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Fig.1 Night light changes of Chang — Zhu - Tan urban agglomeration in 1993—2013
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tE LB /m “f"f@g)/ O
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1997—1999 4F 7 373.87 3 686.94 -153.75
1999—2001 4% 6 723.05 3 361.53 114.45
2001—2003 4% 10 438. 88 5219.44 -95.83
2003—2005 4F 3 772.90 1 886.45 66.13
2005—2007 4E 1332.19 666.10 24.04
2007—2009 4F 6 873.97 3 436.99 -59.40
2009—2011 4F 1 847.86 923.93 -86.29
2011—2013 4F 10 265.13 5 132.56 126.09
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1993 45 832.59 23.35 12.35 0.26 0.29 49.80 16. 86 3.30 17.24 19.05 1.62
1995 4F 927.15 21.24 10.90 0.28 0.28 52.00 16.90 3.43 17.68 16. 86 1.63
1997 4E 1 068.35 25.31 14.78 0.33 0.29 50.20 16.97 3.31 16.94 20.36 1.57
1999 4 1199.94 23.42 12.49 0.35 0.28 49.00 16.42 3.52 17.45 16.29 1.61
2001 4F 1323.62 25.41 14.44 0.36 0.28 71.33 19.86 3.47 17.08 18.68 1.56
2003 4= 1501.43 24.71 12.70 0.44 0.28 96.33 22.97 3.59 17.49 17.13 1.59
2005 4 1636.49 26.81 13.96 0.45 0.31 113.73 24.79 3.62 17.38 17.62 1.57
2007 4 1 860.59 35.71 18.39 0.43 0.35 102.87 23.65 3.46 16. 60 16.28 1.57
2009 4 2 024.76 37.92 19.38 0.44 0.35 99.87 21.08 3.34 16.76 20.37 1.61
2011 4F 2 198.97 42.37 21.09 0.45 0.35 95.87 23.65 3.31 16. 19 18.94 1.59
2013 4 2361.23 57.71 30.98 0.52 0.34 90. 40 23.06 2.96 13.73 18.29 1.55
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Fig.5 Moran’s I index and scatter plot of the built — up area in Chang — Zhu — Tan urban agglomeration(1993—2013)
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A study of the evolution characteristics of built — up areas in Chang — Zhu -
Tan urban agglomeration based on DMSP/OLS data

ZHENG Bohong', WANG Zhiyuan', WANG Hua'
(1. School of Architecture and Art, Central South University, Changsha 410075, China; 2. School
of Architecture, University of South China, Hengyang 421001, China)

Abstract: Chang — Zhu — Tan urban agglomeration is an important part of the economic belt in the middle reaches
of the Yangtze River. The DMSP/OLS night light data was used to extract the space of the built —up area of Chang —
Zhu — Tan urban agglomeration from 1993 to 2013. The spatial expansion analysis , standard deviation ellipsoid
method, center of gravity change, landscape pattern index, and spatial autocorrelation method were used to
quantitatively analyze the space —time characteristics of the spatial evolution of the built —up area of Chang —Zhu —
Tan urban agglomeration in the past 20 years. The result can provide decision — making basis for the future urban
spatial development of Chang — Zhu — Tan urban agglomeration. The results are as follows ; (D From 1993 to 2013,
the total amount of lights in the Chang — Zhu — Tan urban agglomeration showed a relatively dense core edge

structure , the three cities of Changsha, Zhuzhou and Xiangtan were relatively dense , while the surrounding five
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cities were relatively sparse. The central urban areas of urban agglomerations were dominated by the planar
development mode, showing irregular circular expansion outwards. (2 The centripetal force of the Chang — Zhu —
Tan urban agglomeration showed an increasing trend of “discrete — centripetal”. The center of gravity of the built —
up area shifted from Yuelu District of Changsha City to Wangcheng District . (3) There existed the continuous
concentration of the built —up areas and the continuous improvement of the degree of integration in the Chang —Zhu —
Tan urban agglomeration. The number of patches in the built —up area decreased and the complexity of the shape
also decreased. The built — up area grew from “patch quantity increase” to “patch scale expansion”. @ The
spatial distribution of the built —up area of the Chang — Zhu — Tan urban agglomeration presented cluster features .
The hot spots of spatial agglomeration were mainly concentrated in the districts of the three cities of Changsha |,
Zhuzhou, Xiangtan and the surrounding counties of Changsha , Wangcheng, Xiangtan, Shaoshan, Liling,
Ningxiang, Xiangyin and Miluo, while the cold spot areas were Yuanjiang and Nanxian .

Keywords: DMSP/OLS data; built —up area; evolution characteristics ; Chang — Zhu — Tan urban agglomeration
(REHE: = W)



