i + B2 ko BF g8 (E4ED
HEITORMPIERRIZE T 2 £,

wm e ' A &
ok =2 L®

I L » &

FELCIUEECUETHEL T ) B8, EENSER L CREEY bR Lo LS AL &
NEETOREL LT, HREPY SREEAVEEETS 270 Lo hudic bic & 2 ANEHICEEE
T5, 2K, HESERCRENO R E 25, KHDORRH TS THE, WEd sV IEERINIT
L& 2AETIE, HEPBEBREBCKE L tsvw T, BB (UTASE i Bl RER
Surface erosion # X34 D2 F3) DOk LD TEBREV-HIUT WS, Fi-, KR LUSEHEN
B BB L 2ARED, MHEORELHBCIBEELC X bl bt & ZAH5%0,

BRC KT B HETORTIY, R, 737, vk, TOMAEEOMY R TERIERC 1
EDWTERMS T BBAE, M OWTHRETIE, SEMBORESE, b\, HRS
NaMFNC X 2 THOHS, HROKFHERE, B ETXEMBEL2»LIE- T 5, &R, EA-
B EDBTFERB L THBELOREALZ RS HA LS TELELELD L, ILEHS L OEH
FREEANDD L vbRIERE B,

ERROZ: XHMED 5 biciy, EERMCR - THBERFTREEEL S, HRRHR L Lic
B0, HEHENORMBEEHRICOVTL, EROCHEHELS 3 K 2S5V LBbh3, T
T, &M, HERRCLIRCET? 30 LTEE LLBETO, BXH (RTHA, X IHR)
BIVCHEEEY R CLEORHMEXREL, ThbDER, BFEE, Eftkl v BEETS
hk BRI L TR,

ZRBOFERY, SEEHINDEBETO—BEER L LI Th 5,

I KBRS LURAESE

a) £ B

EREOAETXIEX 4O0cm, [E 35cm, X 15em T, LEHLEGHZ LTEECHET LM
FORPANEC ALY RA LI T250%E5E, EETWZ lom bLWOF &% ST TBEKI K
HFohsX5kel, EETHEC lem < HULORA%R DM, #FRRTKE L UCHHLEAAEC T oL
WEECIWD XS BAQYOT: GE1RD, FEPIE, T 5Scm /MR, $# Scm 386, E
i Sem BHREABHOBMRE = — 2RFE L (REkDOHS DO THE 2.45, HHRF 38%) 2obi, &
OEEI A Z UL, MFOBRECRE RO LT, TERARBAORTEC I, B
Br— LTt b, #LE, r-sBrdERFR 20% bV ORETHS,

CLOBREBIRE—RHRILE—BIRER (2B R KFE—FHALE—TIRER
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RERIEPIC TR 0B BT T » TiE, BER ST TH#VW-LB

e ;‘:::1Lm =L e FEE PR B 0b, FE1 OFfER T 0.6 kg/em?
ﬁﬁmm___—iéﬁ L BECENC X » THELFL - o LEDERT, —EHEAL
;;";";ﬁ-;;”' POk E TR CBWL, Smm BT Lk K
iz odTeh, BEORESHTOBE CIIREMAROEIIZL
e A BB BIIED - T2
¥ 7o, EREIAMOEKMNE, BIE,
2of FE \ge By D BANEH I ESRED EERY 1R L TREL
52\ % Tl b £ ST, KEESKIIZ30% R
) B/ O\ RN i L7z
NN b) ATHME
y g‘ ‘ RERC A e NTRREE, 3180 T
e Wb O LA UTH B, BMIEKTS
y ARG P, FORBIOFDT L L Th b
% \j%mﬁ, ATLKRZEO BKFIIERE 15cm DL
00 20 40

HDOKADABO DT, ZHhC 2cm K
wmo # R & = 8 0.5mm DR b T\ 5, HKAD
. EXir, BAEROHHE 2m 2L, #
» LRCEE L, MRATE—Hicb LD
% LA, KDNORBOER, BACKR
Fevb X5, BMADORIE 15cm DE A
C&BEIRD, ZOLBOMDOKI LIBED
KM L OYREPEZ DI X 5 Tig- T
B, AEBRTIZEL LTEEIX 5mm, D
AR 1mm OHOEFEHA LK,

: Wl Adm DEIDLIALBEEVIE
EE1. & B & REL, &V 27ILKE»BHRAKLT, ER

BT HKAR S, BKkO X VREHTKELZ—ERD Lo, BROFPHETE I Sm, BRE
BT 10m? Ligo 7oAt B X ABEREOER Smm/hr bW &7, TDkD, ERFEL, B
WiRiEhRO b - L IERBEOEEO LWL ALK E, ZOWSOMEIEE BNOBREC LD
X5, BKOORMOSEL A L TRRE TR 1

