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Erosion Control in the Upland-Agricultural Districts.
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HHESBUHE ORI (U > 7 A #ii s X oHbiBE RS LR o S8 o O (JljF) — 31 —

WERASATRSS > 7 AHAFT & 2 ZEHNIASNEESE « NEIS IR ARPRHESE « [ 1L 3epic st o g

23 T2 TOHRPED D BET 2 &, o 7 AR FRO ML AEEM3E0.03~0.26
mm EEDOCTn5, _

Las LARY SEFIRO i i £z d 2k 78K T, 14,000m® D - 3,400~30,000m® > 03
BOIRH D &, WL T b 7Y b T mP~Him® ORI ad ), o5 = \A
FRET 5 RNMA LB CGES 2TIEEINS,

. KERORBIN
HRIGEOFEP E LTk, RABKINELT . 4, 5 OTEL > 7 AMAFABRLT - 0¥ - L
PO - BT T 2 SBUEAIEF TH 2 2 &, RMBNELTH. 20 =& (ki h o
AR D D7 T & DWHRDOBER NIRRT D24, TORABIFRRZBT Clk 278 ABMNIC
control ¥2 z tWHTH 2 DI L, A%BMIT control 23124 THET & 2K D A THENS
KFERERNGICMBEL 722 £ REHTH S,

NLFHNE LA 2B L e 3 - R 23T T bl Tw il b3 D72 2 & C, ZiLKIZLT
DifF BT 511D,

(WAER & THMEX AL, FENTECRERERENT T IMERE & WD CrRIC O L, TEEAKIIEE DI &
hOTwWD,

(2)FEHEL 104 BHLD PRI 2L TH S F, % 7‘0_ DVERRIHCKES & 72 0
BOWNEE D,

BB D LM |2 sheet erosion phil-D{k<e, Wmd erosion L’TJJ DE R Es ﬁzkld*'c
W,

OREARR RO RIE D S CHHULC B F, BHATRR TS 2 &M RS -
HARMET b R 2TV,

(S)F I T2 - RILTIRC X 231 - gully - (DFE O EERNGIEERY 1LR SEFMLD TEAASARFE ST

LD Luz LA HEATE A E B

®AZ % gully Ik % % Tic gully head OHEITES ¢, SWTFKRDEBI & edic i DT
Bitt i R e 4 &Ciﬁ' 2R MK L Tvw 2,

KICHARD IR & DI AED IR £ 55 7o, AR IRH DT 3o b kiR
R (W 22, 23 AEORIRTTHED D LAKTTECE 3 2 HIE) & IR (R IEHD WL
IR D IR IC R T 2 #I5) R0 HT 2 & RRDT L ILRD

my BN ET AT | B E RS AT 5t BT | R | AR RIS
(FKTERE (FT) 5320 | 3811 l 1778 5561 830 | 4810 ‘ 2025 | 1069
& 3% £ (%) 1.7 1.2 \ 1.7 \ 2.2 1.2 0.9 1.0
ClERERS (BT) | 1.51 1.00 . 0.32 4.50 0.10 | 2.30 J 0.50 | 0.40
WBd % (%) | 028 | 026  0.18 0.81 0.12 | 048 | 0.25 | 0.37

I .




— 32 — MEEFHBIIIIERESE 65 =

BARRAKIT R 213 EINIHRAE B2 MRS LN IS TRWOEL, WA
RO IR TIIC K E L ERIND T & &, FHATEICREMETE Tk L7asioT
FOEARBIFHOFEIT FAUT ERERPET E 2 hOkkied TS5,

V. ¥SAHEARILTE

1. BTk

a. v 7 AR LEDOITHERS X UHUK

B RO TR, AU R OBKSREE i LIEETE 2 & 0 @ < L CBEESHKERE 2 6
NESKTse s, HRSERENC T2 ¢ &, GHRRCHMEZREREEI LR L T2 T
L, HHADIC LR RS LATINOEHEK R ¢ 2 4D D, iRl & b RSO e
MERERDIRETD 2,

