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Determination of dike line for tidal sand ridge artificial island based on
remote sensing of geomorphic features: case study of Dongsha radial sand ridges

GE Xiaoping' , DING Xianrong', KANG Yanyan’, GAO Hengjuan', WANG Xinhao '
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2. College of Harbour, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China)

Abstract; Using the Dongsha offshore radial sand ridges as a study area, the layout design for the offshore sand ridge
artificial island was studied under the condition of insufficient basic hydrologic, sediment, and terrain data. With long-
term remote sensing data under ebb tide conditions from 1973 to 2014, stability analysis of tidal flats was carried out
based on the repetition rate of the exposure area, and the most stable and appropriate dike outlines for sand ridge
reclamation were identified based on the distribution characteristics of the repetition rate and the spectral distribution of
the grid number. According to the characteristic lines of geomorphological evolution, including the water parting line of
the sand ridges and that of the main tide intake sub-basin, the internal contours for the water parting lines in the

reclamation area and of the main tide intake sub-basin were designed.

Key words: radial sand ridges; waterline during ebb tides; repetition rate; water parting line; determination of

dike line

TR MEVR [ R e — T % i e R R 48 TR, DR A R M & T AR 514 BlfES Ak
V] PR IR A, TR R R F & DT AR, A 11 R A SRES LOR  JE R AR TT & T 3K 200 J7 hm 51
W, BB a2 by e pag VARt 1 AR YT T VA M X R R e s R S A R T 5 Y Uk L R
FF & F PRI 40 2L ) A H bR, 2010—2020 AF VT3 B K1) BB BE VR AR ME VR 1 800 km?® , JH: A B v PR Xa) (1 2L 1

Wi EH. 2015-01-10

EEWA. “+ = 1 B KR TR (2012BAB03BO1 ) ; L7574 A SR Bl 2% £ 4 ( BK2012414 ) 5 B 52 1 1 24 25 PE ATl B} 6F & 0
(201005006) ; 1 o AR FEASRHIF L 45 2% % 1 ( 2009812314 ,2012B00414)

EBEE N B/ANF(1977—) B TLHRITA P, 4 FZNE QRIS KR (S B, E-mail: njgexp@ 163.com



%5 6 10 F/ANFL G SR TR AE BV T8 BRI AT 1k —— LUR DB TR U o 21

FL666. 67 km*™ | 1EES TRV AT BB T8 S I IR S 28 BT 5T AR £, (H 3 Rl nl i BT
D)2 AS ) J00 3038 S Ve o Bl g M Bk R ) XSV VA 20 T A S R R SRR R AN 7 A T Sk S e 5 A e A L 0 R
SEIAEVD AR AR R it TR SRR B R L R R R AT B R U N T IR ) 5 Y
R DRI, A B AR BRI A SRS I ST XTI M v R VR A T & AR T O, o AR A
BREE R ERY ST T 5 2B I YA R TR BBk

R, YTV ok ) B 22 i e fa i s HE | ISR BE 4k — SRR FH K 1 SRR Va2 ol i 05 ik s &
Py PR | a2 e A A i A B R B A R R B A B R R TR R R i oA A
L N AT A L RO S EZ T EEAE TCGEORHX e AR FH A SCET XS R V08 AT 8 2 Bl SR e 4 10 i
AR R NG SR SRR (R B T R VDA th B | 23K 403 7 h 2 55 b R AR F b, 64T
R B 2 A o (9 AN 0 26 0 N AE BB 2 0 3 B 7 YRR 5 R E B = /K S IR VD MU 25 FE R 0ER) A0 175 1
T, SR b R R B Bt R VN TR B & A R Uik, B IX AL T 121°1'E ~ 121°19'E,
32°57'N~33°17'N, LU 5248 16 km SRSV RF R B E — AR IR R (K 1) .

1 HyEskiE K i

WF5E K H 1973—2014 473k 29 W38 B | 5 18 2]
Bt i Bt PP AT RBROME AR B, 2 BB E 22 o T™
Bl , i MSS A1 HY Bds (R 1) o Bl ik 7 AR
FR UL RV 3K T T B T R 5 DX Il %) 3600 45 ek ok
1 50 I 7 I5F ), 285 10 ok % o [ e R 2% i 1) Bt
(AR RIS , AGRIE T FH R B A IR AR S TR 58 a1
TS

