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The sediment transport from steep agricultural land through the watershed causes not only the

deformation of river morphology but also the change of terrestrial and aquatic ecosystems. Hence, the

sediment discharge equation due to rainfall runoff should be established so as to predict and to prevent the

outflow of agricultural soils to the watershed.

In this study the sediment discharge equation applied to

the bare land was proposed based upon the experiments with the rainfall simulator and the previously-

obtained data. The sediment discharge equation inclusive of the protection effect of vegetation cover

which was examined theoretically was applied to the actual field, and explained the order of sediment

outflow from agricultural land by using the runoff process model simultaneously.
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T EREM LR

RunNo} o, | 6(°) jr (mmhr) q.l. Qg-
o1 1.01| 0.57 70 0.0088 | 0.0009
2 255 | 0.0142 | 0.0002
3 390 | 0.0440] 0.0112
4 1.00 255 0.0130 | 0.0084
5 390 ] 0.0186] 0.0143
6 2.90 255 0.0140 { 0.0009
7 390 | 0.0489 | 0.0221
8 5.00 255 0.0588 | 0.0558
9 390 0.0915 1 0.1860
10 10.00| 255 | 0.1190 1 0.2030
11 390 0.1860 | 0.2890
12 1.5 | 0.57 70 0.0100 | 0.0002
13 255 ]10.0110 | 0.0012
14 390 0.0158 | 0.0013
15 2.90 255 0.0048 | 0.0162
16 390 | 0.0785 ] 0.0336
17 4 1057 70 0.0100 | 0.0062
18 255 | 0.0120 | 0.0040
19 350 0.0160 { 0.0140
20 290 | 255 | 0.0480] 0.0220
21 390 | 0.0785] 0.0380
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Author Rain |{L(m)}iW(m)| 0(°) Soil G, | dn(cm)
Holly | O | Natural {198} 6 240 | Natural - joo10
Sawai O |Simulated| 70| 70 |9, 124 Sandy 2.76 | 0.088
Sakanishi | V |Simulated| 10.0} 2.5 |2.5~10]Kuroboku | 4.4 { 0.036
& Hayase| A | Natural | 100 2.5 [2.5~10{Kuroboku| 4.4 } 0.036
A Sandy | 4.3 | 0.019
Murakamij @ |Simulated] 2.7 | 1.5 |0.5~10| Sandy 1.0 { 0.088
e 1.5,4 | 0.088
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qB =(A3Ad/A2) (psf + Dsr ) (6)
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~ .\ N \'
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ZZT, D, : WREDOFEHE, .(=t/{plc/p-1)gd}): &
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7eoT, Cy=1.0, D=0.5(cm), f=£=008 —EL L.
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TR LGS, BBROME & OENBHEEER &
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[EH LRI NI EART ¥ THY, FEREH A
T L 7= 10HL A T 1990~93E DAERI DI JI FRET — F
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B EEg L TIT 5 T HET - S £ 7 /L % Stanford
Watershed Model~HAIAA TUV\BY, FEEKEIASCET L
& LCDStanford Model & iEMEET /L & LT OB
EFNEOESETNVORENESE, TAEDSRESAS
TOMIFEEICET 2 FHRARRER L LTE61TR L.

@ TERHEETILOER

FH - FRNE, 199589 A27 H~10 8 1 B OREFFFIZ,
INZE LI EFEh & T IO4,8 TEbERD « wash load DI
TV, R L - B2 8 H A3 Hwash load

Q (mJ/S)
N W
[

= (alculation
20+ « = « (Observation

97/08/11
®-6 BREFHETVOBRIE (FTAFEHT i)

0 L
97/08/01 97/08/21 97/08/31

D350(ton), 430(ton)D 5 B, FERAEMLIANDEERL
182(ton), 360(ton) & HETE L, REHEKHEHEREY & OBE
mb, T OWHITRYOAEFES Y B Ch % ATREME 22
LT3, KETTHE, 9549 A BRRICIRE - fkeeis s
LTV AITAES B9~ 13 BEERIIC AT LT, BBt
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BT T VORERITO 2 & LT,

e 28.96km?), FiAtEi(28.91km?) D HHEFHEIEE,
ZRHR86.5%, FEHII2.5%, MH1%3S & UERIS2.5%, Fit6.5%,
1% Th5. EREORE, FiEmERLUTEOHE
137 —F _R— 2L ENTE O, BHIKE CORMIC X
2 TR g, 1IEHEFTRE T H 5. #ESHR O
WCEETHD - OHISOTERT R, B L
BhyEnas T, FORBIIRIED 8%, 2%DI®R
THDD. KEHTHEE L TV B9A KOERTRET,

kT a2 A ) R D T, BN K TL(e=1.0)
Thb. —F, BRSSO AMROEER, #3130
AR LRI TH S, EROWBRIIREL &L bIE
b3 20T, 1R PR RE MR 2 & > T
B VERD . BTiEHECOWTO Kingushuk 619,
A BODERNRERZ R LIZbOT, KPOEE, AN,

e=¢&/{1+exp (5.0-Eyt)} (14)
TF SN ABEEFHOREHBROEEEE LTRSS
logisticBf# T 5. ZIZ T, 5 BHEEEE, K, ik
BERIC B AR (T E, 167099 ¢, IZET HEHH) , t :
BB BT, BEITK L TiEes1.0, E~020~032f2
ThHb.

