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ABSTRACT

Sediment yield of a watershed comes from slope erosion and landslides through the bluelines to the
outlet. This study estimated sediment yield in upstream watershed of Nan-Ao-Bei Creek and a
tributary of Lainyang River. Using GIS  (Geographic Information Systems ) technology and SPOT
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images to predict sediment transport mechanisms. In this study, the USLE (Universal Soil Loss

Equation ) was used to estimate soil loss from slope lands. The method suggested by Khazai and Sitar

was employed to predict the landslide quantity. Combing SDR  (Sediment Delivery Ratio ), channel

attenuation rate and rainfall intensity, the watershed sediment yields can be estimated in a storm event.

In the meantime, the hydrograph derived from rainfall-runoff model can be used to verify the peak

discharge B correction coefficient and the regression on sediment prediction equation. The results

indicated that the sediment yield equation for the upstream watershed of Nan-Ao-Bei Creek is y =
84853B+ 3398.7 and y = 10303+ 387.62 for the tributary of Lainyang River.

(Key words: Geographic Information System, sediment yields, rainfall-runoff model )
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Figure 1. Site of the study area.
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Table 1. Statistics of elevation classified for the study watersheds.

|
o pre- 100-300 | 300-500 | 500-700 | 700-1000 |1000-1300|1300-1600{1600-2000| >2000
B <l
N A (km®) — - - 5.15 11.00 9.87 9.69 1.46
Kkl Frorb (%) - - - 13.86 29.59 26.55 26.07 3.93
I A (km®) 0.32 2.43 3.17 4.41 0.59 0.10 - -
R
AR Froak (%) 2.90 22.05 28.77 40.02 5.35 0.91 - -
LR AR
* 2. ’F"JI‘J Clh PR 5 AR 2
Table 2. Statistics of slope classified for the study watersheds.
W (%)
P <5 5-15 15-30 30-40 40-55 55-100 >100
e L i (km®) 0.56 2.19 4.14 3.59 6.72 18.15 1.82
LRI
. F1o1E (%) 1.53 5.90 11.14 9.65 18.07 48.81 4.90
- A (km®) 0.02 0.18 0.85 1.07 2.68 5.97 0.26
Rk
ATt F1oiE (%) 0.22 1.68 7.68 9.69 24.19 54.12 2.42
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Table 4. Statistics of
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Fikfet e
B
PR | A (km?) 27.52 9.65
W FoiE (%) 74.04 25.96
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Figure 15. The time varying runoff coefficient C.
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Table 10. Sediment yield and erosion depth of the studied watersheds.
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PR ke 117,950.5

0.32

176,140 0.47

8,743.21

A

0.08

18,750.21 0.17

% 11, 2

IS RIARA B S A A
Table 11. The average sediment yield and erosion depth of the studied watersheds.

TSR AE (m'yr ) TSI (em/yr)
PR 5k 14,7045.25+29,094.75 0.40+0.08
}ﬁ?fﬁfi; 13,746.71+5,003.5 0.13+0.05
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Table 12. sediment ields from slopeland of single event.

(mm) (m ) (mm) (m )

B (2001/7/30) 248 7,111.09 278.5 664.79

B (2001/7/4) 306 9,373.41 388 876.29

2001/6/7 165.5 4,389.56 159.5 41036

2001/5/28 400.5 10,926.64 408.5 1,021.49

Pk (2001/5/11) 351 9,312.63 338.5 763.28

45 (2000/1029) 787.5 21,252.24 786 1,986.80

[ Pt £§ 5443.55mm

(=) B Er 2 El VAT 502,560 m’ o FEF IR o
SR (R 13) R FPI AR B RS D A B R

PR 14 B T A PSS 2

285 f,&é (2001/03/14 & 2004/02/21 ) # v EJ[EJ
5 Bl 9y J (0 0

CRTIE R L #g‘rﬁ@

PRIE Fﬁaﬂ £% 2,317, 090 m’ F‘TH}E
% 13. B <[, tﬁiﬁf&g}’rﬁ%%&aﬁ%‘
Table 13. The statistics summaries of the landslides.
E A B (ha) | BRI PRl (ha) | BRREN (') | T ISHIRE (m)
RS ik 126.24 149.97 2,317,090 1.55
g 26.88 32.40 502,560 1.55
£l

* 14, FUBEP BT

Table 14. sediment yields from landslide of single event.

HSES TR ()

i — —

PRI Ao
#75 (2001/7/30) 5,663.25 858.80
) (2001/7/4) 7,464.95 1,132.01
2001/6/7 3,495.83 530.12
2001/5/28 8,701.94 1,319.59
E‘Iﬁ%ﬁ% (2001/5/11) 7,416.54 986.03
i (2000/10/29) 16,925.21 2,566.60
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Table 15. Estimations of sediment yields at watersheds.

P I B AL B
, W | | R TEI E | fe |RR
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Figure 16. Simulation of runoff hydrograph for
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Figure 17. Simulation of runoff hydrograph for

the Typhoon XANGSANE. the Typhoon CIMARON.
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Figure 18. Simulation of runoff hydrograph for
the Storm. 2001/5/28
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Figure 19. Simulation of runoff hydrograph for
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Figure 20. Simulation of runoff hydrograph for
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Figure 21. Simulation of runoff hydrograph for

the Typhoon UTOR. the Typhoon TORAIJL.
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Figure 23. Simulation of runoff hydrograph for

the Typhoon XANGSANE. the Typhoon CIMARON.
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Figure 24. Simulation of runoff hydrograph for
the Storm. 2001/5/28
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Figure 25. Simulation of runoff hydrograph for
the Storm. 2001/6/7
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Figure 26. Simulation of runoff hydrograph for

the Typhoon TORAIJI.
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Figure 27. Relationship between sediment yields
and Pvalue in Nan-Ao-Bei Creek watershed.
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Figure 28. Relationship between sediment yields

and Bvalue in fan - she - keng Creek watershed.
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