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Geomorphic characteristics of the Qingshuigou flow path in
the Yellow River estuary
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Abstract: The topography of the Yellow River flow path into the sea has undergone drastic change since it was
diverted to the Qingshuigou flow path in May 1976. Although previous studies have studied the changes in the
morphological characteristics and flow capacity of the main channel of the typical section, the overall shape of the
channel section within the boundary of the Qingshuigou flow path and its change characteristics along the channel
are still lacking in systematic research. Based on a measured cross section of the river below Yuwa in the current
Qingshuigou flow path of the Yellow River estuary in October 2019, this study recognizes the geomorphic features
of the typical cross section, calculates the cross-sectional morphological indicators, and systematically analyzes the
morphological characteristics of the main channel and the degree of the perched river. Results show that the
geomorphological structure of the Yellow River estuary, which is affected by natural evolution and human activities,
exhibits not only the riverine characteristics of the lower Yellow River but also oceanic characteristics. In the reach
with embankments, the main channel is narrow and deep in shape with a strong flow capacity, while in the reach
without embankments, the main channel is wide and shallow in shape with a poor flow capacity. From three indexes
of elevation difference between beach and main river channel, elevation difference between natural levee and beach,
and the transverse beach slope, it can be seen that the degree of “natural perched river” in the reach without
embankment is greater than the degree of “secondary perched river” in the reach with embankment. Although the
degree of “perched river” at the mouth of the Yellow River is weaker than that at most of the lower reaches, the
beach transverse slope is still much larger than the longitudinal slope of the river at the Yellow River estuary. If
flooding occurs, it will easily flood along the embankment toe, posing a great threat to the security of the

embankment in the Yellow River estuary.
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