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the Beijing-Tianjin-Hebei Metropolitan region
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Fig.9 Classification of natural capital sustainability in the

Beijing-Tianjin-Hebei Metropolitan region
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Sustainability evaluation of natural capital utilization based on

a three—dimensional ecological footprint model:
A case study of the Beijing—Tianjin—Hebei Metropolitan region

DU Yueyue', PENG Jian'*', GAO Yang', ZHAO Huijuan’

(1. Laboratory for Earth Surface Processes, Ministry of Education, College of Urban and Environmental Sciences,
Peking University, Beijing 100871, China; 2. Key Laboratory for Environmental and Urban Sciences, School of
Urban Planning and Design, Shenzhen Graduate School, Peking University, Shenzhen 518055, Guangdong, China;
3. College of Resources Environmental Sciences, Key Laboratory for Agricultural Land Quality Monitoring
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Abstract: Ecological footprint analysis is an important method of sustainability assessment. Three-dimensional
ecological footprint model (3DEF) can distinguish and track the occupation of natural capital stock and the
consumption of natural capital flows, and consequently elucidating the core issues of sustainable development.
To date, studies that apply the 3DEF method for the evaluation of sustainable utilization of natural capital are
relatively few and mainly concerned with the global or the national scale. Taking the Beijing- Tianjin- Hebei
region as the study area, this research evaluated natural capital utilization sustainability based on a 3DEF model
at the scale of metropolitan region. Using statistical data in 2010, this research first calculated the ecological
footprint depth (EFdepth) and footprint size (EFsize) of 13 cities. It then, analyzed the difference in the
composition of the 13 cities' EFdepth and EFsize, as well as its influencing factors and examined the pattern of
the Beijing- Tianjin- Hebei Metropolitan region's natural capital use in 2010. Lastly, it examined the ecological
sustainability status of this metropolitan region. The main conclusions of the study are as follows: Ecological
deficit is prevalent in the 13 cities of the metropolitan region. EFdepth is deeply influenced by the amount and
structure of fossil energy consumption. The relationship between EFdepth and economic development may be
described by the environmental Kuznets curve (EKC) with an inverted N shape. According to the relationship
between the depletion of stocks and the appropriation of flows, the 13 cities in the Beijing- Tianjin- Hebei
Metropolitan region are divided into four categories, namely, the depletion of stocks is seriously, significantly, or
generally ahead of the appropriation of flows, and the average level of the depletion of stocks and the
appropriation of flows are the same. The ecological sustainability status of these four types of cities is,
respectively, the weakest, weaker, stronger, and the strongest. The results presenting the natural capital utilization
at the metropolitan region scale based on the 3DEF model are better than that with traditional ecological
footprint model method.

Key words: three-dimensional ecological footprint; ecological footprint depth; ecological footprint size; natural

capital; ecological sustainability; Beijing-Tianjin-Hebei Metropolitan region



