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River morphological and hydrodynamic adjustments induced by dam construction
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Abstract; The construction and removal of the Yellow River Source Hydropower Station has affected the
morphological and hydrodynamic adjustments of the downstream channel. To investigate the impact, we
extracted the water surface area data of the downstream channel from Landsat images (1986 to 2022),
and calculated the planar morphological parameters of the channel. The TELEMAC-2D model was applied
to simulate and analyze hydrodynamic conditions in three stages ( pre-dam construction, dam operation,
and post-dam removal). The results show that compared with the pre-dam construction stage, water sur-
face area in the downstream decreased by 2.05 km®(29.62% ) during dam operation stage, with a de-
crease of 0.72 (20.40% ) in braiding index, 0.22 m (12.51% ) in average cross-sectional water depth ,
and 0. 11 m/s (11.73% ) in velocity. Following dam removal, the water surface area increased by 1.55
km®(31.83% ), with an increase of 0.37 (13.17% ) in braiding index, 0.13 m (8.20% ) in average
water depth, and 0.06 m/s (7.08% ) in velocity, compared with the dam operation stage. These find-
ings indicate that the removal of the Yellow River Source Hydropower Station contributed to partial recov-
ery of downstream channel braiding and hydrodynamic conditions; however, the long-term effects of the
engineering activities on downstream channel persist, and the recovery process remains slow.
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