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Tab.3 Changes of the coastline length in the ECS in 1990-2015
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Fig. 2 Temporal-spatial features of the major bay coastlines along the ECS in 1990-2015
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Tab. 4 Average expansion and proportion of each bay coastline in the ECS in 1990-2015
1990—1995 4F 1995—2000 4F 2000—2005 4 2005—20104F 2010—20154F Bt
B (km?) 1 HE(%) B (km?) 5 (%) BEES (km?) A7 EE(%) B RS (km?) (5 HL(%) B2 (km?) /5 (%) S (km?)
UEBEE 141 4751 222 31.29 3.65 8272 592 73.97 3.14 7071 1635
MRS 156 5249 488  68.71 0.76  17.28 0.08  26.03 130 2929  10.58
Bt 297 100 7.10 100 441 100 6.00 100 4.44 100 26.93
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Fig. 4 The average distance seaward expansion of the coastlines
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Tab.5 Change of bay water areas along the ECS in 1990-2015

Ay 1990 4F 1990—1995 4F 1995 4F 1995—2000 4F 20004F 2000—2005 4F
E it Skm?)  AKm®)  EOR%)  Skmd)  AGm®)  EPE©%)  Skm®)  AKmd) IR (%)
LB 10.389 -0.102 -0.98 10.288 -0.192  -0.0186  10.096 -0.272 -2.70
B 3.460 -0.036 -1.05 3.423 -0.111  -0.0324 3.312 -0.026 -0.78
Bt 13.849 -0.138 -1.00 13.711 -0303  -0.0221  13.408 -0.298 -2.22
Ay 2005 4F 2005—20104F 20104 2010—20154F 20154 it
TabR S(km?) Akm?) AR (%) S(km?) Akm?) AR (%) S(km?) Akm?®) (%)
ALEBIEFE 9.824 -0.451 -4.59 9.373 -0212  -0.023 9.161 -1228  -11.82
[efiSEa0 3.286 -0.102 -3.09 3.185 -0.052  -0.016 3.133 -0.326 -9.43
Bt 13.110 -0.552 -4.21 12.558 -0.264  -0.021 12.294 -1.555 -11.23
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Fig. 5 The area changes of each bay in the ECS in 1990-2015
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Tab. 6 Value of bay morphological indices for the ECS in 1990-2015

IR XIS 1990 4F 1995 4 2000 4 2005 4 20104 20154 SEEE
LiRAIRES 1.79 1.77 1.82 1.86 1.85 1.85 1.82
Sl 3.53 3.52 3.47 3.48 3.46 3.51 3.49
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Tab.7 Variation of bay shape index in different types of the ECS in 1990-2015
MEESZEA 19904F  19954F 2000 4F: 2005 4f: 20104F  20154F  1990—20154F
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Fig. 6 The artificial strength changes of coastline in the ECS in 1990-2015
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Fig. 7 The bay exploitation and utilization intensity changes in the ECS in 1990-2015
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Fig.8 Statistics on the bay shape index of the major bays in the ECS in 1990-2015
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Spatial and temporal evolutions of the major bays in the
East China Sea under the influence of reclamation

LI Jialin"*®, WANG Lijia'
(1. Department of Geography & Spatial Information Technology, Ningbo University, Ningbo 315211, Zhejiang,
China; 2. Donghai Institute of Ningbo University, Ningbo 315211, Zhejiang, China; 3.Collaborative Innovation
Center for Land and Marine Spatial Utilization and Governance Research at Ningbo University, Ningbo 315211,
Zhejiang, China)

Abstract: The spatial pattern changes of bays under the influence of reclamation can profoundly
reflect how human activities affect the natural environments, which is important to effectively
protect and utilize bay resources. Based on 6 Landsat TM/OLI remote sensing images during
1990-2015, this study analyzed the variations of major bays from the coastline and bay surface
morphology and explored the correlation between the reclamation intensity and spatial pattern
changes for the 12 major bays in the East China Sea (ECS). The main conclusions include that: (1)
the length of the main bay coastline in the East China Sea, from 1990 to 2015, increased by
66.65 km. The extensive coastline growth was found during 2005-2010 and the growth reached
38 km. Sansha Bay has the longest coastline (439 km) and the shortest (105 km) was found in
Luoyuan Bay; Xinghua Bay experienced the largest coastline growth (54.53 km) in the past
decades, and the least was in Luoyuan Bay (25.75 km). In general, the artificial coastline
continued to increase and the degree of artificialization had been continuously strengthened. (2)
The coastline of the bay continuously moved to the sea, with a distance of 26.93 km (1.08 km/
a). The most significant seaward expansions were found in 1995-2000 and 2005-2010, reaching
7.10 km and 6.00 km, respectively. Hangzhou (4.93 km) and Xinghua bays (4.15 km)
experienced the largest seaward expansion of coastline, while Xiamen Bay had the shortest
(0.55 km). (3) The total area of the major bay waters decreased from 13.85 km? in 1990 to
12.29 km? in 2015 in the East China Sea, down by 11.23%. Additionally, the morphological
indices of the bays showed a continuous rise trend, which indicates that spatial patterns were
transformed to be more complicated. The largest reduction with water area was observed in the
Hangzhou Bay (0.726 km?), accounting for 46.69% of the research area. (4) The indexes of
artificiality and development intensity showed a continuous rise trend. The utilization degree in
the southern part of the study area is higher than that of the northern part, and the interannual
fluctuation of the development intensity in the north is much varied. In addition, the bay
development is positively correlated with the length of the coastline, the length of the artificial
coastline and the shape index of the bay, and negatively correlated with the length of the natural
coastline and the area of the waters. As the development intensity increased, the intensity of
reclamation activities increased significantly.

Keywords: reclamation; bay coastline; bay morphological changes; bay exploitation; the East
China Sea



