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Table 1 Information of the selected remote sensing images

E # HES AP E/m B3 i 8]
Landsat MSS 129-36 80 1973-11-17
Landsat MSS 129-36 80 1978-05-13
Landsat TM 120-36 30 1990-10-15

Landsat ETM+ 120-36 30 2000-09-26
Landsat TM 120-36 30 2010-08-19
HJ1A CCD1 453-72 30 2013-05-13
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Table 2 Classification system of coastlines

BEAED T
BRMERES O TFRRRRD IR L
B omaEs FIF R R
5 wmea LT WA
O AV 559 0 R 4
L mEEs FI T SRR 155 50 A 0 L B A 2
% axER i A TR , BT ol SRS 40 5240
% wnmxss 15400 RS 3k BT AR R

2.3 ERTEFH/HAE

AL BEXEA AT TR ETBEFELRE TSR . ZWEXERERERE. ST ESAHEAZ
ARV HH, B AR vk RS I B R AR AR AL 28 R AR AR RRAE » T AR Bk RE 5 R B R AR AL IR B R VS L O T DA 45
BEBBEFEANERITETA. AXERLKFRRRGRNEM b, S8 RERENEREIMLR &2 GIS
BAFF DSAS B g BIREU T MM 1 2 R AL B AR DA R Bt AR i T AR » R A7 1 5 R i 25 AR AL AR IE AT, SR 45
BRARREN RREFIX N LA AT REST T oK. FLBARRBREFRANE 3 IR, KL REBGE
BRI EREIT R BT E R RNERER, BT RIER TR RS ERE.

x3 RERBIXALMBPE LK

Table 3 Classification system of the land use in the coastline changing area
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Fig. 2 Coastline changes in the Haizhou Bay during the past 40 years
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Fig.3 Long term changes of the area of the Haizhou Bay
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Table 4 Coastline lengths extracted from 6 satellite images from 1973 to 2013(km)
& #w
WRAELXH
1973 1978 1990 2000 2010 2013
MORE 1.83 1.29 1.15 1.15 0.85 1.20
B BB R RS 2.53 29. 68 2.47 19.06 2.59 7.74
fg e 8.78 6. 88 6.12 5.31 4.51 4.01
2 BREL 12.64 12. 64 11.91 10.37 10. 23 10. 23
AN 25.78 50. 49 21. 65 35. 88 18.18 23.17
N 2R ER 8. 34 9. 06 3.32 1.38 7.51 19.79
T HhEER 51. 98 29.11 71.10 49. 67 54. 83 40.37
i Bk 3. 64 6.2 16.43 23.16 29.06 32.89
= AN 63. 96 44.37 90. 85 74,20 91.40 93. 05
& i 89. 74 94. 86 112.51 110. 08 109. 58 116. 22
RS BEBBPLF ARG
Table 5 The percentage of different types of coastline
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fg e 9.79% 7.25% 5.44% 4.82% L11Y% 3. 45%
£ WREL 14.08% 13.32% 10.59% 9.42% 9.34% 8.80%
AN 28.73% 53.22% 19.25% 32.59% 16.59% 19.94%
A BiTER 9.29% 9.55% 2.95% 1.25% 6.86% 17.03%
T HhEER 57.93% 30.69% 63.20% 45.12% 50. 03% 34.73%
22 Bk Ee 4.06% 6.54% 14.60% 21.04% 26.52% 28.30%
= AN 71.27% 46.78% 80.75% 67.41% 83.41% 80. 06 %
& 3t 100. 00% 100. 00% 100.00% 100.00% 100.00% 100.00%
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Fig. 4 Distribution of different types of coastline in 2013
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Fig.5 The changing rate of coastline (EPR) during 1973 and 2013
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Fig.9 Distribution of different types of land use in the coastline changing area during 1973 and 2013
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Analysis of the Spatial and Temporal Changes of the Coastline
in the Haizhou Bay During the Past 40 Years

CHEN Xiao-ying, ZHANG Jie, MA Yi
(The First Institute of Oceanography, SOA, Qingdao 266061, China)

Abstract: Satellite images of Landsat MSS, TM, ETM+ and HJ-1A CCD1 were used to extract the chan-
ges in the coastline and land use type in the Haizhou Bay during the past 40 years from 1973 to 2013. On
this basis, the characteristics of the spatial and temporal changes in the coastline and the coastal zone utili-
zation were analyzed. The length and type of the coastline in the study area was found to have changed sig-
nificantly over the past decades, characterized by the increase in the coastline length and the decrease in the
area of the Haizhou Bay. The artificial coastline was the dominant type in the study area; The land area
showed a net increase of 65. 54 km? during the recent 40 years due to the coastline moving towards the sea.
The changes were uneven in space and time, with the major ones occurring in areas of the Lanshan Port,
from Xiuzhen estuary to Zhewang estuary, from the Xingzhuang estuary to the Xishu, and the Lianyunga-
ng port. During 2010 and 2013, the changes was found to be most significant, with a rate of 122. 9 m/a, as
a result of urban expansion. The development and utilization by the human being was regarded as the pri-
mary factor accounting for the changes in the coastline of the Haizhou Bay. And the development and utili-
zation pattern also showed significant temporal variability. The salt industry and aquaculture were domi-
nant in the early stage, whereas the port construction increased significantly from 1980s. And in the new
century, the reclamation for urban construction expanded substantially, and had become the primary way
in the coastal zone development in the study area.
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