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Fig. 1 Location of Tieshan Port, Beibu Gulf and damage of adjacent mangrove zone



6 R AR A LT IR SR B R AR AL LT MCHY 7K 1 TR X0 Sk 15 14 o SO B 27

v, EG, ) W ) i 3 B 7 55 i 47 RIS 5
B 1R A OGL DR S i A7 NSRS j 90 (R K AR 36 JL 3R 5 T
Toin 53 590 R 224511 1 L AL o

AR5 B 111 s T 057 3 Ay S B 19802011 4FF- 1
o AR AR AR A B, 24 Y L R AL 5 B R

109°35'

109°36’ 109°37"E

21°36’

IR ILE/%

[100
0

1.46 m, —1.07 m, & EEHE R T 1984-2015 4F 4
Bk 3 K 8 5 L S0 JE R TR RO Y, 2 b ]
ZTR AR DX I 7K A 5 L% B AR 1) b T e i DL ] 2
VA [0 el b A e 25 R W B S e e R 1 381 9 T
25 DA B 4T B X 8k 1 e 5 A A

109°35'

109°36' 109°37'E

21°37'

21°36’

C T RIEK

P2 Al K A S LA (a) SoAl 2 Y T2 w5 72 (b)

Fig. 2 Probabilities of water coverage (a) and established elevations in the intertidal zone (b)

(2) 78 a] 2f7 s JE 46 k-

52 5% M I R Al R A, AR AT 2 R FH SCHR [22] 42 Hh
TRl BRIy s o 1 ek TR A M e A, o
Fr 3l (f Sk 33k ) ST A 3 o — i B 28, AT 3a; R
W B F e ) i) 7K 30 2 8D fof 45 R AIE 9 Landsat 12 /g
AR, ZUMALIE | &3 E s AR R E R, 5 H —

1k 22 55 7K 1A $8 % (Modification of normalized difference
water index, MNDWI) 9 K 7K ifif 1fii £ ; e J o A %K i
T AR i 960 3 57 — 7K T T AR 2 AR A AH L I 2,
SR A E AT X LG B, A& 3be X ER 4 BUAR B
200 55 WU A7 2R TR 1 00, SR ] TPXO 11 %7 3 i 455 7
PEATANIE, WP 3c.

3.0 15
40 a b c
20F 1.0+
3.0 1% ° o g &3699"
g & 10} & 05f )
= = ° = e
Z.) g ) 9 S
E ’ g © R2=0.93 E R2:0.97
8% Z-10f 05t g8
1.0+ = 5 £
-2.0 1.0}
O _3‘ 1 1 1 1 1 — 5 1 1 1 1 1
-10 -05 0 05 10 15 =30 20 -1.0 0 10 20 3.0 -15 -10 =05 0 05 10 15
S A /m S AL /m S A /m

&3 Bk X d ) (o7 — 2 A AR 26 (a) FIEE T Landsat(b), TPXO #5281 Fii 4z (¢) /41 437 36 11E
Fig. 3 Curve of tidal level-water coverage area (a), verifications of tidal level based on the Landsat (b) and predicted tidal level based on

the TPXO (c) in the intertidal zone

AWFFEWCEE 12 05 B2 R B Z1 () Landsat 5/7/8 514
B, T8 5 ) 422 B 5 A R A L 5 S A X L
KA, YeE R AR A 0.93, K5 BT, TA 9 A4 48 V0 AL ASE AU R P 2 1) T 48K I 1 — 4k K 3 )
[ HE S AR A Y o TPXO BB A SISO 5, st i
ARG 1) TOUARORS B2, 5 S DU A0 X LG B TIE, i R AL R oh | o oo, o (2)
R 0.97, AT TR AT Sk B35 14 e 2 0 47 BB

2.2.2  VEVEIKUD R E AR A
() AP 36l 7

ot * ox 0y



28 R 455
B Ir N PV H A B B T K 3l ) r BB AL b iy xR
Ohit | QR | OMVEL _ ooy oy 010D, 8H0P To Ty O, AR
9t dx 0y 0x podx 2p00x po po 0c _ 0z _oc 18( 85) 1a< aa) 1
—+il— 4+ —=——|hD, — | +——|(hD,— | +0,.C, —-S ,
1 <%+%>+i(hTu)+i (th),.)+hMSS, (3) ot 0x 0y hox ox/ hoy\ 0y o “h
po \ 0x Oy 0x dy (5)
— =2 - 2 o, -y, N > Y
Oy DNV ONY _ oy gn 01 _POP. (8000 T Th gt ey IR Vb TG Des D x Ry 7 I B
0t 0x 0Oy 0y pody 2p00y po o

1 [ 0s, 0s, 0 0
Py (Ge B )i (1) o5 O s (4)

