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Abstract: By considering low-earbon eco-eity system as a nonlinear complex system coupled with numerous indexes Maximum Information Entropy
( MIE) model was established to evaluate the development level of low-carbon eco—city. Parameter & and system evolutionary dynamics equation were
calculated. & was the system structure pattern coupled with low-earbon eco-eity indexes that characterized system development level. Then development
level of Tianjin low-ecarbon eco-eity in 2007—2011 was evaluated. Results showed that the development level of this system increased gradually in 2007—
2011 with the maximum growth rate of 6. 96% measured by ¢ values in 2008. Based on the radar chart partial ratio of ¢ values we concluded improvement
of the traffic system development of the third industry and investment in fixed assets were the major factors driving the development of the complex system
during the five years. &=; fitting results showed that the error of actual index value and theoretical prediction value was small which confirmed MIE model
could be used for predicting low-earbon eco-¢ity development level. Comparison with grey prediction method indicated that MIE model evaluated low-carbon
eco-eity development level more accurately. It was concluded that MIE model was advantageous in the development level evaluation of low-earbon eco-eity.

Keywords: Tianjin; low-carbon eco-city; maximum information entropy ( MIE) ; & value
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Table 1 Tianjin low-carbon eco-city assessment indexes
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Table 2 Assessment indexes data of Tianjin low-earbon eco-eity
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
2007 1.169 0.840 0.960 1.000 0.935 1.026 0.755 1.015 1.000 0.970 0.999 0.998 0.993 1.013 0.897 1.014 0.927 0.358
2008 1.041 0.902 0.962 1.000 1.016 0.971 0.896 1.021 1.000 0.972 0.997 0.998 0.993 0.977 0.989 0.963 1.004 0.784
2009 0.929 1.020 1.014 1.000 0.976 0.992 0.987 0.973 1.000 0.980 0.998 0.998 1.005 1.007 0.990 0.960 1.025 1.145
2010 0.931 1.032 1.029 1.000 1.016 1.010 1.121 0.977 1.000 1.039 1.000 1.000 1.005 1.001 1.044 0.981 1.046 1.372
2011 0.931 1.207 1.034 1.000 1.057 1.001 1.242 1.015 1.000 1.039 1.006 1.004 1.005 1.001 1.081 1.082 0.997 1.340
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Table 3 Connection weights of evaluation indexes
A
1 2 3 4 5 6 7 8 9 10 11
2007 0.9607 0. 8606 0.8020 1.0170 1.0000 0.9707 0.9983 0.9980 0.9930 1.0010 0.9276
2008 0.9748 0.9169 0.8844 1.0072 1.0000 0.9736 0.9978 0.9980 0.9961 0.9936 0. 9665
2009 1.0104 1.0347 1.0440 0.9914 1.0000 1.0013 0.9997 0.9995 1.0026 0.9987 1.0178
2010 1.0274 1.0914 1.1341 0.9896 1.0000 1.0259 1.0017 1.0010 1.0050 1.0023 1.0451
2011 1.0277 1.1017 1.1413 0.9918 1. 0000 1.0259 1.0020 1.0012 1.0050 1.0023 1.0473
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Fig.5 Development progress of Tianjin low-carbon eco-eity system
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Table 4  Comparison of actual values and predictive values from model
R? x,( ) x( ) £(2012 )
3 £=3151.2x;% =2711. 3x; +599.86 0.9732 47% 0.470 21.6491 0%
7 &= -3 x ?x,% +0.0005x; +8.9101 0.9720 29626 31389.675 21.6491 5.62%
17 £=1.8629x,,% —50. 548x; +359.01 0.9956 17.34 15.290 21.6491 -13.41%
18 £=7x10"%x4% —=0.0022x,4 +16.53 0.9997 917.9 1026. 000 21.6491 10.54%
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