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Table 1 Information of the remote sensing image data

G ey RERE RBB AWM WM mRM AR
2020-12-22T02:25:51 Landsat-8 OLI 30 118-40 0.27 0.08
2020-08-16T02:25:33 Landsat-8 OLI 30 118-40 10.24 0.07
2020-10-04T02:25:42 Landsat-8 OLI 30 117-40 14.61 -1.38
2013-04-12T02:27:41 Landsat-8 OLI 30 118-40 0.35 -0.38
2013-08-29T02:27:35 Landsat-8 OLI 30 118-40 10.17 0.13
2013-12-03T02:27:09 Landsat-8 OLI 30 118-40 1.54 0.42
2005-11-27T02:14:16 Landsat-5 ™ 30 118-40 0 0.13
2005-06-04T02:13:02 Landsat-5 ™ 30 118-40 4.1 —0.08
1995-09-13T01:27:38 Landsat-5 ™ 30 118-40 0 -1.93
1995-08-12T01:29:09 Landsat-5 ™ 30 118-40 0.08 -2.79
1995-11-16T01:25:04 Landsat-5 ™ 30 118-40 2.83 0.01
1985-11-09T01:18:52 Landsat-5 ™ 30 117-40 0 0.06

1.3 FEZIZEERSZE

R 25 248 F2 2R A A e B o 0 S 1, 3 o
FUAREE 8 AT LA AT 2800 5 7K P TE S s 135 4, bl
67010 € TSy G IV ID L SPAR ST d e =x | i
2T 4135 R 0 T HE 4 U5 — 1 2 S5 K A

(MNDWD), $#EBUK AR 8 EA Pk | i, s
PEris
Green — MIR
— v 1
MNDWI Green + MIR (1)

A H: Green Sy TM FI OLI & B4 P H 2% 't i Bt
AG/H

MIR LA B -

AR XL NN T RS AR
2 A RE, IFIRYE R LRHIENR H AR Rt — 2 4)
RS R AT TR LR L DT R A RN R
MR o e i1 2 A B 3, >R H AL 7
ot H BB R AT IOE 5028, R Z
FhEhR A% B & SRR RS IR, £
VRIS RRIE RN A5V R R AR PR AR PR, R R IR



62 Marine Geology Frontiers

TR R R 20244 H

BIE 1 R, R BEA A SR bs
22 R,

14 BEFIMAASE

AR TR 5T U 25 B R Vo 2 1) P B A A 10 km 2
STZE MK, DAGE i XA MR BY — 11V Al 4
FHIEIBGEAR, R FHAE B 3B o SOkl il + A
FA A Rk . bR #R L IS S Al b
(F2),

28 H M 4y SR e AR S 2, oA
SRR B B o R BoT X IR A(2):

D =1In(a;) - [0.5(Cov;])] -

[0.5x - M)" (Covi™) (X - My)] (2)

AP DL XA B | B —FRE SR AL A
LI R

M;. Covi. a7 BN REA I | BT 22
FEREFN R MG TR T iR

FETWRE

FRLR A R R 1 R
LB 5 T AR B ARk 3 S0

P2k S 57 (0% (LCT) 45 AN [F) 2 20 P 2R A —
SR PR ZRARARAL T 4 L, AR (3) s

Ly—Ly
LCl,y, = —2
" L,(m—n)

o LCL,, i m — AN [R) 28 380163 1 2k 1) 7 3548
(&=

L, 5 mAF 0 R K

L, N g RAKE;

L,,—L, FmufE N AR B

O3 IE AEBRR S E — i FR I b 3R AF R A

1.5

x 100 (3)

e

(a)BA LG (D) IR L (PR L; () AR () AT
1 REMRERED

Fig.1 Example of coastline interpretation
R2 BEEBIFNRE
Table 2 Interpretation marks of the coastline
JREERY WEBHAR. G B) bR &
HA R NIR. Red. Green A 1M1 R LK SR, 43 AL, TR B AL (B AL
TR 2k Red. NIR. Green TELLGUEBE N R RBUK, £ BRI, 745G R LR T, FRIat R
bR 2k NIR. Red. Green FRECEE, mFEIRSER &K ERAC SRS, Ara e
Y= NIR. SWIRI. Red BRI 1 F) 0 T T B EL S A I 0 0 A BUIR BN B AR
NT R SWIR2. SWIR1. Red JURTZAREA N, 20915 K TS BT a . AKINAE) 53 O K45 3 4% 50




540 5 2 4 Togts, 4. IR EBGAAR WA =1 115 T 40 4500 2 48 M e i =S A8tk 4 63
LandsatTM, OLI #2854
SR . K URE S A
v
T MNDWL . |
)
S K IR
FoLA S SR 5K
7 Y # v L4 A7 v l Y Y
x| (o | [wmem| [ | [ AT N : 2R
pugg || g || regk || e | | e || KEE || NG| BRIE |y | (R
R PRI b P MR TS

B2 EF&HREIE LIRS ERARKLEE

Fig.2 Technology route of coastline extraction and landuse change detection
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Fig.3 Accuracy verification map of coastline extraction and landuse classification
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Table 3  Variation of coastline change in the Sanmen Bay in different characteristic years
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Table 4 Cross-tabulation of landuse classes area in the Sanmen Bay between 1985 and 2020
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Fig.7 The landuse mappings of the coastal zone of Sanmen Bay in different characteristic years from 1985 to 2020
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Fig.8 Comparison of main economic and social indicators with coastline artificial and urbanization in Sanmen Bay
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Analysis of spatiotemporal changes of coastline and coastal zone in Sanmen Bay,
Zhejiang Province in recent 40 years based on remote sensing

MA Yuanhao', GU Pengz, ZHOU Chunyanl*, WANG Qiushun3

(1 Key Laboratory of Coastal Disaster and Defence (Hohai University), Ministry of Education, Nanjing 210098, China; 2 Nanjing Hydraulic Research R
and D Tech Group Co., Ltd., Nanjing Hydraulic Research Institute, Nanjing 210009, China; 3 Zhejiang Institute of Hydraulics and Estuary, Hangzhou
310020, China)

Abstract: The coastline of Sanmen Bay in Zhejiang Province, East China was classified as rocky coastline, sandy
coastline, muddy coastline, artificial coastline, and estuary coastline by human-computer interaction based on the
Landsat satellite images of 1985, 1995, 2005, 2013, and 2020. The landuse types in the coastal zone of Sanmen
Bay were classified as water bodies, forest, bare land, urban, and agriculture using interactive supervision. The
results represent that rocky coastline and artificial coastline in the bay have been changed significantly in the past
40 years. Most prominently, the artificial coastline was increased by 80.3 km while the rocky coastline decreased
by 79.3 km. The urban and water bodies were the major landuse of recently reclaimed area, which has extended
the coastal zone of Sanmen Bay by 130 km’ in accumulation in the last 40 years. The conversions from bare land
to urban, bare land to agricultural, and forest to urban are the primary land transfer types in the Sanmen Bay
coastal zone. In the past 40 years, the fractal dimension of Sanmen Bay coastline has been decreased from 1.22 to
1.201, and the proportion of artificial coastline and urban has been increased by 13% and 22.57% respectively, in
general trends of seaward advancement and rising artificiality/urbanization. Human activities are primarily re-
sponsible for the changes in the coastline and coastal zone land use of Sanmen Bay. With the implementation of
protection and rational use of the coastal zone, the development and exploitation of the Sanmen Bay coastal zone
has been gradually improving and stabilizing.

Key words: Landsat satellite images; Sanmen Bay; spatial and temporal coastline changes; land use; remote sens-

ing
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