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Behaviors of Soil Loss in Slope-lysimeter

(1)

—— Rainfall and Erosion on Bare Slope, Autumn, 1988 —

Tetuaki NAGASAWA, Yasuharu UMEDA, Takashi INOUE and Liman LI

(Department of Agricultural Engineering, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Fig. 1.

Structure of slope-lysimeter (unit: cm)
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Fig. 2. Grain size composition of soil in slope-
lysimeter

Photo. Feature of slope-lysimeter
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Fig. 3. Relation between soil loss (G) and rainfall
amount (P)
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Table 1. Rainfall characteristics and soil loss.

date Qi’féfféi peia nlfcerr{aslirtlgau S(Ogil/rlnogS)S
(mm) (mm/hr)

9/8 12.0 12.0 1.58

9/9 13.0 21.0 1.72

10/27 13.5 6.0 0.22

11/27 12.5 6.0 0.00

Table 2. Relation between soil loss (G) and peak
rainfall intensity (D).

G~y log(G) =2.35log:,) —2.26 r=0.79
G~1Iz log(G)=2.15log(Ix)—1.86 r=0.76
G~Is log(G) =2.07 log(Isp) —1.67 r=0.73
G~leo log(G)=2.07 log(Ts) —1.40 r=0.73

Table 3. Relation between soil loss and EI value.

G~El, |log(G)=1.0310g(El,)—0.23 |[r=0.83
G~ElL, |10g(G)=0.951log(El,,)—0.13 |r=0.80
G~El; | 1log(G)=0.94log(ElL;)—0.07 |r=0.79
G~Els |log(G)=0.89log(Els,)—0.04 |r=0.77
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Fig. 4. Relation between surface runoff (W) and
rainfall amount

Table 4. Relation between surface runoff (W) and
peak rainfall intensity.

W~I, |log(W)=2.241log(lip)—2.43 |r=0.77
WL, |log(W)=2.0410og()—2.05 |r=0.73
WL |log(W)=2.0210g(Is)—1.90 |r=0.73
W~Ig | log(W)=2.05log(le)—1.65 |r=0.74

Table 5. Relation between surface runoff and EI
value.

W~El,,
W~El
W~Els,
W~Els

log(W)=1.08 log(ELs) —0.50
log(W)=1.00 log (El5)—0.39
log(W)=0.99 log(El3) —0.33
log(W)=0.94 log(Els)—0.21

r=0.88
r=0.85
r=0.85
r=0.83
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Fig. 5. Relation between surface runoff and El,,
value
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Fig. 6. Relation between soil loss and surface
runoff
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Fig. 7. Soil loss under the rainfall
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Fig. 8. Process of soil loss (G’), surface runoff
(W”) and rainfall (P’) (1988. 11. 24)
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Table 6. Relation between soil loss and character-
istics of the rainfall.

G'~P log(G’)=3.26 log(P")—1.78 r=0.85
G'~1, 10g(G’)=3.19 108(110’>"2.35 r=0.82
G'~ElL, |log(G)=2.9410og(El,,)—3.41 |r=0.84

Table 7. Relation between surface runoff and char-
acteristics of the rainfall.

W~P
W~TI.o

log(W’)=1.31log(P)—-0.52 |r=0.82
log(W’)=1.25log(1,s)—0.72 |r=0.77
W ~EL, | log(W)=1.16 log(EL,,)—1.14 | r=0.79
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Fig. 9. Runoff percentage (f) through the rainfall
period
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Fig. 10. Relation between sediment concentration
(D) and rainfall

ZCTEE, bV ORH O &M E DL
BREMELT, B3 » AoBllct 5ROK
BraRkdb Lt b,

USLEiz X o TKfERZR® B 12, £ 3221
m, A%, B REOBMAR Y EREL TS
b, OXoL, S, C PERFEEA LR
Lih, KRBROBEZIANARESOMTHS
ZEnDL, QIR IVFRLYBEETILNELD
69)0

La= (A/T2.6)05 coveeenerenncienneennnnns (2)
T,

A RBERoOMEE (D

L.: BELLFEESREK
HEBEEOMNEES.OmEP it cBEL T (=164
ftO) QFRAL, La=0.475 %183, T KR
T8 A,=1.316 (t/ha), BEW I K RER,=
46.35 (m*+tf/ha*hr), &S, C, P& 1 &1L TK
DI EREIE K.=0.060 (t-hr/m?tf) (£ — bt
EnbREEEECRE T T Kysc=0.046 (t;*
hr/100 ft-inetf,, t, 3%+ v OBERHEM)) Lix5,
COERT A ) HTHELR TS HEREY LI
NTHhEL, EBHTOLTEREKK=
0.016~0.033 (t-hr/m?-tf, )"V CKkRIBEB B E T
RIEKysc=0.007~0.014) X hdrich KE VL,

