Fa3E H3W
202546 A

UL B A7 R
ACTA SEDIMENTOLOGICA SINICA

Vol.43 No.3
Jun.2025

X EHE:1000-0550(2025)03-0880-14

1435 40 43 0 7% B %ok T S ST
RO LR 5 5 B 5

\N\N
\

I LRV 2 )

1

Himle, FAH, 2R, AR, BE
P EATI: (A JERBLE SR B R 266580

 OE [BWIRIBY Z A E T AR H)Z b i S TR OB A B B R A p TR R A A A
WEITRS IR T R, SEUTINN AR RS B oG R 2 2%, D b I T s A e ) A — R ORI ST JE A LT O
TS 257 A A R R0 3 5 73 S P 300 8t A 1 L et X P 2 S5 58 A B i U 2 B T R 2 B s B S [k ]
A 3o KRB S B I 5 B DR 3R A b VAT T 7 e A v AT SRS AU A B SR , B T R [RDRLBE Ui R U b i
ZRAE T WS I =20, SR JH RS 2 3D SOLI R {SCRS RO e 4l e R, T S B AR B 00 4540 A5 ] PRI UARAE A [52R ]
()R PR AR 52 o T 25 i, 7 g 0 35 o (R AN L I o 10 R AR T, UORORLAR /I, T Ay i 25 2 ek
R AN RREBE 2 TR SPHR D RS A A e W 2 5 5 (2) Wit s i ) 2 7 I DR VD i A%~ B R /2 B 2 K i g, 2490800
iy AR NS AR AL Tl 25 I, {0 2 R ) S s A= ok el el B S A 5 (3) ] N0 e e - B T HE S
BB e IRVRRE R R A B A ET , el b 5 B ey T SE TR LU . (SR it e WAy 1 BLIRYRLE i i

eI 5 b AR A T AL T 25 AL AR ], Ay HT ] 3 A RE 5 i B e R il i
KGR AR R T IR ARSI I A s GURVRAAIE ; T F ] e R ¢

E—1EEEN  UEEGE, YT, 2000 4F A BEIRSR A GE)E DTS E-mail: 222010006@s.upce.edu.cn
WBEMEE UL, RIEEE, 62D, E-mail: tangmingming@upc.edu.cn

FESES P512.2 XEMERER A
DOL:  10.14027/j.i3sn.1000-0550.2024.078
CSTR:  32268.14/j.cjxb.62-1038.2024.078

0 515

i TR F AR S T2 a0 R — R RS T
B A LA i T AR i 452k oAy =, HAT el [
7 ERRE AR LT A T e AR R KA AN R ok R
Ho7e , A S0 AL A R A O HEAE S, I O
Uit et 55 VAT S 25 A 7R A MR I N R XA 5
JEM AR LR R AE P B Al L KA
A i s Al DUYE D B vty i i A0 A E 2R AR,
TE A AT S UURY PR A e R L
AT BT, AN T AR AL A R e o it T
SRAE DU PR 73 A3 A1) S5 73 AT LA
UK EE | FRE KA ORI B AR AR B0 i TRT 3L
R 5 FIATE SRS AR AT LR 7l PR R A i
IR JEE , X LA G A SR IR S Rl il g

WA 2 AE TR R AR S R b A TR
1], ity g Ty ARG A e i F A S I A A 2
BRI W i sz — o Ban, A v FE I ik
DR B 2H | B e 25 P Melut 482 36 Ruman i X
Jimidi 20" 2€ FH B2 F1 2 M Piceance 75l Rulison
M Williams Fork 215, i TR E A E , il
Pttt 2 AR B A, RSCRAAR . DAt , WF 5852
AT S AR A A OB PR 3R, X T 3L e b Jo 7 sk vof
EEL NN 73 AN U N 5 e A o i A DO & e
SRIEARZ IR S TF & TAE Y Y HAA s
=98

WF5E A TR w9 O v 4 o B i T
DURRAY S A A R TR . S 58 L%
AR U o BEORE A RO 2 —, BAE 1963 4,
Schumm™ 38 1+ SCHL 2 SRS B - e 17 RF i L

We#m B H# : 2024-03-05; & E] B #8: 2024-06-12; 5 Fl B #7:2024-09-05 ; P 4% H hig B 7 : 2024-09-05
EL£TE . HE A RPAIL4 T H (42072163 ) [ Foundation : National Natural Science Foundation of China, No. 42072163 ]



