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Abstract

In order to study the river channel evolution characteristics of the Yidu Bend before and after the im-
pounded water in the Three Gorges Reservoir, the landform data measured from 1970 to 2021 were used to
analyze the change characteristics of water front, deep groove, thalweg, cross section, erosion and siltation
of the Yidu bend, and the mechanism of river channel evolution was further analyzed combined with the
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flow movement characteristics of the bend, which is different from the rule of “erosion of concave banks and
siltation of convex banks” in general bend. The analysis results show that the main scouring sites of the Yidu
bend are Majia Stream side beach on the upstream of the bend and Zengjia Stream side beach on the down-
stream of the bend. The scouring period of Majia Stream side beach is concentrated in flood season before
the impoundment of the Three Gorges Reservoir, and Zengjia Stream side beach continues to be scoured
before and after the impoundment of the Three Gorges Reservoir, both in flood season and dry season.
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Figure 1. The Yidu bend river map
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Figure 2. Analysis period division diagram
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Figure 3. Variation diagram of runoft and sediment load in each period
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Figure 4. Annual distribution of runoft and sediment transport evolution map before and after the Three Gorges Reservoir impoundment
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Figure 5. The Yidu bend water front evolution map
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Figure 6. The Yidu bend deep groove evolution map
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Figure 7. The Yidu bend thalweg evolution map
7. BT ERBELE
617 VIS AL

DOI: 10.12677/jwrr.2022.116066


https://doi.org/10.12677/jwrr.2022.116066

= 7K P 7K T S B S A T T AR R M

4.4. HEETEENL

SR K P KR SR AL SRR I R R, 2002 4E 9 ) D SR MERRITE 25, 1970 4E 7 F~2002 4
9 H, CS3 WA R KR 2] 420 m, HRMHIRZ 8 m, 2002 4F 9 H LUE MW HEAREF 2 E; CSS Wi
JEAM T A SRR IEARE, B ININE K LA M E RS RE i), RFRIER B A 15 ms = WeE /KT CS10~CS12
B R R EARMEM ], o, CS10 Wi 35 m 4k RAAEIRIA 550 m, #RIVRFEEIA 15 m, CS12 Wrikl /2 j+
AN ), BRRIR R Rk 30 m, ARSI AN B R AR, LI 8.

60 60
CS3 ) CS5
~ 50 = 50 b
ol )
by i
% &
30 r 30
wy wv)
oo 0
S 2
g0 £20 ---- 19704F7TH —— 19804E10H
] \ ----19704E7H —— 19804E10H o ——200249H ———20064:10H
i g | ——20024E9H ——20064£10H o | —— 2008410 —— 20214E10H
——2008410H ——20214£10H
0 L L L L L L 0 L L L L L L L L
200 0 200 400 600 800 1000 1200 1400 200 0 200 400 600 800 1000 1200 1400 1600 1800
2 A I/ (m) 2 A/ (m)
60 60
CS10 CS12
51 ----19704F7TH  ——19804F10A 50 | ----197047TH  —— 1980410
& —2002§F9H —2006fEIOH 2 \ ——2002F9H ——20064F10H
aNr —— 20084107  —— 2021410/ i b —— 200845104 —— 20214104
o R B 40
e 45 -
iz i
I &
40 | 30
v )
0 0
S35t =
£ £ 20
& 30 b &
i iy
55 | 10
2 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
200 0 200 400 600 800 1000 1200 1400 1600 1800 200 0 200 400 600 800 1000 1200 1400 1600
AT 25 2/(m) L AU/ (m)

Figure 8. The Yidu bend cross section evolution map

8. BT EETHELE

4.5. MREE{L

NAET o E A E AR AR, A ETEN A EE S N EBL hBRATFE, X RAKICH CS1~CSS.
CS5~CS9. CS9~CS12 Bt, 43 Al vh 528 8 70 4] R AN -y A (1) it &, TR L 2,

B 25 TE A [R] B S P R B AN 5], ARSI 32 B R Dy b B A BRI R B A R A B
MSZAZAT BA 32 B R A7 Dy b B 5 A R AT v B R R R S BRI A O b B R R R AR B R
T WA E ARG B KA 32 BRI T B R AR o v B S T B A B N U ST B AT
HRD R A L, ORI B R B o PR IE 85%, RIS AR BHAR A AT, RGP B K T B R AR
FrfaE .

