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Evaluation of Resource Environment Carrying Capacity: Theoretical Method and Practice

ZHANG Maosheng', WANG Yao®?, XUE Qiang'

(1. Key Laboratory for Geo-hazards in Loess Area, MNR, Xi’an Center of China Geological Survey/
Northwest China Center for Geoscience Innovation, Xi'an 710054, Shaanxi, China; 2. Development

Research Center of China Geological Survey, Beijing 100037, Beijing, China)

Abstract: The national territory development plan needs to evaluate the resource environmental
carrying capacity, which can provide basis for the delineation of so-called “three zones and three
lines”, that is the spaces for urban, agriculture and ecology, as well as the red lines of environ-
mental protection, permanent basic farmland protection and urban development. The theory and
method of resource environmental carrying capacity evaluation have received more and more atten-
tion from all stakeholders, but a complete theoretical framework has not yet been formed. This
study introduces short-board theory, risk theory and marginal theory, develops the theoretical

framework of resource environmental carrying capacity evaluation, and conducts empirical re-
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search with the Suide County of the Loess Plateau in Northern Shaanxi as the research area.
Based on the short-board theory, we identify the major resource environmental problems in this
region, and select 1 —3 restrictive factors; On the basis of the marginal theory, we take the maxi-
mum profit or no-profit of resource development and utilization as the evaluation standards to car-
ry out the evaluation of resource carrying capacity; According to the risk theory, the allowable
standards of environmental issues brought about by human activities or of life and property risks
caused by disasters are taken as the evaluation standards to carrying out the evaluation of environ-
mental carrying capacity; By using the single factor carrying capacity evaluation results to carry
out the comprehensive carrying capacity evaluation, the results can be classified as safe, overload
or unacceptable three categories. The comprehensive carrying capacity evaluation results are o-
verlapped with the regional terrestrial space development status or planning results, which can be
used to delineate the “three districts and three lines” of regional development. The resource envi-
ronmental carrying capacity evaluation results of Suide County show that the theoretical frame-
work and technical method system are simple and easy to promote, and the evaluation results are
credible, which can provide support for the optimization of terrestrial space development and the
scientific delineation of the “three red lines”.

Keywords: risk theory; marginal theory; short-board theory; resource environment; carrying ca-
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Fig. 1 Resource and environment carrying capacity evaluation framework based on short-board-margin-risk analysis
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Fig. 2 Technology roadmap for resource and environmental carrying capacity evaluation based

on short-board-margin-risk analysis




5% 2 3

SRR A BEIRER SR BRI M B U7 vk 5 S 5

7K 2
it I 1
= ik

B3 @iRELtTEE
Fig. 3 Schematic diagram of the short board theory
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Fig. 4 Bearing capacity cost and benefit curve
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Fig. 5 Risk-based assessment of geological

environment carrying capacity
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Fig. 6 Distribution map of the water system in Suide County
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the urban and planning area of Suide County
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