7o, HAMFOTEORRIY, BAN 5~7mm T, —FOMROBEE S5mm % 232 2itdin
&, 2mm LA » 2 b 5L & AT 50 KEROATHRIZ 0.8 mm §i#21d » & $5L-0T,
HAROMRICH LT/ E W5 B,

c) #Hl ®EFiE

FEERFOMFESNT 10~50° ¥ T 10° T2tk x5 % k5 higfFs (BHE 2,3) b, HANLS5 KL
h3 X3l

HZ 7 E OSBRI ORME 2 LT, ERUBNIMKROBELLZFIE Lics, BoELERYITR > HBE,
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EH 2. TE (ERBf) EH 3. XIiE (ERBRH)
Phot. 2 Longitudinal arrangement of Phot. 3 Horizontal arrangement of-
covering material. covering material.
Slope: 50° Slope: 50°
(Under experiment) (Under experiment)

A—&GOBRANBH T - Icled, Fre T2 AL VRCRAL DD (FE 2,3) 2EALRL, e oA
£k, ERLERLHE T SEREA 30, 60, 0% ©3EE, FORDBOEOVT, fTEL X
CEOEBRNTESL LY, TR, LIRO2EE FHOEEOIOVEMLL, HEEY 1007 1T
Br, eIDslck Lick 5itin- TR LA CHEFECE Lo, REWEEIX 0% &L
DThHD, CHERA L TRE1IRDOLED T, e T0KRILFY 2.35cm, RIIEBRFED
P AHE Th B,

ATKERNIC X AR B 1 B 50, 75, 100mm D 3k e L7z,

DEDX35w LT, HalsM, HEE3E SEMOBESS 28, BERE IHEOESV-AAwIo
WTERL, FA—EREFHE 15 @b RERBEN FHLTTEH0 10 B, RREO D 20
H BV BYE LIz, FREAOUALE I 1 EOKBRIT LT iz, T TICERLICHOLELGE
B TERE L LT,

M FBORE, LSO (ST | FHRIDTHA Lick e K — R L, EBAEZBI L »
TEAYER LU THHEERRE L. ¥ 1, EBAR L EEROBEC & » THRTETKEIEE Lic

FlEk HEEE OHH

B & 7 7z T X z
OB K %Eé t40 cm: ﬁﬁé tss cm:
% |mmmE® | kx| BEER| 4 p #ERR
30 420 45 423 51 419
60 840 90 846 103 847
90 1,260 134 1,260 154 1,266

oo H OB 1,400 cm?

I ® B & &

FROFHER X OHET, EBIIFA—EERY 10~20 EL S\, FH 15 B OWEERE LN, F
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B2k W M f & (tonjha)’

B = T B r oz B
0% 30 6o | % 30 60 90
0.19 0.12 0.08 0.00 0.08 0.05 0.00
0.46 0.24 0.17 0.01 0.15 0.08 0.00
50 mm’ 30 0.61 0.33 0.22 0.01 0.26 0.10 0.01
40 0.78 0.41 0.24 0.02 | 0.30 0.12 0.01
50 1.03 0.51 0.25 0.03 0.38 0.12 0.02
10 0.37 0.22 0.10 0.02 0.26 0.12 0.02
20 0.69 0.47 0.14 0.04 0.42 0.15 0.03
75 30 1.11 0.53 0.25 0.04 0.53 0.21 0.04
40 1.36 0.69 0.33 0.07 0.60 0.28 0.12
50 1.73 0.75 0.40 0.09 0.65 0.30 0.18
10 0.89 0.53 0.23 0.04 0.45 0.16 0.03
20 1.12 0.58 0.30 0.05 0.51 0.26 0.11
100 30 1.41 0.68 0.35 0.06 0.60 0.34 0.20
40 1.98 0.76 0.49 0.08 0.74 0.47 0.34
50 2.61 0.95 0.63 0.08 0.85 0.56 0.44
HF3E MIEMTAR (MREDR)
— ’
T ' o5 | ® = T & r oz B
N B TBE 0 % 30 60 90 30 60 90
10° 39.8 39.7 35.1 37.0 35.5 34.8 33.6
20 48.6 44.5 48.2 41.7 45.5 41.1 32.2
50 mm 30 46.6 49.7 45.0 41.9 43.2 44.3 38.5
40 48.1 46.3 47.3 48.5 47.5 47.8 45.6
50 55.0 52.3 53.1 57.4 49.5 51.4 45.6
10 44.1 35.5 42.0 38.3 41.2 38.9 35.4
20 45.9 43.2 41.1 47.5 41.8 40.7 40.9
75 30 49.5 43.6 48.1 48.4 45.6 46.7 39.3
40 52.0 48.6 49.3 48.2 47.8 47.2 44.5
50 53.8 51.8 53.1 52.8 52.3 52.3 45.9
10 49.9 44.7 S1.8 41.5 45.2 44 .4 41.3
20 49.7 46.7 47.7 47.1 48.0 45.1 48.3
100 30 49.4 48.2 48.9 47.3 48.4 48.4 47.7
40 53.3 53.1 52.3 51.9 48.3 51.6 47.7
50 57.7 55.8 53.8 55.9 50.1 54.5 51.0

