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Landscape pattern analysis and comprehensive assessment of greenbelt in

Wuhan steel &. iron industrial district
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Abstract: As the dominant natural component and primary producer, greenbelt system play key role on improving
environmental quality, regulating ecological balance, and maintaining ecological security. Attention was paid to urban
greenbelt landscape ecological research, especially to the spatial pattern analysis. However. relative research is under
developed especially on landscape ecological comprehensive assessment. Based on remote sensing and the investigation in

Wuhan steel &. iron industrial district, greenbelt GIS is developed on ArcGIS software. And the greenbelt system landscape
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ecology is analyzed from such aspects as plant diversity, community structure, greenbelt patch character, landscape
heterogeneity etc. Then landscape ecological comprehensive assessment of greenbelt is carried on in different districts.

The results showed that the prevalent garden plants are tolerant species. and its species abundance is high. Patches with 7
species appear at highest frequency (12.2% ), and patches with 8 species have largest area which constitute the 20. 1% of total
greenbelt. Wuhan steel &. iron industrial district is covered by greenbelt at the rate of 30.58% , which is fragmentized and
irregularly shaped, and comprised by little patches. And attached greenbelt is the principle part of landscape types. which
occupies 45.57% of greenbelt area and 76.41% of number. Every kinds of greenbelt have different landscape pattern that
public park has the largest average shape index (3.38) and most abundant species. Other greenbelt has the largest landscape
connectivity index, whereas its spatial pattern is near to assembling distribution whose nearest neighbor index is 0.577. The
spatial formation of green buffer is simple. and the separation index of nursery is largest. In living district, the greenbelt
landscape is characterized by large patch, even distribution, high diversity and high greenbelt coverage rate, while the
greenbelt landscape is characterized by small patches, heavy fragmentation and low species abundance in factory area. And in
industrial port. there are high abundant species and moderate landscape indices.

Applying primary component analysis to the vegetation landscape ecological comprehensive assessment, the assessing
indices are divided into two types that one is landscape pattern index and the other is species abundance index. The sequence of
comprehensive appraisal is as follows: living district is best, industrial port is moderate and factory area is worst. The result
indicates that it is more scientific and reasonable than other conventional methods, which offers useful reference for regional
landscape ecological assessment and puts forward the rationalization parameters for optimizing the landscape structure of urban
greenbelt system.

Key words :GIS; landscape ecology; urban greenbelt; industrial district; comprehensive assessment
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Table 1 The landscape index of different greenbelt patches
Greenbelt type Public park Nursery  Green buffer  Attached greenbelt Other greenbelt Total
Weighing species abundance 9. 14 4.11 5.74 7.49 4.11 —
Species abundance 0. 95 0.41 0. 60 0. 85 0.37 —
Average area(m?) 14940. 7 23792.1 15319.0 6429.0 67865. 9 10779. 7
Coefficient of area 1.434 1.011 1. 631 2.411 4. 964 6. 601
Area ratio( %) 13.22 2. 94 12.19 45. 57 26. 08 —
Number ratio( %) 9. 54 1.33 8. 58 76.41 4. 14 —
Shape index 3. 38 1.71 1. 99 2.08 1.70 2.18
Separation index 0. 427 0.718 0. 439 0.351 0.143 —
Mean nearest neighbor distance 178.9 663. 9 217.2 94. 8 258.9 —
Nearest neighbor index 0.603 0.863 0.663 0. 882 0.577 —
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Table 2 The evaluating index and princomp score of different regions

Index

Industrial port Living district Factory area
Number 179 763 410
Average area(m?) 11364. 96 12403. 82 7501. 87
Greenbelt coverage area(hm?) 203.43 946. 41 307.58
Total area(hm?) 901. 23 2187.18 1677. 33
Greenbelt coverage rate (%) 22.57 43. 27 18. 37
Fragmentation index 87.99 80. 62 133. 30
Separation index 9.87 6. 82 13.48
Landscape diversity index 1.92 3.39 1. 90
Landscape connectivity 0. 03 0.03 0.01
Weighing species abundance 9.38 7.40 6. 80
Species abundance 1. 00 0.79 0.76
First principal component 0. 2520 0. 9456 —0.5591
Second principal component —0.7941 —1.3419 —0.5721
Comprehensive score —0.1377 0. 0935 —0.5639
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