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Longitudinal variation of channel evolution along the middle Yangtze River after the oper-
ation of the Three Gorges Project”
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( State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, P.R.Chi-

na)

Abstract . Significant degradation have occurred in the middle Yangtze River since the operation of the Three Gorges Project. In the
current study, longitudinal evolution differences of different reaches along the middle Yangtze River were quantitatively compared ,
and the main reasons were investigated. In terms of planform geometry, the intensity of bank retreat and central-bar deformation
showed a decreasing trend along the reach, and it was most significant in the Jingjiang Reach. With respect to cross-sectional geom-
etry, channel degradation developed gradually from the Yizhi Reach to downstream reaches. It is uncommon that the adjustments of
bankfull channel geometry in the upper Yizhi Reach were smaller than those in the downstream reaches. The reason is that the sig-
nificant coarsening of bed-material composition in the upper Yizhi Reach hindered the development of channel degradation. In terms
of discharge capacity, the variations of reach-scale bankfull discharge in the Yizhi Reach were mainly controlled by the incoming
flow and sediment conditions, and it increased with the process of channel degradation. In the other subreaches, the variations of
bankfull discharge were mainly influenced by the backwater effects owing to the confluences of tributaries and lakes.
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Fig.1 Sketch of the channels in the middle Yangtze River
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Fig.4 Longitudinal variation in median diameter of bed materials in the middle Yangtze River
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Fig.8 Stage-discharge rating curves at the outlet stations in specific years in the middle Yangtze River .

(a) Lianhuatang Station; (b) Jiujiang Station
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Attached Tab. I Description of the selected Landsat images in the Middle Yangtze River

IRV B DT B PULTTEL
I 1R) By KA/ m I 1R) B2 1L st KAz/m I 1) PR AL/m
2004-04-08 35.94 2003-11-01 19.72 2003-12-20 13.29
2005-04-27 36.26 2004-12-05 19.44 2005-01-31 13.58
2006-02-25 36.28 2006-03-30 19.88 2005-12-17 13.22
2006-11-08 36.49 2007-05-20 19.94 2007-04-11 13.17
2008-03-26 36.31 2009-04-15 20.24 2008-12-17 13.36
2008-12-31 3591 2010-12-22 19.82 2010-03-26 13.06
2009-10-15 36.61 2012-03-14 20.30 2011-01-08 13.43
2010-12-05 35.83 2014-12-01 19.70 2014-03-05 13.59
2013-04-10 35.82 2016-03-01 19.02 2015-01-03 12.51
2013-10-10 36.40 2016-11-04 20.08 2016-02-15 13.36
2016-02-05 36.24 2018-04-16 19.62 2017-01-24 13.57
2016-12-05 36.51 2018-11-02 20.45 2018-02-12 13.54
2019-03-25 36.86 2020-03-04 19.94 2018-12-13 13.61
2020-04-28 36.27 2019-11-14 13.97
B 11 =0k TR S A eI 368 1 2 25 Ao A e 70 284k

Attached Tab. II Variation in cross-sectional geometry and discharge capacity in the Middle Yangtze River

after the operation of Three Gorges Project

BB

FHESHL A T B B DL B

AR (EANEY
=g A 1164 1154 1341 1710 1691
W, /m 2018 1166 1162 1368 1732 1697
B 0.17% 0.69% 2.01% 1.29% 0.35%
IR A 19.02 18.40 13.58 16.47 17.69
Hgfhn 2018 20.61 23.48 1527 17.82 18.70
g 8% 28% 12% 8% 6%
=g A 22135 21246 18214 28166 29911
ﬁ%f/nﬁ 2018 24033 27289 20898 31061 31755
B 9% 28% 15% 10% 6%
= A AT 61 63 99 104 96
éif 2018 56 49 90 98 91
g 8% 22% 9% -6% 5%
R/ME 67990 32610 43050 42450
Cjbf/on3m) SN 76476 38950 47480 56890
AR 12% 19% 10% 34%






