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50 1.83 | 0.45 | 0.16 | 0.02 | 0.04 o | 0.23 | 0.03 | 0.06 0
60 1.48 | 0.59
10 1.32 | 0.12 | 0.21 | 0.02 | 0.05 0 | 0.22 | 0.03 | 0.06 0
20 1.52 | 0.26 | 0.23 | 0.04 | 0.1C 0 | 0.24 | 0.05 | 0.06 | 0.03
100 30 1.56 | 0.29 | 0.19 | 0.04 | 0.07 0 | 0.25 { 0.05 | 0.06 | 0.02
40 1.72 | 0.48 | 0.18 | 0.05 | 0.06 0 | 0.26 | 0.05 | 0.08 0
50 1.87 | 0.48 | 0.20 | 0.03 | 0.06 |0.00| 0.23 | 0.04 | 0.06 0
60 1.88 | 0.90

% 18 FOKF Thr B &, Hli(A") 2 FEERE(C)TRER £ HERI TKOBECEL S Y,
¥, MRS 5(A) - (COIL L TERETNREHO = 24 F ~ 2R R S e (B) - (D) 3 BEED
NE 5 14 ROHERKTROKT O & & <, FEBEH (COIE (A) X W HIRBTRIAE W2
L b DA%, HEIRIOMEIS L OHIRE TRD =30 ¥ — 20T 50T, HERRTROBINLE
BEWEHNI R X D DI B0/ E K, IR TR EEI i TRENE DT e B0
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5 18 ROBEH BiX, HIFRFE T KOWEIERREN K 2 REL R BHEAAS D, Mgy Kicis
203 C PTG TR B L RIS BRI TH BT L, FHEMEHTREMARCE 52 018
FEA KIS % LER ST, FRCHERE 90 % T, MR REN—EThiuE, B E L TLHERETK
DEEI—~ETHHHEANAOND.

i) Eauc BT 5 R T O REEE DR

5 11 ROFHLFED(A) « (CHDEE, 5T 10°~50° £ T10° Z X0 55, FBEREET 50mm-
75 mm + 10 mom O 3 [k, KL, SIEERIAEE L INBERIESE D 2, KEOWEEMN0% » 60% -
90%D 3FERSH v, Tiodbh, 5x3x2x3=9) H&HYDOERERNSH B Z tilcrnT, HiF - BN
PREE « WEEDSHA DB « BB FED 4 DOET ORENTHET pREL LT B0, ST LT
DFFERNE 19 KTh B

#19 £ Wl EorTR

2 K ¥ ¥ M oOHEE FES% | F | F @
& 5 B 1,722.536 89

& 4 111.784 4 28.046 3.81 >3.56 0.01
M W o OB 246,545 2 - 128.273 16.75 >7.54 0.001
Eay N 0.023 ! 1 0.023 0.00 <3.96 ¢.05
ZEWEE 775.483 ' 2 387.742 52.69 >7.54 0.001
X H M 588.701 80 7.359

5% 19 RoOEL bk, FEROTAAN T, FEUBEOKENEIKREL, DO THRRENKET
HY, EROFEI N L /P L, FEOHEKDOEIFR Tleh 2k,

FIoBURNC X0 C 3 B DIERIREE, $HAD 2 0%, 3 OEEREED 3 SoRFo AN
BT BREN ST BN R RO 20 KTh b

520K HHEEOBRBISHEGTER

7] # 10° ‘ 20° 30°

- - — : ~
= K |EmEE R P | Rhigd | B | RESE | Fo
& M om P \ 2 7.505 4.31 13.569 4.56 ' 16.575 4,61
& A “ 1 0.005 0.00 0.001 0.00 | 0.002 0.00
ZEwmumE | 2 20.317 11.68 36.959 12.43 | 55.630 15.47

I
% KO M 12 1.740 2.973 | 3.59
& w2t ‘ 40° 50° j F

R | = N[=VA ; TAC T ia': @ = =

= I L ks Fo | TSEC Fo 76051 0.01 | 0.001
B o B 2 35.721 4.35 70.204 4,23 | 3.88" \