5l M O AN, B AR 3 R O T BRI E N B, S PR
Lhik 82%, ZIEALFI Ny “Mnph” , PRI EEAL TR PG . A ERE,

DOI: 10.12677/jwrr.2022.116066 618 KBTI


https://doi.org/10.12677/jwrr.2022.116066

= 7K P B 7K T S B S A T T AR R M

Table 2. Calculation results table of erosion and siltation in the Yidu bend (Unit: ten thousand m®)

2. HMTERIITERRREM: A m’)

EKH R[] THVAERAL CS1~CS5 (5.1 km) CS5~CS9 (3.0 km) CS9~CS12 (3.6 km) CS1~CS12 (11.7 km)
AR Ay —656.6 —85.5 —681.0 -1423.1
SR 1970.07~1980.10
B -227.9 -93.0 —603.7 -924.6
o o Ay A -859.5 -498.3 -332.2 -1690.0
E NI IE 4T H 1980.10~2002.09
Tl -826.6 —-469.2 -226.1 -1521.9
AR —840.7 —-508.1 -976.7 —2325.5
FIEREE  2002.09~2006.10
Tl —842.1 —524.4 —860.1 —2226.6
i Exlli -25.1 -93.1 -326.8 —445.0
VIEAE KR 2006.10~2008.10
Tl -36.5 —85.7 —364.8 —-487.0
Ay A -270.3 0.8 —490.0 -759.5
RIGPEE K 2008.10~2021.10
B —265.9 -17.6 —364.9 —-648.4
st Ay —-2652.2 -1184.2 ~2806.7 —-6643.1
e 1970.07~2021.10
B -2199.0 -1189.9 —-2419.6 -5808.5

VE: AT 50,000 m/s VLB RLVRAKAL, A 5000 m’/s i B R KA.

5. EESIERTH IR

AR E S TG ] TE AR T B ALEE AR P R I B R BOK A T HEAT AR, SR 4EKBh
BRI FEATARL, B R IREM FRmEAk, b A 5 R & KA HEAT F 6], 2 B e B = sk
TR EEAS 7K 187N T TR B (6000 m?/s) TR H 18I £ (30,000 m/s) A F 4F— 18 5 K T M7 &(55,000 mY/s) = Fhit 5
T R KA B B AR KA 5 B E K S KA IR R R AE, S E LI A4 W4 3.

Table 3. Boundary conditions of each calculation condition

#* 3. FHELRGAES

THE T KA TR & (ms) EILNIC IR & (m’/s) T4 K AL (m)
Fili 91 e /N AL 6000 240 36.89
TR SR & 30,000 1200 43.10
BB RN A 55,000 1700 48.12

T AN NI E ST EBREXE T, WIALREZ KL TRRER 4%%5)5E.

51. #HR/DTHERETS

CS2~CS5 Al o 120 it i AE =W 7K P &8 /K BT AR A B Ay, =K P 8 /K I JAt T B Sk k), ol ik /s 32 22 2
TEFHE A ra ], R T DA JE A S A PR RR AR, JL AR CS2 WTRIFE = Ik B /K AT VL AE 0.50~0.75 m/s 2 [A], [
M H AR 0.50 m/s JB/NEE 0.31 m/s, WA B K ARG 14 & K AT SE AR REAE 0.30 m/s 247

CS10~CS12 el j5 it S 7E =k 5 /K BT J 35 S AN TR B2 000/, = e 8 /K i v/ 23 B e KT = e oK
i, ERIGVE B /K R s — 2Py, o CST1 T 7E = B /K AT B 1.05 m/s /N2 0.82 m/s, —IREIK
Ja U RGN A 0.41 m/s. S WTHIE A 0 A WL 9, TG T WK 4,
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Figure 9. Diagram of velocity variation at discharge of 6000 m*/s
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Figure 10. Diagram of velocity variation at discharge of 30,000 m’/s
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Table 4. Statistical table of velocity at discharge of 6000 m*/s (Unit: m/s)
2 4. 6000 m¥/s HEEZFH T RIRG I FREBM: m/s)

7 I 1970407 1980 4F 10 H 2002 409 H 2006 4510 H 2008 4510 H 2021 4 10 H
CS2 L1 0.69 0.75 0.50 0.31 0.31 0.33
CS3 A=k 0.64 0.63 0.60 0.48 0.46 0.31
CS4 =i 0.48 0.53 0.48 0.26 0.32 0.31
CS5 =ik 0.66 0.74 0.44 0.57 0.33 0.36
CS10 Zefll 5k 0.62 0.76 0.92 0.66 0.51 0.46
CS11 Zif il 1.05 1.04 0.82 0.76 0.69 0.41
CS12 ZEfl 7 1.01 0.71 0.83 0.73 0.54 0.32

