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Abstract: Urban and rural land use change and associated driving mechanisms represent an active field of research in China
and abroad. China is experiencing rapid urbanization and expansion of newly constructed land. Specifically, over the last
decade, there has been a 78.5% expansion of urban built-up areas, which poses many potential environmental problems.
Understanding the processes and driving mechanisms for the expansion of built-up land is conducive to prudent urban
planning and management policies. In this study, the Xi’ an metropolitan area was approximately divided into the city
proper, township region, and rural areas based on various factors such as population size and the percentage of built-up
land.We monitored variations in the trajectory of the built-up area and associated driving forces in Xi’ an City for the last 35
years by using the Window Analysis Method combined with an expansion index.The results showed that the built-up area in
Xi’ an increased from 81787.3 ha (8.1%) in 1975 to 107171.8 (10.6% ) ha in 2010. The transition matrix results indicate

that 25384.5 ha of land area were converted to built-up land. Temporally, the built-up area expanded at an increasing pace.
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The rate of land change was 11 ha/a from 1975 to 1990 and 1139.39 ha/a from 1990 to 2010, with the highest expansion
rate of 2995.82 ha/a occurring from 2000 to 2005. Urban and rural spatial differences in land use change were noticeable.
Spatially, the central part of the metropolitan area increased more than the surrounding rural area.Built-up land expansion in
Xi’an is a complex process subject to multiple factors at various scales. At the macro-scale, geomorphology is a limiting
factor for built-up area expansion, i.e., the built-up area was mainly distributed over low terrain initially, followed by the
development of tablelands on the higher mountain ranges and the lower river valley. Furthermore, population size and per-
capita gross domestic product ( GDP) also played significant roles in the pattern of development in the built-up area. At the
landscape scale, education facilities, roads and wetlands/parks exerted profound influences on the shape of the built-up
land. with Beijing and Shanghai, Xi‘an underwent urbanization at a more moderate rate. With a long history of 6000 years
and status as the capital city of China for more than 1200 years, Xi’ an should not be further developed homogeneously;
however, any newly planned construction should give full consideration to the ancient city style and aim to preserve
historical relics instead of antique building. Furthermore , urban sprawl should be prohibited in the Qin-ling “forest zone” to
the north of the city and the Wei-he River wetlands. Education is a key factor that shapes social and economic structures,
with several university towns having become established in this region, in addition to the original southern suburb education
agglomeration. To protect high quality farmland, we advise that strict land requisition bans be implemented on cultivated
land neighboring the city. It would also be beneficial to improve the efficiency of urban construction projects, strengthen the
scientific urban planning process, and avoid excessively encroaching on protected ecological resources. The Guan-zhong
Plain, where Xi’ an city is located, was the birthplace for Chinese culture. In recent years, the built-up area of this city has
spread at a steady rate, which poses serious threats to cultivated land and food security over the long term. Thus, land

resources in both urban and rural areas should be managed and configured by coordinating them as a whole.

Key Words: Construction land; Construction density; Expansion index; Driving force
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Fig. 1 The location, county-level areas, and topography of Xi’ an
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Fig. 4 Distribution of the density of the built-up area in Xi’ an from 1975 to 2010
®1 BERBSBEAMTESXSREITER (1975-2010) (ha,%)
Table 1 Statistics for urban and rural built-up land, density classes, and zones in Xi’ an city (1975—2010) (ha,%)
i 1975 1990 2000 2005 2010
o RO WR W mR kW mR W wR e ms
Area Percent Area Percent Area Percent Area Percent Area Percent
FFUOR T City properl 12921.75 46.50 12027.68 43.29  7549.20 27.17 5129.17 18.46  4744.16 17.07

I 2130.26 7.67 2177.21 7.84 2616.20 9.41 1657.76 5.97 1580.19 5.69

i 1916.44 6.90 1933.32 6.96 2344.54 8.44 1803.29 6.49 1702.89 6.13

v 1627.85 5.86 1642.23 5.91 2405.63 8.66 2395.06 8.62 2244.44 8.08

A% 9189.44  33.07 10006.16 36.01 12872.28 46.32 16801.14 60.47 17516.19 63.04

Ik4H Township regions 1 62226.51 69.38 61393.47 68.45 58000.19 64.67 51121.98 57.00 51113.20 56.99

I 7339.82 8.18 7344.41 8.19 9302.34  10.37  8441.02 9.41 8209.64 9.15

I 5858.66 6.53 5869.69 6.54 6635.59 7.40 6707.55 7.48 6557.78 7.31

v 4809.09 5.36  4811.79 536  5004.56  5.58  5842.28  6.51 5735.81 6.40

AY 9455.44  10.54 10269.17 11.45 10747.87 11.98 17574.37 19.60 18072.22 20.15

AH Rural area I 820724.70 91.89 819844.39 91.79  7549.20  27.17 812875.90 91.01 812455.58 90.97

11 27708.30  3.10  27816.52  3.11  2616.20  9.41 3343480 3.74 32756.30 3.67

11 1944585  2.18  19582.79  2.19 234454  8.44 2093592 234 20739.68 2.32

v 13257.06  1.48 13417.36  1.50 2405.63 8.66  13560.55 1.52 13579.04 1.52

v 11998.83  1.34  12473.81 1.40  12872.28 46.32 12329.20 1.38  13602.88 1.52
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Fig. 6 The relationship between land construction in Xi’ an and the population size (right) and GDP (left)
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