¥z, USLE CEH I h5RBAEMEN (—EREN

E12.7mm B, BABRMFPSERELL, &
D5 EORERIC L 5N GRE R,=39.41 25



ER-gE-F L% ERRRBC L s LERCEE MK (1D 17

TERB A RD B & K, =0.070 (t-hr/m?t) &7

b, Knd W EFKERBEL KD,

7. ¥ & &

g KFM B B TR i O EA R R
5, 1988 FEMIOHMK i T ER~MHE~1L
BRCRBEL TUToMRERB 7,

(1) BEW 105, 205, 304, 605 v—7 (&
WiRE L TDOBEROESH = X ¥ —E L O El,,
El,, Ely, Elgp fEXVWFhdHFr+E L 5 HE
HrRL, LrEREHor— 7 BWHREK X 3 El
B3 SRR REVCEEED - .

(2) EEREKRKERZLZOBRROY — 7 ERNEEX
H EIfE & OMHESELE <, E i hERHOy -
7 BETRBREEIC & B Bl fH @ FHBM 2B W ER
HRL,

(3) EEFRBAIRD LT  coRREAUOGI L h
VE, RSB IR ORI LI IG U T HE
BL, BEZICHELCHREKE EHETLTEDRIK
EEVAEBIBAR A R S i, i, ROk
bino T, BEMIERT 2EHEAIED I,
8. HEH&

KREFKL GG EFERBRID Y, Fikos
T, ¥BMCE - TENT RN EARES &
Zzbh5, AREIEREOBAKRCE S L
DTHY, EBAMICKELER L85 X5 55
BEHRAL CBNTAZ ENNETH S, Thbb,
FERER T COBN» LB 65 AKOBERNH R
BREZHIZYDTERRKK ked, il
BE L E 2 A ERFMERERORA, B O
BRcRETABRER SO THELED 3 FE
TH 5B,

A rED DY), FoRELIETEY X
o TV RRW e BETNEESBEREMEEL B
L EFS, i, REROER» LA
THBII R WIS BE R AR KR RS+
%,

51 B 3 #R

1. HEE%E - BIREW kS B ZRIUBMIX
5B OER ERE (DD—HRE - RERRT
O AREEM— LXEBIRLEIWG, pp.
337- 344 (1987).

2. Science and Education Administration USDA :

Predicting Rainfall Erosion Losses, A Guide to
Conservation Planning, pp. 3-7 (1978).

3. RREM-BHEE: JtEEcil)sEBEm L&
&, LA HHBREHERBES pp 91-106
(1988).

4. ZFEEFK:. WHETERR BHEWHSE AQ),
pp. 1-51 (195D).

5 ®i H 2) p.5.

6. MILEE=-FBFRES: SAKCLIEOTRIEET
% USLE 0@ Aiz>wT (1)—USLE#HoER
RUBNEH— £+ 52(4), pp.43-49 (1984).

7. MorcaNn, R.P.C.: Soil Erosion and Conserva-
tion, Longman Scientific & Technical, pp. 116-
121 (1986).

8. WiscHMEIER, W. H., SMiTH, D.D.: Rainfall
Energy and Its Relationship to Soil Loss,
Trans. Am. Geophy 39(2), pp. 285-291 (1958).

9. @ H 2) p.l4.

10. @1 H 2) p.9.

11, fLER=-BFES: RERCIEOTFRIET
% USLE o@E A>T (ID—USLE ki35 +
BN, EANEORRE FHEEREE I UVRE
FRf—, B1iE52(6), pp.29-34 (1984).

Summary

The experiment on behaviors of soil loss and sur-
face runoff from bare slope was carried out with
slope-lysimeter at Experimental Farm of Hokkaido
University in Autumun, 1988. Soil loss and surface
runoff were observed with every rainfall or every
hour through a rainfall. The relationship between
characteristcs of rainfall, soil loss and surface
runoff was analysed and discussed based upon the
USLE and the conclusions were drawed as follows:
1 Rainfall factors, EI values with peak rainfall
intensities of various periods have a correlation
with soil loss and there is a tendency the shorter
the period of rainfall intensity the better correlation
between them. 2) Surface runoff has a correlation
with EI value better than peak rainfall intensity
and there is a tendency the shorter the period of
rainfall intensity the better correlation with them,
and also there is a high correlation with surface
runoff and soil loss. 3) Behaviors of runoff and
soil loss were changing with time process of the
rainfall and the soil erodibility was increased with
the time throughout the rainfall.