A I 1 0.015 0.00 0.058 0.00 | 4.75 |

OB W B O 2 109.146 13.28 241,459 14,55 6.93 ' 12.97

Ao M 12 8.219 16.598
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45 20 O HIL, FREROTHANTIR, LOMEAIT L EEFHEDIEI RO KREL, DWTHER
BEOCHETH Y, FEOFHADOEI LOBRITIEETIRGC 22vbh 5, i, BRBREOKEILY
DOEFTLEWEWE LT TH 5H, FEMEEORET 10°, 20° oMM L v H 30°, 40°, 50°nE&MH
POFHCAE WEE D 5 -

o 12 ROHKHRTARD(A) « (CHDOERE 19 F LR U SO LI RN 21 RTh B,

éfé; 21 % iﬂiﬁﬂﬂ@@%aﬁﬁﬁi

® B ¥ % %uyamﬁf\xrﬁakf F, F «

o 45 B 17,048.9 89

et #t 4,980.8 4 1,245.2 19.13 >5.13 0.001
W& W om P 3,310.7 2 1,655.4 25.43 >7.54 0.001
&t S 676.8 1 676.8 10.40 >6.96 0.01
OB W W 2,868.7 2 1,434.4 22.03 >7.54  0.001
i H O A 5,211.9 80 65.1

5 21 KOMTIE, 5 19 ReI2RARD, BEROHENRRIREL, DWTHEBETH D, BIE
WEEDOKE, FEOSHEDHKEOITH A, SOLTHEMINCHZ LEE 22 KO Z L Th5D,

522 H i&?‘k()ﬁT*i@'ﬁEﬂEUﬁ}ﬁié}*ﬁK

15 & 10° 20° 30°
e BB | R | R eIt F, R | Fo
SR S 2 422.9 ' 9,59 418.3 | 8.98 310.0 \ 6.33
£t = 1 241.3 5.47 144.5 | 3.10 126.4 2.58
EEYEE 2 548.9 f 12.45 504.4 | 10.82 275.9 \ 5.63
i H g H 12| 44,1 46.6 ﬁ 49.0 |

& # 40° 50° F
£ BB | R Fo | Ffgk Fo @=0.05 | «=0.01
& W om B f 2 321.3 2.84 248.3 1.80 3.88 6.93
&t 5| 1 109.7 0.97 79.0 0.57 4.75
HEWE B 2 187.9 1.66 99.7 0.72 3.88 6.93
3 E f’r Jz| 12 113.2 138.1

£ 22 KROMTIE, EA10° TIREEWEEOLEI R LARE L, DWTHTERE, EHEOHEDED
IETHBH, EF20° L ETIREEDOSHA DI AR T, B 30° CILM4rRmME O B8\ EEREEE
FPAIES fti@f*‘rykt_,ﬂ@?éﬁﬁtﬂig @;}@kﬁ*ﬁz{:

B OB % HF A }amﬁp R 4 B o F e
R - G 17.3018 |

i £t 2.2779 } 0.5695 ‘ 1.87 >3.56 0.01
MmO OB 2.5985 2 1.2993 | Il >7.54 0.001
&t N 0.0017 | 0.0017 ‘ 0.01 <3.96 0.05
OB W OB 3.0701 2 1.5351 13.13 >7.54 0.001
A (O 9.3536 80 0.1169 ’



it R A OBIZE (B 38k OIF - &M —111—

TEX D, BEMNA0° L ETRERTFOLHEEHNKELC ), FETFHEETORIBERE T L.
HIsRR T AR LTk, SEEREEOFEE N FER LIV 200, HFRRTRCERT sHH+&E, 3
e b 11 Ko net THRFERMLP 2B - (D) XOMESEGI LIcE 23 Kok, HEMEE
DEBNRHREL, DWTHRARE, BROMHTH? - i385 19 REFALTH S,
e, 511 KD (A)—(B), (C)—/D"), FihblilRaisER T 5 il LR 4 55t L
TSR 24 BTH S .

