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Characterizing Scouring and Deposition of a Creek -A
Case Study of the Gan River in WuFeng Township

Fan-Chieh Yu'", Wei-Ming Wong®, Jen -Ming Wu®

Professor and Graduate Students respectively, Department of Soil and Water Conservation,

National Chung Hsing University, Taichung, Taiwan 402,R.0.C.

ABSTRACT

Characterizing a creek’s scouring and deposition is a crucial first step prior to initiating an
engineering project to ensure an effective creek management. However, characterizing a typical creek
in such way in Taiwan comes with great challenges due to its unique geophysical make-ups, torrential
rainfalls during the annual rain season and possibly some questionable cultivations or developments
along or upstream of the creek. Effective creek management needs to rely on analyses using not only
the data collected from the creek and its environment but also the data collected from modeling and
simulation in a lab. This study is to examine the scour and back-fill characteristics of simulated
torrential streams in a lab. As part of the lab simulation, steady and unsteady flows were used to
simulate the conditions of the sediment delivery in the creek. The lab simulation results showed that
the greater back fill and the scouring was a result of greater flow and when the amount of scouring is
more than that of back-fill. The lab simulation also revealed that the amount of back-fill of unsteady
flows was less than the estimated amount based on steady flows.

(Keywords : torrent control » variations of flood/dry season - torrential stream > back-fill)
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Figure 1. The range of Caohu catchment and the location of the stake.
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Table 1. Rainfall data of field investigations in 2004.

Fr | G |FElenm)|  EUE | R |FyEom)| I | ERIGH) |FE (mm)
T7EI2F] 3 0.5 7 20.5 16 0.5
6 0.5 8 137 17 14
8 5.5 9 15/ 7 5] 6 [! 5 2.5
9 11.5 12 4.5 6 0.5
10 9 13 0.5(7 ] 23 [! 20 7
11 36.5 14 4.5|7 k] 27 |1 15 6
12 7.5 15 4 16 23
13 7.5 16 3 17 10
14 19.5 17 0.5 18 3.5
15 18.5 21 0.5 19 1.5
16 14 22 1 20 2.5
17 155/ 754! 3 4 21 1
18 9.5 5 3 22 0.5
19 1.5 6 0.5|7 ] 28 [ 13 0.5
20 0.5 7 0.5 14 6
21 0.5 14 6.5 20 28.5
22 12.5 15 24 21 5
23 24.5 16 26.5 22 3.5
24 3.5 17 1 23 0.5
7EI3 ] 1 27 22 0.5| 8 /| 5 |! 18 0.5
2 265 7 E[ 5! 4 45.5 19 0.5
3 31.5 7 8.5|8 F] 14 [ 16 7
4 0.5 11 0.5 17 52
5 1 13 68 5] 19 ! 20 27.5
6 1.5 14 2 21 32

278




WEBEd > P~ P BRI R AT R R S ]

2.0 FIpO AT A e R

S 2 TR LY BLRLTE fa, b REGH
F AR T w*“%?fé
B o £ FJZJL[[““[?‘:JI 4 i )< &l %J\Pyﬂ’*g@%;@

[/|' JEII1 I~ 7y

fa s

RTHIE T R B
ff’r.

GEE LT

= i

o 2. SR R B

(D& Ak 17
FIIH | GPS(fhd 1P T‘;ﬁ)@ff‘ﬂﬂlDTM@mﬁ
EORIE )R e R AT
('Jfa%ﬁajifﬁ YRR S ﬁht[ﬁ Fﬁ;jm) V& B
Hi o EH ER g 2:

BRti

Table 2. The area of the catchment at each observation point.

T

I W

A

£ T 7 (k)

2.3728

6.3344

QT

e RN 91 4 FFFFR ] Horner *

L T Rk 1 S

““"{\JJT’T Fl Horner * =V

B2 []"’”TEE}‘EJ%LJFF’T 77 Horner * V' &Y
FB o~ ?gﬂ%fﬁﬁé& /F i lif’!,é?ié'l F“[ifﬁJ/ Pl

Horner =455

T’T(%‘ 3) L4 F%” FLI’?[FT_["’J‘
H( ) IR A -

% 3. IIJF’J‘Horner Baba an * 4. B ﬁfﬁHomer PRSI oy
Table 3. Horner analysis at Taichung station. Table 4. Horner analysis at Caotun station
. N L . S
I I A i
FIRHE) s B T FIAHE) s
2 I =1063.3/(tc +17) " 2 I =2528.9/(tc + 36) 5253
5 [ = 1165.1/(tc + 20) *% 5 I =3652.4/(t. +49) *$10
10 [ =1226.3/(t +23) 10 I =3785.6/(tc +57) 7"
25 I =1298.3/(tc +28) **7% 25 I =3512.1/(t + 67) ©72
50 I =1422.4/(tc + 35) >0 50 I =3434.7/(tc + 80) "%
B &t Eﬂj‘ fH]
**4ﬁﬁﬁw%ﬁm;ﬂ°ﬁV%é’ﬁ peo
s AN,

FFRTHAR NI S:

279




2 BEEE 37(3) ¢ 273-286 (2005)

Journal of Soil and Water Conservation, 37(3) : 273-286 (2005)

o5 Y

Table 5. Time of concentratlon at each observation point.
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Table 6. The rainfall intensity in each recurrence interval.
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Table 7. Relationship between rainfall intensity and scouring.

B T BRI | RSO | PR R | SRR b
7.1~7.7 137 mm/hr 17 hrs T -30 cm
7.21~8.5 28.5 mm/hr 8 hrs Vi 32 cm

8.14~8.22 52 mm/hr 4 hrs Vi 50 cm
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Figure23. The resulate of scouring and back-fill at steady flow conditions.

6 ¢
5t s A
5 4 r A . 4
\;tl 3r (Y
'y e
5,
1
0 ‘ ‘
0 1 2 3 4 5 6
E 5## £ (g/s-cm)
[if24. EEN R s R ﬁ(%:ﬁ

Figure 24. The resulate of scouring and back-fill

at steady flow conditions.
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Figure 25. Relation graph of the ratio of unit steady

flow to scouring and back-fill.
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Figure 26. Relationship graph of unit steady flow
and unit back-fill.
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Figure28. Ratio of estimation value to reality value

of unit scouring at unsteady flow conditions.
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Figure 27. Relationship graph of unit steady flow

and unit scouring.
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