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ABSTRACT: In order to analyze sediment transport characteristics of knickpoint migration, sediment transport length, and
sediment transport weight through the under-flow type vertical lift gate, the hydraulic model experiment and dimensional
analysis were performed. The correlations between Froude number and sediment transport characteristics were
schematized. The multiple regression formulae for sediment transport characteristics with non-dimensional parameters were
suggested. The determination coefficients of multiple regression equations appeared high as 0.618 for knickpoint migration,
0.632 for sediment transport length, and 0.866 for sediment transport weight. In order to evaluate the applicability of the
developed hydraulic characteristic equations, 95% prediction interval analysis was conducted on the measured and the
calculated by multiple regression equations, and it was determined that NSE (Nash-Sutcliffe Efficiency), RMSE (root mean
square), and MAPE (mean absolute percentage error) are appropriate, for the accuracy analysis related to the prediction on
sediment transport characteristics of kickpoint migration, sediment transport length and weight.
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Vertical lift gate
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Fig. 1. Photo of sluice gate installed in the channel.
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Fig. 8. Analyses of 95% prediction interval for the calculated of sediment transport characteristics.
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Table 2. Multiple regression analysis results
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Equation no.|  R? Adusted | Std. Error of | Durbin- NSE RMSE MAPE
L, 0.618 0.586 0.11296 1.490 0.735 0.013 9.776
L, 0.632 0.617 0.16538 2.225 0.854 0.505 16.161
Q, 0.866 0.855 0.17188 1.411 0.938 0.174 14.609
Table 3. Results in the analysis of variance
Equation no. Model Sum of square df Mean square F Slg.
Regression 0.495 2 0.247 19.386 0.000
L, Residual 0.306 24 0.013
Total 0.801 26
Regression 1.175 1 1.175 42.955 0.000
L, Residual 0.684 25 0.027
Total 1.859 26
Regression 4.410 2 2.205 74.639 0.000
Q, Residual 0.679 23 0.030
Total 5.090 25
£ 217 /o] gickar shgict (Eq. 13). Durbin-Watson 3o SR YU s Hof AA o g grlst
U T4 AP 1,490, EJA = o] 57| 2.225, & 7] 18l AA| S-S g Aol HE 1 &
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Efficiency (NSE)7} 9]0, NSE+= #&%] ¢} 3l 9]
TAE ol8sto] mHllo] 84S Frlsh= 7oz
HO| A7t 5 10 77 3 UEh o, Eq.
140f 2JajA] AAHECE (Nash and Sutcliffe, 1970).
NSEZRS F5-2A178] 0.735, E| A & o]57 2 0.854,
E|AE o]5%0.938 = 1.9 glo] A dehs gheldt 4

e,

_ (ef,_ef,—l)
q= =2 (Eq. 13)
n 2
t_let
n _p2
NSE=1— =107 (Eq. 14)
"_(0-0p N

o714 O #5 2L P= 5 4L,
2k e A|7Htol| A1 9] @.zjolth,

|2 E o] %55 0.174 kgo]H] MAPEL: 5444
9.776%, E|HE o572 16.161%, HHE o|5eF
14.609% % 7+7+ L}ERIT) (Table 2).

o) m
. i
totr

H1
e
o
% i
o P
2
o 2
,‘ﬂnﬁ
& o
&
ag
:

2
+
E0
rir
H
i)
ut)
.
5
1o
£
o
A
o
_O‘L
|

of freedom)+
o|g3 =4 9] HE/dE ALtsk=T
tjolE7} A58l F H O] Fo &, o]
5 o) B pof| whet AR L FEke =

G oSl =Fo] EH=A] ksl ghe
5|71219] FZRS 19.3860] 4] 74.6395 712+
o|o]| tf-&-3}= 828 (significance probability)©]
W 0.0000.8 9-0]2:2 0,05 KT} 2o 0 2 Eaus
=5 HojE sh oo M= TEHE At

o) 9431 7] ofahe Lhehck

>

o

lNI ﬂle
_>~L¢

rE
4 20 Ay
i

i
tri

(S A

i
T
paw



JH. Lee and H.S. Choi / Ecol. Resil. Infrastruct. (2018) 5(4): 276-284

283

Table 4. VIF values for determining the multi-collinearity of the independent variable

. Unstandardized coefficients . Collinearity statistics
Equation no. Model Sig.
B Std. Error Tolerance VIF
Constant 0.240 0.132 0.083
L, (= v.)/ys -0.360 0.061 0.000 0.996 1.004
hylys 0.243 0.104 0.027 0.866 1.004
I Constant 1.868 0.194 0.000
i d/y, -0.992 0.151 0.000 1.000 1.000
Constant 0.825 0.207 0.001
Q, Gy —y )y, -0.922 0.083 0.000 0.994 1.006
ho/ys 1.278 0.161 0.000 0.994 1.006
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