10 E L TR EHALOPAEE RO b L LT, BHLEOHKOWMEIEE 2 17h
B3 EMRHCHIEME RS YD & &, FHHDOPBLO HIEETL SRR YA T L 2R (&
b gully head mIEMILE T2 2 &, HHLATHIC b wind erosion Bjikd 7z @ il EUAkE
EMRESD 22 TH %,

BHLL Y DEKE GO FIC LA Tk, B ORIt LML L THKL, 2k
R b % BN KB CHIOK LT L 72T K T2 D45 & v, S O /KBS BLK I AR T v

CEET2DNLL, oI AFPTE =227 — FEETERIEICT 2058435 2%, SEHLO K

Y2z LT & B EROBKCRIZEIIC & ) PrAOFTKEICHER L D OPRAEREINATY
RWBIBE DT, KU EZE T 2 1T FHHOPKCREE ZALNE & S RIRTEFERE VW,
FRFIE BT HOTH [ TH~NZeT & I TFRIEHEDOWEE L ZHT 20T, Ml
e B A KER ZFT B L HEAD B,

HHEDOHCRIE OHEL AT EH L b OHK ZFHI e MR T e & balkkL, &
HWRBDEFHME LT, P THREREEE, B-LE e CEBME M hCiE T2 L 51
L, %7c gully head \CuliEHKT 2 DIIMC HIED I wia b mEHE KB Z S ¢ 7ed,
THOKEORETREAM A« 2> 270 — bETHHET 2, FKoKEH - %> 3OCTKT 24
DR BIETH 5,
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> 7 AUAFOMPRDOLE ML 1 55 LL PO CRKIFIC b gL R, 3D O BET
FEHILL T EHDRIBNEY; CICIk @it L i e T 243, o 7 AR CIEEHES D FEETHA
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FFRANL R (T 1Tl , &5 1 OIEBLD RS & O T RIKICH 2 DI R SEX L, 2 b
34 DIESEE BRI SR LY, Sl 2 v 27 ) —~ bR ET20TH A, TTH
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T2 2 EAMET, % 7RO BSUR AT 22 € H/KHFIC HES AT O T, I
KEARIEA e 2 ¥ 7 ) — MESUCE 2 T RERD 5.

fidrldav 27V — r& o 7 ADHERUTHED ® O CGREEO S - KT & 2 HEEHHED 2k
DB D OT, HESLHEGALE 1L WEZLD D 5 WIS - TR0 BN 72 5 8, UIERDIESE b
WA (B N2 L DOBL 6N DT, ERBEE S T RICT2 L) birEST3
CECHETRETDH D,

> 7 AAFO gully OEFENNC & 2 (IAZEE (PRI &, 847 0.3~0.5m < 5
WU IR LIRRSCIEE 0.5m A& 5 2 5N 5D T, FEEHIBIEOHRHRTR DR
ﬁk%%a?%%ﬁﬂ@mo%ﬁﬁﬁm&&%;b®%ﬂ®ﬁ%&fﬁ%b,&Mﬁénw%
DEKZ E T THKIC L 2 ROME R C T &, > 7 ARKICEDINLT WO TiH#IT
FAOIEAMEE T & £39, 1% - PO Lins b —IE1TlE & 2 AR R OMERD £ 358
T2 LMRLETHS,

o 7 A TIRHESE - MRS LR O TR 28 L I\ 5 D RERD T, &% - MRS
DAL DF - 22 7 )~ MPRO b D LHHHERD D & 2T 2 Da8E L, 208
A DI S 0

F7, > 7 AHAKRDRRZBE) Lk ke X CEAT 20T, —fucsidk s 72
TV BIRRITHAR L TEIRMR L T2 T & 2B TH B D,

c. WEITHE
C KT & 2 gully head o iR IE, HHLL D OI/KASEE head ORI IC Y
bWk 5ic, head [CHIKMEL DD 90 FEHG TR A RFHI F K TIRICHE C DAL v,
head o JHEEFHE & KT 2 LISHC HEOME WIS, BER 7 KES R 320 TR BT IC 24
bRk S5itT %,

