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Abstract: [ Objective] The ‘one river and three mountains’ region (Yellow River, Liupan Mountains, Helan
Mountains, and L.uo Mountains) in Ningxia Hui Autonomous Region is a key area of the northwest ecological
security barrier. An in-depth analysis of the ecological baseline conditions was conducted, existing problems in
ecological conservation were identified, in order to provide scientific guidance for ecological security risk

assessment and early warning, ecological protection and restoration strategies, and sustainable ecosystem
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development in the key ecological functional zones of this region. [Methods] Focusing on the ecological
characteristics of Ningxia’ s ‘One River and Three Mountains’ region, this study systematically analyzed the
baseline status of regional ecological resources from four dimensions-quantity, quality, services, and damage-
based on high-resolution remote sensing data and ecological resource baseline surveys from 2019 to 2023.
[Results] @ The Ningxia Hui Autonomous Region had diverse ecological resources, with a total ecological area
of 4.89X10° hm®. These resources were unevenly distributed, primarily consisting of farmland, forests, and
grasslands, forming a structure characterized as ‘three parts farmland, four parts grassland, and two parts forest.’
@ Along the Yellow River mainstem, the average farmland quality was 4.45 grade, but groundwater quality was
predominantly Class [V or V , accounting for 91.3% of the area, with concentrated salinization of farmland. @ The
Helan Mountain area had prominent windbreak and sand fixation functions, but its water conservation capacity was
less than 0.9% of that of the Liupan Mountains, with low vegetation coverage and an NDVI of 0.32. @ The
Liupan Mountains accounted for 60.3% of the region’s total water resources, but due to issues such as large areas
of artificial forests and monospecific tree species, water conservation capacity had decreased. @ In Luo
Mountains, the area of moderate to severe desertification was 1.40X 10 hm?, with mining land accounting for
34.3% of the total area, indicating an increase in ecosystem vulnerability. [ Conclusion] The ecological conditions
of Ningxia’s ‘One River and Three Mountains’ region continue to improve, with ecological resource quality
steadily enhancing. However, localized ecological fragility persists, and challenges such as water resource
constraints, desertification, and human disturbance remain prominent. Tailored regional strategies and systematic
restoration efforts are necessary to consolidate the ecological security barrier.

Keywords: ecological resource baseline; ecological restoration; optimization of territorial spatial pattern;

sustainable development
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Table 1 Study data types, acquisition time and sources
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Table 2 Evaluation indicators for ecological resource baseline status of Ningxia Hui Autonomous Region
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Fig.1 Current status of ecological resources in
Ningxia Hui Autonomous Region
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Fig.2 Statistical classification of ecological resources in “one river and three

mountains” region of Ningxia Hui Autonomous Region
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Fig.3 Changes in forest cover of Ningxia’s “one river and three mountains” region
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Fig.5 Statistical results of evaluation indicators for ecosystem services in study area
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