52. MAEBRETINR

CS2~CS5 A7l j5 320 e 38 Yok /s 32 AR PR 7E = U /K 22 55 /K AT, =0 7K 2 8 /K i Tt AR A e 252 B 2 9D, e €S2
WAL =0k B K BTLIERTE 1.21~1.62 m/s Z (8], ZBRE/KEIIELIN 1.30 m/s; CS10~CS12 A AN 2 10 it i 7E =gk
KT G 2B BN, Hodr CS11 Wi 78 = &K ATt i 1.96 m/s /N2 1.91 m/s, =R E /K G HRE
BN E 1.55 m/s. Wi i1k 0 A WK 10, G L% 5.

Table 5. Statistical table of velocity at discharge of 30,000 m*/s (Unit: m/s)
2 5.30,000 m’/s REEZH T RIEGIHRERLL: m)s)

7 It 1970407 1980 4F 10 H 2002 409 H 2006 4510 H 2008 4510 H 2021 45 10 H
CS2 L4 1.62 1.51 1.21 1.32 1.27 1.29
CS3 A=k 1.80 1.71 1.27 1.35 1.34 1.32
CS4 =ik 1.17 1.27 0.94 0.83 0.95 1.05
CS5 =ik 1.24 1.23 1.27 1.18 0.85 0.93
CS10 Zofl 5k 1.29 0.91 1.12 1.17 1.21 1.15
CS11 fZefljia 1.96 2.05 1.91 1.80 1.77 1.55
CS12 ZEfl 7 2.05 1.70 1.75 1.68 1.48 1.36

53. BFE—BRATHRELR

CS2~CS5 A5 M 3 I TR AR Ak 5 TR o A IR i 41 N AR, SRR IN S AE =K E B KR, = WK EE K G
T AR BH 290N, o €S2 Wi 78 =02 B /K BT AE 2.18~1.85 m/s 2 [A], =& /K5I Z N 1.80 m/s;
CS10~CS12 Z& M il A5 Ak SR 1 B I B 4 AR, =0k /KAl a1 200 2R, b CS11 I
THI7E = B /K RTIH  2.48 m/s JR/NE 2.26 /s, =k B /K G IRIERE— B/ 2 1.97 m/s. 7% Wi 3 28 A0 40 #i
DL 1L, FOES T WE 6.
5.4. SETHIESH

MK IS SRR B b, Btk St B ER S T IOE N 3 B E CS2~CS5 BUAll CS10~CS12 EX,
¢ BT B R 2 A, T By &K SR RS 1 IR R ) CS2~CS4 BRA R I CS10~CS12 B i), 454
IR FRNZB B N . b, wPuih, b s zE, R CS2~CS4 Bt A1 CS10~CS12 B A RN E
BRI X, SRR A A B
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Figure 11. Diagram of velocity variation at discharge of 55,000 m*/s
11. 55,000 m’/s & &M TREE LS

Table 6. Statistical table of velocity at discharge of 55,000 m*/s (Unit: m/s)
# 6. 55,000 m’/s REBHKMH TRELITREEM: ns)

W 1970407 7 1980 4E 10 2002 4£ 09 7 2006 4 10 2008 4 10 2021 £ 10 A
CS2 A=k 2.18 2.03 1.85 1.81 1.80 1.82
CS3 =ik 227 2.07 2.01 1.84 1.87 1.86
CS4 =ik 1.90 1.78 1.76 1.53 1.55 1.50
CS5 A=k 1.89 1.92 1.81 1.80 1.64 1.83
CS10 M ik 2.40 2.14 2.15 1.89 1.82 1.55
CS11 ZEfl 7k 2.48 235 2.26 2.12 2.05 1.97
CS12 Zefl ik 2.46 2.08 2.01 1.94 1.88 1.67

BEAL, CS2~CSS A7 R s/ 3 35 B v =K P 25 7K TV 3 S8 97 B 2 1 R A 7 4 BB A
SAET, R CS2~CS5 A I i Rl i B Fh e =t 2K AT T CS10~CS12 22 At 1e 2 B 45 T
PLAAT R RN, FIZE = KT E CS10~CS12 78 Bl Fatm i, VHIRU /K T3 24 5 24
6. &t

25 4 YR B (I S AR O A, AR R AN B O A M, AR AT DS T
TG, AT KRR I, A BOK OSSN, R T IE AL, 25 F A
RIS

1) =URE KT A S EERRERUEDN, BIEEAE—6%~4% [8]; AR E 5 ok, i
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