%24 X WHERHCERT 2N LBosEGHTER

E W ¥ K W HmE RMSR F,  F | @
& &5 1,451.300 ‘ 89

i =+ 84.538 | 4 21.135 3.55 >2.48 0.05
M ok RE 203.687 ) 2 101.844 17.11 >7.54 0.001
£t IA 0.012 1 0.012 0.00 <3.96 0.05
EEBEE 687.010 ! 2 343.505 57.72 >7.54 0.001
iz g H 476.053 | 80 5.951

5 24 ROMTE, HWEWBEOREIRIAEL, DWTHERE, EROMT, FHEDOSILOET
BETRWILIIHE 19 K LALTHS,

#19+21-23 24 REBUTHB &, FHERBEEINE LRECT 2 HENR AT, RICRRHRA
CRET 2 BT 2 AR E . ERNTHERR TARRCOS T A BRI AEL, WHEET
HMLUTIE, HCERMCERT 2% R&od LT, FEREE, BRREOHE I vE L., BFiRE
i3, R LR, EEREEOMEY ), HERKTARIU LTI EMNOEEI D 40T 5
7% MR REEACERT 2 L0 L HRETKCGERT 2 b0 touFhicd), HRETKED
FHCRU X 5 e BeE T 5. FHEDHIKOZEIHH LB L COREE T Dk,

i) BT s WFoRE

AERTIBHFECHEET 5 r PRI AET L UT, B, MRRE, BEOIKoE, HEWE
BED4O%F Y _LF TERLLA, 5 19 ROFBETIEEOHEOEIAEE T, o 3 20HF2
ik L BT 5 = LR D Bk, R, MRRE, BEWEED 3 oolNTF oM« 2 HHL
E0BRIXTTRID 3D ¢, ), §) THERLILL{THE,

IHBRBET S L, WHLE E(onfha) SMEHS (%), BHRMREET (mmihr), FEEERFEE C(%) O
BIfRIL, a-s-i-c 2HELLT,

E=aSslie-C
Tihebb,

logE=loga+slogS+ilog1—0.4343cC
TRENS. HEOHLOBIBETIVWOT, 5 11 RO A b e — 7'~ v EEX v 5 v FIEX O AT
BUIHE 25 KpDLER a-s-i-c ZRDTERDI L LT 5

25 RO HLEGETHEOMELRD S &, 2oy loga=—-12.3, s=3, i=4, ¢=0.04 <H
WofEris D, Tiobb,

E=5x10"1S"T'e-0"C
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% 35 W {‘H + & E(ton/ha)

N %Fﬁgﬁg' 50 (mmfhr) . 75 (mm/hr) | 100 (mm/l'r)
- o
;5& at‘ a9 ) an © @[ @
& o o e % o 60 % ' 0 60 9%
17.4 (%) 0.3 0.0l 0o | 3.34| 0.4 o.01 6.30 | 0.71  0.06
36.4 0.70 ! 0.04 0 | 4.39| 0.3¢]| o0.02 8.55 | 1.05 | 0.14
57.7 1.25| 0.05| 0.05| 5.63| 0.47| 0.04 9.90| 1.23  0.19
83.9 1.58 | 0.11, 0.11| 7.51| 0.74| 0.05| 14.46| 1.73  0.22

119.2 2.28 0.26 0.14 12.19 1.31 0.08 20.56 2.38 ‘ 0.25

TRIND, a TERFEHNORRIIEORER - ME/A X TEE 530 LEL bh, Biflofiitiro 3§
T, MEREOHEAILED 4 FoHUEELH L, FEWEEORAIHI LR s 5,

[

E 2

1. BFohEs
a) fHHt=
R (A OFERIERIE L84 100 & L TOFRXOWIH L&D IEEA /R LIcoN, 4 12 NTh 5.
5 12 MTHLAR S &<, AMHNT B X b HEHE R0 DoAY, net & LA(BIX, EBEWEO S
BRHI(CORDERE(AIX D 2 BRLEEDOWHL LR TH B DRI L, FIEWB O B AR L ERHI(A)
XD 8~9 b Dt E,NS S,
FREOTERTVHHE e ~ 2 ZHWICEERTIE, ERHHEEED 7 ~8#Kicdk Ui, (B) X,

M ® E Baren plot (CORITEL L bic (AKX D 2 EIF2EE
®) #whE Netted plot OFHLETH 52, HH(ARIZEL L
1007 o = )
— (©) BEKX Litter-covered PlOt LEHICAK X D EnS -~z e L
LS,

