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Comparative study on expansion patterns of land used for
carbon emission and sink in urban fringe
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Abstract: In order to compare and study the expansion patterns of land used for carbon emission and

sink in urban fringe in different stages of urban development three representative cities of Shanghai

Nanning and Laibin are selected as the samples. The layout changes of the carbon emission and sink

in the fringe areas from 1990 to 2016 are analyzed and the expansion patterns of the fringe areas of

the three cities are compared. The following three basic conclusions are drawn: The expansion

patterns of land used for carbon emission and sink in fringe areas of big medium and small cities

show similar characteristics of periodic propulsion but the choice of each city in each period of the

expansion may be different. The development experience of big city can provide feedback to small

and medium cities which may allow them to make a great leap forward. The influence of expansion
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in the same period on the land used for carbon emission and sink shows similar features but the
influence degree of city expansion under the same pattern but different scales on the land used for
carbon sink is different.

Key words: urban fringe area; carbon emission and sink; spatial structure; expansion mode; com—

parative study
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Tab.1 Expansion stage and characteristics of carbon emission and sink at fringe areas
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Fig.1 Urban fringe areas spatial pattern changes
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Tab.2 Land area statistics hm?
1990 2000 2006 2016
337.2  1519.3 28143.3 364.9 1982.2 28523.8 688.4 2541.4 41060.9 2455.6 10444.1 114 282.0
337.2 1519.3 28143.3 364.9 1982.2 28523.8 688.4 2541.4 41060.9 2455.6 10444.1 114 282.0
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Tab.3 Growth rate comparison of land used for carbon emission and sink at fringe areas of three city %
1990  ~2000 2000 ~2006 2006 ~2016

0.79 2.70 0.13 11. 16 4.23 6.26 13.56 15. 18 10.78
8.42 7.58 13.98 1.15 24.45 6. 09 3.57 10. 19 17.76
25.48 11.26 -13. 64 11. 48 10.33 19. 02 0.23 -0.37 32.15
6.22 19. 16 56. 54 -17.45 51.29 13.03 1. 64 6.21 15.43
27.18 20. 36 10. 51 0.22 7.54 2.05 9.06 19. 85 18.55
-23.24 -17.33 34.76 -7.89 34.70 15.17 26. 05 8.32 1. 61
35.10 -1.17 10. 58 16. 89 16. 67 =7.21 -5.27 16. 17 31.93
6.35 5.33 6.30 3.54 18.35 6.15 7.54 11.28 15.52
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Fig. 2 Land used for carbon emission and sink in Fig.3 Land used for carbon emission and sink in
Urban fringe areas of Laibin city from 1990 to 2016 Urban fring areas of Nanning city from 1990 to 2016
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Fig. 4 Land used for carbon emission and sink in Urban fring areas of Shanghai City from 1990 to 2016
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Tab.4 Urban fringe areas expansion pattern and development stage caparison of land used for

carbon emission and sink of three city from 1990 to 2016
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