DREHERDIEHITIIEELEL Z DR B DD EENE DT, » EBRE, 2 2EXFHME S 28
KERERE, N ZWEEH L Lick, Tompson OEHRERD ¥ L CERMEOHFEBRRY

_ (N—D¢* \/ (N—D#
2o S‘/_N-—2+t2 <zg<wx, +S N—oiF
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tL, t & 5% DHEKEDECL » TREMLTAIL, &Y OKECOWTPHLILERENE 2 E,
FEIRTH D,

m & g

. a) WEOEECLDE
%2 ROBAOMALROME, B 100 £ LTRELTHBLE4ROTL IS,
REL KL, BEED 30% CTHEPHHITERL, BWEEN 60% Kind LMD 20~30% 1KHKk3
BELLinh; BEE 0% ish ik A & BRI S BEE S o Tl By
TOZ L, BEIIIMRLEETHEEOAEZE, FORUBESENAE 2V 5 BEOEE
DORERRPE—HK LT 228, Hfichic, TRET 5L, BREED 5\ IMESNC X » THRETOR
BTBA ORI 50 DD BB, S
LI, AMORBREMTICHET OMER HBL T < blF Th B2, 53 ROMBI TAELS 4%
LALE SCBBOMfY 100 2 LTRELTR5E, $580TL ks, BLROTKH-LROBHA
FEBBERC L D80, NE - BRI X 5EARDONT, #EHY SV ARSIV ThASEROBS
DHHKED 95~80%, Fiebb, —HMERTILA LOBANFIL v b IRy L
LU B, RTEO—IC, X DREARIS & 250501, Wks HEEES LELED
D, MECETSE LR TTABEMSSZ LI LB b0 L Bk, o
b) WEIOEEAEIOE ’
i) fTELXCEoE

%2, FAROMHLEENC L SHMEROERZD L, 24 LT, BEE 0% OHALR

FA4R B FEMHOKHLEL

#® i = T & o B
0 % 30 60 90 30 60 + 90
10° 100 63 42 0 42 2% 0
20 100 52 37 -2 33 17 0
50 mm 30 100 54 36 2 43 16 1
40 100 53 31 . 3 38 15 1
" 50 100 50 24 3 37 12 2
0 - 100 59 27 5 70 32 5
N .20 100 68 20 6 61 22 4
v 1+ 30 100 48 23 4 48 19 4
©40 . 100 51 24 5 44 21 9
) 1100 43 23 5 38 17 ‘10
0 | 100 60 2% 5 o | 18- 4
L oio20 100 62 27 5 45 23 12
100 f %30 100 52 25 - 5 42 24 15
S ) 100 48 25 5 37 24 21
© 50 100 44 24 4 33 21 20




FHE 4.
Phot. 4

FEETD

Barren plot

Phot. 5

T B (BRI

Covering plot:--longitudinal

,. .

Phot. 6

X B (ERW
Covering plot:--horizontal

X oz B (ERE
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$E5E Bl BEHOMIRNR FKEOH

N B T B r T B
0,

W OB M 0 % 30 60 9 30 60 %
10° 100 100 88 93 89 87 | 84

20 100 92 99 86 94 85 | 66

50 mm 30 100 107 97 90 93 95 79
40 100 9 98 101 99 99 95

50 100 95 97 110 90 93 83

10 100 80 95 87 93 88 80

20 100 94 90 103 91 89 89

75 30 100 88 97 9% 92 94 79
40 100 93 95 93 92 91 86

50 100 % 99 98 97 97 85

10 100 9 104 83 91 89 83

20 100 94 9 95 97 91 97

100 30 100 93 99 9% 98 98 97
40 100 100 98 97 91 97 89

50 100 97 93 100 87 94 88

T, LTEOERIVBRETEL I 30% < by dilklinsTnd, till, MEN S LA Lichis
T, WEDEIA L), ME 100mm, FEE 0% Cied s L IEL L TEOERIHIEL, Lo
BORIPETEILVSVWRELENRS D Z & L, T 5,