BROWHIBEI oz rveay
I V&N, XFEOWH BT Lo
" THEEY, FRAEHZEC U obhe 5
7y v a VRO LTI,

30-
20 b) Rkl B O HIERH T kI
N I—I ﬂ BRI Wt -4
0 HAMRIC & 5 EFOWH RO 8 %)
w e w e 0w e O - )
—— — LR rntefiic RN 5 b th B, HF
Rt 7993374 et
Bareland  Bald-cypress forest Ock forest I S RRED DT BRI R & gD
-2 i )
_::‘.‘“l',‘ L VD , - ‘jv_.'$ T S
%12/ Wl 4 o TREEADO M AZE L <, IR K E

Fig. 12 The ratio of sml losses, WIS &, FRTHOFTEIC X2 T8
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T LWMMNEET S

R TSR T s i 213, ERo2HH &0 1 ~28REth b, HEDDH 5 (COXILEHE

DG (BIXD 7 EIRED T L7 ¢, FEFHRIR T RO =2 L £ —2BETH0ERL T3,
c) HiIFER Nk

P& D E DB IR\ RRE, net CREMOITERA IR LAc(BIX, #HBEWEOH 5(CIXI, #HI(A)
X X W HERFE TKIEZ < 7o % MI(A DRI T ARG EI(A) X » Dious 2 235 L, EBDHB(C)
X net O(B) X H D7z,

LaL, HEERTROEEL, Mo =k -8B I 5(B) « (CORXMMHREDIF Lu-(A)
RIZHE L TR BN E v, BEREOL 5(CORIT(AX X W MIRE T KIS 052 Th, 0D
SRR TKIZESED E 2B EHL DTN, ThroBEL/NXL, Len>T, HllkeEadgss
DIFEN(AX L Y DI Teh,

d) Hig o

SEMISRE R, EEEREOH 5 (CORITHHI( AR D 2 HFEE TH 2 DI, FHEDM FREI( AKX
(AKX D 8 ~ 9 HIFREET, FRH© RN HEBEA IR L ¥ & b & 0 EEAVE ., IICEFOWH L&
X, (CORREHI(AIXD 1 HFEETH 528, H(ARKIEH(AIR L Y REWZ 2 dH Y, o
I - B p oZeriEYT, RO R R AL TS TR A,

FHBIMEAZ AR L, RE(CORIITERC A « R ADKIC R v s & 5 IR X 5+
FEEOMME LTI A, FREEIRABCHER T RO = 2L ¥ ~ 2R L, TEEY BT 2588
BRTC, HHI(CORIIEIECHBmD 7 HIMRBEL B L T 5710 Th 523, net 120 THEEED MLl
(BOXD#) 7 HREEOWH LB Th 5. HIE EICHEERET 2 O SBREBALEIRIKRTH D 25 7
2V HDERIER LA CL, RERTL, HELEERET 2%E), FhoZhifsrx v b, B2eifhk
BB LR 2 ICEETH D & LFEND DRI,

2. EARE

a) WM +t&

FERIIREE 50~100 mm/hy, {5i$} 10°~50°, FEWHEE 0~90%DENEROA’) - (C) O &%
RLICONEE 13 BTHh %,

8 13 MClHbLaeZ &<, WHEEY, BRRERR Y, BRI EZET, %ﬁﬁﬁﬁkfx (3
LI, HHEDH H(C) DM (A) © 1 EIRELTORH LR TH %, SIEHREE » KL
BEOENT LA LRD NI,

WHERE LR T (mmfhr) OFICIE, a-b 2EHE LT,

E=al?

DBZENH D, Fho, BEHS (%) oy, a-b ZEEL LT,
E=aS?

DOYIFENRD D, FEEWHEC (%) Lok, aZ2HHeL LT,

E=E.e« (E, ix C=0 ® E)
DR D 5o
b)) AN & ONCHERH Tk CRRS 5 HH 15F
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) f# M 38 /2 Rainfall intensity
ton/hg 50 mm /e 75 mm,/hr 100 mm/hre

19 % slope

s 1
pil
it 0
0 50 100 %
t cover density
2 ton /ha % ¥ Oak litter

Soil loss

AR
[ S =S
0 JREE 50 100 %
AMO=T7" VYR E White pine litter
£ 13K W + & Fig. 13 Soil losses.

