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Fig.1 The study area on the Rudong coast, Jiangsu

a. base map, from reference [ 32]; b. a remote sensing image of January 6th, 2011, from Google Earth
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Fig.2  Flow chart for the simulation of tidal flat sedimentation

(U; current speed; Um,ecr: threshold speed for the initial movement of mud; Us,cr: threshold speed for the initial movement

of sand; T, .

: the period of time for the simulation)



%14

ARG . 15 XURUER T 52 T Y e SO 8l T AU 4R

&3

(3) el HEF R, IR RV E R e 2
BRI W SRRPESE 2= vh il RIZATI U AR5 2
UDHINIEI=YS TR

(4) TEKTRBUETE I, HERS fiz R 0 0, T
R b i AR A A K s AR 2 7 I
3 BUITAAS
BIYFFES KT
AR A PR 0 RS A5 B (8 AL R IR TR 251, 4

Kl 3a sk 1981 4F A 4 K47, €] 3b A7 1981 4% 8
H 30 HZE9 A 14 HY/KN AL R F51, MK 3b

3.1

rhRT DL B 78 R S A E B i ) H AN,
/NI E AN SRR ARS8 o %A [T T RUBE i
v Dy I AR EAT e 0 A A5 R R I 30 d 1 yr

130 yr B[R] RUBE R 2 B9 XA | 75 60 1 340 3t e 24
0.2 m/s, FEXPIIE R 6.2 b dik i S 44 37 A
5T ) 25 AR /N BV R [R]— o L S0
FREFIE(ZR 1) 6

R LA 8114 55 5 KA1, 15 XU E] 4L
K AR AR 1] 81 AN A 3¢ Birzs . IXUER38E 7K I
() B AR AR e A R SR kN | 18 TR B B 1) 1 e )
BB, (EA5E B AR, AR S K B B 0 Y A
P LRI 5 RSO A — 5, L3 7K I B il o i AR
b, B B KA S B m AR X O, X AT 5 X R
IKRBAR R ARAS I A 06, AR 8114 55 KURL
TR KRG AT LR AR I Tk B i 1 TR AR
s ST A7 55 R SO U 6 1) 25 (B AR A . PRI Hg
IR 38 K B B3 B A TR A b ] B 04 i

AKAit/m

0 30 60 90 120 150 180 210 2% 270 T 330 360
R T ema-.
i )7d h
iy 6
— R A
----- Al A AL -
S
=
2
04 . . . . .
Sl 2 b6 8 10 12 14
2. -
2.0
‘g: 1.5
=2
93
1.0
l . . — S
0.0 05 L0 L3 2.0 25 30 35 40 45 50 55 =]
wid = 05
0.0
0 2 3
W fi)rd

K3 R A B ] 57
a I AT 1981 AF (1 FUH K AL 161 1 720 st Ly St S R 5 3,93 m, IR RE A5 A VE P-4 0330 s b IE# RS 1981 4E 8 H 31 HE 9
14 HIHEROK AL ; c.8114 S50 5 KU XU B OR L 51 A AESRE5AE) d.8114 53 & U K A7« 52kl KRR A, BB TR A7

Fig.3 Time series of water level changes

a. fair weather in 1981; b. fair weather during Aug. 31st to Sep. 14th; c. enhanced water level during the storm surge associated with the typhoon

No.8114; d. the time series of water level during the typhoon No.8114.
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Table 1 Time-velocity characteristics of flood and ebb tides at various time-scales

Gt 30d 1yr 30 yr
I (m/s) S iR /h SR (m/s) SES4 TR /h S (m/s) SEH4 iR /h
ST 0.2116 6.207 0.208 7 6.192 0.207 4 6.199
W 0.211 8 6.208 0.207 6 6.225 0.206 6 6.221
BRI —V% -0.000 2 -0.001 0.001 1 -0.033 0.000 8 -0.022
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Fig.5 Bed elevation changes of the tidal flat, during different periods of a storm event

solid lines show the bed elevation changes associated with SSC of 0.30 g/L and 3.0 g/L on open boundary, respectively
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Simulation of Tidal Flat Sedimentation in Response to Typhoon-induced
Storm Surges: A case study from Rudong Coast, Jiangsu, China

ZHAO YangYang' GAO Shu'?

(1. School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210093 ;
2. Ministry of Education Key Laboratory for Coast and Island Development ,Nanjing University, Nanjing 210093 )

Abstract; Tidal flat sedimentation is mainly controlled by sediment supply and hydrodynamic conditions, and the re-
sultant sedimentary records are valuable in the study of the evolution of coastal environments at various time-scales
ranging from several days associated with extreme events to millenniums related to climate changes. A strong storm
surge event may destroy a relatively thick sedimentary sequences formed over a long period of time. Therefore, it is
important to evaluate the influence of extreme events on the continuity and temporal resolution of tidal flat sedimentary
records. In the present contribution, an approach to the modeling of the spatial distribution patterns of tidal flat accre-
tion/erosion, under both fair weather and storm surge conditions, is proposed. This model is applied to the Rudong
coast, Jiangsu Province, which is exposed to frequent typhoon attack, to illustrate the sediment dynamic processes
and the modification of normal tidally-dominated sedimentary sequences associated with storm surges. The model con-
sists of four parts that deal with the current velocity and near-bed shear stress due to tides or combined tide-typhoon
effects, suspended sediment transport and vertical (settling and erosion) fluxes, bedload transport and accretion/ ero-
sion, and morphological evolution of the bed, respectively. Driven by the tidal water level curve reconstructed by u-
sing the harmonic analysis of the observed data from the study area, the model output reproduced the zonation pattern
of intertidal flat sedimentation under the fair weather conditions. Furthermore, its prediction about the tidal flat cross-

shore profile associated with a small bed slope, strong tidal currents and a weak time-velocity asymmetry, which is
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characterized by a “double convexity” shape, is consistent with the observed shape for the study area. According to
the model output, the two convexities are located in the vicinity of mean high water and mean low water, respectively.
Subsequently, the model was run taking into account both tides and storm surges. Under the condition that a storm
surge occurs in association with astronomical spring tides, which occurred over the study area in 1981 (i.e., Typhoon
No. 8114) , the model prediction is that the bed is subjected to mud accretion over the supratidal zone and the upper
part of the intertidal zone, while sand erosion occurs over the lower-middle parts of the intertidal zone. Thus, an ero-
sion surface is formed within the sedimentary sequence, representing the storm effect. This pattern, once again, is
consistent with the in-situ observation made following the typhoon event for the area. The model output implies that
storm-induced sedimentary record can be found in the upper parts of the tidal flat. It should be noted that the results
presented here are only preliminary: a number of detailed morphological parameters about the storm deposit are not a-
vailable in the model output. In the future, the model may be further improved by taking into account the factors such
as the boundary characteristics under extreme shallow water conditions, variability of grain size distribution curves,
combined tidal currents and waves, biological activities, tidal creek migration and artificial land reclamation. In com-
bination with inverse methods, the forward modeling will be beneficial to a better interpretation of the formation of tid-
al flat sedimentary records.

Key words: tidal flat sedimentation; spatial variability ; cross-shore profile morphology ; storm surges; dynamic simu-

lation; Jiangsu coast