NSO TS D TiE, 1. 1. a Tl~7e s & { B EOPKRH X HNIE 3¢5 &
&, HOKRIRD /I E W & 2 5 BHEEKIEDT b & WasliiRt, JOKREDKE £ & © Ak
Ko =270 — PAREEOW LT BT &, KD & BRULKESICIEARE TAWILS C
30, D o 7 AFH L b OHKIZHIL I L %5t O TREED BT - BRIEETH/RIED 3L
FORETDE EALETD D, |

o 5 AFTEICIEIER & 2 LCLE LT 49109, ALz b OO AR s
THED [REEMAGIE TR 10~70° T 40° 23k b SV DT, o 7 ARMIRET UL
ARICERXEENDT, > 7 AT I KIAD gD % 2 58T 505 3 WIREEICIE
B D5 B D5 & Vv, FHLKUIAR S BB L O°C 45° FLED MAHCHEED 10 Uik
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BEK « HUT/RDIBHNC & 2 BRHPIEEZY, M0 /K5 B2 00 L3 5 R D HRR A EET
HBKIE—RKe 7 2 (IR CIEILE L OBIET 6, Kk 7 2 (AIFED Tl Z Dkl
A T 210, MBI ECIZBEE K DOHKR T AT 5 & & b ICHIE FHp IS T i
DM E AT S O ZRCITIZ I LI 2 LS O TIPS - & R iER:, IS
DR LYEE T 2503% , B EIREEE/KIT L 2Kk (IR D © 7 APMRD RIS
MWEFAETIE KL 31 % T53° AL TH ) 1T L 2 O THHEOHKAGALE TS 2,

W T & LTI R LA L » iR 247072 b DMANEINTHED T W2 DAL D 2D
1%, FHNisSHAE T 2D T AN T rill X2 2D 39, I O RIET I N KD
BOKEHiAs L D2, KENT & 2 FEER OGO MHE L b IZRYEE & 2RI & OASHROFIFRO s
TR, NIRRT 25 7 O LR v 51T W 2 28980 2 Tk & LRt
HOMLY T2 2 L FBRTH2DHEDONIT LD LB HHL, T LA 7 AHETHT R 1L
LHEDTL » 2« Jeai - MATRHIED LETTAS L0 DT 90, JRUIRE - R F i
PROYERIMT I EHR THEORIMT P TIC G LRI IR L T, T& 3720 MRk Z Ak
THRL LT rill DA% T2 DABHY T H 5 5 DWINH0,

Fild e 7 AMAFO (MITAB TR E LT, OS2 Vi v & A RIBOIZUHE LTk
& L TRYEDN « AREP & LY, A (RN w & 5 h & 2 AR 3 % 2/ h IR 0#
207 L R Y & LTIRAICHUIB 2 Y, ZOMWOFRNT T I KOHKICTEELT
WA TOTIEE L2 DRELTH A5,

- PRI s & Ok

> 7 AHEFOFIIEILEIL G 5 @D < & R OISO BT L, B & B L0
OFHE R E, FHE OFHAO HFTERFEIL L O QYR TROES & L THES TRV, Frkk
BlE o MARIE 5 K (2) D 2 & CIRIE R & 1IN £ Tl Lk e it 22 £ Td

( 2 %o BREOFHMIE 3 - DIt & Hlk
Present type deal % ) , :
o U push, PRI 7 L, EHFROFAIE S O
cultivated . "t

