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Fig.2 Satellite image of the ancient river mouth of Buha river delta
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Fig.4 Simulation results of instant sedimentary thickness

(a) step 239; (b) step 562; (c) step 937; (d) step 1 267
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Fig.5 Simulation results of changes in sedimentary thickness

(a) from step 239 to 562; (b) from step 562 to 937; (c) from step 937 to 1 267
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Fig.6  Cross section of sedimentary thickness (see location in Fig.2)
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(a)Satellite image Buha river delta; (b)Interpretation of Buha river delta
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Hydrodynamic Depositional Numerical Simulation
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Abstract: [Objective]Significant progress has been made in the study of shallow braided river deltas both
domestically and internationally. However, there is still insufficient research on the sedimentary evolution process,
sedimentary characteristics, and hydrodynamic features of distant-source shallow braided river deltas. In particular,
further exploration is needed to understand the role of branch river systems and the evolution of delta

morphology.This study discusses the morphological evolution of this type of delta and the control of the
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distributary channel system on the delta sedimentary patterns.[Methods|This study employed sedimentary
numerical simulation technolo gy to recreate the sedimentary evolution process of distant-source shallow braided
river deltas based on modern sedimentary hydrodynamic conditions. Using Delft3D numerical simulation software,
multiple simulations were conducted to analyze the control of distributary channel systems on delta morphology
and sedimentary characteristics under different flow velocity conditions. A sedimentary evolution framework for
distant-source shallow braided river deltas was established, and the sedimentary characteristics and evolution laws
within this framework were explored.[Results](1) The sedimentary evolution process of distant-source shallow
braided river deltas con sists of first-order and second-order distributary channels and multi-phase lobe bodies.
First-order distributary channels primarily act as transport systems during flood periods, and as sedimentation
systems during inter-flood pe riods. Abandoned first-order distributary channels, second-order distributary
channels, and lobe bodies are the main areas for increased delta sediment thickness.(2) First-order distributary
channels exhibit higher flow velocities, slower abandonment, fewer numbers, longer extensions, frequent channel
migrations, deeper incision, slower internal sedimentation, and thicker abandoned sediment. These characteristics
control the location and morphology of lobe bodies. In contrast, second-order distributary channels contribute less
to sedimentation but influence the scale of lobe body development through\their quantity and extension.(3) The
degree of incision of distributary channels is closely related to sediméntation time scales. On the 0.01-0.1 ka time
scale, short-term strong hydrodynamic forces result in isolated lobe body groups. On the 0.1-1 ka time scale,
sustained strong hydrodynamics lead to the formation of banded distributary channels and composite sand bodies
through the progradation of lobe bodies.[Conclusion] This study reveals the sedimentary evolution characteristics
of distant-source shallow braided river deltas and clarifiesithe control of the distributary channel system on delta
sedimentary patterns. Hydrodynamic conditions at 'different time scales significantly affect sediment distribution
and delta morphology evolution, providing new theoretical support for understanding complex subsurface
reservoir configurations.
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