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Table 1 General situation of Guangxi marine economy

, D AR B T D) WOKRROTID WS O WSROI P GDPULID)
SN Marine fishi Mari It Marine minerals Sea salt producti Marine GDP
Year Sea’ related employ* arine Ilishing arine aquaculture arine minerals ca Sa proauction ar%n?‘

(10 000 ©) (10 000 © (10 000 t) (10 000 © (100 million yuan)
ees (10 000 people)

2006 96. 8 84 93 38.2 16.7 300. 7
2010 109.5 66.7 87.7 25 14.3 548.7
2015 117.3 65.5 114.2 494. 4 0.8 1130.2
2016 118.4 65.9 121.5 333.5 0.1 1251
2017 119.5 62 129.9 100 0 1377
2018 120.6 58.1 136.3 100 0 1 454
2019 122.1 56. 9 142.6 100 0 1613
2020 123. 3 50. 3 150. 7 170 0 1651
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2.1

R 3 2006 -2020 FJ EBFEESEF RGBEE (sej)
Table 3 Emergy value of Guangxi marine eco-economic system from 2006 to 2020 (sej)
et FKIE g W L . A
e WE e R s wmmee w2 gm BF mn R mE K
Solar Wind : Tidal Wave Sea- Bred Sea . y
Year . water rota- Ocean . Ocean grove Marine water
radiant energy X - energy energy related U in sea salt . TR
chemical tional fishing power forest minerals  into the
energy ener ener labor water cen
8y 8y force :
2006 3.56E+ 8.15E+ 9.52E+ 3.45E+ 2.10E+ 1.07E+ 3.00E+ 9.07E+ 1.00E+ 7.20E+ 1.67E+ 7.37E+ 3.82E+ 3.16E+
19 19 20 20 21 21 22 21 22 14 20 19 20 19
2007 3.56E+ 8.15E+ 8.27E+ 3.45E+ 2.10E+ 1.07E+ 3.19E+ 7.23E+ 8.25E+ 7.20E+ 1.36E+ 7.37E+ 1.27E+ 6.92E+
19 19 20 20 21 21 22 21 21 14 20 19 21 19
9008 S-96EF 8.15E+  1.12E+  3.45E+  2.10E+ 1.07E+ 3.26E+ 7.18E+ 8.38E+ 7.20E+ 1.32E+ 7.37E+ 8.88E+ 1.04E+
19 19 21 20 21 21 22 21 21 14 20 19 20 21
2009 3.56E+ 8.15E+ 7.72E+ 3.45E+ 2.10E+ 1.07E+ 3.31E+ 7.21E+ 8.88E+ 7.20E+ 1.53E+ 7.37E+ 5.65E+ 6.78E+
19 19 20 20 21 21 22 21 21 14 20 19 20 19
2010 3.56E+ 8.15E+ 9.84E+ 3.45E+ 2.10E+ 1.07E+ 3.39E+ 7.20E+ 9.48E+ 7.20E+ 1.43E+ 7.37E+ 2.50E+ 3.21E+
19 19 20 20 21 21 22 21 21 14 20 19 20 19
9011 S-96EF  8.15E+  7.90E+  3.45E+  2.10E+ 1.07E+  3.47E+  7.23E+ 9.98E+ 7.20E+ 3.63E+ 7.37E+ 2.60E+ 7.65E+
19 19 20 20 21 21 22 21 21 14 19 19 20 19
2012 3.56E+ 8.15E+ 1.04E+ 3.45E+ 2.10E+ 1.07E+ 3.52E+ 7.24E+ 1.06E+ 7.20E+ 1.64E+ 7.37E+ 3.57E+ 6.73E+
19 19 21 20 21 21 22 21 22 14 20 19 20 19
2013 3.56E+ 8.15E+ 1.06E+ 3.45E+ 2.10E+ 1.07E+ 3.56E+ 7.06E+ 1.14E+ 7.20E+ 1.61E+ 7.37E+ 4.81E+ 1.27E+
19 19 21 20 21 21 22 21 22 14 20 19 21 20
9014 S-96E+ 8.15E+  9.85E+  3.45E+  2.10E+ 1.07E+ 3.60E+ 7.05E+ 1.18E+ 7.20E+ 6.00E+ 7.37E+ 4.54E+ 1.23E+
19 19 20 20 21 21 22 21 22 14 18 19 21 20
2015 3.56E+ 8.15E+ 1.18E+ 3.45E+ 2.10E+ 1.07E+ 3.64E+ 7.07E+ 1.23E+ 7.20E+ 8.00E+ 7.37E+ 4.94E+ 1.35E+
19 19 21 20 21 21 22 21 22 14 18 19 21 20
2016 3.56E+ 8.15E+ 1.02E+ 3.45E+ 2.10E+ 1.07E+ 3.67E+ 7.11E+ 1.31E+ 7.20E+ 1.00E+ 7.37E+ 3.34E+ 1.47E+
19 19 21 20 21 21 22 21 22 14 18 19 21 20
9017 S-96EF  8.15E+  1.12E+  3.45E+  2.10E+ 1.07E+  3.70E+  6.69E+ 1.40E+ 7.20E+ 0 7.37TE+ 1.00E+ 1.58E+
19 19 21 20 21 21 22 21 22 14 19 21 20
2018 3.56E+ 8.15E+ 9.71E+ 3.45E+ 2.10E+ 1.07E+ 3.74E+ 6.27E+ 1.47E+ 7.20E+ 0 7.37TE+ 1.00E+ 1.70E+
19 19 20 20 21 21 22 21 22 14 19 21 20
2019 3.56E+ 8.15E+ 6.61E+ 3.45E+ 2.10E+ 1.07E+ 3.79E+ 6.14E+ 1.54E+ 7.20E+ 0 8.21E+ 1.00E+ 1.82E+
19 19 20 20 21 21 22 21 22 14 19 21 20
9020 S-96EF  8.15E+  1.04E+  3.45E+  2.10E+ 1.07E+ 3.82E+ 5.43E+ 1.63E+ 7.20E+ 0 8.21IE+ 1.70E+ 1.94E+
19 19 21 20 21 21 22 21 22 14 19 21 20
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Emergy density of Guangxi marine eco-economic system from 2006 to 2020
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Fig.2 Emergy currency ratio of Guangxi marine eco-economic system from 2006 to 2020
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Fig.3 Emergy consumption per capita of Guangxi marine eco-economic system from 2006 to 2020
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Dynamic Evaluation of Sustainable Development of Guangxi Ma-
rine Eco-economic System