MREERC, SEBECKT - TE, JCBOESMHOELZRR (E3RD) LTtihae, XZED
BE, BEEOHMMC ON THRELEN BT 2ERIEEE 60% HEThinkd, Thl LuE
ERS2ThbbE v EHERIELLAVOIMLL, HTEOBFIIFEEEN 60% %2 LTHERLL
THHELBEOBRMERBEL LT, AU L CHEEERRI L5 2535 2 03% B,

i, BRRLED SRV BIY, ITEDIE S X B EBRIE LT 523, BREEK
&ELed s, LTEOBFIHELLTHRKEZAEILIOLKL, LCETIIHERKLGFHEIELR
7Y, BEIOTEZ L - TEFRTTAHFRIET 5DBRCBHEMINBZEINTET, T
B LCBOERRRS12Y, BBVIL, B TEDR ) HAHBEEENRD K- LIt DL
bhd, BEMOBE LY b REMTKDEY, EECHEMAHEY £ 527%h, Zokdbic, IZED
90% WEDO LI ADOEBEFITI, LWHUB L LTEOHBACH LT HREBLEENE  h-TebDrEL
bhs,

WMERTRCHLTL, I AnbIZBOERIWCTEIDBFIIVRIC BB S€DL5ThS
A, ZOEIELDTHRL, LEVWEEZRVBARIIEORE, YOoEMTLLICE L TtBRYEY
r 3HEMNTED LIRS 513 5 BFYTH B,

i) WEECLBE _

By BEE 0% LEX CHBEEEOEC X 21BiHEOESY A3 L, B TEHPD

EIH Y, B LIS ETIE, BEES 30% TIEBO 40~50%, AU 60% Tk 20~30
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ESR &+ 8 t/ha C.»wm & E % R. B R 58 &

Soil losses Cover density Rainfall intensity mm/in
4 10 20 ==~ 30 ———— 40 ——— =50 =i |
N Slope gradient Degree
g 2 R=50 20 20,
9
S -
- Lo E
= 01~ 10
LE
S
Ey
3 0
£
g 20 _
+ e R=50
=
- S
-t
S
Bz
=
g
R
s
T

HIN M EHWE
Fig. 3 Soil losses.

%, UK 90% wigby, IZBEREBRWT 5% LTFLiks T b,

722 L, 75mm OWT, 30% DOWEHICEMD 60~70% OFFRH IS -7, 90% OWEHMT
%, 100mm DR &, 50° W SRFNT B L BHD 20% OLMRHNSL DR ENDEL DL, —
BRI, ZOBBEEAC X APEIRE R, FEMVBRRINL IVBEETELS LFHERS,

PERDOBIERIF X AUE, HHE C L LWHHE E OB,

E= Ep¢10-0)
Ffoit,
E=EFE, % tcrestrererrestucrarrsencstnionssstusisestrsoseossasssoasasssraes (1)
(B, 11 C=100 #7213 0 ® E, a %R
TRINIE DN, —if
Y o PPN (2)
(a, b IXEBO
DRThHLLHLEIND L LbDbH D,

C=0 TibbBEHMOFEEEE2 5L (2 ROFACENL DT, EROWEREL AL (D) R
FHEELT, lgE & C OFFRERFTHLELAROTL Qi s,

WThoOBED, #l, 30% $7E, 60% SEOMIIERBEIRS b, 90% HEMIT ERC
fEAVNE L7gh, (1) DOBERTIIEI LA BHRERE2H - T1 20N E LD B LIRAET
e A 5%, HARBIETHE LTS, BEEIHALT 0% Eks L, HRbHBALERET,
FRLUTOFEFEECH L T—REAERBLD L Bbh 3,
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CORCEE T, WETC X » THENCEZ A LOEBHBEBE L > 2 EL 5k biE, 13F
SERCAMELHEE LI 338 v 5 B,

MR TR LT, BEEOHMAL & dIcthRE FARILTCEI L, HEEH: 30, 60, 90%
LISBR LI T BY TFOWMTFKRENR > Tk, ZOEMIE, MRELESCL . T QBT
F-ReAT SN RNS =5 i b8 (N

a—=o 40’ o—- 20 o——o 30 —x 40  a—a 50
1 14 1
£ T s50mm/nr ZT TSmm/nr 727 160mm/nr
$
04 01 0 \
X \\ AN
fogE x fozE \\A\ ,QoZE \\‘:~
NN NS SN
A4 e~ -1{ R . %
el A S
[ L]
a
-2 R— -2 — -2 )
0 50 100% 0 50 100%% 0 50 100%
C C C
1 1 1
&2 S0mmnr &> Smmnr l £ 2 100mm/ny
y:
04 0—\ OZN
Jy E \ by & S\\ e | N\
‘ N NN
— '\:\\:5:\ 4 '\n‘:\l‘:{i} .| R ::
- # ‘2 _2 — .
0 c 50 100% 0 c 50 100% 0 C 50 190%