1.0, -
0.8} o e’
Grass

0.6 (
0.4} °
02t 6 O — Imao

© - Kingshuk
0.0 2£-89 : .

o 20 40 60 80 100 days

B-7 YEMIRRTRE D SRR ORI L
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B L R L2 SICEETHbDEEZ LN,

5. BHYIC

ARG TIE, ENERE EROEREBIOMITIZ G
&SN, BEREIC K 2RI D> & OFiH TRVSERE DOff
BERREPEREL, TIEEDEBIR L FUKEE
PAHINT 5 - & C, HXOERNEAMEEDORES DR
BEBOTFRARARE L. ZOTEHRHET /MK
ETNEHABEDE, AES)FSOBHN GO 1
BMEAHE LR, A0 gaE e —% 1L
7o 5181, TEENTEEROSHERE - (REE0EL
EETDE LB, BSOS ORI DS
2EFNORNEZED, MERTT NV ERLEDED D
& T, BN O HEBEET VO 2R 5 FETH 5.

BEE 2B, AWROFRICHIZY, REARAE (4
FERF R, BAERA) [ FRAEE (R
KERFBEE, BURKAAR) ORLRFHZEE L.
L THEZRLET.

BEXHR

) BRETBREER  BREERMREOIOOE=4Y
TFEOMESICBET DB, 1993.

2) ZFREMA - BAK  FIEEEO HRRREICHSE
REILR OWEH, BELARZESRIE, F1867,
pp.127-134, 1996.

3) Craword, WH. and Linseley, RK. : Digital simulation in

hydrology: Stanford Watershed Model IV, Tech. Rep. 39, Dept.
Civil Engrg,, Stanford Univ., 1966.

4) Environmental Protection Agency : Hydrological simulation
program: FORTRAN, Users manual for Relearse 10,1993.

5) FLIEE - EDEFH - REFFE - SRR - FH ERE(E - 1
BB OT- D OFISABE Y AT AT LDISA,
SE3ERAEDKER &R T 5V BT A
£, pp.135-140, 1997.

6) EDIEFE - A LEE - REFFAE - R Miasieegs
(B D ERALEITSE, RO EIRIE AT,
pp-132-134, 1998.

7y FF R BRAKESEEETEOBIERBEIE L £ DK IHFEA~
DISHIZBET B8, FEFFNERSC,  1986.

8) Wischmeier, W.H. and Smith, D.D. : Predicting rainfall-erosion
loses from cropland east of the Rocky mountains, USDA,
Agriculture Handbook, No.282,1965.

9) IKERFZ - F¥EME : T4 A —FHRE R AV
R &R RICBE T DA — RN Liciitt +
WEOMT—, BELAZRIRE, F1735, ppl1-20,
1994.

10) Kingshuk, R. « H T#5A - iRE=3F : EMOREIZHEI B
BRI & VBRI D EFA I DO T — BT B
BAOBERAMICEET R0 —, BETRESRTE,
#1805, pp.721-729, 1995.

11) #EIEE - dAFEER - #)IK + Makhany, S. : BRTIC &
DR E O TR AT BT D AR, KT
#£5540%, pp.855-862, 199%.

12) FHEfE - BNRE  ENSORETHEICET &8
AT, BIRSCERRIAIAT, 4, pp.8591, 1977.

13) HJIER - EAERR « FARRTH23, BEPRhD
JKHE, DERERR, 1986.

14) Holy, M. and Vaska, J. : Relation between surface runoff and
soil-loss caused by water erosion, Proc. of International Water
Erosion Symposium, Vol. 1, pp.229-246, Praha, 1970.

15) EHET  HEPERR OEEHEIC BT 5 TR kS
BUBFSE, FERRFEFAERIC 1977

16) S RHEHR : ERBFHOBRRICHE D> BRKE DI
1O, CHERFHAR BRKESDIERRH
HE (RE : FIFZER) , pp.63-69, 1980.

17) FE#E - PR« SIBKIREEN O TR RZ S
T & RFMEEOE, CHARI TR AR
FUBYFFCR R (RF : PAIRL) , pp.119-130, 1998.

18) FRETHIRER HER, 1998.

19) #M_ - #T ETEE « JENIEZ : Stanford Watershed Model
ORI B DHEY, AR TFRRUERE44E ERIT) .

(1999. 9. 30%4)



