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Modeling the Shore-Normal Profile Shape Evolution for an
Accretional Tidal Flat on the Central Jiangsu Coast
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Abstract: The evolution of the shore-normal profile shape of an accretional tidal flat is controlled by the transport of muddy and
sandy sediments by tidal currents. To understand the evolution processes, a model is established to simulate the tidal flat pro-
file changes in response to spring-neap tidal cycles, and it is applied to the accretional tidal flat on the central Jiangsu coast to
investigate the interrelationships between the initial profile shape of the inter-tidal flat, tidal range, sediment supply, the equi-
librium profile shape of the intertidal flat, and the long-term behavior of a prograding profile. The modeling output indicates
that: (1) the shape of the accretional tidal flat tends to be convex when reaching its equilibrium state; (2) equilibrium of the in-
tertidal flat morphology is independent of the initial profile shape; (3) if the sediment supply remains stable, then the width of
the intertidal flat is positively correlated to tidal range; (4) the width of the intertidal flat increases with sediment supply and
the accretion or erosion status of the intertidal flat is determined by sediment supply; (5) there is a need to design an algorithm
to treat the area close to high water on springs to simulate long-term growth of the tidal flat; (6) the intertidal flat associated
with abundant sediment supply will progradeg towards the sea, and at the same time its equilibrium shape will be maintained;
and (7) the width and gradient of the intertidal flat from the model output are consistent with those of the Jiangsu coast, when
inputting parameters derived locally for the model.
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X(m) 1
O[Feryz) Doz .
g K i A Table 1 The parameters in the model
M, Timi(s) 19 656
- < M, Trne () 25 056
_Mﬁiqu . M; T (s) 44712
- —ELR s R
...... A P L M, Run(m) 3.495 8
S Ty (s) 18 900
Z(m) S, T (s) 24 300
9 Sy Ts(s) 43 200
S, R<(m) 1.160 8
T(s) 1277 486
Fig. 2 Diagram showing the algorithm to {ill in the non sedi- o (kg/m®) 2650
mentation zone near high water level on springs on D, (mm) 0. 07
the tidal flat Din (mm) 0.01
Ue(m/s) 0. 30
U (m/s) 0.25
’ ’ em (N/m?) 0.19
0g/L. 2 (N/m?) 0.19
1.3 ws(mm/s) 0.5
, o(kg/m*) 1025
/z(kg/m/s) 1.4X1073
’ (Amos., v(m?/s) 1.4X1076
1995). . 100 cm Cio 3.0X1073
K 0.4
Z(m) 1.98X1072
¢ 2.A0 E(kg/m?/s) 1.0X107°
yF(ays20) e 0.4
.E0,2) 2 (m) 200
(s) 120
E(0,25) ® 1277 486
’ E(Ovzs )
’ SZ 1.7479 m 0.5 804 m,
3. 62 m.
2 , 1
1.4.2 N
. 0. 01 mm,
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D (s s 25) 0. 25 m/s(Roberts et al. »
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) Miller (Miller et al. , 2006),
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’ , 0. 5 mm/s (Kineke and Sternberg, 1989)
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