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Dynamic Change of Urban Greenbelt Landscape Pattern Based on GIS and Fragstats—A Case Study of Urumgqi, Xinjiang
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Abstract Taking Tianshan District,Saybagh District, Shuimogou District and Gaoxin District of Urumqi City as the research objects, with all
data based on Landsat remote sensing images of 2008,2013 and 2017, using Envi, ArcGIS and Fragstats landscape pattern analysis software,
this paper analyzed the change and transfer matrix of landscape pattern area of the study area from 2008 to 2017, and selected seven landscape

(1. College of Resources and Environmental Sciences, Xinjiang University , Urumqi , Xin-

characteristic indicators,namely green patch area,patch number, patch density , average patch area,patch shape index, proportion of patch type
to landscape area and patch aggregation degree. The results showed that the amount of green space landscape transfer mainly comes from un-
used land and farmland. The area of green space has increased from 90. 38 km’ to 113. 34 km”. Compared with 2013 ,the area of green space
increased by 22.96 km® in 2017, and the proportion of green space increased by 2 percent points. The fragmentation degree of green space
landscape in the study area is generally on the rise. The green space area in the new urban area is smaller, the number of patches is the largest,
the density of patches is the largest, the degree of fragmentation is the highest, and the ecological function is weak. The complexity of patch
shape and landscape structure of green space shows an increasing trend. Urban green space landscape is obviously disturbed by human activi-
ties. Because of the strong connectivity and small fragmentation of landscape in some areas of Shuimogou District, urban green space aggregation
is the largest. In this study,the green space optimization suggestions were put forward to provide reference for urban green space landscape opti-
mization and ecological environment improvement in the study area. At the same time, it also provided some theoretical basis and decision sup-
port for the goal of establishing “National Ecological Garden City” in Urumgi.
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Table 1 Remote sensing imageries
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No. Date X
source number resolution//m
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Table 2 Classification of landscape ecological types
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Table 3 Formula of landscape index and its ecological implications
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Fig.2 Distribution of landscape ecological types in the study area in 2008,2013 and 2017
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Table 4 Tabulation of landscape ecological types and proportion within the study area in 2008—2017

2008 4= 2013 4= 2017 4=
AR
Boctotea] type W Area 1 L R Area o L R Area 9 L
km? Proportion//% km? Proportion//% km? Proportion//%

2 Green space 90. 38 7.8 94. 26 8.1 113.34 9.8
5 HL Construction land 223.06 19.3 243.74 21.0 342.70 29.6

4% ] Farmland 213.54 18.5 141.32 12.2 90. 18 7.8

JK I8 Waters 6.39 0.6 7.88 0.7 7.64 0.7
#th Bare land 624.01 53.9 670.91 57.9 604. 03 52.2
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Table 5 Transfer matrix of landscape ecological types in the study area km?

s ‘ S A :

ologics 2t AR A H K ERHD,
Ecological type j
Green space Construction land Farmland Waters Bare land

2008 4F Lkt 50. 07 22.17 0.80 0.01 17.17
AV 10. 66 174.19 1.22 0.10 36. 68
fem 12.64 50.13 77.36 0.00 73.17
7KK 0.13 0.50 0.00 5.66 0.09
it 40. 05 95.28 10. 64 1.88 475. 68
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Table 6 Landscape pattern index of green space in the study area

[X 8 Ay CA PLAND NP PD LsI MPS Al
Area Year hm? % A~ A~/hm? hm? %
KX 2008 1 191.420 0 6.857 3 205 1.179 3 20.793 1 5.899 6 82.765 4
Tianshan District 2013 1197.3825 6.890 4 374 2.1522 26.978 4 3.201 6 88.274 4
2017 1345.837 5 7.747 1 497 2.860 9 29.289 8 2.707 9 88.364 9
VMK FE X 2008 961.020 0 2.2322 384 0.8919 25.3913 2.502 7 76.126 5
Saybagh District 2013 1339.2450 3.107 5 539 1.250 7 32.0225 2.484 7 84.230 5
2017 1478.1150 3.430 1 680 1.578 0 39.360 6 2.173 7 84.963 5
IKEEIIX 2008 5885.910 0 21.276 4 335 1.211 0 28. 656 3 17.569 9 89.131 6
Shuimogou District 2013 6 159.397 5 22.262 3 810 2.927 6 43.567 9 7.684 2 91.805 7
2017 6 779.610 0 24.510 0 882 3.188 7 43.756 5 7.606 6 92.232 0
RHTIX 2008 983.610 0 3.5582 637 2.304 3 27.990 5 1.544 1 73.817 4
Gaoxin District 2013 730.057 5 2.638 2 609 2.200 8 32.108 0 1.198 8 81.598 1
2017 1 731.375 0 6.257 4 2 075 7.499 3 50. 960 4 0.834 4 81.917 9
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Fig.3 Change of landscape index related to fragmentation in the study area
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