* FHRAR Y L OMEHORN, B L b DK

forest
i h;ﬁ OHG & L THEEEE - iR o BRI

DOEDAN, DB 328D i
WEATT %0 T OWFHBIOTRRE K\ 7BiE
DFHH OB T RARD LHA7ILE 100
% %Vé‘a*ﬂff“ & W,

BOM v 5 A OB AN & LTI IREp o £ ¥ 2 8K

" Fig. 5. Arrangement of forests in the
“Shirasu’” district._ T B BHUROFMEE S, B RS, B ko
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FR MM O TR & v as, J1EB 3 X 00 OREORI L5, GBI EARE AR
EORMENT & V22 DTHEEYFERT 2 BRI 20T, BFRICTHRWIEIEE L 37% LIGTEE
MR EEET 203k <, BHAHO wind erosion [l i BRI FEAPED 4D

LOEHS I L, FHEOKD & BT L 20 E D T20M L v, % 5EA D
B E T T 2 PRI AR ES & 2 Wk 5, BT & 285 Y MBI OMEE L7 <
T200, HHITE 2720 zigzag BHCHIRT 2 8555 T 3,

LS LCld, BUCIIITBHERC I 5T wS 7 r =Y « ¥ o ¥ 7y « 7 X PEHEOKHE
LRUFTD 030, PiEARE LTD 7 =Y b Lwhl, o7 AMEEOMILE [ . T~z &
B AEAETH S 2 &, BT HRICER L /AT A RS Y BT 2 LU0 BZ T &, B
S ORFBER S BB I - BTG 1k« SSERH DTN bk & LT DMflik a3 T & D
BLT, BB A WICIRINT % & & 8L TH D, HIFR AN T 2 Wik - 15
BRSO L) &2 E 714 68.0 %I LT, BERER 62.4 % LIRwART » 7 il s 2
FEUE AT 19.3 %0 LAREHAIERRC A 7n <, ORI - BIRRE - IERHE & L TOFRMRICR
RLTWZOT, HRINEHEE, vy v« 4 5 FoF « = €7 7 o DEREEFIN ORIk
K, ¥HEYH VR F o FT T IXVEOPEHT, 2V Y - 3V <y v TAFY
RRHERIREES IR L, BHEK b 3BGEARIE FoKk 2 r =Y« 7 X F - FR=F504 - 7
Ve S SEOEHEIRITARE LT, & OMBICIERTSAIEL, LER v 1 R i L,
MO g DB I 1 7 ZFB T 2L O A L LT h o 0,

L L o 5 AHAROFRFRE LA K 38K 2 5 © L AMET, Bk - FND A%
¥ 2 Tk « FRIERIRE AT VI 2RI 2 2 2 L DML & 5 10 EAE R 5 Y.

3. TR, VRO L

I. 6. SEEOBINTH~NZZZ &, FEHDEINE LTRAZEINDIE e A THNO ps
BRTHZ0T, TOALHNERET22DK0 = & FTRAGEALETH 2,

(D740 D LR ERRE ISR R AT, HKCRE R e L, vk 30 THk Rt
HY o & &fibnz &, ,

@SB E BRI BYR S 5723 T, HHRIC SO TR OB R BRI 2 ¢ 55,
B LI EA) U 100 B FHIAHR 2 B L LT T L,

(3 gully head ICiZsK - X R B~D, WTROBH T THK L Idh 28k % 4
gully & 7% % CICBIRER TR R MR A PRk i+ 5 © &,

R e LD AD G - B RAIUCK T 2 AL, B ICAKRA D 2D 6 F LRI
FTHMEL TRARIKRTD 2 L H 2 Twiek, FICARDEBOT b FiNID TG IS
B\ LB 2 BENL C, FHARORERE Y 100 %LLEICHIET 28V 12 0 % LT LT, KD
SIRAS ST ATHREEINIC 22 & & B G A0 T, S5 - Fbko AT ¥ 2 28k 1 17
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L2 ET - WRHBLETDH D,
V. HEELEHEORE

1.