FAK BBEBE KB+ E

c) [l &{RMOBE

ARRTE, 50, 75, 100mm O 3WOALKERZ AV BRECER Ly, Z03EIVThi
FRFHE 1 R CH 5 0T, BRNE 50, 75, 100 mm O 3 EOMRRE OBLC & 5 BEEOENR WE S
hicZ e bin%b, H2ROMMERE E (ton/ha) & ERNERE I (mm/hr) OBFEYRIRTHE H5ROZ
2 Th b,

APRTONI L Sie, SEER 0% wbitdl, hoBE LPPBNER- THY & 5 BEENRD
DRIRAS, 2L LTARDE, logE & log I INTIFEMRBERL - T

E=al® a, bI¥%EXK

TREh, BHEBOEER, MOV 2AXMbT, HHLE E XBEEWE [ ol : k. T8
BHCHARL T 5, KR LB CRETIE, b 38 - 88 L 3250200 23 0E0 § 0%
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10 200 o—0 30° x—x 40° a——a 50°
I f 1 - {
R =T 30% 2T 60% Z7T 30%
—x
e
0¢Z'§ 0- . 01 01
byEl — %
/4 u%”}'/g
-1 1§ -1 A Ep N .
/0////;I
e
-2 — 2 — 2 : , - | :
T 18 19 20 1T 18 19 20 17 18 19 20 1T 18 1§ 99
_Eagl
1 19 . f - .
L2 30x% £ 60% &2 90%
01 L 0
u/'
ﬁﬁjﬁffi =

175 / - 'éz

2 2 —
718 19 20 17 18 18
fog |

FO5N MRNWELMHLE

< LTz, ERn8RiRY, ¥, 2EHEEOBAYR L HBEEHENE TR LIV L 5T
b, IoTE, ITETIUILALEILED BRI, ¢ RTXTHEHBEEISOERC L > THLAIR/NE
{75 T B,

d) A& BEMOME

2 ROEVEMCHEE LTARBE, 10~50° T 10° JerERLAZILRBZDT, HltE E
(tonfha) LMESH S (%) OBRERFTHLEORDOIL {iKinb,

#HOETIL, logE & logS i%, 7Tl JZEBE:LEEE 90%, FES50mm OBED ExBRNE
IITERBRERD,

E=4aS* a, bIXEK

TRLS %o

FEOMER & B OBR L % » 7o SHBERCH - T, E X S OHAC L - THAL, b OELHE
BT B, b OEXEREBEKRIZENE L, BMKIEIEER X h K&, BHERKAN TR, HEE4e
BEHCIHZTHRE LTVigVy, ¢ X3 bAABREEKRLIZERE , BHEKIZBEEX X Y iXsh
ICAE T8> T 5B,
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o——o 50mm/nr x——= T5mm by . e 190mm nr
1 14 14 1
Bt B £ T 30% 77T 60% T 9%
0 /gf: 0 0 0

N
Y

D
./‘.//f
v
~ T ] ‘2 T L al —2 T T 1 -2 1 O v
0 15 20 25 10 15 20 25 10 15 20 25 10 (5 20 25
/zag )
1'} {1 14
£ 30% £z o60% £z 90%
01 0 0

InE )

e
-1 y

ALY

N

2 . . y -2 — , -2 . o
10 15 20 25 10 15 20 25 10 15 20 25
ﬂ‘g S

F6R HEPLFEHLE

e) HEFTkE B

FTTRORET LK, RERCECTHE LECHRR TR (B3R Tk, 24 LTHEULERZR
LT3, Lirl, ZhieOHMicBlEdsies, Ef - BRNAE - BEMHOES S, HEYOWE
EO4ARTFROVLTHMATET > THRDLEERDT LTI B,

