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Abstract: The mid-channel bars (MCBs) in the Three Gorges Reservoir (TGR) had more responses on the
spatio-temporal scale due to the huge water level changes under the phased impoundment of the TGR. Its
dynamic evolution has an important impact on the hydro-ecological processes and navigation of the river in
the TGR. In this paper, Landsat remote sensing images from 1989 to 2019 were used to identify and ex-
tract the spatio-temporal information of MCBs, and construct a sequence of changes to analyze the dynamic
evolution of MCBs in terms of number, area, shape, and location distribution in different impoundment
stages of the TGR. The results showed that many MCBs were found in the TGR area at different im-
poundment stages, which were classified into four types of small, medium, large-medium and large, the
area ranges are: <<3, [ 3, 10), [10, 100), =100 hm’, in which the trends of the change on overall num-
ber and area of the MCBs in TGR were dominated by small and large, respectively. As the rising of water
level, the number and area of MCBs in the TGR area changed significantly. The number and area of MCBs
in the main-stream of the river had been decreasing, while the tributary MCBs changed slightly before the
second stage of impoundment, and increased sharply from the second stage of impoundment. The overall
shape of MCBs in the TGR changed from “narrow and long” to “short and round”, and the original balance
of morphological development had been destroyed. The spatial distribution of MCBs in the TGR evolved
drastically due to the impoundment in the TGR, making the quantitative distribution more uniform and the
area-weighted center of gravity moved from the tail to the middle of the TGR. The different response char-
acteristics of MCBs in the TGR under different impoundment stages provided the scientific basis for the ex-
ploration of the development characteristics of MCBs, waterway regulation planning and beach ecological
engineering, etc.
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characteristics; spatial distribution
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