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A gradient analysis of urban architecture landscape pattern based on QuickBird
imagery
ZHANG Peifeng' >, HU Yuanman' ", XIONG Zaiping' , LIU Miao'

1 Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract; The gradient analysis is useful in proposing reasonable adjustments for urban planning and management of urban
architecture landscape. It was mainly studied that the whole and gradient variation characteristic of architecture landscape in
a three-dimensional space in the Tiexi District, Shenyang, China, during the urban renewal process in this paper.

In this research, the three-dimensional information of buildings was extracted from aerial photos (1997 ) and
QuickBird imageries (2002, 2005 and 2008 ) based on ArcGIS and Barista software separately, and the height accuracy of
building extraction was 2. 66m. All buildings were divided into six types according to the height ( H) : Bungalow (H<
4m) , Low-rise building (4m<H<10m) , Muti-story building (10m<H<19m) , Mid-tall story building (19m<H<30m) ,
High-rise building (30m<H < 100m) and Super-high building ( H>100m). Seven indexes ( average building height,
landscape height standard deviation, floor area ratio, building shape coefficient, building coverage ratio, patch density and
landscape index shape) were used to study the variation in architecture landscape pattern in the Tiexi District. To detect the
gradient variation in architecture landscape pattern in a three-dimensional space, we conducted a northeast-southwest
transect cutting across the study area from the center to outskirt of the city. The transect had three adjacent rows each
composed of twenty-four 300x300m blocks. The orientation of the transect was chosen to include the first ring road area,
government building area, second ring road area, commercial district, public garden and third ring road area. The four
indexes (average building height, floor area ratio, building coverage ratio and building shape coefficient) were computed

along a 7. 2km long and 0. 9km wide transect with 3x3 (i.e., 900x900m) and 1x1 (i.e., 300x300m) overlapping
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moving window, separately.

The results showed that low-rise and multi-story buildings were the dominant architecture landscape types from 1997 to
2008. The area ratio of bungalow and low-rise building declined, whereas, multi-story, mid-tall story and high-rise
building increased. The value of average building height, floor area ratio and building height standard deviation was
increasing year by year, as building coverage ratio, building shape coefficient and building shape index was decreasing.
Buildings were growing in the vertical direction. The energy consumption of buildings was decreased and the building shape
became more regular. The gradient change of architecture landscape was not related to the distance to the urban center, but
to the regional function. Commercial district has the highest average building height and floor area ratio. The government
building area has the highest building coverage ratio. The size of the moving window didn’t have influence on the variation
characteristic in architecture landscape pattern along the transect. For the four indexes in the gradient analysis, both size of
the moving window with a fairly similar trend, but the small size presented big fluctuation. The implementation of urban
renewal policies and transformation of regional function were the main factors for variation in architecture landscape pattern

in Tiexi District from 1997 to 2008.

Key Words: architecture landscape; floor area ratio; building coverage ratio; average building height; gradient analysis
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Fig.1 Tiexi District of Shenyang City
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Fig.2 Results of building height classification from 1997 to 2008
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Table 2 Results of architecture landscape indices

AR Year AH/m LNSD/m FAR BSC/1/m BCR/% PD LSI
1997 6.78 6.05 0.99 0.43 30.90 458.46 97.48
2002 11.64 7.32 1.27 0.21 29.86 279.87 85.00
2005 12.86 8.00 1.26 0.22 25.15 267.76 77.28
2008 16.38 13.40 1.49 0.22 23.50 262.49 73.32
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Fig.5 Gradient changes of architecture landscape from 1997 to 2008
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