# 6 ROMETE, WThORTIHRAHKRCERREEL S > T2 WIBRELID, £OR
EEAL, BN - LdREL, OWTHRRE, T, #BEE, BEHOMHECHI,

2B, ERNCR UL SEMTETARS LETRDOTL - T, 5% DERETIIERREL T
NLEETHLHOCHR L, HHEER 20° Tk, BEXHIT 10, 20, 30° KW THBLBELEX T

H6E MEMTAROAYNHE

B H | T H M| HEE| AEAS%K | F F P
£ 5 ¥ 3,441.056 119

& =t 1,947.375 4 486.842 94.72 > 5.0l 0.001
BEWmE 478.637 2 239.325 46.56 > 7.38 0.001
B ¥ F 79.554 1 99.554 19.38 >11.48 0.001
% EBE E 355.235 3 118.412 23.04 > 5.83 0.001
ZEEHR 560.255 109 5.140
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FTHR W FKRBOEHANSESITE
& = 10° 20° 30°
3 75| BHHE MRS B F, NMEsE F, TMEHE F,
B M R E 2 166.885 26.57 47.403 5.00 31.845 6.95
g ¥ K 1 9.750 1.55 24.200 | 2.55 15.050 | 3.28
% B OE 3 46.796 7.45 29.286 3.09 22.310 4.87
Zz H EF B 17 6.280 9.486 4.586
& #t 40° 50° F
= 25| B HE | NMEs# F, IV F, @=0.05 |a&=0.01
B W o’ E 2 33.988 | 12.585 15.345 5.200 3.59 6.11
' ¥ F 1 12.760 | 4.726 46.480 | 15.755 4.45 8.40
# B B 3 12.497 4.626 16.213 5.495 3.20 5.18
Z H fF B 17 2.696 2.955

WigWZ LYok B,

Lichio T, RN TKEZDO D ORI, HM - BRNBEOPENRKE VL5 Z 2 23TE, HERET
KE R, S I FIHNRE S ol
R = al’
EoiX
R=a'S" a, b, o, b IXEK
RBBRD S D L\ SRS DO L AR, FEROBERIFAL X 5 RH LB,
' KX WEMTA lmm OES+E (2

M w" o e T B X . B
W OB S WEE 0 % 30 60 90 30 40 | 90
0 ety |
10° 1.31 0.82 0.62 0.03 0.60. 0.39 0.00
20 2.48 1.42 0.92 0.06 0.86 0.51 0.00
50 mm 30 3.17 1.61 1.18 0.08 | 1.45 0.55 0.07
40 3.48 1.81 1.08 0.09 1.35 0.53 0.06
50 3.74 1.95 0.94 0.11 1.53 0.47 0.09
10 1.54 1.14 0.44 0.10 1.16 0.56 0.10
20 2.63 1.90 0.60 0.14 1.76 0.64 0.13
75 30 3.63 1.96 0.84 0.14 1.88 0.70 0.16
40 3.74 2.00 0.96 0.20 1.80 0.85 0.38
50 4.29 1.94 1.01 0.23 1.44 0.77 0.52
10 2.45 1.63 0.61 0.13 1.37 0.49 0.10
20 2.96 1.63 0.82 0.14 1.39 0.75 0.30
100 30 3.47 1.71 0.86 0.15 1.50 0.85 0.50
40 3.98 1.53 1.00 0.16 1.64 0.97 0.76
50 4.52 1.70 1.15 0.14 1.70 1.02 0.86
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—fii, HHEEIRHOEREAC L -» CTRENLBEIND S L, RYHRTTEKOBHNICX -
TCERSNBHOWEDOEH TH B, MBELLAMAFTHRIEL TS5BS L, RERMIITHE
WTFKC X BIEREAN L ACEB LIRS, KERTIX, LEO2EACL 2 RMEI S Cvicv0
T, HF2RLEIZROMEN D, HRMTK 1mm KX TEIhDLE, Tibb, HRETKOFH
DEELXHEL TADLESRDI L KD,

H8ROPFTHN DI L, B HHH CILER L MBRR TROBECENS Y, Fi, WEEE
DR E & HITH LT TKROBEIBD LT\ B L2%D 5,

BERTRORIL, BEYOBELEXIHCL-> ThENELLILVWOKR, ZOBENEENCL » T
HEE8RDIICEMT B L bEL DL, BEYIHER TRD=AAF BB THLVIHRLD
3, WHOEBNC X 5RMEZELIBBRTIHENLS L ELDRD,

) BHICEET IRATFOREED LR

o ROWHEROMET, HEAH 10~50° T 10° Zr D5k, MREREL 50, 75, 100mm @
3fESk, WEYWOESXFINLT, X022, SEYWOSEEIL 0, 30, 60, 0% D4MEHkLHY, T
b, 5X3X2Xx4=120 DHEAGCDOERERENLHZ LITiD, ChADBRDEODHRF I LI OWTDE
BT TROREDT, 2T, ER - BRRE - HEYOEEHE LUBEED 4 o0RT2REMT
BELCBECRT 2 8RNTORBELY HBL T4h 5,