SUHERED 7 EHL EARBEANCHE L, = OMFERAMOEE DX, BRNET Y, BEWREERL
B ERE, FEWEE 90 % CRIFHEMTE LA CHIEIh S,

MR TKCEA T i EEI A& 3 EILT T, - MR TKC X 220 %kE ik, B
MRy, BENEENUZERE V., FENHIRRTRC X 22805t 288083, BRI RE
&, EREIE L EE L S,

c) HIERHRTK

BEMOMNA D T VRE S IRVHRL, HRETRIEE L2 ELOTE L ah, FhMIEED
&% (C)FEEDIA(A) b X HIFHR TRBIZ R
HIARDE TR, BWRERIE Y, BRI LSET, BEWHERIIZ LD FTEEeNIH
KR TAELENE 5 —EHTHS, A bv -7 Y BEROHRK T AT LA L » o EER I ok
&

SR T ROBIEL, Mo =31 ¥ — VRS h5(B) - (DORX, WilReiodss (A) - (CHK
FONEL, Fi, FEWEOS D (C) KIEFERBEOM(A) KX WHRETRIIZ 2 15D T
b, BWEET AT (C) ROFANE S, HERR T KD BERLET REERRIE ok E <R sl H 5,

d) BB s A FoF8 s L Ue

WHLECXL T, FHEREEOHEARLKRE L, D CHR®EE - Biftollic, FEOsHED:S
WHRETRR . FEFEEOKENT, BEML D LAEROMIC K WHELS Y, BN THTER S EE
T oAb LR T s Rk E L,

HIFGE TARRCXS LTk, EHRIOBEARORE L, D CHRRE - KW EE - BEosKolic
b5 BFI20° F CIREEME EOHEN STIREOHE B L b K& .

REROFA UL, HHIFFE (fonfha) LER S(%), VEFREE 1 (mmlhr), FEEWBEEC (%) O
ik, 7Eunieus,
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E=5x 10" 13S[te-0-04C
TRINDHFEND B,

3. EEE~ORH

LI EBFSISEER - SENERA I U T,

(1) ZEER%EIT 800 cm® D/PERETH % D T, EROKE WLUHIFHH O L1 X Be s ko

(2) FERAICIBHOME e — 2 X HWERT TH B DT, HROEHIC X 2EBIHILT LT

W &,
(8) MREEIERFECATHCHEL LD THH0T, EROHAEORORIE L X RigD,
RO THICH « iRl % 000 T, MKOBETEROLM L b BT il htEXbh 5T
& .
@) BPHEERR CILEIBERIRAR - BRI o\ 0T h, FORMENE - K¥RIch s R TH H, A
ERCIHIER - KBER 20T, HELSHER - LB ch a0 T, ToRBRIEI X &
[ U w — & CEEEERNK - ISZERIFROMHE T O b DE VT o &,
fe &, EBOWHIORAE & B 40T TEREYIT OO T, W LEREEELL 2182 & Tk
HHH, KEROWHE - MK TAFEONE U 7oixEiL -z o ¥ ¥ Z oI @A T, L
2L, BHRH L Eboz, BN X 5, MRRERC X 57, HEEWBELC X 57 & 0 ROFAAE
1, AERBRICR S BT & BB O IS AREE LB 2 b b O T, FERHEOIHR
ENDOIAELI TS AL 2T 5,
a) WHRAOETM:

B O BT & ik, WHEEOKTSINBRAC L 230 THE Z L1, WALV SARD
T2y, BB, HHERIXTS AR O Db DSELMERW TR = F L F —ic X
BbDTHB LELDNTELHERLH D, L L, HH30° OBAER, HiR) 10°~60° OENERD
B e b, MR X pHHEED 7 S0l LA HRBERARCREL Th b 2 L2ibh b 0T, RENOWLHT
& & ORI I X R OB A BETH 5,

Lo L, MR TRCRES piiH LR, BERTIMERIC X 2 2H =0 2 SR, SRER
THEEF40° L E Tk b 2EBERCET 52 &, T, MlRATHH LT okt iia TAH~
BT AOIHRM TR TH D &, LaFErhig, RS TKOBEK LA EMAIh 5 RED §
DT

b) XM OEEM:

AR - SEOR D T VHH e ~ 2 2 EBRBRICH G en Th 50, BAER TR
HEFEORFL ENXFREL TS, BilLWZIET CHBR E2 bhoF v, KSEETEE - 3l
oY ST eHEOHIT, REE5ECIEDRMIFOXINE T TR T, KO, X E
BThb.

