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The effect of landscape division by urban-transportation network in Fujian
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1 Key Lab for Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China
2 Graduate University of Chinese Academy of Sciences, Beijing 100049 , China
3 Zhangzhou Normal University, Zhangzhou 363000, China

Abstract; China's rapid economic development has resulted in the formation of an increasingly dense network of urban areas
connected by transportation links, causing spatial division and greater regional landscape fragmentation. This network has
caused serious damage to various landscape functions, and risks to the persistence of animal populations and biodiversity
include habitat loss, road kill, migration barriers and so on. In order to provide constructive information, alert planners to
the status of landscape fragmentation and improve conservation awareness, this study used ArcGIS 9.3 and m{, to assess
landscape fragmentation caused by the urban area/transport network in Fujian Province. This analysis revealed that the
smallest patch class (0—15 km®) occurred with a much greater frequency than all other larger patch sizes. In the coastal
cities of Xiamen, Zhangzhou and Quanzhou, the percentage of the number of patches less than 300 km® was higher than in

the western cities of Nanping, Sanming and Longyan, and the percentage of the area of patches less than 300 km® was also
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higher. Among the western three cities, Nanping has the largest patch which has a area of 2361.5 km’. Based on a holistic
identification of the structure of the network and its landscape division, the calculation of the m; show that; Fujian
Province has a spatial pattern of landscape fragmentation, with less fragmentation in western and northern regions, and
greater fragmentation in southern and eastern regions. Coastal regions and areas close to the main transport routes were more
seriously fragmented and contained most of the small patches. When city administrative area was used as the working unit,
the assessment showed that provincial-scale fragmentation was spatially distributed in tiers. The least fragmented region
incorporates Longyan, Sanming and Nanping (the m’* of these three cities was between 679.2—939.0 km’) , while the
most fragmented region includes Xiamen, Quanzhou and Zhangzhou (the m(" is between of these three cities was 197. 1—
336.2 km’). Compared to other world regions which have reported fragmentation results using m.;", the eastern cities of
Xiamen, Quanzhou and Zhangzhou have become similar to some of the most seriously fragmented regions in the world, such
as the Netherlands and Belgium. Northwest cities, such as Nanping and Sanming, have relatively less fragmentation and are
comparable to California, USA. When county administrative area was used as the working unit, the assessment showed that
the fragmentation displayed a spatial gradient distribution in three tiers from west to east. Compared to the m'y* of Glarus in
Switzerland, the m(;" of counties in Xiamen, Quanzhou and Zhangzhou are lower than Glarus, while counties in Ningde,
Fuzhou and Putian are similar to Glarus and counties in Nanping, Sanming and Longyan are higher than Glarus. Counties in
Nanping and Sanming stand out as having a much higher m''°. The present road network and urban sprawl have caused
irreversible effects on the provincial landscape. Fujian Province should prevent further fragmentation by coordinating

transportation, landscape and ecological planning.
Key Words: urbanization; transportation; landscape; fragmentation; ecology; Fujian Province;
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Table 1 The classification of the transportation in the study area
K5 1 B4 31 B/ km AR S/ m TE ALY km? T/ (km/km? )
Order Road level Gross distance Effective division width Road area Road density
1 Bl 11148 60117 669 0.092
2 Hil 5597 80! 448 0.046
3 ESi=t 1859 100013 184 0.015
4 o 1784 100015 178 0.015
5 7S] 1563 802! 125 0.013
6 it 21951 — 1604 0.181
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Fig.2 The network of transport and wurban areas in

Fujian province
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Table 2 The size statistics of the network of transport and urban areas in each city
JF= Hi T 24 K IR A X T km [ LA T 4 P TR ke [
Order Region name Size of urban area Proportion Size of transport and urban areas Proportion
1 T 35.1 0.003 208.3 0.016
2 EipL N 312.4 0.027 432.6 0.039
3 Rl 69.2 0.003 322.9 0.012
4 W T 35.2 0.009 91.6 0.024
5 =W 99.9 0.004 348.4 0.015
6 Je 81.5 0.004 306.7 0.016
7 M T 94.5 0.008 295.6 0.024
8 SR 106.5 0.010 306.3 0.028
9 B 123.7 0.082 167.5 0.115
10 biyesey 957.8 0. 008 2479.9 0.020
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Table 3 The classification and number of the landscape patches

75 BEME TR/ B o BESAH( L") SYABES BT k® (1L )
Order Range of patch size Number of patches ( proportion* ) Gross size of classed patches( proportion * )

1 1501—2500 7(0.006) 12414.1(0.102)

2 1001—1500 11(0.010) 12810.5(0. 106)

3 700—1000 21(0.017) 17336.7(0. 143)

4 501—700 27(0.022) 16219.6(0. 134)

5 301—500 62(0.050) 23791.1(0.196)

6 201—300 43(0.034) 10708.7(0.088)

7 101—200 94(0.075) 13548.2(0.112)

8 50—100 71(0.057) 5053.1 (0.042)

9 16—50 156(0.125) 4487.8 (0.037)

10 0—15 758(0.606) 2554.2 (0.021)
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