HoROEY, - BRRE - B2 FEECOVTHOESFT L TRABLEIRDT L LTy,
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ZEEH 17 0.017 0.012 0.019

& £} 40° 50° F
= R EHRE | MRIH F, TR F, @=0.05 | «=0.01
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ERETRELD, LCREL,Z, EBREBEEYRV TRABIESRCIMEBERL V5 2 2 2ins,

WHT, MEHTACKT 2 HBES, At - BTRE - BEE - BEHOMEICIE 75 o Tis DI
WU, ERREECHT 5 PRE B - TR - ORI B3 0 b HF LT, BET
i, EOBREEROWAC 2 b7t » TR HELIELT 50X\ T, EECHIAL FHORTLL

HTWBLHERLEL 5,
g) HWEMFLIEM

HERC R\ T, Y ORAEFIEEIEC O\ T, MR E Tt oo ERLACEOKRE X, £02
»F, FEREOBEICE\ TSP OBLS 52, BRNRECESOL Y HZ2 AL THHDT, WE
B LTARD L, HEREDEECIZFEHRL, FARECL oM e TR L DBEHROEN S 12tz
Boriieh, TORBRIE, FELHDVCITHEED X ) hREEOL S TREHOEEM S L, HEL BT
H4 Dk 5 nRHEHEOVILCEHOFEMBOERCOWTOEE LIS,

MEDOERTIL, WEBE 30% ORRIT L koid, BROFBECOV TORHLBEOEY 4EH
DEBRER L NHEZRTHDEE 11 RO {ITin5,

11 RTHLABI LKL, BEOERESEIDERIC KT 3R CHRIREDCEL ML EETLB L,
BIEIDEERE RIIHEUAE nfia R L, BRBENAEGY, i, EREINE CTHEOEMNE b
Wico T, FEOE 3 AEAMCEBI AR TV RETH - 2 L LB, Shuk, FEOERTE,
EREOLIC IR 0D B HEN, B cm DRITLCFTCHL oL, 4E 0onfit,
FHEMCA T TH 525, TOEFELEIRC X » TTi - folesd, EEREBIZSE O 5 A HEMKE 5
ez EAFEET, SOz ik, HHKBEOHRHEOMISEOERBEREDIZ I NAREN I LhbHE
BEXIhTV 5,

FEOXIC, MEDERFMCENS DI, BELRLITTHETS 55, BEREC LIBED
{HIX, BHOBEE EHEOEIARE {iel, BHEHROANIEE LTHB L, b HERELHENBIC
& B ABH HBAIEESRE DL R\ 7 B,

FRFROERCHWT, BHOBAOMEE 100 L LT, & 11 ZOEYEIHTRLELOMNE 12
ERTho,



W R OWE (F48 GEQ - EH) —151 —
FIE BFEM L HEHE:E
0 % 60 % 0 %
- - | & E | #He= | & e o
FEE) |(re )| A l B | A | B | A|B|A]| B
0.3 | 0.19 o.00 0. |o.08!0.05|0 0 0.00 | 0.00
0.70 | 0.46 | 0.030.04|0.17 | 0.08 | O 0 0.0l | 0.00
50 mm 30 1.25 | 0.61 |0.04|0.06|0.22|0.10 [ 0.03 [ 0.06 | 0.01 | 0.01
40 1.58 | 0.78 |0.11]0.11{0.24]0.12|0.11 | 0.10 | 0.02 | 0.0L
50 2.28 | 1.03 |0.210.31!0.25]0.12|0.13 | 0.14 | 0.03 | 0.02
10 3.3¢ | 0.37 |o.1110.17]0.10|0.12]0.02/0 |0.02| 0.02
20 4.39 | 0.69 |0.32|0.35|0.14 | 0.15 | 0.02 | 0.02 | 0.04 | 0.03
75 30 5.63 | 1.11 |0.40|0.54|0.25|0.21 | 0.05|0.03 | 0.04 | 0.04
40 7.51 | 1.36 | 0.75{0.72|0.33 | 0.28 | 0.05 | 0.04 | 0.07 | 0.12
50 12.19 | 1.73 | 1.07 | 1.55 | 0.40 | 0.30 | 0.07 | 0.09 | 0.09 | 0.18
10 6.30 | 0.89 |0.86|0.56 |0.23]0.16 | 0.06 | 0.06 | 0.04 | 0.03
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40 100 7 7 31 15 7 6 3 1
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10 100 3 5 27 32 1 0 5 5
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40 100 10 10 24 21 1 1 5 9
50 100 9 13 23 17 1 1 5 10
10 100 14 9 26 18 1 1 5 4
20 100 12 12 27 23 2 1 5 12
100 30 100 12 13 25 24 2 2 5 15
40 100 10 14 5 24 2 2 5 21
50 100 11 11 24 21 1 1 4 20
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Studies of Soil Erosion on Mountain Areas (4).

