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Table 2 Transfer matrix of construction land changes
in Changchun during 1970s —1980s

1980s
1970s
0.44 - 0.01 - 0.45
- 1.22 0.03 - 1.26
- 0.05 123.25 2.90 126.20
- - 0.52 20.99 21.51
- - 5.14 9.19 14.33
- - 1.23 - 1.23
- - 0.32 - 0.32
0.44 1.27 130.50 33.09 165.30
4 1990 —2000 (km?)

Table 4 Transfer matrix of construction land changes

in Changchun during 1990 - 2000
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Table 3 Transfer matrix of construction land changes
in Changchun during 1980s — 1990

1990
1980s
0.44 - - - 0.44
- 1.27 - - 1.27
0.01 0.03 130.25 0.21 130.50
- - 22.80 10.29 33.09
0.18 1.48 18.27 2.01  21.94
0.06 0.96 - 1.02
- - 0.48 - 0.48
0.69 2.78 172.76  12.51 188.74
5 2000 -2010 (km?)
Table 5 Transfer matrix of construction land changes
in Changchun during 2000 - 2010
\%
2000
0.82 - - - 0.82
- 3.37 - - 3.37
0.01 0.01 214.47 - 214.49
0 0.03 9.88 2.68 13.59
1.4 1.06 139.87 12.28 153.61
0.08 - 0.34 - 0.42
0.08 - 0.79 - 0.87
2.39 4.47 365.35 14.96 387.17
6 2010 -2015
(km?)

Table 6 Transfer matrix of construction land changes

in Changchun during 2010 -2015
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Spatial — temporal dynamics of urban expansion in Changchun city during 1970s —2015

1 e 1 s 2 2 2
WANG Can® WANG Jifuu REN Chunying WANG Zongming~ YAO Yunchang
(1. Harbin Normal University College of Geography Science Harbin 150025 China;
2. Northeast Institute of Geography and Agroecology CAS Changchun 130012 China)

Abstract: Based on a long — term series of Landsat MSS/TM/OLI remote sensing images we extracted the infor—
mation of urban built — up land in Changchun city during 1970s —2015 using the object — oriented classification
method and analyzed the characteristics of expansion speed intensity type direction the transfer of built — up
land in Changchun city for nearly 40 years by constructing an average annual expansion exponential model con—
vex hull boundary spatial transect gradient regions and land transfer matrix. The results showed that: from the
point of view of urban expansion speed from 1970s to 2015 high — speed expansion unit numbers were on the
rise and the process of urban expansion was accelerated. As for the urban expansion type for the 5 periods
(1970s —1980s 1980s — 1990 1990 —2000 2000 —2010 2010 —2015) the urban expansion types of Chang—
chun city were filling type extension type filling type extension type and filling type respectively. From the view
of expanding orientation Changchun is the central urban area outward expansion mode. Analysis result from land
use transfer matrix showed that during 1970s — 2015 4 kinds of built — up land in Changchun were all in the
growth trend and there were transfer processes among each other.

Key words: urban sprawl;, average annual expansion exponential; convex hull; spatial sampling; transfer;

Changchun



