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A study on the pattern of land cover during rapid urbanization:

Shenzhen City as a case study
YUAN Yla SHI Pei*.]una LIU Ying*Hui, XIE Feng (Institute of Resources Science, Beijing Normal

University; Key Laboratory of Environmental Change and Natural Disaster, Ministry of Education of China, Beijing
Normal University 100875, Beijing, China). Acta Ecologica Sinica,2003,23(9) :1832~1840.

Abstract: Various approaches can be taken to study land use/cover change caused primarily by
urbanization. In this paper, landscape pattern analysis is chosen to study the land use/cover change in

Shenzhen City where urbanization is rapidly developing. Indices of fragmentation, Shannon-Weaver
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diversity and congregation were chosen to illustrate the land cover pattern change at three levels from the
patch level. landscape level to the region level. The change of land cover patterns at the region level was
first analyzed in four regions including the whole study area, the Shenzhen Special Economic Zone, Bao’an
District and Longgang District. Taking the administrative divisions at the township level as the landscape
unit, indices of landscape pattern were calculated to analyze the impact of regional economic level and
development speed and the landform on changes of land cover patterns in administrative divisions at the
township level and their areas whose elevation is between 0 and 30 meters. Then, the land cover patterns
of different land cover types in different periods were studied at the patch level. Finally, using the ratio of
urban land area to total land area as the level of urbanization, we analyzed the relationship between the
urbanization level and the land cover pattern changes.

During the 20 years of urbanization in Shenzhen City, the land cover pattern has changed intensively
at all levels of landscape. For the whole city, the Special Economic Zone, Bao’an District and Longgang
District, the landscape diversity and patch fragmentation experienced a rise at first and followed by a
decrease at the end, but the change pattern of spatial congregation is reversed. The change increment and
sequence of those four regions were different, showing that the development of the Special Economic Zone
is earlier and its development speed is greater than the region out of the Special Economic Zone. In
Shenzhen City, the gradient of urbanization points from inside of the Special Economic Zone outward.

The economic development level, speed and the landform are important factors influencing the change
of land cover pattern. In Shenzhen, the development of land cover pattern is from the Special Economic
Zone to the regions out of it, and the distribution is from Luohu District towards the east and the west in
the Special Economic Zone indicating the spatial difference of economic development level. The faster the
economic development, the faster is the land cover change. Outside of the Special Economic Zone, the
temporal change of spatial distribution of land cover is showing a belt distribution from the west to the
east. This is related to their elevation. There is a delay of land cover change at higher elevation areas. The
spatial pattern of land cover reflects the spatial pattern of landform.

There is a good relationship between the urbanization level and the change of land cover pattern. Land
cover change caused by a rapid urbanization generally has the following characteristics. At the beginning of
the urbanization, landscape diversity and patch fragmentation increase while spatial congregation reduces.
During this period. ecological security problems begin to occur. When the urbanization level reaches 20%
~40% , landscape diversity and patch fragmentation reach a high level and spatial congregation is relative
low, while the ecological security level decrease considerably. In the next phase of continuing increase of
urbanization, landscape diversity and patch fragmentation will decrease while the spatial congregation
increases again. Urban land is highly congregated in spatial distribution, while agricultural land, especially
paddy field, is fragmented. As a result, urban ecological security problem becomes a serious obstacle to
further urban development. When the urbanization level reaches about 70%, the change of various
landscape indices is small indicating that the land cover pattern change is steady. In this period. the
establishment of urban ecological security is one of the important tasks of urban construction, and ensuring
proper scale of ecological land is a key measure to maintain urban ecological security.
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Table 1 Land use change in Shenzhen City from 1980 to 2000
1980 1988 1994 2000
Land use type Area Ratio Area Ratio Area Ratio Area Ratio
(km?) 9% (km?) %) (km?) 9% (km?) %)
@ 0. 00 0. 00 1.95 0.13 5.02 0. 34 16. 98 1.15
2 7.35 0.50 161. 85 10. 93 335.76 22.68 505. 64 34.16
® 514. 44 34.75 298. 24 20.15 176. 55 11.93 146.78 9.92
® 0.00 0.00 304. 06 20. 54 303. 65 20.51 281.92 19. 04
® 416. 25 28.12 426. 61 28.82 376. 32 25.42 308. 70 20. 85
® 333. 34 22.52 78.72 5.32 0. 00 0. 00 0. 00 0. 00
@ 116. 97 7.90 138.76 9.37 140. 36 9.48 115. 66 7.81
® 25. 34 1.71 34.52 2.33 14.94 1.01 10. 48 0.71
® 66. 70 4.51 35.70 2.41 127.79 8.63 94. 23 6. 37

1480. 39 100.00  1480. 39 100. 00 1480. 39 100. 00 1480. 39 100. 00

(DUrban land with high density; @ Urban land with low or middle density; @)Paddy field; @) Orchard; G Forest; ©)

Shrub and grassland ; (@ Water;(® Wetland; ©Unused land; Total
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Table 2 The landscape pattern indices of land cover in 1980.1988.1994 and 2000

Index
Fragmentation index Diversity index Congregation index
Year 1980 1988 1994 2000 1980 1988 1994 2000 1980 1988 1994 2000
@ 0.036 0.046 0.040 0.039 1.49 1.79 1. 74 1.63 42.97 36.14 33.68 37.80
2 0.035 0.040 0.031 0.029 1.54 1.74 1.58 1.46 42.67 40.08 41.27 46.54
® 0.036 0.049 0.044 0.042 1.48 1.81 1.81 1.70 42.93 34.61 30.50 34.56
@ 0.037 0.048 0.044 0.046 1.27 1.58 1.57 1.54 48.63 41.46 38.30 39.17
(DShenzhen City; @ The Special Econmic Zone; 3)Bao’an District ; 1) Longgang District
2.2
4 s N N N s . 17
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