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Abstract: For the sustainable development and utilization of marine resources, and protection of marine ecological
environment, coastal countries have successively implemented marine spatial planning ( MSP ). MSP is considered as an
important marine management tool, which is an indispensable part of marine ecological civilization construction in China.
Scientific and reasonable division of marine spatial units is the basic work of marine spatial monitoring, evaluation, planning
and management, which is of great practical significance for the protection of marine ecological environment and the
sustainable development of marine resources. However, the characteristics of the ocean, such as mobility, openness and
boundary ambiguity, make the division of marine spatial units more complex and difficult than that of land. In this study,
we collect a large number of data from environmental monitoring sites in Dongshan Bay. Based on the comprehensive and
detailed data which can capture ecological environment status, we propose a technical scheme of spatial evaluation units
division which is suitable for fine-scale sea areas. The scheme constructs the index system for the division of marine spatial

evaluation units based on the physical, biological and chemical elements. Combined with GIS technology such as
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interpolation and spatial overlay analysis, Dongshan Bay is divided into 67 basic spatial evaluation units, which is a more
accurate and scientific division of marine spatial units. On the basis of marine spatial units, local government can carry out
the marine spatial monitoring, evaluation, planning and management. The marine environmental protection strategies and
marine exploitation activities can be formulated for the sea areas with different environmental endowments by considering the
local conditions. This division approach can not only provide technical support for the MSP of Dongshan Bay, but also can
be a supplement of spatial units division approach for marine spatial monitoring, evaluation, planning and management.
This division approach is suitable for fine-scale sea areas, but it is also applicable to large and medium-scale sea areas
where complete and detailed environmental monitoring data can be obtained. The technical scheme of marine spatial units

division proposed in this study has a wide application prospect.
Key Words: marine spatial planning; spatial evaluation units; spatial division approach; fine-scale; Dongshan Bay
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Fig.1 Location of Dongshan Bay, Fujian Province
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Table 1 Indicators and weight of marine spatial evaluation unit division
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Table 2 Research data
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Table 3 Statistics of chemical indicator in Dongshan Bay

EY T A km? Atk E T/ km? Atk
Class Area Proportion Class Area Proportion
1 2 First class 0.00 0.00% 3 %% Third class 257.35 66.86%
2 %% Second class 12.12 3.15% 4 4 Forth class 115.42 29.99%
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Table 4 Statistics of chemical ecological indicator in Dongshan Bay

EY T A km? Akt EY T/ km? Atk
Class Area Proportion Class Area Proportion
1 2% First class 150.89 32.57% 3 %% Third class 106.71 23.03%
2 %% Second class 90.31 19.49% 4 2 Forth class 115.42 24.91%
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Fig.3 Classification of physical indicator in Dongshan Bay
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Fig.4 Classification of biological ecological indicator in

Dongshan Bay
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Table 5 Statistics of biological indicator in Dongshan Bay
R T km? e S T A km? it
Class Area Proportion Class Area Proportion
1 2% First class 70.75 18.38% 3 2% Third class 92.39 24.00%
2 %% Second class 137.18 35.64% 4 %% Forth class 84.57 21.97%
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Fig.5 Spatial division of evaluation unit of Dongshan Bay, Fujian Province
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Table 6 Classification of spatial evaluation units of Dongshan Bay, Fujian Province

201 YHREMERRIRER  AEYFREERRESR AFREIERER M RIS AR 73 L
Type Physical Indicators Biological Indicators Chemical Indicators ~ Evaluation unit ID Proportion
1 1 1 3 27 1.24%
2 1 1 4 26 1.11%
3 1 2 3 4,8,24,65 10.51%
4 1 2 4 67 5.40%
5 1 3 3 1,2,3,5,6,42,59 6.21%
6 1 3 4 7,9,23 3.45%
7 1 4 3 29,30,53 3.14%
8 1 4 4 10,54,55 6.37%
9 2 1 2 14 1.46%
10 2 1 3 40 8.63%
11 2 1 4 37,38,39 3.10%
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25 L/ S A S /e I d R e G A T A R A I S IvE R AR 73 L
Type Physical Indicators  Biological Indicators ~ Chemical Indicators  Evaluation unit ID Proportion

12 2 2 3 11,12,25,36,41,57,66 11.38%
13 2 2 4 34,35,63 4.20%
14 2 3 3 28,31,32,33,56,60,61 7.45%
15 2 3 4 13,43 1.51%
16 2 4 3 16 0.97%
17 2 4 4 15 0.49%
18 3 1 2 19 0.64%
19 3 1 3 44 45 0.96%
20 3 1 4 64 2.05%
21 3 2 3 48,62 3.13%
2 3 2 4 47 0.37%
23 3 3 3 46,49,50,58 2.81%
24 3 3 4 20,21 2.05%
25 3 4 2 51 0.27%
26 3 4 3 22,52 9.40%
27 4 4 2 17 0.78%
28 4 4 3 18 0.92%
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