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Abstract: River discharge is a fundamental basis for water resource allocation and ecological conservation. Conventional discharge
observation methods are labor-intensive and time-consuming; thus, they fail to meet the requirements of modern hydrological monitoring in
terms of spatial coverage and timeliness. The continuous development of remote sensing technology has provided efficient and wide-
coverage data resources and technical approaches for river discharge inversion studies.

Based on the Google Earth Engine (GEE) cloud computing platform, this study utilized Landsat-5/7/8 and Sentinel-1/2 satellite
imagery to batch extract river width data for the Waizhou reach of the Ganjiang River Basin from 1990 to 2019 and for the Zhangshu,
Xiajiang, and Ji’ an reaches from 2003 to 2019. The river discharge for the four reaches was estimated using the power law and linear
functions.

The results indicate that river widths extracted from multisource remote sensing imagery using GEE can effectively support river
discharge inversion. During the period of 1990-2003, the inverted discharge for the Waizhou reach showed good agreement with the
observed discharge. However, after 2003, the inverted discharge significantly underestimated high-discharge conditions and overestimated
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low-discharge conditions, resulting in relatively low overall accuracy (R°=0.69; NSE=0.66). By contrast, the inversion results for Zhangshu,
Xiajiang, and Ji’ an reached a stable state from 2003 to 2019 and consistently showed high agreement with the observed discharge, with the
R? and NSE exceeding 0.90. In addition to the backwater effects induced by the downstream outlet of the Ganjiang River, channel
morphological evolution was identified as a key factor contributing to the low inversion accuracy at the Waizhou reach. Influenced by illegal
sand mining activities and sediment transport, the hydrological cross section at Waizhou experienced pronounced morphological changes
from 1990 to 2019 while generally undergoing three stages of degradation, aggradation, and stabilization, with a maximum incision depth of
2.56 m. The inversion accuracy was significantly improved by dividing the Waizhou reach into three periods (1990—1999, 2000—2011, and
2012—2019) and recalibrating the discharge inversion models; in particular, the R* and NSE values exceeded 0.85 for all three periods and
reached 0.90 during 2012—2019.

This study confirms the effectiveness of integrating multisource remote sensing data with the GEE platform for large-scale and long-
term river discharge inversion. It also provides valuable technical support for hydrological monitoring, flood assessment, and water
resources management in data-scarce regions.

Key words: multi-source satellite, discharge estimation, remote sensing technology, Google Earth Engine (GEE), Poyang lake basin,
Ganjiang
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