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Ecological Security Evaluation and Prediction of Gansu Section of
Weihe River Based on “Sub-national Hectares”

SHAO Yue-hua, YANG Diao-diao, TAN Cun-feng®
(College of Finance and Economics, Gansu Agriculiural University, Lanzhow, Gansu 730070, China )

Abstract; Understanding the ecological demand and ecological supply was the basis of watershed ecological
governance and promoting its high-quality development. In this paper, the improved ecological footprint was ap-
plied to calculate the ecological footprint and ecological carrying capacity of Gansu section of Weihe River from
2009 to 2018, and GM(1,1) model was used to predict future ecological supply and demand trend of the water-
shed. The results showed that from 2009 to 2018, the ecological footprint and ecological carrying capacity of
Gansu section of Weihe River presented a fluctuating downward trend. The ecological footprint decreased by
2.26% , which was lower than 4. 18% of the ecological carrying capacity. The ecological deficit fluctuated down
at a rate of 0.58% per year. If the current development model continued, by 2028, the ecological deficit was
projected to be 16.27% lower than that in 2018, and the ecological security of the watershed would be alleviated.
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Fig.1 Schematic diagram of the study area
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Table 1 ~ Composition and basic parameters of ecological footprint account of Gansu section of Weihe River
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Table 2 Ecological footprint and ecological carrying capacity of Gansu section of Weihe River from 2009 to 2018 s-nhm’
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Fig.2 Dynamic changes of per capita ecological
footprint in various land types in Gansu section of

Weihe River from 2009 to 2018
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Fig.3 Dynamic changes of per capita ecological

carrying capacity in various land types in Gansu

section of Weihe River from 2009 to 2018
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Table 3

capita ecological carrying capacity in Gansu section of Weihe River from 2009 to 2018
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Fig.4 Dynamic changes of per capita ecological deficit/

surplus and relative standard deviation in 6 counties and

districts in Gansu section of Weihe River from 2009 to 2018
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Comparison between actual value and simulated value of per capita ecological footprint and per
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Table 4  Prediction of per capita ecological footprint and
per capita ecological carrying capacity in Gansu section
of Weihe River from 2019 to 2028
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2019 4 0.023 3 0.002 9 -0.020 4
2020 4 0.0229 0.002 8 -0.020 1
2021 4¢ 0.022 5 0.002 8 -0.019 7
2022 4 0.022 1 0.002 7 -0.019 4
2023 4 0.021 8 0.002 7 -0.019 1
2024 4 0.021 4 0.002 6 -0.018 8
2025 4 0.021 0 0.002 6 -0.018 4
2026 4 0.020 6 0.002 5 -0.018 1
2027 4 0.020 3 0.002 5 -0.017 8
2028 4E 0.0199 0.002 4 -0.017 5
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