bi47)

Fig. m Relief-map (Unit 10 m)




- -Plate 1—

Phot. 1 Nekodake Phot. 2 Takadake
w® T & =1 %

Phot. 3 Maruyama Phot. 4 Layers of volcanic ash
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Phot. 5 Layers of volcanic ash
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Phot. 6 Depth of landslide
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—Plate 2—

Phot. 7 Permeability test Phot. 8 Water-stability test
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Phot. 9 Discontinuous plane Phot. 10 Discontinuous plane
between road and hillside between upper soil layer
slope and bed rock
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Phot. 11  Discontinuous plane Phot. 12  Discontinuous plane
between upper soil layer between upper soil layer
and bed rock and bed rock
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—Plate 3—

Phot. 13 Discontinuous plane Phot. 14 Crack

between one and the other BE ()
forest types
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Phot. 15 Crack Phot. 16 Landslides
wz (HE Fizor-fi® Gl

Phot. 17 Landslides along strzam Phot. 18 Maruyama
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—Plate 4—

Phot. 19 Landslide along stream Phot. 20 Kusasenri

due to dam B OF B
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Phot. 21  Prevention of landslide Phot. 22 Tree resisted against
along stream by forest landslide
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Phot. 23 Gully due to mud and Phot. 24 Prevention of mud and
stone flow stone flow by dam
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—Plate 5—

Phot. 25 Prevention of mud Phot. 26 Rocks retained by forest

and stone flow by dam TR L 0 B SEEE (R
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Phot. 27 Large rock retained by
forest B X o RIS BT BRI
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Phot. 29 Prevention of mud and Phot. 30 Soil loss at Oguni
stone flow by forest SN 9 - B
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