Kb, BRkh=n+d, n. dp 5 O i R = AR
WK xo y IR IR AR B 5w Vor o x y J7 1)
AP R 5 ¢ D I TE] s ML ER F L B ) f = 2Qsing,
FCrh QO i A SR B, ok Ml B2 BE g O T g i
PR IR B 58 JBE 5 po g JK AR B AR 85 5 s T 20000 N
Xy J7 1) SR FREE 5 Ty | 2 THI BE 5 0 RN sl BH g B9
DA SR ) 311 5 I N o L W o S DA B O 3T
BE 300385 Sun S S S0 590 D9 48 5 L 7 AE 455 17)
R p RS S O AR TR s we vOR TR
TR 5 T To T, S0 M0 i) SO F3 I, 22300 400 45 1 ik

BCR R S DTSR Bl T O ~F 1T B A7 T AR 1 1Y

(2) R BB K B R0k

SR FEY b 0 A S S AL A A AR R A 1L s TR VD i RS
RN/ INBE R (1) A AR, B T L 7040 1) P e 98 96 S A5
PUE S, SURT DA i 1A% 5 BT 3 v Bl U0 V0 i A% 0 4
PRARADL Y T 53 3k % o BRADLIX 33589 3R FH = A T T80 A
b, K. /BRI S 53 B2 5351 294 8 000 m A1 500 m,
21 BB AT 43 R R TE & 30 mo db RS KAk 1L
T = R S5 1Y T B R R T K0 R 2019 4R R
Vg R, 5 Sk 2053 2T B MR b 3 2o A 0 ) 7 b 1%
TR SR VR ARA o ik A AR 1) X A K] 43 K s T A 1
G 4,

109°36’

109°37"E

109°12’ 109°30’ 109°48' E 109°32’ 109°37'E
T T T T T

INE - To%, ] 4 Bl

o

21°42'N
T

;
7i sy

21°36'N

D

21°18'

21°36'

21°00'

a. JLER IR AR T X 3

b. BB VRIS IME T X I

o, RS A LT R IX

P4 WK TR AR = A O AR AL B 38

Fig. 4 Triangular mesh generalization and verification station for the hydrodynamic-sediment transport nested models
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Fig. 6 Verification of tidal velocity, tidal direction and suspended sediment concentration
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Study on the response of hydrodynamic force and sedimentation in
mangrove zone to wharf construction by a coupled
model based on remote sensing enhancement

Tang Yusen"?, Tu Xinjun"**, MaKe', LiMei’

(1. Center of Water Resources and Environment, School of Civil Engineering, Sun Yat-sen University, Guangzhou 510275, China; 2. Pearl
River Water Resource Research Institute, Guangzhou 510611, China; 3. Center of Water Security Engineering and Technology in Southern
China of Guangdong, Guangzhou 510275, China; 4. Guangdong Laboratory of Southern Ocean Science and Engineering, Zhuhai 519000,
China; 5. Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China)

Abstract: When the wharf project of Tieshan Port in Beibu Gulf was constructed, nearby mangrove plants were
damaged. A coupled model of hydrodynamic force and sedimentation in the gulf including mangrove intertidal zone
based on remote sensing enhancement was built. Impacts of the wharf on the tide, sediment transport, erosion and
deposition in the mangrove zone were evaluated. Results showed that the model can make full use of the tidal simu-
lation information in the South China Sea and can finely simulate the sediment transport principle nearby the wharf.
In association with information fusion technology of remote sensing inversion of the cover probability of global sur-
face water and local tidal levels, elevation data in mangrove zone were reliably obtained. The tides mainly in the
southern of the mangrove zone were influenced by the wharf. The velocity decreased at the most rising tide, and
that in the tidal channel increased at the most ebb tide. When the way to the wharf was transferred using a steel
trestle, the velocity in the southeast of the mangrove zone increased slightly. During the construction period of the
wharf, the increase of suspended sediment concentration varied from 20 mg/L to 50 mg/L in the range of 69% and
72% of the mangrove zone. Before the wharf construction, the average sediment deposition in the mangrove zone
accounted for 0.27 cm/a. For two designed ways to the wharf, i.e. the road isolating tide and the steel trestle allow-
ing tide passing, the average deposition accounted for 0.45 cm/a and 0.36 cm/a with the range of 96.6% and 89.3%
in the mangrove zone respectively. Provided that the steel trestle to the wharf would be selected, the average incre-
ment of the deposition in the mangrove zone decreased by 50%. The conclusions can provide the scientific basis for

the simulation of tide and sedimentation in intertidal zone and the decision of the mangrove protection.

Key words: coupled model; remote sensing enhancement; mangrove; suspended sediment; erosion and deposition; Tie-

shan Port
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