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Fig.1 ~ Geomorphologic map of the Pearl River Basin

Brown represents high altitude; Green represents low elevation; The blue solid line represents the river channel; The black dots represent cities
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Fig.2 Initial base diagram

(a) model size; (b) initial depth of the model
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Table 1 Basic model parameters

HABH AR
50 BT A i 160x120
A& IR Mm 50%50
TE K m 1000
VA 5 /m 600
VAT TE TR /m 3
B TR] 254 /min 0.2
BRI Sand 1162 :250

Sand 2(4f#b) : 100
Sand 1(H#):0.3

WU LS R/ (kg/m?®)
Sand 2(4li#}):0.3

PTHURI AL e (kg/m?) 0.3
WU T R/ (kg/m?) 1 600
Ve IR YIILREH %/ (mm/s ) 0.25
PEFHURRYIRY L4 E/ (kg/m®) 0.24
TR T IR/ (kg/m*) 500
Wit/ (m¥/s) 3000

T (m/s?) 9.81
IR (kg/m®) 1000

JEARAESE chezy 45
TRVl KU (ms) 0.000 1
TR AR B (m¥s) 0.001

I 352 R = ok 2R 5 0.25

F2 1RBIAS
Table 2 Model classes

97 UL/ (kg/m®) TR/ (ms) 2%/
Sl 0.3 3000 0
S2 0.3 3000 0.4
S3 0.3 3000 0.6
S4 0.3 3000 0.8
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Fig.3  Typical time slice depicting deposition thickness during the evolution of the fluvial delta (model S1)
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Fig.4 Migration and abandonment of branch channels in the river controlled delta (model S1)
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Fig.5 Evolution of branch river channels in river-controlled delta (model S1) (see Fig.3d for b1-b4 cross-sections)
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(a, d) sedimentary phenomena at two typical moments of the small tide range (0.4 m); (b, e) sedimentary phenomena at two typical moments of middle tidal range (0.6 m);

(c, f) sedimentary phenomena at two typical moments of spring tide difference (0.8 m)
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Shelf Delta Depositional Model Influenced by Different Tidal Ranges:
Inspiration from Delft3D numerical simulation
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Abstract: [ Objective ] Tidal forces influence the form and scale of marine shelf deltas and the development and evo-
lution of branch channels. The quantitative control mechanism of different amplitude tidal ranges on the dam body
and branch channels of continental shelf deltas has garnered significant scientific interest.[ Methods ] In this study, a
single factor control method was used to analyze the evolution of the key geologic bodies in the continental shelf delta
under different tidal ranges using Delft3D hydrodynamic simulation software to establish four control groups: no,
small, medium, and spring difference.[ Results ] The experimental results show that the down-cut depth and width of
the branch channel decrease with the increase of the flow distance when there is no tidal effect. When tidal action is
added, the number of distributary channels decreases with the increase of tidal range, but the down-cut degree and
width of the distributary channels increase. The width-to-depth ratio of the branch channel ranges from 2-10 when
there is no tidal action, and decreases to zero when there is a low tidal range. Under the influence of middle and
spring tidal ranges, the width-to-depth ratio of the branch channel corresponds to 0-3 and 2-4, respectively.
[Conclusions] The results show that tidal action is beneficial for increasing the broad-to-thickness ratio of sand
bodies, and the delta morphology changes become more stable with the increase of tidal range. The number of branch
channels in the delta under the influence of tides decreases significantly owing to the periodic influx and retreat of
tides in the lateral direction. This promotes the formation of lateral channels and tidal channels. Under the influence
of middle-spring difference, the lateral migration distance of the branch channel is shorter, the branch channel is
more stable, and the dam body is more isolated, providing an important reference for reservoir configuration analysis
of similar underground sediments.
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