An experiment on erosion control effects of hillside covering work.
Kiyoshi Taxkicucur and Senshi NamBa
(Résumé)

(1) The purpose of this experiment is to clarify the differences of erosion control functions
that are displayed by various types of hillside fascine covering work.

When this fascine covering is planned for restoration of denuded hillside, it is carried out
relying upon empirical knowledge to a large extent.

To clarify experimentally the roles of raindrop erosion and erosion due to surface run-off,
their varieties by slope gradient, rainfall intensity and ground cover condition will be useful in
the point of giving fundamental data for covering work operations.

(2) The method of the laboratory experiment.

We measured the soil losses and surface run-off from the plots having conditions mentioned
below (as show in Phot. 2,3).

The conditions of the plots are as follows: a) size (as shown in Phot. 4-6)---length 40 cm,
width 35cm, depth 15cm, b) soil---Kanto loam, c) slope:--10, 20, 30, 40, 50, d) rainfall intensity
-+-50, 75, 100 mm/hr by the artificial rainmaker, e) cover density of covering material---0, 30, 60,
90% with bamboo, screens, f) arrangement of covering material---longitudinal and horizontal to
the slope.

(3) The main results of the experiment.

a) The soil losses from various plots are shown in Fig.3. The soil losses from the plots
which are covered 30 % are less than 50 % of those from barren plots. The greater the slope
gradient and the rainfall intensity, the greater the soil losses become. The greater the cover
density of covering materials, the remarkably smaller the soil losses become.

But, there are no striking differences of erosion control function between the longitudinal
and horizontal arrangements of covering materials.

b) The surface run-off generally becomes greater as the rainfall intensity and the slope
gradient increase. The results of this experiment did not bring about any evidence of changes
to this general tendency in spite of covering. Judging from these results, it may be said that
covering works have little influence on the surface run-off.

¢) Though covering works control the soil losses effectively, they do not have any effect
on the surface run-off definitely. This leads us to think that the erosion control by covering
works is traceable to the prevention of raindrop erosion.

d) Considering the ranking of the effect upon soil losses by statistical analysis, the cover
density of covering material comes first, the rainfall intensity next, and the slope gradient last.
The arrangement of covering material doces not have a significant influence upon soil losses.
Therefore the following relation is concluded in this experiment concerning soil losses

E = aS'Ice7iC
where E: soil loss, S: slope gradient, I: rainfall intensity, C: cover density of covering materi-
al and e: natural logarithmic base, a,b,c,d: constant decided by soil condition, slope length,
etc.

e) When we examine the difference of soil losses between two arrangements of covering
materials in detail, we see that in the case of the slope being not noticeably steep and the

rainfall intensity not particularly heavy, the erosion control function displayed by the horizontal
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arrangement is more effective than that by the longitudinal arrangement, but in cases in which
rill erosion is apt to develop in consequence of the steep slope and heavy raindrops, the longi-
tudinal arrangement is superior to the horizontal one.

f) As to covering materials, flexible or indeterminate form materials such as fallen leaves,
are more effective in erosion control than non-flexible or hard ones such as faggots.

(4) Practical application of experiment results.

a) Hillside covering works control chiefly raindrop erosion.

Accordingly, the plots with porous soil subject to having their soil surfaces easily disturbed
by raindrop erosion, are plots needing protection by covering works. Also, districts that ex-
perience severe frost and soil freezing in winter are regions in which effective use could be
made of covering works.

b) The greater the cover density of covering materials, the remarkably smaller the soil losses
become. So, to prevent completely the soil loss from the covered plots, complete cover must be
applied. But, by covering more than 50% of its surface area, soil loss there becomes less than
20% of that form the bare area. It is recommendable, therefore, that we consider not so much
full covering but moderate covering, that is, say, 50% or 60%. Moderate covering will allow
seeds to sprout.

c) For erosion control, the arrangement of covering materials is not vitally important.
Generally, the horizotal arrangement is better than the longitudinal one. But in spots that are
steep or where the fixing of covering material is difficult, longitudinal is to be preferred to
horizontal.

d) As to covering materials, the more flexible the better, we suppose. If there is no trouble
is getting materials and ‘in setting the materials on the soil surface, straws are superior to

small bamboos and faggots as covering materials.