) FRMROEANSI-EEREDERE

BAEBRORSETIE, s L v W E DIy, EIO b 2 O 2 BREOHH
TETHHDEKL, FHEOBGHHHIIEHID 8 ~9 HITHULEND Y, FRCHTHRANIEE M B
HOF L D XF L Z &% 20z U T EBCBIEIh 5 - & T, RHECHELE - &
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B« TEIR & O HE, T 70 b e S B A TR HLE - AR T 2T, BER ook
HFEIL R, T LR rill 2340 Th 258487555,

Ll ko o LixREEHIE Foik, EBE - ke L BRI A B E T A BRI %, 1 - KR - B bk
EH2 DR TN TR OZEFEG L DEETHHDOERL T\ 5, FRROERETERE - i » ok
EER: L COMENREELET 523, EBEORAMBEIESHEIRL THRFcES, 32 L THhozEdifsx
FIHF 5 —BRSERE & o> T, REIEHIE ETREEE - B2 R8T, e vbhs2EE0SHTd
PREUTE 2 355 - FBREVE L THBEIRTH I, BAHIE D B CIMERM 11T,

d) HEoOEEM:

HRORMELEHRITEIECE S L 2 ANKBT TH Y, BAEROREI L, FEIRHRELHIL
LHIBRM T KD = 30 ¥ — 2B U CHERNIC X B B B il 3 5120, KFORMIBIRL, FEDOD
BDRRHE A B R 0 2 SRR ¥ Y180 ¢, RS0 BRHITE, £ 3RN RS
T HIEE - FEAEEC 2 2 TR 5 & LA TH B,

FENEROME T, FERITEHIXO 1HRELTOmH 8T, Lo b EBERHEORKAL & bic
PRI U, FREWEIEEOTRIN LB T, BENTREE - BB X D RE L, BN
B 90 % CILRNISEANTIE & A YIRS s 0C, [UIEHEIC I E3EROE AT 5 o & iNBABHILICH)
FHTH Do

FPAIERR - BNERLE UC, REREH M L VSRR T RES D220 TH W ERb b, Th
RREMOFHOF I bh, TOBTHIHERE T ROBEL S bAABA L D/NE L, SBOHEKH
TKEEE LA EECEHL O TH T T 50T, BREM5E B ORI,

e) GIEE & IRZEN o RAIB5I BRE O FS

BHERO BRI & IKBERI, SEPISEBR O SHEERITERE L KBRS IE O b, BERRICE A L R
BWYThnC &, A LEEREES Th oo cilinn o &, Lok, HLToF
F I HEOSBER - KEERI O B AT & oy, BAERCILERC Y v RO EER G rv v a2y
BRI DS, HRERTIEA bw — 7'~ v EHEK DHEH TARN » o FHEK I )k X WHBATED Sh
Te I, $HE DZEIBI S Tlehoic,

AER TSR L DL DR LE L LUK LIeH, —BOLH TR OB 24850 X v 3%
BELS L, FRTHE - ERLSL, RPN EBES O Ul LBEEI D & 0%,

= 9

1 FhOZARES LHITTG, & 5\ EHEER & KZES ORI A0, X O
L HIZEH T KT X B RANOKE EALEH _E OB b oIl & 7 WSt « AR - HgrRIle Xk 2 B LRl
Lt 5 HiT, BAERS X OENERE 7o, ‘

2) BAERIIEE 1-2-5 OX 5 Aeffift 30° i LAHEPICIYH v ~ & 0w lcdsfitw Th Zh it
S rvya vkl b oHHCERR L, BAMRRKR X AEEOWMHLE - KT RE L LFoH
EEMEL.