534

PS4 S5 - BERZE S5 R H 0 T R AR i R 881

KB TRIE S 5P VDFEAE DA R il il 18 il
Z R RN s e i), AR GO T SR HU AR,
T 20 43 rhoRs A L B3 5 Hu et al™ DL 36 [H]
Uinta 7 H 30 A IR OB R (61 1A 7 50 2% 4%, A3 4
BE 1 AL T X T I 25 i R 2 A S ) 5 4 ik
IS5 1 e ] AR A kL o b s il S A
B TURRHE B AH B G R , DA DT IR ) 25 = &
RIS AR . GIS B A RERE A [H) S T 1 b
FOEH e A R AL AT LAAL B R IR 2 A R
T4 XU R IR 5 19 25 6] 43 B o Aswathy et al.™' ]
GIS B AT B 2 s Fir H7 5 o5 Pannagon 1] it JE 45 1
TP AT A 25 T R S E R R iR
14 e S 46 T 38 1 Vi) i W e 7 5 B A RS
ArcGIS FRAF X BT X I A TR Hh LA 30
TRIEAT R AL, BT T S WU A RIS 55 90 3 8 3 2
[ A G & , g — 204 T 1 M i ier it )2 1 3R AR
HoR,

HE AN K Z 38 o A AR R DO A 7 4047
TE H SR PR ] it 1Y) & B AR AR R AR A SR T, [
BFEE G Rt S Z 2N 2 T, HILZ TEN
KRE S 06 R0, AT DA P AR AR IE RS i A
L 3D FH A S TR AL T AT LUK 8 Ak o 72
AT RAER, SR, Al 7E 52 55 % N il 45 R B et
S I 1 2 T I, — BT A AP S 1) i a5 R M
Mo H20MHLT G RZE X T AR E, I8
TESEES T AR R B R TP A e HLEE . 20 tHE
20 40 AFARATT , KAl S 86 3 BOR GBI HA 4
Friedkin A A ial i 1) 25 i 5 3 2047 30 9 1 A B 4
il AT R R BTAR T i ) 55 DU TR 1 it gt v i
JERR HTE B 222 I il AT A IR 4, T A5 3%
ARBTG5 520 40 60 4EAE , g R
LA R AEZ BT Friedkin (8 5256y v 42 56 i i
TR, S — 2D MRS S 25 T T3 A it W) R A5
20 tHE22 90 AR , X1 A6 PR AFI K R A HA 2 56, Xof
ANFVREAR S5 T M it i i & A B T TIRA G
B, B S MoK T i SRR e R B0, i it
SEFENA I MER TR DA s HE A 21 HH4D, Tal et
al POFFAAT FH BRI B S i A5 4L
T 2 2R A A A 0 V] I8 JE A U521 5 Van Dijk et al.™
SRR ;- 511wl Il o 7 ) S = <R Ea ) R
WEBTIIFER . [RIBAFSE N G AR B R KR S5
FH TR R A B, 38 2k S N -4 DA T S B 4K

MBI . Kyuka et al " T AN [5] a2 B A 9% X
TAJ I 25 (R S ), 235 SR 3 Y 565 v o B RO AE A T
LA BR il ] T 4™ 5 2 RE Aok B A PR v A
Bt TR ) ST AL ORI . 53l I IRIE AR HE
S S 2 P ) A v A ot R TR Y DG B , Schumm et
al. N T AR REZE PERA R, B M S 36 28 A
T HARI M . mRAS YRR R i TR Y
TE , RGPS A RHE BTE M A IE , Hak ok
FRIR I R/INEIE B iy i OGS, [l 2 3 1 HbJE
e Tt —E AR R 5200 o Dulal et al. ™78 S5
55 IR B4 i ACAS [ LU 481 1 s 08 o, ke IR
20% & 2t 1 = U A i) LA A AR 1Y e 2l R T
Yoshida et al.™7E/NR KA b A 90 2 il B2 TR, R
FHIBERD 5% T IR A HIVETT IR, A& B B A b 25
5 U S D R A I TR, S P
A R g O 2 R N o 2 b T R AL
TR LR R AR M A e B — L BT
BEALL S 46 X 2 20 3 i &G R s e T e 1k
WF5E , AEDRE B 5 AT 25 32 22 ] /YOG 2R R 22 02 s
AR

T WA [ PR 2R X6 T 1 T S A 52 e, A
SOMNHEIE VR i s b i AN T AT
9, i 2o A B = RO T TR R A T
SR, PR e AR AT A AL RN I A 1Y
PR, PEICREA b A A A s [R] 43 A T R 42 okt
DL TR iz i

1 SEgG Sy 5

1.1 LR EFSKRFEAE

ARSI AR ORI AR A S P E AR
S (HRTR ) 5 VB A XA RE /K AR S 36 0 2 58 il AR A
H AR A T IR R VTR IS T —E DI
B WIS e AR B AN R GE i i
il R4 A RepLas A EHGOC sk & DL R RS B 3D
PR % (Bl 1a).