ZHANG Yunlan'*

(1. Forestry College,Guangxi University, Nanning, Guangxi,530004 ,China; 2. School of Economics and Trade, Guangxi Universi-
ty of Finance and Economics,Nanning, Guangxi,530003,China)

Abstract: The sustainable development level of Guangxi marine eco-economic system was evaluated dynami-
cally to provide targeted suggestions for system optimization,and to provide decision-making reference for the
construction of Guangxi marine ecological civilization and the construction of a strong marine region. In this
study,the theory and method of emergy analysis were used to construct the evaluation index system including
emergy density, emergy currency ratio, per capita emergy consumption, emergy output rate, environmental
load rate,emergy ecological carrying capacity,sustainable development index,marine green GDP and propor-
tion of marine green GDP. The operation status and sustainable development level of Guangxi marine eco-eco-
nomic system from 2006 to 2020 are studied in depth, and the proportion of green GDP and marine green
GDP in Guangxi were calculated. It was found that Guangxi marine eco-economic system was highly depend-
ent on natural resources,and the renewable resource emergy accounted for more than 90%. From 2006 to
2020, the total emergy of the system increased by 22.65% ,of which the emergy of renewable resources in-
creased by 20. 07 % ,the emergy of non-renewable resources increased by 3. 45 times,and the emergy of waste
increased by 5. 13 times. With the continuous development of marine resources,the emergy density increased
by 22.45% ,the emergy currency ratio decreased by 77. 67 % ,the emergy output rate fluctuated between 0. 45
and 0. 60, the marine economy had developed rapidly,and the living standards of sea-related personnel had im-
proved, but the utilization efficiency of marine resources was not high. The environmental pressure on the
system was less,but due to the negative impact of the extensive development of the marine economy,the en-
vironmental load rate increased by 2.70 times, and the emergy ecological carrying capacity decreased by
1.87%. The average value of the sustainable development index was 39. 99, decreased by 73.91% ,and the
system was in a sustainable state, but the advantages and potential of the ocean needed to be further devel-
oped. Due to the increased use of non-renewable resources and waste emissions, the proportion of marine
green GDP was decreased by 2. 09 percentage points. Therefore,in order to promote the sustainable develop-
ment of marine eco-economic system, it is necessary to optimize the industrial structure to build a modern
marine industry system;strengthen the drive of innovation to improve the level of modern marine science and
technology;develop the seaward economy to promote the construction of a modern marine strong region;
strengthen publicity and education to improve the awareness of modern marine protection;adhere to the over-
all planning of land and sea to jointly build a modern marine governance pattern;focus on monitoring and e-
valuation to establish a modern marine early warning mechanism.

Key words: marine eco-economic system;sustainable development;emergy analysis; marine green GDP;
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