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Abstract

Abstract

Environmental quality assessment is a process that describes environmental
quality in an area compliant with some environmental standards. In China, there is no
systematic research on methods of environmental quality assessment aiming at
supporting regional decision-making, and the connection between monitoring and
assessment is still insufficient, and the assessment result usually hardly support
regional decision-making. The ecosystem of coastal area featuring interaction of
ocean and land is confronted with tremendous press from the human activities.
Therefore, marine environmental quality assessment approach to support coastal
decision-making should be studied to avoid the serious problems caused by decision
making errors.

International practice of marine environmental quality assessment mainly includes
EU Water Framework Directive and OSPAR treaty, UK Environmental Standards and
Conditions, Assessment of Estuarine Trophic Status and National Coastal Condition
Report of United States, National Water Quality Management Strategy of Australia,
and so on. Several development trends have been observed as followings: considering
the differences of ecosystem and districts, applying the method of decision-tree,
paying attention to reliability of data, expressing results in form of levels, and so on.

This paper summarizes the research progress, development trend, and existing
problems of environmental quality assessment, by comparing the approaches and
methods in and outside China. It builds up the approaches and methods of marine
environmental quality assessment in coastal decision-making. In the construction of
methods, it builds a method of environmental quality assessment based on
decision-tree. Based on features of coastal area, it designs a new approach of
environmental quality assessment related to multi-dimension decision-making. This
method get the final integrated assessment result by the results of main factors and

sub-factors based on assessment of all the indicators. This paper applies both methods



Abstract

in the projects of coastal principal functional zoning in Xiamen bay and Luoyuan Bay,
and compares the two methods by application process and assessment results.

The differences between the two methods of marine environmental quality
assessment based on decision-tree and multi-dimension decision-making have been
summarized as below:

In the view of assessment process; related to assessment parameters, the method
of decision-tree (DT Method) still use calculation of indices with sifting factors, while
the method of expert judgment and multi-dimension decision-making (EJ Method)
has basic assessment of all the collected data with existing advanced methods to
ensure the integrity of decision-making information; in the requirement of data, the EJ
Method has low requirement of data so that it can be applied in any condition of data
availability, even though large amount of data have better support for decision-making,
while the DT Method cannot be applied if some main data is absent; in data
processing, the DT Method only has assessment of current status, while the EJ
Method covers assessment of current status, retrospective assessment and integrated
qualitative analysis; in assessment process, the DT Method has qualitative assessment
of each factor according to assessment standard, while the EJ Method assesses
different factor and integrated result based on basic assessment according to expert
judgment; In the comparison and selection of alternative schemes, the EJ Method is
more convenient to operate than the DT Method.

In the view of assessment result, compared to the result of public involvement and
expert-judgment, the DT Method has low accuracy than the EJ Method; by
comparison of results of decision support, the DT Method has less support than the EJ
Method.

The advantages of the approaches and methods of marine environmental quality
assessment in coastal decision-making based on decision-tree and multi-dimension
decision-making over traditional assessment ways of Multi-criteria Decision-making
(MCDM), Driver-Press-State-Impact-Response (DPSIR) and so on, is that it can also
support decision-making. Through the research of methods comparison, the method of

expert judgment and multi-dimension decision-making is more suitable for marine
v



Abstract

environmental quality assessment in coastal decision-making. The DT Method can be
well applied in the condition that there are fewer or single alternative(s); The EJ
Method can be applied based on any amount of data with the condition that the
number and qualification of experts should be ensured, and while there are many

alternatives, the EJ Method can be better applied in coastal decision-making.

Key words: Environmental Quality Assessment; Multi-dimension Decision-making;

Decision-Tree; Coastal Area; Principal Function Zoning
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