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Fig. 2 Reference geomorphic structure of the Jingjiang reach in Yangtze River before Three Gorges Reservoir

impoundment in 2002
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Fig. 3 Changes in the acreage and development of floodplains and bars at the Jingjiang reach in different periods

after Three Gorges Reservoir impoundment
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Fig. 4 Changes in the acreage and development of mid-channel bars/islands at the Jingjiang reach

after Three Gorges Reservoir impoundment
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Fig. 5 Eight typical types of mid-channel bars/islands evolution at the Jingjiang reach after Three Gorges

Reservoir impoundment
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after Three Gorges Reservoir impoundment
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TR TR, WAL FEME AR /R AV R A JE = oeah i, RS L JREIRER, e
T 358, S TP R s 5 RSP T p TR T U A R A R
S, RV RGE MBS, 2 Bk i A b ELRS KRR i 2 R B0, K
BRI, R O REAR RIS 25, A TR AR g . R I IEAL I R
TS PR, =K ZEZE KR, LRI Bl & B, 2= MRV R e v B H 4 Y
PRES, M B R 2 L R ESE, hERgEK L e, KRAETIE,
SR FT MR AR, AR E A T A

4

(1) =K PEE K G 2 2015 AEFR VTP i AR R wh s/, Bt wd 4.56 km?,
FKEBAF = HEAEE K G BITT 6 4F (ol 8% 0.55 km/a) 3 PHIETECAR DL 2 e o 25 4 4 &
T, Bitebhil 6.22 km?; MUEEMERLOME (M) A FTREL, 43504 0.98 km®, 1.33 km’;
b FHRNTAE IR SN . R RIE S A P AR

(2) FEwhIahZs b, FIRVTINME R AR — B T bl 24, HHRE B K TT
FT, B3t 6.46 km®; FHIVIRETH (2002-20094F) whil . J5] (2009-20154F) 31}
Ha, S99 1.90 km’,

(3) FEPIRS A b, BIRIVTY RS v 25 4, MR E T pp B S L S RS A
TR, W (D) RTIARE . SR b, 2015 4FM L MR E3 0 e 5.35 km?
117 km?, GO (D) 3848 0.71 ke®s IRV 2R A e ™ M, 3 2015 48 B3l
0.87 km?, MEMEFLLME () AITARE, 05 Z23HRE 2,15 km®, 0.63 km’,

(4) ARHERER B0 B G SRR IR SIS T, FAVTLOME () ARG X 43 8 Al 7 2k
AL, ALRENPEA R E AL PR RE AL | AR MR R L AR AL JEIR AL Pk
FIUERL | SR FT ARG R,

(5) FEIRATAR I, IRV, R o8 AR RN i & B R M ol S 22, ™ L YT
AR K . PRI M LS b it SR | W TUESE . FUFSIREMK, &
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Evolution of floodplains and bars at the Jingjiang reach of Yangtze
River, China in response to Three Gorges Reservoir impoundment

XUE Xinghua"“?, CHANG Sheng"?, SONG Eping"’
(1. College of Forestry and Horticulture, Hubei University for Nationalities, Enshi 445000, Hubei, China;
2. Key Laboratory of Biological Resources Protection and Utilization of Hubei Province, Enshi 445000, Hubei,
China)

Abstract: At present, there is a lack of sufficient understanding of the evolution of floodplains
and bars (FB) at the Jingjiang reach of Yangtze River after Three Gorges Reservoir
impoundment. The erosion/accretion pattern and morphological evolution of FB at the
Jingjiang reach were studied using remote sensing images acquired in low water periods before
and after Gorges Reservoir impoundment. The results showed that the total area of FB at the
Jingjiang reach shrank continually after the reservoir impoundment. By 2015 an area of 4.56
km’® had been scoured away, and most of the scour occurred within the first 6 years after the
impoundment at an erosion rate of 0.55 km*/a. There were evident differences in erosion/
accretion pattern and in morphological evolution between the upper and lower sections of
Jingjiang reach. The total area of FB at the upper Jingjiang has continually decreased due to
scouring after the impoundment, and the scouring intensity was greater than that in the lower
Jingjiang. In contrast, erosion of the lower Jingjiang took place in the early period after the
impoundment (2002-2009), but accretion was observed in the later period (2009-2015). In
erosion/accretion distribution, the floodplains of upper Jingjiang reach were continually
scoured and shrunk while the bars at concave banks were scoured in the early period but were
accreted slightly in the later period; the mid-channel bars of upper Jingjiang were accreted in
the early period but were scoured in the later period. In contrast, erosion mainly occurred at the
floodplains of lower Jingjiang, while the bars at its concave banks and mid-channel bars were
accreted. The mid-channel bar evolution at the Jingjiang reach after the reservoir impoundment
was classified into eight types according to their position movement and erosion/accretion
dynamics. On morphological evolution, the protruding parts of floodplains and the bars at
concave banks of the upper Jingjiang were visibly eroded, while the morphology changed little.
At the lower Jingjiang, however, the floodplains evolution had a characteristic pattern that the
upstream part was eroded back, with a shrinkage of the top, while the downstream part was
accreted, resulting in the alteration of convex bank from a highly curved morphology to a
flattening- curved morphology. This erosion-accretion process of floodplains at the upstream
convex bank even extended to the adjacent downstream concave bank when there was no
obvious straight section connecting the neighboring highly curved bends or when the upstream
convex bank shared the same bank with the downstream concave bank. Extension of upstream
floodplain accretion to the downstream concave bank was an important reason for the
development of both the bars at concave banks and the mid-channel bars at the lower Jingjiang.
Generally, the accretion at the concave bank did not span to the top of concave bank.
Keywords: geomorphic effects; floodplains and bars; erosion/accretion dynamics;
morphological evolution; Jingjiang reach; Three Gorges Reservoir



