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Carbon Emission Effect of Land Use in China

Since the 1990s, carbon cycle has become the core of bio-geochemical
research. Carbon is playing a crucial role in the circulation of materials
among the atmosphere, geo-sphere, hydrosphere and biosphere, directly or
indirectly impacting the stability of all creatures’ living environment. As the
increasing concentration on atmospheric carbon dioxide continuously
aggravated greenhouse effect, great dangers were brought to global
agriculture, ecosystems, water resources, coastal zone, etc., giving rise to
much social and economic concern. Since Industrial Revolution, land use
change has contributed to about one third of anthropogenic carbon fluxes to
the atmosphere, which not only increased the atmospheric CO,
concentration, but also aggravated the greenhouse effect. Compared with
emission from fossil fuel combustion, the mechanism of carbon emission
caused by land use change was more complex and uncertain, receiving
intensive scholarly attention in global change rescarch. However, few
researches have integrated carbon storage change of terrestrial ecosystem and
anthropogenic carbon emission. As a synthesis of natural eco-region and
economic resource, land not only plays a positive role in carbon sink in global
carbon cycle, but also provides a surface for carrying anthropogenic
emission. Nowadays, a number of scholars have investigated the terrestrial
carbon source/sink of land use change, but the anthropogenic emission
effects of land use are underdocumented. Nevertheless, evaluating the

integrated carbon flux of land use helps to constrain integrated emission; and
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help the Chinese government to balance the requirement of economic growth
and the commitment to carbon reduction.

In this book, the authors reported relative researches on magnitude,
distribution, standard and reducing potential of China’s integrated carbon
emission of land use from the 1980s to 2009. Consequently, l1km-grid GIS
analytic model was constructed to calculate carbon storage effect of land use
change in terrestrial ecosystem in the past two decades. Furthermore, the
authors also analyzed the integrated (both natural and anthropogenic)
emission effect of territory space and industrial space. In addition, this study
assessed and optimized the carbon emission effect according to the latest
national plan for land use, and estimated the carbon reducing potential in the
land administration policy. Furthermore, there was an initiative in building a
relational system for carbon reduction and carbon sink increase. The main
contents in this study are as follows:

1. Theoretically, the authors summarized progresses of both national
and international researches on mechanism, effect, model, methodology and
accounting-result of carbon emission of land use and land cover change.
Knowledge gaps in existing studies on land use were also highlighted.
However, land not only plays a role of carbon sink in ccosystem services, but
also provides a surface for carrying anthropogenic emissions. It’s necessary to
integrate land use emission with other anthropogenic emission for decision-
making. Therefore, the authors respectivély brought forward the concept of
integrated carbon emission effects of land use and carbon footprint of
industrial space.

2. For methodology, the authors established a 1km-grid GIS model for
assessing how land use and land cover change influence carbon storage of the
terrestrial ecosystem. The authors had calculated the national carbon

emission of land use change in China from 1985 to 2009, and pointed out a



Carbon Emission Effect of Land Use in China

visible carbon accumulation trend of the terrestrial ecosystem. In this book,
effects on territory space and industrial space of integrated carbon emission
were a1§;9 reported, which help to constrain integrated emission and help
China to balance the requirement of economic growth and commitment to
carbon reduction. Moreover, the book assessed carbon emission effect of the
overall national plan of land utilization. To achieve the objective of the
largest carbon accumulation or the smallest anthropogenic carbon emission, a
lineal programming model was established to optimize land use structure. The
conclusion reveals that optimization of land use structure was inevitable for
accomplishing the goal of 40%- 45% emission reduction per GDP output by
the year of 2020.

3. Practically, the authors estimated the potential of carbon reduction in
land administration policies, and discussed the guaranteed system of reducing
carbon emission and increasing carbon sink from the perspective of land
administration. Besides, the authors had developed a decision support system
(DSS) for reducing carbon emission of land use. Finally, the authors
attempted to establish a local standard for ‘Carbon Emission Accounting of
Land Use’ in the case study of Jiangsu province. Generally, both DSS and
standard designed had conveyed the information that policy-makers should be
aware of the significance of land-control policies in carbon reduction and take

measures for carbon reduction.
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