FHRAL D AL T sheet erosion 1% 2y gully erosion 73EZE L, Z DL
TR HII LIpR EA0  K I - SREBISEE - KBRS OMEH £ 3 & 1 L, T 25 7F
DA B BOMADIC & 5 &, GEEVIPNT - TFELIPIY - SLES - 6B - TR
- TS AL 22,000 Wb gully 243 7 JF - SEIRMIET 1,500 NF « 5k ABEH 50 Ny
Sk 190 1Y - KRR 13,362 G, BRI TIE 2,600 710 & B OTL 2,

2. FEHEEOTR

UG - SETEEIABRS - T EUF RS 3 & OO RO TS - (LT - DA BRS
POTRFHERDZELTH D,

F6XR K & R W

] . l = i >
H % /| )| % K| ma®  f M U B | mEAw
| [ | ‘
Frsgn °Cl 5.4 7.6 8.2 7.8 7.9 7.6
(10p%:) WREHAMET | HI21~NE22 | HE 6~IF15 | KI1I0~FE15 | KI1I~IFI5 | KI10~HF15 | K10~FF15
TR o BT 1077.7 1018.0 827.8 951.3 1142.3 1182.7
IR i | W922~0722 | BE 5~WE21 | K13~HF25 | KI5~HFI5 | KI0~IF25 | K10~HFIS
7-10AF%  mm 490.0 | 504.0 432.3 431.6 553.7 558.2
%7](1%_ FRE AR %22~Hﬁ22 HE 5~HF21 | K13~HF25 | A15~HE25 | KIO~HE25 | KI10~HF25
Ee . B 107. 1 85.1 180.3 151.9 244.5 196.7
k2 \‘M‘ SR | K 10~HE25 | HE 5~HE25 | He13~HE25 | A 14~1NE25 | k¢ 5~E25 | K 5~IE25
HEES0 ﬁ:—ﬁi’;j 0.93 0.67 0.97 | 0.65 1.44 1,42
mmb] F AYESEER 0.30 0.34 0.38 | 0.21 0.48 0.43
FeEME o RRETHEAE] K10~NE25 | HE S~HE25 | KI13~HE25 | K11~HF25 | KI0~HE25 | KI10~HF25

AT ~ cm| 74 61 | s 54 66 64
BEREA | RGRMIM D22~0R22 | B S~IR21 | K S~HR2L | R1TI~IEZY | R S~E2ZL | R S~F21

AT B TIE 8° BLEE, BRKIRIE 1~2)JT—15°~—16° T& 3, Rk
Bl 800~1100mm TZD45E 7~10 JIicked , WREREFHFTL b £, AR D
100~200mm FEEECIFI 3459 )T 13 HDIFRD 244.5mm A3k TH 2. MWL 11 7
FHLy 4 HImTd 5,

GEEANC BB BRI AT DO\ Tlg, AR B BLISNIAT RS+ 57 BLUFITRBRR I 13 B
ZEHE C AT B2 A%, WIOIEHE 30.4mm, 10 4l 13.1mm OS5 LTH
FOAE RV EBZ BILDAS, BHOEDTIC L 2 & FUEDFIIOETA#B% 5 L <,
WA 24 45 )1 20 BAGLYIIC SRR Liaicfy Skm BB C IR iDy 39.4mm DRE
MTdO7R®,
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BT LT 5 FENTZ SO BOFIC £ % &, MERERMAFUROMEE, 789 HOfEmA

D HBOENIT, WAL b NI - MEREOIVEENIOMEE TS 2, 272WIATRE
WASEEAIC RBENT OI1E pC ZBEIRARIC £ 5 wind erosion 3% 5 L,

3. Hu

WP HRE DAL T, ZORSFRAVHIAGTIE 5D, S SRR - I
FAHUT | R s & O KLU D RS & 2 43, IR L 1T 07/ RIS AT F 3 L OF
MR DIIFAIT, £ 60~120m DEMR L7 T IRHEHICAHR UFIB T, hilinride
MRS X O RMERAE TS & LA+ Y U ELEETH 5,

