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Table 1 Experiment conditions for each run

DY e A B C D E F
KIGNEE 70 HERD: mg 100 H4kvb: mik 150 HEED: mg 100 HEb: mlg 100 Habb: ik 100 H &7
wE +=8:2 +=8:2 +=8:2 +=8:2 +=8:2 (100%)

e 1 000 mL/min 1 000 mL/min 1 000mL/min 250 mL/min 625 mL/min 1 000mL/min

S JE 3 720 min 720 min 720 min 720 min 720 min 720 min
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(a) S48 A B4l 120 min; (b) SE4E A Fifl) 240 min; (c) 5238 A #4360 min; (d) S48 A #Efll 480 min; (e) 5258 A 4
600 min; (f) 520 A #5300 720 min; (g) 5246 B Bl 120 min; (h) SE3% B 4540k 240 min; (i) S256 B 54 360 min; (j) 5E46 B
41, 480 min; (k) SE56 B AL 600 min; (1) 554 B A4 720 min; (m) 5546 C 4540 120 min; (n) L3 C 41l 240 min; (o)

SEI6 C AL 360 ming (p) SEIE C L 480 min; (q) SE5% C A48 600 min; (r) 5L C 4L 720 min
Fig.2 Incremental changes in sedimentary thickness in experiment A, B and C

(a) experiment A was simulated for 120 min; (b) experiment A was simulated for 240 min; (c) experiment A was simulated for 360 min;
(d) experiment A was simulated for 480 min; (e) experiment A was simulated for 600 min; (f) experiment A was simulated for 720 min; (g)

experiment B was simulated for 120 min; (h) experiment B was simulated for 240 min; (i) experiment B was simulated for 360 min; (j)

experiment B was simulated for 480 min; (k) experiment B was simulated for 600 min; (1) experiment B was simulated for 720 min; (m)
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experiment C was simulated for 120 min; (n) experiment C was simulated for 240 min; (o) experiment C was simulated for 360 min; (p)

experiment C was simulated for 480 min; (q) experiment C was simulated for 600 min; (r) experiment C was simulated for 720 min
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(h) 58 CIMIEHIT a-a’ AR (D S5 C BRI bb AR A

Fig.3 Diagrams of river migration changes in experiment A , B and C for the same coordinate system
(a) experiment A : map of shoreline changes; (b) experiment A : changes in river section a—a’; (¢) experiment A : changes in river section
b-b'; (d) experiment B : map of shoreline,changes; (e) experiment B : changes in river section a-a’; (f) experiment B : changes in river
section b-b'; (g) experiment C : map of shereline changes; (h) experiment C : changes in river section a-a’; (i) experiment C : changes in

river section b-b’
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K4 56D, E. FUTREERHELHE

(a) 3248 D A4 120 min; (b) SE4% D A4l 240 min; (c) 5E48 D %4 360 min; (d) S48 D A4l 480 min; (e) 5258 D 4
600 min; () SE& D Bl 720 min; (g) SE46: E 4Dl 120 min; Ch) SZ4& E #40h 240 min; (i) 5256 B #40k 360 min; (j) 5256 E

541, 480 min; (k) SE56 E HE4 600 min; (1) 555 E &40 720 min; (m) SE56 F A4 120 min; (n) 5546 F 440 240 min; (o)

SEIG F A4 360 ming (p) SEES F A4 480 min; (q) SR56% F 44 600 min; (r) SEIG F A4 720 min
Fig4 Incremental changes in sedimentary thickness in experiment D, E and F

(a) experiment D was simulated for 120 min; (b) experiment D was simulated for 240 min; (c¢) experiment D was simulated for 360 min;
(d) experiment D was simulated for 480 min; (e) experiment D was simulated for 600 min; (f) experiment D was simulated for 720 min;

