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Fig.4 Spatial distribution of validation sample points and local zoomed—in results for water extraction accuracy assessment
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Fig.5 A case study of the riparian zone delineation based on inundation frequency
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Fig.6  Riparian zone width and water level fluctuation zone width of cities in the middle—lower reaches of Yangtze River
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Fig.7 Ecological riparian zones situation in the middle~lower reaches of Yangtze River
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Fig.8 Width of the ecological riparian zones and ecological riparian ratio situation along cities in the middle—lower reaches of Yangtze River
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Fig.9 Development and utilization of the riparian zone along cities in the middle—lower reaches of Yangtze River
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Fig.10  Area change of land use types in the riparian zones of the middle—lower reaches of Yangtze River from 2022 to 2023
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Delineating riparian zones and analyzing ecological patterns via inundation
frequency: a case study of the middle-lower reaches of Yangtze River

WANG Nan'?,LIU Shuai'?, WANG Xuelei'?,ZHANG Haobin'?,ZHAO Ruixue'?,
LI Yong'?,WANG Chen"?,CHEN Huajie'?

1. Satellite Application Center for Ecology and Environment, Ministry of Ecology and Environment, Beijing 100094, China;
2. Key Laboratory of Satellite Remote Sensing, Ministry of Ecology and Environment, Beijing 100094, China

Abstract: The riparian zone serves as a critical ecotone between terrestrial and aquatic ecosystems, playing a vital role in maintaining
riverine ecological security and regulating water—land interactions. Accurate delineation and dynamic monitoring of riparian zones are
fundamental for watershed-scale ecological protection and spatial management.

This study developed a novel remote sensing method for large-scale riparian zone delineation based on the inundation frequency index,
using multi-temporal Sentinel-2 imagery and the GEE (Google Earth Engine) platform. By constructing a water inundation frequency index
and implementing a threshold-based partitioning approach, we objectively defined the inner and outer boundaries of the water-level
fluctuation zone in the middle — lower reaches of the Yangtze River.

(1) The delineated riparian zone has an average width of 608 m, ranging from 289 m to 982 m across different urban sections; (2) the
ecological riparian ratio is 45.9%, exhibiting distinct spatial patterns of “middle reaches > lower reaches,” “right bank > left bank,” and
“water-level fluctuation zone > terrestrial buffer zone;” (3) the development utilization rate of riparian zones is 54.1%, primarily occupied
by agricultural land (33.7%) and industrial-mining land (7.2%); and (4) approximately 87 km of hardened embankments are concentrated in
the lower reaches, substantially disrupting natural land-water interactions. Furthermore, we observed a net reduction of 6.6 km? in ecological
land area during 2022—2023, indicating a continuing trend of “ecological retreat and artificial expansion.”

This study confirms that the inundation frequency-based remote sensing method enables continuous, automated, and large-scale
delineation of riparian zones, providing robust technical support for watershed-scale ecological assessment and spatial management strategies.
Key words: inundation frequency, ecological space, delimitation of riparian zone, remote sensing, middle-lower reaches of Yangtze River
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