B A B 2 AL HE S LA IE KA IE 2 =
FUG R S R, o LR R G, ki M 0 43 TL AT A
TESSE52 GPS BRI 1:50 000 HiIE &, YT HESEE 7]
AR T3 P - T 42 o), G f T v i M 8 43 (iR 22 AN
TEAMETT) 5 8 B2 TUAT LLZS & B 58 X K TR A5 i
GPS i Al —SeA2 e (1 M SRR 5 (e B 58T,
A Sl o R AR PR ENVI hsR ik 2 g W

clt
>

K

B TAIE IR 227 1 METTPAN 1 MRRAEREE

2 ﬁﬂ: ?—ﬁ 7‘5_ i Z'E Fig. 1 Study area

FITEAES I X B0 ) A AR R AN 7 AR W R B D0 T, Ul e iR R V0 N T S B e,
RO A « (a) G BRAYAMERZ AL 5 (b)) R il Lt T3 i v BB AKX 8 o b 450 45 52 i g 3 e 1K
SEF R AL T VDA A 85 M R A2 R A8 PRI S S B e e 75 92 IR TV M SRR AL 2 ) RT3 N SR e 0307
5 BTk B3k 2 M AZ I,
2.1 ETFHERPF|RES MO ERIMELEL T %

V0 AV e e T R A R S VD R AR M A A T AR B TR AR R R T D
RIS AN ER R ek, 5 WAL VD N T 00 e L LR B B 4 0 o o2 T P 2 RS, o T M A2 v i o AR S
T LA S I 0 U /AT 0 5 I ) Ml P K T AR B RS 23 M v, AR 8 e AR R e VD L —
FBCR IS [B] H A2 M | R o e o 5 AR AR R M I R AR , WSO AR HOT LA B R AE 3R SRR 22 5k

BT SR IT « (a) RAGZELEAY TM 18 BGAR R0 P13 30 m KEBEAFIE  AF5EIX L) 30 m 4% W#EAT
HARALAL B CEAIRS T 30 m W 2x AR5 223 52 R HG TSR A5 R M A RS BE s i /D T 30 m AR A &
SO ST A R E (RS S 2 22 S B0 TR TAR R RIS ) 5 (b) $2 s 01 40 i a8 S ol /K 2 46
AR S MRS 50 S LA AR 5 (o) XM O AR 0 e ol o A2 R840 R AT TN & ISR AN (L
A (D) MA(2) ) 5 (d) AR R (S AR B3R BT R GE T, AR 3 ZARE PR IEAY R (5, AT U B AR



22 WK E Sl (AR R SRR ) 55 43 &

TEVERFAE ; (o) ARE ML R | 0 OIS B DX, e Pl B SR T AR, R A7 4R A 2 (R 2 AR I, AR 45400 20 [ 5 o
A 5 () G5 E A BRI BT EOR TR ANER 2 | AR A RSN R i bl 7 58
F1 BERRPEHLEBRZGEER

Table 1 Data sources selected from characteristic remote sensing images during ebb tides

e J'REQER ] JRAB I TH] bveiald e I'REQER ] JRAB I ] Hdln iR
1 2014-02-20 10:27:15 ETM 16 1998-01-31 10:06:22 ™
2 2013-05-01 10:05:01 HJ 17 1996-01-10 09:33.28 ™
3 2012-04-26 10:19:16 HJ 18 1995-08-03 09:34.32 ™
4 2011-03-26 10:43:56 HJ 19 1994-12-06 09:44.30 ™
5 2010-12-10 10:23:33 ETM 20 1992-06-07 09:54:00 ™
6 2009-06-14 10:20:59 ETM 21 1991-04-02 09:52:12 ™
7 2008-04-24 10:20:39 ETM 22 1988-03-08 10:00:25 ™
8 2007-05-08 10:20:58 ETM 23 1987-02-02 09:50:50 ™
9 2006-04-03 10:20.37 ET™M 24 1986-03-03 09:56:52 ™
10 2005-04-16 10:20:07 ETM 25 1984-03-21 09:58:00 MSS
11 2004-02-25 10:19:39 ETM 26 1983-04-04 10:00:01 MSS
12 2003-02-06 10:19:11 ETM+ 27 1977-04-20 09:34:.30 MSS
13 2002-02-19 10:19:23 ETM+ 28 1976-03-20 09:48:15 MSS
14 2001-07-26 10:19:48 ™ 29 1973-11-16 10:01:27 MSS
15 2000-06-05 10:22:25 ™
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Fig. 2 Results of waterline extraction Fig. 3 Distribution of repetition rate R of tidal flats
(with image of April 6, 2012 as an example) during ebb tides from 1973 to 2014
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