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Abstract; The coastal waters around the northern part of Zhejiang Province are confronted by serious environmental threats
caused by the rapid development of the economy and highly efficient use of marine resources. In order to reduce and mitigate
the possible negative effects of larger sea-related projects on the marine ecological environment, we built an evaluation index
system to assess the offshore ecological environmental quality by analyzing the complexity and high turbidity of the water
around the northern part of Zhejiang Province, as well as implementing an AHP ( Analytic Hierarchy Process)-method
based on three aspects: water environment, depositional environment, and marine biodiversity. We used the entropy weight
method to determine the weight of the relevant factors, and used the comprehensive index weighting method to calculate the
marine ecological environment comprehensive index (S). When S = 75, it implies that marine ecosystem is healthy; when
60 < S <75, it suggests that marine ecosystem is sub-healthy; And when S < 60, it indicates that the marine ecosystem is
unhealthy. On the basis of this, we integrated GIS spatial analysis methods with a mathematical model to practically study,
on a macro scale, the coastal water around the northern shores of Zhejiang Province from 2009 to 2012. The results were as
follows; (1) the ecological environmental quality of the coastal water around the northern shores of Zhejiang Province are in

an unhealthy state, especially in Hangzhou Bay, Xiangshan Harbor, Sanmen Bay, and Ningbo-Zhou Shan sea area. The
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high inorganic nitrogen and phosphate contents and weak ocean primary productivity are the main factors affecting the
quality of this environment. These factors cause high organic pollutant index values, high levels of eutrophication, and
serious marine pollution in this area. (2) The hotspot analysis results showed that the pollutants are mainly concentrated in
the Ningbo-Zhou Shan coastal waters, Hangzhou Bay, Sanmen Bay, and some other river estuaries. These regions have poor
biological survival and low biodiversity due to economic development, construction of large sea-related projects, overfishing,
and serious water pollution. In addition, the complexity and high turbidity of the water around the northern shores of
Zhejiang Province cause weak ocean primary productivity, which affects the health of the entire ecosystem. (3) The analysis
indicated that the unhealthy areas are mainly distributed in the vicinities of the coast, estuaries, and harbors, and the
distribution of these areas with low ecological environment quality is similar to the human activities pattern, which suggests
that human activities are the main factors affecting the health status of this marine ecosystem. In general, ecological
environment quality in the coastal waters around northern Zhejiang Province progressively worsened between 2009 and 2012.
This empirical study shows that the index system constructed for eco-environmental quality assessment and the method
adopted reflects the actual state of a particular ecosystem and the internal relationships of the ecological system.
Furthermore, our study results can provide a scientific basis for improving ecological environmental quality in the northern

coastal waters of Zhejiang Province.

Key Words: eco-environmental quality; GIS; spatial interpolation; hotspot analysis
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Fig.1 Distribution of stations in coastal waters on the northern

part of Zhejiang Province
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Table 1 Resultant comparison of the Cross-validation from different interpolation methods

EGIEWIRFS B2 Type Of Error
Interpolation Method BRZEHIME Mean T AR ZE Root-Mean-Square
IDW 0.045000 0.01413
GPI 0.011800 0.01322
OK 0.001182 0.01270
RBF 0.001858 0.01273

IDW . JZ i B AL 72 Inverse Distance Weighted ; OK: 57 HL A% i {5 7 Ordinary Kriging; GP1: 4= Ja) 22 1l 5,
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Table 2 Index system for eco-environmental quality assessment in coastal waters on the northern part of Zhejiang province

H#5JZ Target Layer WEWJZ Criterion Layer 16452 Index Layer
WITLAE JU I M A S RGBT KBS ((B))) AHIERAEEL ((C) 1)
Eco-environmental quality assessment in BEFRKT ((0),)
coastal waters on the northern part of R ((C)3)
Zhejiang Province DURERSEE ((B),) ALK ((C)4)

BALY ((C)5)

WA EERE ((0)4)
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TR A M AR R ((C) 1)
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y= . (1)
COD, NH,, DO,
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Table 3 The background of heavy metals and toxicity coefficient
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Table 4 Factor standards for eco-environmental quality assessment in coastal waters on the northern part of Zhejiang province
R T A 4318 S
Indicator Indicator Score Reference Standard
e YL H
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Table 5 Weighting factory of eco-environmental quality assessment in coastal waters on the northern part of Zhejiang province
K ¥ Indicator c, c, Cy C, Cs Ce c, Cy Cy Cy (o
I EE Weight 0.154 0.32 0.026 0.028 0.032 0.04 0.109 0.101 0.098 0.072 0.02
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Fig.2 Interpolation result of eco-environmental quality assessment indicators
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Fig.3 Hotspot analysis result of main eco-environmental quality assessment indicators
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Table 6 Statistical results of eco—environmental quality assessment in coastal waters on the northern part of Zhejiang province

L5 Ratio

ZEY% Class FEEL Index
2009 2010 2011 2012
{# 3 X Healthy Region >75 16.6% 14.22% 15.22% 1.93%
W f@EE X Sub Healthy Region >60—=<75 33.32% 30.71% 32.92% 34.81%
AAdEEIX Unhealthy Region <60 50.08% 55.07% 51.86% 63.26%
(1) fEREIX
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Fig.4 Distribution results of eco—environmental quality assessment in coastal waters on the northern part of Zhejiang province
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