R AR O L RRRELZ 7 R PO T & <, RIHUE 86 ¥METHENEDS B
12 %GRREERSEHLE 2 0, bk 15 BRIETS 2, PHEOERNE 5~15° A8 wat, 15°LLED
O B0 b HLD B,

575 LHFERDL
&

EHITE R B e AR %

GRS o wowml |

Ly % NI | ~5° |5°~10° 10°~157 15°~
= 3 B | 8,325| 78.6 3.9, 2.4, 30.0  50.0 | 9.9 ‘ 10.0
T E B | 6,492 | 85.3 } 5.3| 147 13.4| 85.6 4801 2.9
rEmaw| 9,351 8.5 9.0| 145 ‘ 18.7 | 48.21 19.5 \ 13.6
= 15,757 | 87.4 | 212 a26 0 1e2) 205 48712
WOM % 4,496 9.2 7.3 9.8 : 4.9 9.8 60.0 | 25.3

IAHD YA 35 & CASBRIIRDUZEE 8 KD = & {, MIRHIIBR D 60 %6FEiEIZB-C
TH2ADOHLER T 5D, ML B Cat 3 FRETH 203D MM E LoD, il
R (BHD BT 7=V ZHE LT A BRE LTREHEADZRELTAHLEDHR)
EDILEWA, £ DIEHHFEMHRIT b EMEEAR L CBHEREE T 5ETL LD b &5,

8K MER OGRS L L FFRI

BB OB () % X U R (%)

570 WOROW W A AL 3 | EoE OB 5 R @t R
i ’ A C CC D 1 a4 A B 1 ¢ [¢C | D -
B E | 0~3° 3~8° 8~12912~15°15°L1 - F1 ; 0~3° | 3~8° | 8~12°)12~15°15° p| A

o | 30| 48| 11l 26] 2.5 24.0 | 0.80 | 10.02 732 1.70  4.48 24.32
il (12.5)|(20.0)| (46.3)| (10.8), (10.4) (100)‘ (3.3) (41.4) (30.2)| (7.0)] (18.4)| (100)

_— ‘ ’ 2.86 1.93 1.00 2.4l 8.20
. r i

(34.9)] (23.5)] (12.2)] (29.4)| (100)
Wb 0.7 0.3 3.0 4.0 l 3.25  1.79 6.79, 11.83
z (17.5)| (7.5)| (75.0) (100)‘ | (27.9)] (15.2) (57.3)|  (100)
N 3.0 4.8 11.8] 2.9| 5.5 28.0] 0.08| 16.13 11.04 2.70 13.68 44.35
F00.n|07.0] (12.2)] (10.4)] (19.6)] (100)] (1.8)] (36.4)| (24.9) (6.0)| (30.9)] (100)
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4. 5%

a. fllk, ILfs

AFLI 3 & CERROTHAER O L AL TR AR D UL L7z b DT, WIS 05047
#A T, gravel (2,362mm DLE) 131 ~2 % T, fild:icDwTlE sand (2,362~6.05mm)
& €0 26ReE, silt (0.05~0.005mm) i 15 %Witk, clay (0.005mm LIF) 1% 20 9Feis
T, 0.002mm PAF O #5513 10~15 % T3, Hazen DHRERIT O.OOlmmT‘:g}lE’C“ZQZJO