(g) experiment E was simulated for 120 min; (h) experiment E was simulated for 240 min; (i) experiment E was simulated for 360 min; (j)



experiment E was simulated for 480 min; (k) experiment E was simulated for 600 min; (1) experiment E was simulated for 720 min; (m)
experiment F was simulated for 120 min; (n) experiment F was simulated for 240 min; (o) experiment F was simulated for 360 min; (p)

experiment F was simulated for 480 min; (q) experiment F was simulated for 600 min; (r) experiment F was simulated for 720 min
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SEIG F RS I a-a” BHOREE; (D S5 FGE ST bb” AR oRE K
Fig.5 Diagrams of river migratienrchanges in experiment A , B and C for the same coordinate system
(a) experiment D: map of shoreline‘changes; (b) experiment D: changes in river section a—a’; (¢) experiment D: changes in river section
b-b’; (d) experiment E: map of shoreline changes; (e) experiment E: changes in river section a-a’; (f) experiment E: changes in river
section b-b’; (g) experiment F: map of shoreline changes; (h) experiment F: changes in river section a-a’; (i) experiment F: changes in

river section b-b’
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Fig.6 Experiment B formation of riverbed depression and collapse of riverbank sand

(a) schematic diagram of formation of river bed depression; (b) collapse of bank sand body in block
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Fig.7 Line plots of river curvature in experiments

(a) grain size groups; (b) flow group and clay content group; (c) channel width variation; (d) variation of channel width: depth ratio
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An Experiment-based Study of the Effects of Source
Composition and Discharge on Morphology Change in a

Meandering River by Flume Sedimentary Simulation

HONG RuiFeng , TANG MingMing , PENG ChenYang , XIONG SiChen , XIE Rong
School of Earth Science and Technology, China University of Petroleum, Qingdao 266580, China

Abstract: [Objective] River sediments are widely developed in natural strata, and meandering river sediments are
an important part. The frequent channel migration that occurs during the development of meandering rivers results
in a large number of lateral sedimentary deposits, complicating the superposition relationship of sand bodies at any
particular deposit site. The analysis of factors influencing meandering river morphology is a highly significant
aspect of the study of paleoclimate evolution and continental weathering intensity, and therefore important in the
exploration and development of oil and gas reservoirs. In previous research, the initial conditions necessary for
generating a meandering river have been proposed following observation of modern river sediments and
assessment of the effects of clay mineral content, vegetation cover and initial saturation of the river bed. However,
because in nature the development of river sediments takes place over veryilerig periods of time, the dynamic
sedimentation process cannot be definitely determined by field investigation or by the examination of outcrop
sections. The history of a meandering river is susceptible to the influence of a range of environmental factors, and
supporting quantitative data is usually lacking. [Methods] In this experimental study, the effects of single factor
conditions on channel migration and dam body formation were investigated by flume sedimentation simulation.
Three sets of experiments incorporating different pasticle’size, water flow and clay mineral content were conducted,
using high-precision 3D laser scanning to convert'th¢ data into a series of elevation models, enabling quantitative
examination of the profile, structure and bed sediment‘¢hanges. [Results] The experimental results show that: (1)
The particle size of the source sand directly affected the curvature of the river meanders. For constant clay content
and constant discharge, smaller particle size resulted in the meanders of the river having broader curvature. Also,
obvious differences in the structiretof the bank collapse were observed for different particle sizes. (2) When the
sediment input rate and tramsportsrate~were in dynamic equilibrium, the discharge rate affected the sediment
transport balance and the force of\flow impact on the riverbank caused the riverbank to continuously erode and
expand outwards, and the channel developed a meandering river form. (3) The addition of clay minerals to the
river bank materials improved the resistance of the river bank by lowering its permeability. When the source sand
grain size and flow rate remained unchanged, greater clay mineral content lowered the width-to-depth ratio of the
river channel. [Conclusion] This study clarifies the influence of sand grain size, water discharge and clay mineral
content on the morphological properties of a meandering river, and provides quantitative basic data for the study of

meander evolution.

Keywords: meander development process; flume simulation experiment; river morphology; sedimentary

characteristics; river bank denudation
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