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Fig. 1 The descriptions of the study region location, spatial distribution of impervious region in 2016,
spatial distribution of hydrometeorological stations, and river network
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Fig. 2 Schematic diagram of research idea
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Fig. 3 The results of structurally connected rivers, optimal grid scale, plain catchments and catchments with 2 kmx2 km grids
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Fig. 5 Spatial distributions and the significant spatial heterogeneity of flood connectivity and non-flood connectivity
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Fig. 6 Variations of monthly and annual LFCI in flood and non-flood seasons
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Variations of hydrological connectivity regulated by
sluices in a delta plain

LU Miao, XU Youpeng, GAO Bin, ZHOU Caiyu
(School of Geography and Ocean Science, Nanjing University, Nanjing 210023, China)

Abstract: Variations of hydrological connectivity are regulated by sluices in a plain river
network, which increases the difficulty of studying the variations of hydrological connectivity.
To this end, a reasonable indicator (Sluice Longitudinal Connectivity Index, SLCI), composed
of sluice passage probability, passage efficiency, and cumulative effects of sluices, is proposed
to detect the changes in the longitudinal connectivity in flood and non- flood seasons. The
indicator considers different scheduling rules of sluices and its calculation unit is grid. The
results in a grid scale could reveal the hydrological connectivity at the micro scale, which can
present a more detailed spatial heterogeneity of the connectivity relative to the units of river
basin or water conservancy region. Based on this, the Wu-Cheng- Xi- Yu region (WCXY) in
China was taken as a study region. And the spatial heterogeneity of the hydrological
connectivity was detected by the Getis-Ord G method. In the WCXY region, the average SLCI
for the non- flood season is 0.66, while the average SLCI for the flood season is 0.50. The
spatial agglomeration of connectivity in the non-flood season has a 5% spatial range larger than
that in the flood season. Specifically, the values of high connectivity agglomeration during non-
flood and flood seasons are 0.93 and 0.87, respectively; and the values of low connectivity
agglomeration during non-flood and flood seasons are 0.25 and 0.16, respectively. Our method
would provide a theoretical support for relevant departments to take measures of the river
system construction in the Yangtze River Delta and a new idea for the assessment of
hydrological connectivity in the plain river network region.

Keywords: river system; hydrological connectivity; water conservancy project; river network
plain; Wu-Cheng-Xi-Yu region



