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Figure 2 Schematic diagram of research design
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Table 1 Food supply sources and their proportions
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Table 2 Ecological footprint accounting parameters for various food categories

BRI R

7= AT R A (kg/kg) FEMRRE (kg/kg) Pt 240 (kg/hm?) Sk HIBCRR G LLH/% L6t R B (kg/kg)

Sy JEUHR 1.51 —
Bk i 1.50 —
KR TR 1.20 —
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414 R 2.11 3.60
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Table 3 Food supply quantities and ecological footprints of various food categories
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Figure 3 Structure of food supply and production, and quantities of outflows and inflows
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Figure 4 Spatial distribution of food supply and ecological footprints
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Figure 5 Ecological footprints of different land use types and

contributions of various food categories
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Food supply characteristics and ecological footprint in

agro—pastoral ecotone:
A case study of Hulunbuir City, Inner Mongolia

WANG Lingen’, LU Yiru"?, LI Yunyun'
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: [Objective] The agro-pastoral ecotone is ecologically sensitive with a diverse and
complex food supply. Clarifying its food supply patterns and resource-environmental effects is
crucial for ensuring regional food security. [Methods] Taking Hailar District, Manzhouli City, and
Ergun City in Hulunbuir City, Inner Mongolia as case sites, this study quantitatively calculated the
regional food supply quantities, along with the quantities of inflows and outflows, based on food
source data from the previous year obtained from field surveys in 2023, combined with statistical
data and literature sources. The spatial patterns of food supply were analyzed, and the ecological
footprint indicator was applied to evaluate the resource and environmental costs caused by the
bidirectional food flows. [Results] (1) The total food supply of the case sites in 2022 was 494800
tonnes, dominated by plant-based foods (82.45%). The overall supply structure was characterized
by “self-sufficiency with surplus in grains and dairy but deficit in vegetables and fruits.” (2) Food
supply exhibited a bidirectional flow pattern, both internal and external, with local foods supply
accounting for only 15.21%, indicating high dependence on Heilongjiang, Shandong, and Liaoning
provinces. (3) The total ecological footprint of food supply in the case sites reached 316000 hm’,
equivalent to 1.55 times the cultivated land area of the three areas. Animal-based food accounted
for 67.95%, and its contribution to the cropland footprint reached 59.39%, revealing a “grain-for-
meat” resource conversion pattern. (4) The ecological footprint was predominantly local (56.50%),
with significant outward transfer characteristics. The outflow footprint was 4.79 times the inflow
footprint, making the case sites a “net output area” of ecological footprint. The land use types were
consistent with the semi-agro and semi-pastoral production characteristics. [Conclusion] Food
supply in the agro-pastoral ecotone shows clear structural mismatches and spatial shifts in resource-
environmental costs. It is recommended to improve local vegetable and fruit supply capacity,
diversify supply channels, and promote green transformation of the supply chain to ensure the
sustainable and stable supply of the regional food system.

Key words: food supply; ecological footprint; quantitative accounting; agro-pastoral ecotone;

Hulunbuir City, Inner Mongolia
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