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Abstract: [Objective] Maintaining a strong decoupling between land use carbon emissions (LUCE) and
ecological environment quality (EEQ) is a key approach to achieving the “dual carbon” goals, and clarifying their
relationship 1s of great significance for deepening the understanding of regional sustainable development.
[Methods] From a county-level perspective in the Great Qinling Mountains region, land use data, ODIAC
data, and MODIS data were used to analyze the spatiotemporal evolution characteristics of carbon emissions
caused by land use and regional EEQ from 2000 to 2020. Additionally, a decoupling model was employed to
explore their evolution processes over the past 20 years. [ Results] (1) Land use types in the Great Qinling
Mountains region exhibited significant spatiotemporal variations, with the area of construction land continuously
increasing. (2) The total LUCE in the region increased from 1.57 X107 t in 2000 to 5.31 X107t in 2020 and went
through two stages of “rapid growth and slow growth”. The centroid of carbon emissions shifted westward and

then stabilized. (3) Temporally, the regional EEQ exhibited an evolution pattern of “fluctuating decline,
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fluctuating rise, and fluctuating decline”, with a multi-year average value of 0.63, indicating generally high EEQ.

Spatially, it exhibited a distribution pattern of “better in the middle and worse in surrounding areas”. (4) During

the past 20 years, the decoupling relationship between LUCE and EEQ in counties in the Great Qinling Mountains

region demonstrated significant spatiotemporal heterogeneity. Temporally, it showed a changing process of

“deterioration, improvement, and deterioration”.

Spatially, negative decoupling dominated, with varying

decoupling progress across counties and significant inter-county differences. [ Conclusion] LUCE poses a

significant potential threat to EEQ. The findings can provide policy references for districts and counties to manage

LUCE tailored to local conditions and achieve green and high-quality development.

Keywords: land use carbon emissions; ecological environment quality; decoupling model; Great Qinling

Mountains region; county-level
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