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Characteristics of channel adjustments and bank erosion in the Chenghan reach after the
Three Gorges Project operation
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Abstract: The Chenghan reach is undergoing considerable channel degradation, and significant bank retreat processes have oc-
curred at local sites due to the operation of the Three Gorges Project (TGP ). The adjustment process of cross-sectional profiles in
the Chenghan reach was investigated quantitatively by adopting the reach-average method and using the measured topographic and
hydrological data after the TGP operation. It mainly covers the adjustment of bankfull channel dimensions and the relationship be-
tween these bankfull variables and the previous flow-sediment conditions. These results indicate that the bankfull channel width in
the Chenghan reach increased from 1710 m in 2003 to 1732 m in 2016, with an increase of 1.28% . The bankfull channel depth in-
creased from 16.47 m in 2003 to 17.95 m in 2016, with an increase of 9.0% . The channel adjustments in the subreaches of Bailuo-
ji, Jiepai, Jiayu, Paizhou and Wuhan were mainly characterized by an increase in bankfull depth. The channel adjustments in Lux-
ikou subreach behaved to have an increase in both depth and width. The average annual bank-erosion rate of the Chenghan reach
from 2006 to 2016 was 5.5 m/a, and the cumulative bank-erosion length of 19.6 km accounted for 8.3% of the total length of the
bankline,, with 55.3% of the bank-erosion regions located at the right bank. The bank-erosion regions in the Paizhou subreach ac-
counted for 75.9% of the total length of the retreated bankline in the Chenghan reach. Various factors influencing bank retreat in
the key subreach of Paizhou have been presented, and the results indicate that the sediment hydrograph is a dominant control fac-
tor, and localized bank collapse depends on channel boundary conditions. Finally, empirical relationships were developed between
the section-scale bankfull width at typical section with severe bank collapses and the average fluvial erosion intensity during flood
seasons in previous years. The proposed empirical relation can consider the effect of the altered flow and sediment regime on the
variation in bankfull width at a typical section.
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Fig.1 Sketch of the Chenghan reach
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concentration at Luoshan and Hankou from 2003 to 2016
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Fig.4 Cumulative channel evolution volume in the Chenghan reach from 2003 to 2016
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Fig.8 Temporal changes of lateral profiles at four typical sections in the Chenghan reach

S YT AT AR T B R A 8 S O A0 - B ey AR )49 5 T 26 L
JES5H. T RZEL I R ARV , 2006 AE VR PRYS FPEDRAR H7 0.168 mm, Hrm A s . B T TR0 755 1
FEE RSB, BRI P R 6~8 m, RHOMMANED . St RO KD+, ok TR K272
2.75 F12.69, BE 5 J1 C 435159 2015 J 0 kPa'™'. e+ B0+ R P A BER I B A AE B SR — i K T
12017 4 4 A KL TFIRETEOKI , FAREHTE O, UT R E U BN, R 12 AL T RS s RS
P 2 RS G E R AR, B R W R, A B IR B A TR
4012 AWM Y TEMFER RS, 25 8 B 1 B i R 1A% LA B, aniE] 9a i, 4
AN BEIRTIALE 5 R R A1 2350 M 43.6° (56.5° ,64.8°F1 25.8°. 54T H 4K & B K i 9 T £ -5
FR 1) S A AT 2 U0 5 2R NI K O T e #70 BAC , ZA IAE 6F 90T 2 £ 1 D 0 A, 3 X9 % b i ) 3
R, AT FIT R A A A R SR K. PRI 2 T B, T A A, KR 0 VR R i L SR
T B R AR 2 328 i TR B A P 37K P
413 VR R AR TR T A S R DAY A T A R A, 5 R T R R S A A AR . YT A KT R
WG ORI , 4 1 BAIaA B 12 1 5 5 7 93] 98 22 L — i kg 0.03 ~ 0.07. — L858 51 fy i 132 B, 744781 185
5 B B S92 LU RN T 0154 [ 9a SR, MEYHTIT BE 8 &b I T BE, A S AL T I BAAE A B, TRk B
LR YIBE B 24 175 m. S8 T35 BEh T 753 0o MERN A 240N (0 77 7 , i 0f 12307 BE 1o 7K e 1 1 AR/ 0N, 7K O 3
B, X 04 R PR R, 5] K R R G A . A0IAT 10 R MR B CZ33 TR 2008 4E L
SR S VB R - 1.5 m R I 2016 4ETRUS 9-7.8 m, FLIAI 28 42029 50 m! ™ | e d A8 pE. T
WelF %I 0.1 km b2 T 2017 4 4 H S /55 1. W50 B AW BE BN BE XS 5% 11 BT BB 1 2 PR I3k
G 5 A TR AT A A B S R A, o T 2 ) o 0 PR e 1) 7 2 B, 0 5 T AR A
F) USSR R 5 0, Yo 3 SR LA R, T TR VS LA
4.2 ki &M

TE W AR T R R S AR K Vb S M 2 G B AR . ik T AR IE R (2003 — 2016 4R ) fE 9 3]
B 2 55 Vb B A AW osl /0 B 3 T3 K AR b T O M RIRIR 25, 338 o S F T . ] o4 1 7 £ 78
LA AT 2 2 K SR B T R 2R ket b B AR Se AK ke v 4% 15 3T 7K AT 5 A X A DM T B A 2ok
T A S



FhRBAE Sk TARIE F S IRk ALK ST BT R R R R A 1455

(a) (b)
3510 CZ44-1Wrihi B,=1404 m
.‘. ...........................................
25¢ P A—T Y
PPt~ —o0—20074F
D\EH s b —+= 20104 1 'H,=193 m
oy (%) N\ —— 20134 o]
I A =1/.
e o \ —— 201 | HE178m
. ﬁuﬁlu:l—;‘ﬁ 5k g
e 20 164ETRTEALE
——-20014F7RBA 2k
0 10 km -5 1 I )
— -300 300 900 1500

A B /m
&l 9 ] Bl 4 ke CZ44-1 Wik 25 %%
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