S0 I FH 3% 5 /K A8 56 R 80 em, 1 10 em.,
v 4 R A T DA Y TR 0L S 58 v A 3
T, DRAF S0 ) I B [ A 5 R W IEE B Sl 1507100/
70 HHLANAY LTS -4 000 H LA A9 4BERE i £ (8:2)
PEFERI SR ANV v, JICHRRTE AT i o 4
JBY, AEAF LA S g/min (I T80 1] a] G b FE A5
Yy DURRBLLSE I8 T A BL o3 246, T 2%



882 ot M

S

5434

—Hli 100 H LA BV JERE L0 1.5 em, RERD 4
#1285 & A AL SR AN HEF 772, Bl 78 30 ik
B (Eb) o BJEARHEC S JE AR T 5K
RA I 5] KR A 8] A B 38 KA b 25 R
HRIE L, , [ SR B L5 R[]k 48 he ooy i) 18 58
BEA 4 em, TREEN 3 em, W GRTTIE YA B A 30°,
AR K 11.55 em, ELHEE R R 70 em , 38 i 7E
IKAE T 5 CE = A T A 2 AR 3 B, B i
B 1.875° ; FEHEEE KA vt JSOE 1O 2R 3D A
A8, 18] B 30 min i s —2H SEER K
12 WHR

BT Z R LA R S B S g1k
FEUTRH S B TS (36 1), 8 AL i 16 2
i & B GO DU GE RRAE IR S . it
PR VD E SL A (526G A B I C) AR R E 2 TR
1 000 mI/min , 3 1 % B AS [F0R7 B Be Eb 4 436 P D 1k
(70 HERY 100 BERYE (150 HERYD) , AAFHLL i i i
KB SRR TR [FUR h o B AT X T IR L B
{055 T T AR T A S ] 3 I R SE S 4 (SR 5 D JE AN
B) B A RLAN (100 H 2870 [F] il + 384 T4l

b

Py Ak

BEIT AR UIHE A2 I B (250 mL/min, 625 mL/min
1 000 mL/min) 28 fb 5544 F b AR iz 5 DTS 2
XF LU Rt i Rl T A R B R AR 25 1)
ATFFAIE 5 8 T TC U 2H (5255 B A F) LUK S S5 56 40 1
it S I Sy A, BEHUIE % i 1 000 mL/min, {1
TR AR 100 B 2070, ) R Ab A oA i 0
TC U8 X T R R R R AR R
1.3 LW N5iEFE

AR AR o T IR AR AR A, TR
KA IE R SEAGHLUEAT 24 h &R, 52
B HE AT A 18] B8 30 min #E4T — U FLIAEE AT Artec
3D AT, 3D FAHASAETTIE A7 7K 1 g A A
PIRWIZK T DR T R R R SR 8548 Z HT A
SRR . A Artee 3D HHFAUITASE 1)
FUBUIR SR A A, b S R SR 1 A
B8] A2 b3 XYZ A5 B (LAl ACHO6 & Sk 7 %k 0
LA MAE R T EI AR RCGB A5 8 o M k4w
BIG AR AL SIE RS m R DL RS (R A,
Sk R TRTE Bk A B DR 28 AR A b o o A S A
Bz

3D

10ch

Lk@_\
80 cm

® 80 cm
Ui 3h %
(b) 40 mm
70H/100H/150H 2% : 4000H BEEERY
HBebe s =8 : 2
5 mm
100 H 24 85 Vbl 15 15 mm

BT KRR G i L SRR Y S8 &
(a) KB R Germ B 5 (b Wil

Fig.1

Bottom shape parameter settings for flume tank simulation experiments

(a) schematic diagram of sink system; (b) dimensions of initial river channel profile
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(a) 258 A B 120 min; (b) F256 A B 240 min; () 255 A B 360 min; (d) 256 A L1480 min; (e) 255 A B4 600 min; () 5255 A B4 720 min; (g) 256 B AR
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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 sim-
ulated 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) experiment C was simulated for 120 min; (n) experiment C was simulated for 240 min; (o) experiment C was simulated for 360 min; (p) ex-

periment 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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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
P! p 2 P! g P! g P! P

changes; (e) experiment B : changes in river section a-a’; (f) experiment B : changes in river section b-b’; (g) experiment C : map of shoreline changes; (h) experiment C : changes

in river section a-a; (i) experiment C : changes in river section b-b’
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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 sim-

ulated 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) ex-

periment 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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Fig.5 Diagrams of river migration changes 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’; (c) 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; (¢) 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 (East China), 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 par-
ticular 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 mean-
dering 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 very long 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 parti-
cle size, water flow and clay mineral content were conducted, using high-precision 3D laser scanning to convert the
data into a series of elevation models, enabling quantitative examination of the profile, structure and bed sediment
changes.[ Results] (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 broad-
er curvature. Also, obvious differences in the structure of the bank collapse were observed for different particle sizes.
(2) When the sediment input rate and transport rate 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. [ Conclusions ] 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.

Key words: meander development process; flume simulation experiment; river morphology; sedimentary

characteristics ; river bank denudation



