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Fig.1 Experimental setup

(a) setup design drawing; (b) side view of the setup (the slope of 1° is with magnification in the longitudinal direction); (c) real view of the setup
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Fig.2  Shape changes of the shoal water delta with different sediment ratios
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Fig.3  Shape changes of the shoal water deltas with different sediment ratios

(a) aspect ratio change chart; (b) area change chart; (c) roughness change chart
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Fig.4 Shape changes of the shoal water delta under different shoreline migration rates
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Fig.5 Shape changes of the shoal water delta with shoreline migration rates

(a)aspect ratio change chart; (b) area change chart; (c) roughness change chart
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Fig.7  Shape changes of the shoal water delta with different inlet discharges

(a) aspect ratio change chart; (b) area change chart; (c) roughness change chart
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Fig.8 Deposition thickness of the shoal water delta with different sediment ratios
(a-h) the numerical simulation time T of 14 h, 50 h, 150 h, 300 h, 450 h, 540 h, 630 h, and 721 h successively; the sediment ratio of model A1, A2, A3 and A4 is 1:5,2:5,3:5

and 4:5 respectively
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Fig.9 Deposition thickness of the shoal water delta with the sediment ratio of 5: 1
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Fig.10  Shape changes of the shoal water delta with different sediment ratios at typical times

(a) aspect ratio change chart; (b) area change chart; (c) roughness change chart
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Fig.11  Deposition thickness of the shoal water delta with different lake level fall rates
(a-h) the numerical simulation time 7" of 14 h, 50 h, 150 h, 300 h, 450 h, 540 h, 630 h, and 721 h successively; the lake level fall rate of model B , B,, B, and B, is 0.2 m/721
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(a-c) are the results of deposition physical simulation; (d-f) the results of deposition numerical simulation
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(a-c) the results of deposition physical simulation; (d-f) the results of deposition numerical simulation
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Fig.20  Formation process of the shoal water delta in the physical simulation experiment 3

(a) to (h) are the corresponding physical models when the accumulate sediment volume is 8 L, 16 L, 24 1., 32 1, 40 L, 48 L, 56 L, and 64 L, respectively
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Deposition evolution of the shoal water delta in the numerical simulation experiment A

(a) to (f) are the corresponding numerical models at 15 h, 20 h, 100 h, 350 h, 500 h ,and 721 h, respectively
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Abstract: [ Objective] The integration of physical and numerical deposition simulations is an inevitable trend in the
development of deposition simulation technology. In recent years, shoal water deltas have gradually become the focus
of research by various experts and scholars. The main factors affecting the growth and development of shoal water del-
tas include ancient structures, topography, climate, and water flow. Previous scholars have conducted relevant re-
search, but there is a lack of a more comprehensive quantitative analysis of the specific impact of the main controlling
factors. In this study, the author takes the shoal water delta as an example for conducting a comparative study of phys-
ical and numerical deposition simulations, exploring the problems in the integration of the two.[ Methods ] Three in-
fluencing factors, namely sediment ratio, shoreline migration speed (lake level descent speed) , and inlet flow rate,
were selected. Physical and numerical deposition simulation methods were used to analyze the deposition evolution of
the shoal water delta and the influence of control factors. Quantitative analysis was conducted using indicators such as
sediment aspect ratio, area, and front edge roughness. [ Results and Conclusions ] (1) The physical and numerical
simulation experiments of shoal water delta deposition show that sediment ratio, shoreline migration speed (lake level
descent speed ) , and inlet flow velocity have a significant impact on the aspect ratio, area, and front roughness chang-
es, which are key factors affecting the development of shoal water deltas. (2) From a macro perspective, the results
of physical and numerical simulations are consistent. Physical deposition simulations show that the inlet velocity of
shoal water deltas is negatively correlated with aspect ratio, whereas numerical simulations provide a more detailed
description of this. When the flow rate at the estuary is greater than 1000 m*/s but less than 1200 m®/s, the shoal wa-
ter delta is in a period of morphological transformation, and the flow rate at the estuary is positively correlated with
the aspect ratio of the shoal water delta. At speeds below 1000 m*/s and above 1200 m*/s, the flow velocity at the estu-
ary is negatively correlated with the aspect ratio of shoal water deltas. Therefore, when using deposition simulations to
predict the morphology and scale of shoal water deltas, low-cost numerical simulations can replace physical simula-
tions for shoal water delta formation. (3) Physical and numerical simulations are different. Physical simulations indi-
cate that there are two developmental mechanisms in shoal water deltas: the alternating growth of flower bodies and
fan edges caused by the diversion of distributary channels and the alternating growth of flower bodies caused by the
continuous diversion of river mouths. In numerical simulations, the growth of shoal water deltas is accompanied by
breaches, abandonment of old distributary channels, and rapid formation of new distributary channels and estuarine
sandbars (lobes). These sandbars are mainly finger-shaped and rarely exhibit fan-shaped lobes. This study explores
the combination of physical and numerical deposition simulations, which has important theoretical significance and
practical value for promoting oil and gas reservoir exploration research. This study explores the integration of physical
and numerical deposition simulations and has important theoretical significance and practical value in promoting ex-
ploration research of oil and gas reservoirs.

Key words: deposition; physical simulation; numerical simulation; shoal water delta; sediment ratio; shoreline

migration ; inlet discharge ; delta front roughness