3) BAEROEBELFHRISEDI L Thb,

a) H - EHEOERITY LR IR T I 12 R Z & T, net % LI(BIX, HEWEOD
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b B PR COX 2 M ADR D 2 HHREOHH LB TH 5 DIC, FEWHE OB FRE(AKITEM(A)
XD 8~ 9 b DUH-EREN D 5, FHHEREORSL ERZCET S, T2V vaviie s ok
BB 2T

b) MR X U EEOR 8 SR ACEEA L, FEHE O » & R ORI L
Vo BERIC X B ERH B0 1~ 2 2 R TRcERT 5.

) NI H E VIR o ERE, FEEWEOH 5 (CORIT (AR & b HIBRIE TRKE S\ 8, 1B
32 DTS L, MR T ARIEE B2 Eb o Tith, Hlt@ElEC(CORR(AKX X b D,

d) FROw - 4% - Big » OZEREGOEBEORMBSEFHFIIRL TG TE S, ML
HEEDL, TIHERAARLLE LCHIRH T RO =7 ¥ — 2l L, HEREZBIL, HRoBRABHIEEE
PRIEEECA S L 2 ANKRTH B
4) SEAERIFET -89 DX 5 /R T, HEANL 10°~60°, RN T AT T 50~100mm/hr,

FHUWHEEAIA b o - T v L 5 oY 0~90 %L, WHELE L HEETRELIIEL
2o
5) SBNEROFFIHFUISEDT L ThH B,

a) Wil - FEWEHORH LR LTI 13 Ko 2 e T, FEobL D (C) RiLEEDOM
W (A) o 1ERENTORE+EThH 5, HiltEy, BRRERRIEY, BRI ESET,
EEWEER T E DI, Abwe ~ 7w oEsEr 2 o FEOMTT LA LRAD LRI,

b) WHEED 7 B EXEEERACRE L, EEWEE% CIINHERELIE L A LI D,
W LED 3 EL T RE TARCERE U, EE MR T KD =74 F — 20T 2 (BRI, BEm2
Rz, RSB rEELL S,

c) BHEAOKERLHE D RE ML, FEOS 2 (C) KIRFEO M- (A) K & ) HIZHR T K
BB, MRS, MRAKEL D L, KHEWEEOMAL & HICHIERIE T ASIRDT
%o

d) WHERICKT A ET, FEREE - ERRE - Efolc, FKERERINBRECT S
BEKE . HFETRRCKT 2 BT, R4 - MR - REWEE « FEOsKOHTH B,
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Studies of Soil Erosion on Mountain Areas. (3) Experiments

on erosion control function of ground cover.

Takeo Kawaarent and Kiyvoshi TAKRIGUCHT

(Résumé)

(1) The purposes of these experiments.

a) Clarifying the differences of erosion control function between the aerial part and the

ground part of a forest, and between the needle-leaved tree and the broad-leaved one.

b) Clarifying the roles of raindrop erosion and the erosion due to surface run-off in

soil erosion and their varieties by slope gradient, rainfall intensity, and ground cover

condition.
(2) The experimental method of the field experiment.

Measurement of the soil losses and surface run-off by summer rainfall and the soil
losses during the winter season from plots having the below-mentioned conditions and
installed in bare land, bald-cypress forest land and ozk forest land.

The conditions of the plots (as shown in Phot. 1, 2 and 5)

a) length—40 cm, b) widh—20cm, c) depth—15c¢m, d) surface soil—Kantd loam, e) slope

gradient—=57.7%, f) kind—barren, netted and litter-covered.
(3) The results of the field experiment.

a) Comparisons of the yearly soil losses from the bare land and the forest land are

shown in Fig. 12. The soil losses from the netted plots (B) or the litter-covered plots

(C) are only about 20 percent of those from the barren plot (A) in the bare land, but

those from the barren plots (A) in the forest lands amounted to 80~90 percent of those

from the barren plot (A) in the bare land. More than 50 percent of the yearly soil losses
is produced during the winter season. Striking differences of erosion control function
between the bald-cypress forest and the oak forest are not recognizable.

b) About 80 percent of the soil losses from summer rainfall is due to the raindrop

erosion and about 10~20 pesrcent is due to the force of surface run-off. The raindrop

erosion in the oak forest with no litter cover is severe.

