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Abstract

Energy metabolism plays a great role in regional socio-economic development. This paper ana-
lyzed the energy metabolism of Shandong Province by ecological network analysis. The overall
energy metabolism network of 2000, 2005, 2010 and 2014 of Shandong Province was firstly con-
structed. Then flow analysis and utility analysis indicators were conducted to investigate its
structure and functions. Results show that the energy metabolism network of Shandong Province
is dominated rather by competition and control relationships than by symbiotic relationship. The
pathways between different components are more diverse, and the number of metabolic pathways
and connectivity constantly improve over time, while the network becomes a highly competitive
and predatory metabolic symbiont.
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Figure 1. The ecological network model of energy metabolism system [12]
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Table 1. Pathway and interpretion of ecological network flow matrix
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Table 2. Coefficient of tce of different kinds of energy
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Table 3. Utility relationship between components of ecological network
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Figure 2. Urban metabolism network utility matrix relationship and type of Shandong Province in 2000
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Figure 3. Urban metabolism network utility matrix relationship and type of Shandong Province in 2005
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Figure 4. Urban metabolism network utility matrix relationship and type of Shandong Province in 2010
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Figure 5. Urban metabolism network utility matrix relationship and type of Shandong Province in 2014
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Table 4. Utility relationship number and proportion in every year
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2000 2005 2010 2014
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LA R AR L 0.123 0.216 0.205 0.2
TEH R R HL 71 59 52 54
TR AR L 0.415 0.345 0.304 0.316
FRF RO R 79 85 84 83
PRI RO G AR L) 0.462 0.439 0.491 0.485
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Table 5. Positive and negative utility of ecological network
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