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Table 1 The general measuring indicator system and weighted values of marine ecological carrying capacity
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Table 2 The values of genral measuring indicators of Liaoning marine ecological capacity from 2000 to 2009
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2000 0.1903 1.3068 0.9797 0.4832 0.3726 0.6911 0.5181 0.8814 0.7950
2001 0.2042 1.2530 1.2149 0.5161 0.2504 0.5687 0.4696 0.8797 0.7597
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Table 3 The general measuring index values of Liaoning marine resources and environemnt carrying capacity and

population and economic development pressure from 2000 to 2009

SAMIRETERC  AFy 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
A SRR 45489 52909 29975 32906 1.5532  1.8341  1.4134 0.8963 0.8235  0.4586
HRE T 0.1149  0.0857 0.1611  0.1706  0.1923 02902 02813 02143 02726  0.4010
HEIEE RS T 51030 57643 35216 39026  1.8826 24516 1.8726 1.1105 1.0815  0.6848
Gt RIS 29706  1.8359 23189  1.1010  3.1872  3.3641 85896  6.4274  7.5540  6.8804
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Fig.1 The dynamic change of natural carrying capacity index
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Fig.3 The dynamic change of general carrying capacity index
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Table 4 The evaluation of sustainable development state

of Liaoning marine area
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General Measurement of Marine Ecological Carrying
Capacity and Biological Immunology
: A Case Study in Liaoning Province

DI Qianbin, WU Jialu, ZHANG Jie

(Center for Studies of Marine Economy and Sustainable Development, Liaoning Normal University, Dalian 116029, China)

Abstract: Research on carrying capacity, regarded as the basis for the sustainable development of
resources and the environment, is gaining more and more attention. With the growing popularity of
marine issues, scholars are following the field of marine carrying capacity closely. Studies on
marine carrying capacity are instrumental in planning economic development of coastal regions;
however, most research findings are quantitative rather than qualitative. Because of the role of
marine ecological carrying capacity in marine ecosystems is similar to the role of the human
immune system in human health, we introduce a model of biological immunology using the
Liaoning marine system as a case study. Numerical models such as entropy, discriminant models of
sustainable development and fuzzy membership functions were used to calculate related index
values. Results show that from 2000-2009 the natural carrying capacity index increased and the
potential capacity index decreased, while overall carrying capacity experienced a floating decline.
From 2000-2005 the pressure index of population and economic development was relatively stable,
but after 2006 it encountered a sharp rise and then declined slightly with a general rise. Rates of
change between marine resources and environmental carrying capacity and economic and social
development pressures showed that Liaoning marine ecological carrying capacity does not have a
favorable sustainable development state (except in the years 2001, 2003 and 2005); for four
consecutive years (2006-2009) the sustainable development state of the marine ecosystem was
unfavorable. Liaoning governments at all levels developed marine protection plans during the
Eleventh Five-Year Plan period, but the decline in marine ecological carrying capacity highlights
real-world contradictions. Under the temptation of GDP growth and short-term interests, many
people involved in marine industries exploited marine resources at the cost of marine environment
integrity. To sustainably use marine resources, more attention is needed on marine industrial
structural adjustment, pollution control and marine technology. To our knowledge, this is the first
time that the theory of the biological immune system has been applied to marine ecological
carrying capacity. This conceptual model will broaden the field of vision and means that human
activities are better reflected in marine ecological carrying capacity calculations.
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