¢) In moderate rain, the surface run-off from the litter-covered plots (C) are greater

than those from the barren plpt (A) in the bare land, but the surface run-off from the

former plots flows along the litter surfaces and has smaller turbidity than the latter, so
the soil losses from the former plots are always smaller than the latter.

d) We must not expzct too much of the direct effect of the aerial part of a forest such

as stem, twigs and branches, and leaves on erosion control. The forest litter which is

the direct cover on forest floors controls the raindrop erosion and the erosion due to

surface run-off, and protects the soil from freezing, so the erosion control function of a

forest is largely influenced by forset litter.

(4) The experimental method of the laboratory experiment.
Measurement of the soil losses and surface run-off from the plots with below-mentioned

conditions,



—120— MEERBRSGVIIERE 55

The conditions of the plots (as shown in Phot. 7, 8 and 9)
a) length, width, depth and surface soil—same as in the field experiment, b) slope
gradient—17~119%, c) rainfall intensity—50~100 mm/hr by the artificial rainmaker, d)
cover density of litter—0~90%, €) kind of litter—white pine litter and oak litter.
(5) The results of the laboratory experiment.
a) Comparisons of the soil losses from the barren plots and the litter-covered plots are
shown in Fig. 13. The soil losses from the litter-covered plots (C’) are small, being
less than 10 percent of those from the barren plots (A’). The greater the slope gradient
and the rainfall intensity, the greater the soil losses become, and the greater the cover
density of litter, the smaller the soil losses become. No striking differences of erosion
control function between the white pine litter and the oak litter are recognizable.
b) More than 70 percent of the soil losses is due to the raindrop erosion, and such
erosion is almost prevented by litter having a cover density of 90 percent. Less than 30
percent of the soil losses is due to the force of surface run-off, and the greater the slope
gradient and the rainfall intensity, the more important the control function of the litter
against surface run-off becomes.
¢) In moderate rain on steep slopes, the surface run-off from the litter-covered plots
is greater than that from the barren plots, but the turbidity of the former is smaller
than that of the latter, and in heavy rain, the percentage of surface run-off to rainfall
amount is reduced with the increment of litter cover.
d) As regards the ranking of the effect upon soil losses, the cover density of litter
comes first, the rainfall intensity next, and the slope gradient last. The effect of the
cover density of litter upon the raindrop erosion is the greatest. As to the ranking of
the effect upon surface run-off, the slope gradient comes first, the rainfall intensity
second, the cover density of litter third, and the difference of the needle-leaved litter
and the broad-leaved litter last. The following relation has been concluded in this
experiment,
E=5x10"% 8% ]*e-0-0C
where E=soil loss(tonfha), S=slope gradient (%), I=rainfall intensity(mm/hr), C=cover
density of litter (%) and e=natural logarithmic base.
(6) The practical applicztions of these experimental results.
a) To preveut soil loss from steep mountains, the control of raindrop erosion is impor-
tant, and also the control of surface run-off is not to be ignored.
b) To prevent soil erosion on mountain areas having frequent soil freezing in winter,
not only preventing measures in summer but also those .in winter are necessary.
c) For erosion control the forest litter is important, and the so-called good forest ----
good because of its plentiful stock:------ is no excellent forest from the standpoint of
erosion control, if that forest has a barren floor with no forest litter.
d) The erosion control function of a forest is largely dependent upon the forest litter,
so the continuous m~intenance of dense forest litter on mountain slopes is necessary.
e) No striking difference in the erosion control function between the needle-leaved
forest znd the broad-leaved one was recognized in these experiments, but we suppose
that the broad-leaved forest has the better function owing to its larger amount of forest

litter as compared with the needle-leaved one,
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BE 1 MM (Exh (B)-(A)
Phot. 1 Netted and barren plots in bare land.

BHE 2 SrvvaviX (EXHA) -«B)-/C))
Phot. 2 Barren, netted and litter-covered plots in bald-cypress forest.
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BEE 5 A#vHX (FEXbv (A)-(B)-(C))

Phot. 5 Barren, netted and litter-covered plots in oak forest.
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SR 7T KL (A (B 5x 8 (C)
Phot. 7 Barren and netted plots. Phot. 8 Litter-covered plots.

HHE 9 ATLMMIC I zER

Phot. 9 Experiment by artificial rain.
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