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PREDICTION OF THE SEDIMENT YIELD FROM
A SMALL BASIN IN CASE OF HEAVY RAINFALL

By Tamotsu TaxaHasH1 and Hajime NAKAGAWA

Synopsis

A method was given that predicts the number of shallow landslides which occur
in a mountainous basin with complex topography in case of a severe rain storm of
arbitrary intensity and time sequences. The method is based on the analysis of
infiltrated flow, surface flow and the stability against slide in the top soil layers.
The method was proved feasible by comparing to the actual data. Each slide unit
was allotted to a certain time and space, and if the route from the slide to the
valley bottom was steeper than 20° the slid earth block was supplied to the stream
at the end of the route and eroded by the stream flow simultaneously calculated.
The system of equations to analyse the sediment transport and channel bed
variation was used to estimate the sediment yield from the basin due to such
processes. The quantity of sediment yield changes with the distribution pattern of
the landslides in the basin, but the width of variation was proved small in
comparison to that change should be due to variation of other factors.
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soil layers. rence of landslide.
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Fig. 3. Division of ground surface and soil layers into mesh.
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Fig. 4. Calculated hydrograph and the observed one.
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Fig.5. So far conspicuous rainfalls.
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Table 1. Probabilities of the landslide as related to the safety factors

Takoradani Basin

Shimotani Basin

SF Ise Bay Typhoon 1971, September Ise Bay Typhoon
<0.8 0.086
0.8~1.0 } 00% } o 0.048
1.0~1.2 0.034 0.026 0.073
1.2~1.4 0.031 0.015 0.043
1.4~1.6 0.014 0.012 0.014
1.6~1.8 0.018 0.006 0.012
>1.8 0.000 0.002 0.000
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X Boundary mesh

QZ"Landslides as
they are in 1971

] <S$F<0.8
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1.2<SF<1.4
1.4<SF<1.8
1.6<SF<1.8 -
1.8<SF e

Fig. 8. Distribution of the minimum safety factors for landslide at Shimotani
Basin due to Ise Bay Typhoon.

ECAELT, BRETHOBRERED Y 774 ATFRICIRES TEBTERLVD, ROLSIILTH
BN ESZA B EICT B,

TR CHEES R UL, SEM1LUTIREE A » v a OFEEM S BEL D, BERE
FEOBEHEN L LB AEIAWTH S D, £IT, HEAOLTD * v ¥ 2 IKFRTEDKRIERY
5%, SFOWRAHELTITE, SFHILUTREZA Y v208FMBLT, 205 OEEKICHE
MREF UMM | 28R 8% (T, LEL) »OolENKEALL, REBHNOEA Yy V2D SFOS
OB NE B (T, &EL) T, HEORBE & bICHBRAFEKPERMICHERLTITS b0
ERET B, 1272 L, SHEEARRS/NEERN il oKD SN HEEKOMFEL BT 260ET
%,

THbb,

% (SF),«D,-%I.O : (SF),»él.O ........................................................................ (22)
DD THEES NI T, &

B T Sy =R/ e (23)
ik



A - i N > OSEMEE TR O TRl 699

BBEINBEL T, 23K, (T,-T) 2R3 NZHERE 4t D8 L, FHEAOLA v v 22842 H
ﬂ@?astﬁmﬁoayau;GTZﬁL,Ebjya (SF); ItAB 4 v vaERMicowT, Fig.
9IARLATEL, MAWBTEI | BB AT S0 & LTHA T,  CIERAEEREED L
TiT o HRE A » Y2 BZh T OB >V TEEAMH TEET 3, B, (22, @23) Ak
W, (SF), ;i3 v 2D SFOET, (22) R

KhED, SF,S10DA v aDbiEEL N1y =n1 X Py
B, i i3 v DSF iKY AHIERR, n: Ny = ny X Py
Ay a2, SFi;G k) Ao Y20 SFOE ‘ the lst
Th 5, R rank

