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Changes in the spatial structure of ecological land and ecosystem service values in
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Abstract; Land-use change is a major factor that drives changes in ecosystem services. Measuring variations in the values of
ecosystem services that correspond to changes in land use is an effective way of assessing environmental costs and benefits
for environmental policy planning. The present study adopted the above approach in the current context of rapid
urbanization, using the nine key districts of Chongqing (a typical fast-growing Chinese city) as a case study. Conducting
accurate assessments of the structure of ecological land and associated ecosystem service values has emerged as the most

effective approach for understanding the causes and patterns of the functional degradation of ecological services. Together
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with accurate spatial datasets of Landsat images from 1988 to 2013, we used remote sensing, geographic information
system ( GIS) technologies, and ecosystem service value assessment methods to analyze the urbanization levels of Chongqing®
s nine key districts. The present study explored variations in the spatial structure of urban ecological land and the effects of
different levels of urbanization across these districts on the expansion of urban construction land. The study further assessed
changes in monetized values of ecosystem services that were caused by changes in the structure of urban ecological land. The
results showed that from 1988 to 2013, urbanization levels of the study districts first underwent an acceleration phase,
subsequently shifting to a deceleration phase, and finally reaching a saturation phase. Increased urbanization levels had a
significant impact on the expansion of urban construction land. The ecological land in these districts of Chongging provides a
number of ecosystem services, including food production, supplemental raw materials, waste treatment, soil formation and
protection, climate regulation, gas regulation, and biodiversity and water conservation. The structural changes of ecological
land evidenced a “two minus three growth” pattern. The value of ecosystem services calculated for the study districts
revealed a total loss of 260.60 X 10° Yuan over the past 25 years. The greatest loss was incurred for the value of farmland
ecosystem services that showed a reduction of 24.5%. Together with the spatial distribution change, entailing the expansion
of urban construction land toward the west, north, and south, the greatest loss in terms of the ecosystem service value was
incurred in the region between the Zhongliang and Tongluo mountains. The main reason for the decline in ecosystem service
values over the entire study area was the negative impact resulting from farmland reduction and the expansion of construction
land. The present study revealed a strong correlation between the spatial pattern of ecological land and changes in ecosystem
service values in relation to the different urbanization levels of Chongging’s nine key districts. Once the urbanization level
reach saturation, strict regulations should be implemented to control the expansion of construction land and promote its
intensive use. Efforts to protect farmlands, forests, grasslands, and wetlands should be enhanced to maintain the ecological
balance of the entire region. This research can provide information and guidelines to facilitate decision-making in relation to

the design of scientific and rational layouts as well as urban ecological land protection.

Key Words:; urbanization; ecological land; ecosystem service value; land use structure; Chongqing
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Table 1 Land use types of the nine key districts of Chongqing
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Table 2 The ecosystem service value per unit areas of the nine key districts of Chongqing
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Fig.1 Land use of the nine key districts of Chongging from 1988—2013
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Table 3 Land use changes of the nine key districts of Chongqing between 1988 and 2013
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Table 4 1988—2013 changes of ecosystem service values in the nine key districts of Chongqing
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