S WHUC OMGE TR, FTHIE 2.6 F2EE, W3 ILEZHERET 1.0 B2, #iRiET
1.2 HETH 2,

b. fkE, BE

FHIRPOUETIE, LEOZZBIRIL 60 FLEE, Kor4E 25~30 %, A ZKEIL 50 %
FREET, BRI (cm/sec) ITHLRAET 0.0005~0.001 T3 #ERE-1 L b /& ¢, #ikhE
T 0.0003~0.0009 TH 2, Z7alPlKs4REE N UAKED 16 cm BE FHEES 60
I5em) DAMARAFORE E TR 2 iCid, BELELDAORETZ & @Al -1 T 41
mm, LT 34mm OEFHAMLE L W5 FITIC 2 2

c. iHBSL, erosion ratio %

R RPN 1 I I & ORSEEINS o F & 1 o & b OFICLEEEO M L (RT)N410
D i zhzivhkit 32 %, 47 ¥ TH %,

erosion ratio |3 PHEILCAEY DT, AL 12.0~23.4, MYUA-3E 14.9~30.6 &
BOTWaA, Ty silt. clay O45%iss Middleton [C* D48 L Br 2 L MbILE DT,
Middleton Ol 10 LLEDAT & TR IR W AS, RIRICEH W TR L e,
Z 7R AL 3 & D S EEPET R 2,

WY IR 3.77Tmm DK E 1.5m OF3 M S FHIE 3m/sec T 140 120 %
Fc 1AMEET 24, Kilje & b I8 T 2 LR T- OB 2 0E Lizds, = OfUAiLII
NER — e LR 0.30g, MULLEEFRY 0.43¢
:_er:\; o | 50“1 10° | 150‘ ! 20° | T X DRI L3 <, 272208
G 2% | oo | ases | sas | eog,  WORD 5 BT 00 ORUBMICERET
WOR |, 25% | 45% |’ 80% } T2HAR RO T & MDA &L &
T vl Twes

d. B, FEERE
BYITARRIC & BIUS) - PITRERE IR & Ak EDBIR 277 L7ed 4456 T B 456 M)
23 F BRI DALY « FIR I SEOHIEFREL & 3 U7 W ERBRA, (8) - @REHAFED LAY
ELUFA0 1 29136 - SEBUT 4 % ¥ % v o LMD EBRITH 5,
A6 M H2 &, AT LHEDOBEET)EKINALITILLARZE R LD b DB AR — 4 LD i3/
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2L, KREUKIL 25~30 %FE o TN (4)
0.//-‘ ’ ) S <
BETEETIEKRMERL, &K 9 N 03 o o
N x 02 0.2
It 30 YA CIRBERYS - FEIR ] Al |6, 7 ¢

0/

BE I RME RS, 228 )

f “/o\\lra./
o7
4 T r 0

o

AKIL10 96 RLBE TR YT Ik IEH 1T

v r 0
o 20 30 40 50%
w~

(2)

K moistuye

0 /o 20,30 40 0%

o7 , vatio () % o7
e — Spabin . o 0.7
W& Al oR L2 AU wind o5 SFG e kN os
Nt oz cohesion () £3¢m?
erosion DEFPESLHB 2 HiLD, 2] C,, *-x AESR ”';
/- 7 frictional coefficient gz
€. Eff;\fl‘flﬁé}% 0 . . 0 cfH 0 0
0 /owz’o 30% o /0 zua 30 40% .

PIHEECAE Ol C 1k o
i, AL R SR 2 ~ 4
9%, FH1~2 %FDE, SR
LT 1.5 %6RTT, PR 1 96LTF &\ bR T L, — bl R Ak i
11 D% 5~V HRITHEIF 2 ~ 3%, Fh 1.5~2 %FE

PIFIRASD OB T, 1 2 4EMORIERIE 1 ha 3% b KIEIHT 0.4~0.6 ton, £
BIRAHT 0.4 ton FRIET, Hieh: 124504 7« v MO TSR 1.3 cm, HUGHIE 1.4cm
EBEOTO D, % PP ESIRIC o LT R AT 72T FLUFITES 1 S0 0 7 24500
TSI 15~35 ARAobkH TR 5 om, BLGHIR 2 X OVHIICH A 76 8om, 36BN+ %+
o5 A NEE 25~40 MMM T EILFENL S Ccm, 10cm DEXTH S,

6N BHES, PEEREREE S ILOBR
Fig. 6. Relation of the cohesion and frictional
coefficient to the moisture ratio.

