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Abstract: To reveal the controlling effects of river and wave strength on the formation of shallow-
water delta-beach bar systems in lacustrine basins, this study conducted 15 numerical sedimentary
simulations of shallow-water delta- beach bar under different river and wave strength scenarios
using Delft3D model. The results show that shallow-water deltas and beach bars can develop in a
coupled manner. Specifically, greater river discharge leads to larger scales and higher shoreline
roughness of shallow-water deltas, along with an increased number of distributary channels. In
contrast, higher wave height results in reduced scales and lower shoreline roughness of shallow-
water deltas, fewer distributary channels, but larger scale of beach bar complexes. The relative
strength of rivers and waves influences the spatial distribution of river-dominated, wave-dominated,
and interaction zones, thereby generating diverse sedimentary types, including shallow-water delta-
dominated types, coastal bar-dominated types, shallow-water delta-coastal bar composite types,
shallow-water delta-sand spit composite types, shallow-water delta-offshore bar composite types.
This study innovatively proposes a wave-to-river strength ratio (W) and identifies threshold ranges

for the formation of different types of shallow-water delta-beach bar systems in lacustrine basins.
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