Fig. 4thitiREhT0B T\ E T, D & T
SILTROLBHERL TV S Ty #8242
BEOBRICB->THroHELTWBEIER, T,
DERABRBEREERICH > TVWAI &R E
BIERUBFERLEL-TVE DTN 3,

BRI A 5 v SEEAMHTEET 20 [T the 2nd
<, RITORCHERAET LS 5, T 2 T
KBWT, BHSTEORE 10 SOBMERE  Ny-1k
KA 0ED DX S BRITEIT - 7o BilE  Np-2
PSP DL BT 2154 I LR -
I BIBAREBAD, — AHEL BT & b

_ Pl
P12t Fig.10, 11122 OPIEFRT, T » Landslide T2
RO v v 2 OB TRARAE SR e
FERLTOS, ig. 9. Generation of the time sequence of the

landslides.

6. BHEIHOMENDFRLSE L THKEIC K B8

L BEEE TEET 208D}, TOBHREROGERCHLE, Bt OWESSEMICRRT 3
bOLBbNBA, I TREMICHERESD SRAMNEARICIA > TRl - 7 EERE 20° 282 T
WaEE, BELRMENKETA60ET 5, $1, BETAELNEIIC E THET 354, BEEK L
BEpREINALVSDEL, BHERAD SFHEARIET 3 F TS ESBEIM I EET 5,

Figs. 12, 13 ZEIRLRITr — R 2L THET R OBHRBER LD TH 5, BEEKD
Fig. 10, 11 OFWNETE60L0BDL TV B0, BilEA v v SEERHEHEEL TV 2 50,
BLU, BHESD SEE E TOEEOR 20° KGO L DEEVTVWENSTH 5,

Ay Y2 DRESOHEA v V2B 126mX 125 mELTVWADT, TRMBDSH - s
Ay Va2 RFEEREEEIL 0m0BEmE 0 EETE60L9 5, BBTWOFIRZRRZ T Tme T 5,

—H, PB4 v Va2 KHEREL TR EFOHIEOHEKICEL >TREBE N, FTEANEEXINE, 2T
BRREEDAEERET S LI, THRXERE S CKAKRESHZLTOL > BHERRICE » THRIT
T3,

oM | ouM _ i _ OG@th) T e

31 -+ F™ gh sin 8,,—gh cos 6, o s (24)
oh + O e e et e oo

ot ox 0 (25)



700 FABIKIRAER $325B-2 ¥ 1.4 (1989)

CASE 1

Stream Channel Mesh

. Landslide Mesh

E Basin Divide Mesh

@\ Landslide Existing in 1971

Fig. 10. Distribution of the landslide mesh in Case 1.
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CASE 5

Stream Channel Mesh

I Landslide Mesh

E Basin Divide Mesh

Q\ Landslide Existing in 1971

Fig.11. Distribution of the landslide mesh in Case 5.
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25 ' CASE 5

Stream Channel Mesh

. Landslide Mesh

E Basin Divide Mesh
Q\ Landslide Existing in 1971

—)- Passage of the Slide Block

31
23

Fig. 12. Traveling route of the slid earth block in Case 1.
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CASE 1

Stream Channel Mesh

BB Landslide Mesh
g Basin Divide Mesh

Q\ Landslide Existing in 1971
—)~ Passage of the Slide Block

Fig. 13. Traveling route of the slid earth block in Case 5.
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Fig. 14. Calculated sediment yields at the outlet of the basin.
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Table 2. Sediment yields in various cases

Sedh:nent Sediment . Sedi'ment' Number of
Case supplied to . Run off ratio| remained in .
the stream yleld the stream landslides
1 2,416 (nd) 287 (ni) 12 (%) 2,129 (nf) 34
2. 2,416 313 13 2,103 34
3 2,631 419 16 2,212 37
4 2,702 343 13 2,359 38
5 2,559 501 20 2,058 36
6 2,772 314 11 2,458 39
7 2,702 375 14 2,327 38
8 2,914 360 12 2,554 41
9 2,772 382 14 2,390 39
10 2,559 427 17 2,132 36
11 768
12 3,653 467 13 3,086 50
13 1,351 61 5 1,290 19
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