HHLEHED 2 fHTEOTW» B,

FTCDFT Y .
5. REULRIL

gully OFFAAEREED S H T HHYLRTL b KFLR L TR \Wies, KHEAEHRE ROk
DR L OET, IRWUBEROMENIT OO bIRAIDDTH L, HHiilici:
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Résumé

1. Erosion control in the ‘“Shirasu’ district, Kyushu.

(1) Since this area is irrestible against soil erosion and landslide from the
standpoint of natural factors of geology, topography and soil properties, enormous
damages were brought by the record-treaking heavy continious rainfall of long
duration. The degree of the damages was heightened by the artificial proximate
cauces of over-reclamation, non-eatablishment of drainage system in cultivated
land, non-conservative agricultural operations, deficiency and improper arrange-
ment of forests, lack of erosion control works, and want of preventive measures
and knowledge of soil conservation.

(2) There occurred several erosion-types such as sheet erosion, rill erosion,
gully erosion, landslide, sinkhole erosion and wind erosion.

(3) Agricultural erosion control works on the upland are most important,
and the proper management of forest should be cosidered next.

(a) Establishment of forests along the edge of the upland and installation
of windbreaks in the interior of the upland.

(b) Construction of stepped low dams and revetments with vegetable
materials and installation of flood-retarding forests.

(c) Grading of new volcanic ash, construction of hillside outlet channels
and drainage works, and seeding of grasses with hillside covering works.

(d) Installation of unbroken networks of forest from the edge of the
upland to the river-bed.

(e) Application of forests for fuelwood and special products to erosion
prevention.

(f) Reservation of the forest on the edge of the upland in case of
reclamation, prevention of gully development, and extention of soil conservation
thought.

2. Erosion control in the district at the foot of Mt. Tokachi, Hokkaido.

(1) The natural factors of geology, topography and soil properties are
somewhat irrestible against soil erosion. Here, the heavy rainfall of short
duration was a proximate cause of erosion. However, the artificial causes such
as over-reclamation, non-establishment of drainage system in cultivated. land, non-
conservative plunder-agriculture, improper land-use, insufficiency and improper
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arrangement of forests, lack of erosion conirol works, and want of preventive
measures and knowledge of soil conservation were main causes of the disaster.

(2) Sheet erosion, rill erosion and gully erosion were seen. As regards the
degree of influence on erosion the ground cover comes first, and then the
gradient of slope and the differences of soil properties and farming operations
follow in order.

(3) Improvement of the conditions of agricultural management on the upland
is most important, and then proper forest management is required.

(a) Conversion of eroded areas and steep slopes to forest land.

(b) Construction of stepped low dams with vegetable materials.

(¢) Grading or stabilization of the side-walls of gullies and establishment
of tree or grass cover on gully-banks.

(d) Reservation of forest area corresponding to 25% of the catchment
area and proper arrangement of forest land.

(e) Use of karamatsu (Japanese larch), trees for fuelwood and trees for
forage and manure.

(f) Reservation of the forest at sites susceptible to gullying in case of
reclamation, prevention of gully development and extension of soil conservation
thought.

3. Characteristics of erosion control in upland-agricultural districts.

(1) Forest lands are damaged when upland cultivated lands suffer erosion
attributed to the artificial proximate causes of non-conservative farming.

(2) Forestry erosion control must be carried out with the development of
the conditions of upland agricultural managements.

(3) The use of vegetative materials in erosion cotrol must be far more
developed.

(4) Proper arrangement of forest and mixing of trees for fuelwood, forage
and manure are necessary.

(5) Reservation of necessary forests for erosion control, prevention of gully
development, watershed management and extention of soil conservation thought
are necessary.



