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Spatiotemporal change and driving forces of urban landscape pattern in Beijing

YANG Wenrui
Beijng Municipal Institute of City Planning & Design, Beijing 100045, China

Abstract: Beijing has experienced rapid urbanization after the last city’s master planning (2004—2020), and the city’s
landscape pattern has changed greatly in spatial and temporal scale. During the rapid urbanization process, the city occupied
huge amounts of open spaces and agricultural land, which changed the distribution and constituents of landscape that
impacted the ecosystem services, and resulted in series of eco-environmental problems. Based on the Landsat TM images of
2003, 2007 and 2011 as spatial data, under the supporting of RS and GIS tools and Fragstats software, we analyzed the
change characteristics of urban landscape pattern during these years. Combined with social and economic statistical data,
city’s master planning (2004—2020) and urban management policies, we aim to find the driving forces of landscape
pattern change. The results showed that the city’s landscape pattern changed significantly from 2003 to 2011. The urban
construction land increased from 15.0% to 18.0% , and the cultivated land decreased from 21.3% to 18.8% conversely. The
forest land is the dominated landscape type and its area proportion is kept up 51% during the study period. In the extent of
6" ring road which is typical urbanized area, the construction land increased by 10% but the cultivated land decreased by
10% correspondingly during the study period. The construction land remained as the dominated landscape type. The
landscape pattern within the 6" ring road area is different from the whole city, but there is a common phenomenon that the

increased construction land were at the cost of disappeared cultivated lands. The landscape metrics analysis revealed that the
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construction land has high degree of patches fragmentation in landscape class level at city scale, and at landscape level, the
landscape’s contagion and aggregation were declined, but the landscape diversity was increased. However, there are
different results in scale of the 6" ring road extent, the construction land has low degree of patches fragmentation in
landscape class level, the landscape’s contagion and aggregation increased but landscape diversity declined rapidly in
landscape level. Nevertheless the complexity of landscape spatial shape increased at both scales. Driving forces analysis
revealed that increasing population, urban industry regulation, implementation of city’s master planning and local city’s

development policies are the main factors that cause the change of city’s landscape pattern.

Key Words: landscape ecology; landscape pattern; landscape metric; driving forces; Beijing
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Fig.1 Beijing City’s landscape types distribution from 2003 to 2011
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Table 1 Scales and dynamics of landscape class Beijing from 2003—2011

B L Scales/ % 2003—2007 4F 451k 2007—2011 4EH 2B
Landscape class 2003 2007 2011 Annual change rate/ % Annual change rate/%
5 ML Construction land 15.00 16.11 17.97 0.28 0.46
Bt Cultivated land 21.32 20.13 18.75 -0.30 -0.34
K35, Water body 2.76 2.75 2.72 0.00 -0.01
FEl H1 Orchard land 6.17 6.24 6.16 0.02 -0.02
HHlL Forest land 52.11 52.19 51.85 0.02 -0.09
NI Public green land 2.18 2.17 2.22 0.00 0.01
A A H Unused land 0.46 0.41 0.33 -0.01 -0.02
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Table 2 Scales and dynamics of landscape class inner city sixth round road

B F LA Scales/ % 2003—2007 4EHAR AL, 2007—2011 4EH75 4k,
Landscape class 2003 2007 2011 Yearly change rate/% Yearly change rate/%
UM Construction land 50.27 55.12 60.41 1.21 1.32
#kth Cultivated land 23.60 17.58 13.84 -1.51 -0.94
K3, Water body 4.29 4.06 3.68 -0.06 -0.09
[l Orchard land 4.59 5.05 4.21 0.11 -0.21
FhHL Forest land 5.76 6.26 5.91 0.13 -0.09
A FE4tHb Public green land 10.87 11.35 11.69 0.12 0.09
AA I, Unused land 0.62 0.59 0.26 -0.01 -0.08
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Fig.2 City's Landscape metrics change in landscape class level
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Fig.3 Inner sixth round road landscape metrics change in landscape class level
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Fig.4 Landscape metrics change in landscape level
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