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Tab.1 Different prediction formulas
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SCHRL3] (d,/d) =1+2B/R,
SCHk[4] (d . /d) = 2.07—0.19In(R./B —2)
SCik5] (d,,/d) = 3.37—0.66In(R./B)
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Tab.2 Genetic parameter setting
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Fig. 1 GEP model expression tree
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Tab.3 Analysis of IF-GEP model training results
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Tab. 5 Statistics of river measured data
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Tab.4 Comparative analysis of IF-GEP model with

existing formulas and other models
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Fig.3 Comparison of formulas for maximum river scour depth

4 it

a. I FHIRST AR PR b 38 D5 4 5 A0 o 75 3
B4 28 3k i g A 3 S AR GEP AR rp i 45
Gl S T — T IF B9 GEP WS f kK
P R B ) T A R IR R i R T 5 GS-SVR,
RF 58] e A5 2 30 s AT X e, 255 R0,



.22 . KoHOH

=3
B

B2 2023 4F

GS-SVR.RF il IF-GEP #5 % (1) 3¢ 81 8] 8 4 F 8L
AKX IF-GEP AR B R AL T RF #AL,
W& PE T GS-SVR A7, i B HL 28 27 2 1 07 1k 7 ik
P AT Z i AR e 1k R R A R A AR B
IF-GEP #2849 F5i I R A7 [l GS-SVR Fil RFE #5251
FE X ST 30 Hh B L TN AGCR AT R
b. 1 IF-GEP #1215 F F Y1l 25 48 F i 3k 42
PLANIY 22 25 A Rl 3 3 L IF-GEP 6 8 % T3] 75 £%
R o R R 1) U L S A 22 30N, HAR B
BT GS-SVR FEA A= LT RF #4,
UtH IF-GEP BB /e s Se ) 3 vh i R B0 T R 4F
8 T AR, BT BT (L, T TV R e
R B e T B U e B B T HR B — 1 5%,
S E WK
C10 ok B AR, 97 3 2% 00 25 3 o ) ¥ B8 3 5 1 4 1),
BB R CTRRD . 2001, 23(4) :84-86,106.

(2] FoR=:, VEFEHE. DR EKR S bl m ],
BRI CARRERD . 1978(1):117-129.

[3] CHATLEY H. Curvature effects in open channels
[J]. Engineering, London, England, 1931, 131.

[4] THORNE C R, ABT S R. Velocity and scour pre-
diction in river bends[R]. Army Engineer Water-
ways Experiment Station Vicksburg MS Hydraulics
Lab, 1993.

[5] US Army Corps of Engineers. Hydraulic design of
flood control channels[ M]. Washington. DC: Gov-
ernment Printing Office, 1994,

[6] FEITL, KAIM T, ZHOU Z H. Isolation forest
[C]// 1IEEE International Conference on Data Min-
ing IEEE., 2008.

[7] BB AR 5, 58, 3k T80 =i 5 057 %
AR BRI B A B SR R gy kL) .
B A A K Rl K L, 2021(9) £ 174-178.

(8] ZEie, BUIH L. SR FE A 3Rk X g AR B T /K S Mg
L], K e AR AL ,2020,38(4) :150-153,180.

Maximum Erosion Depth Prediction of River Bend Based on IF-GEP

CHEN Jun-feng, XIAO Li-rong, ZHOU Xiao-quan, HUANG Yu-hang
(State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to address the limitations in forecasting the maximum scour depth of conventional river bends, this
study amalgamated the methodologies of isolated forest (IF) and gene expression programming (GEP). An IF-GEP mod-
el for predicting the maximum scour depth of river bends was established. The validation results demonstrate that the IF-
GEP prediction model surpasses existing formulations in terms of its accuracy on the test set. Moreover, it exhibits en-
hanced predictive performance compared to the traditional GS-SVR and RF models. Application of the prediction model to
various rivers yielded remarkably close results to the actual measured values, affirming its strong predictive capability and
robust generalization performance.

Key words: maximum scour depth of river bend; isolated forest; gene expression programming; GS-SVR; RF
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Numerical Simulation of Effect of Channel Morphology Reconfiguration

on Migration and Diffusion of Pollutants in Urban Stream
DENG Lin-yue', TANG Jie"*, CHEN Yao™'"", LIU Fei'"'"", HOU Yizhi", GAN Chunrjuan’, TAN Yu—qingl“
(1a. School of River and Ocean Engineering; 1b. Engineering Laboratory of Environmental Hydraulic Engineering of
Chongqing Municipal Development and Reform Commission, Chongqing Jiaotong University, Chongqing 400074,
China; 2. Chongqing Municipal Research Institute of Design Ltd. Co. , Chongqing 400012, China)

Abstract: A typical urban channelized (Urban) channel in Liangtan River, Chongqing, was reshaped into six types of
channel by a numerical simulation tool named RiverBuilder. And then a two-dimensional hydrodynamic convection-diffu-
sion model was constructed to study the effect of channel morphology reconfiguration on migration and diffusion index,
such as water turn-over time (T o), pollutant concentration curve (C.) , pollutant reaching maximum time (M) and
pollutant arriving time (A y;). The results show that the channel morphology reconfigured by changing the width (W ;) ,
depth (D), and meandering (M) of the Urban channel can inhibit the migration and diffusion of pollutants to a certain
extent, but the influencing effect is not as good as that of the composite channel based on the variable D,;. Meanwhile,
the near-natural (Natural) channel has the strongest anti-pollute capacity and inhibiting ability of pollutants diffusion, in-
dicating it is more suitable for the self-purification process of pollutants. It is confirmed that the channel morphology
based on disordered and complex changes in W,;, D,;, and M, is closer to the Natural channel, which can provide good
eco-hydraulic conditions for the improvement of river water quality.

Key words: channel morphology; hydrodynamic model; pollutants; migration and diffusion; geometric variables;

eco-hydraulics





