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Abstract

The Taklamakan Desert is the largest mobile desert in China. Assessing the long-term succession
patterns of the “Great Green Wall” ecological barrier along its margins is of great significance for
the sustainable management of ecological projects in extremely arid regions. This study focuses on
the ecological barrier along the Taklamakan Desert. A multi-source Normalized Difference Vegeta-
tion Index (NDVI) dataset spanning from 1990 to 2024 was constructed, and the land productivity
degradation monitoring framework recommended by the United Nations Convention to Combat
Desertification (UNCCD) was adopted as the core methodology. The study period was divided into
four stages according to the progression of project construction to identify the spatiotemporal pat-
terns of core greening areas and degraded areas. The results show that: (1) Vegetation succession
in the study area from 1990 to 2024 exhibited distinct four-stage characteristics, undergoing an
overall spatial expansion process from “patches” to “clusters” and further to “belts”, with expansion
notably decelerating after 2017. (2) Greening effectiveness displayed significant spatial heteroge-
neity, with the northern and western margins outperforming the southern and southeastern mar-
gins. (3) National ecological project policies and regional water resource endowments jointly shaped
the spatiotemporal patterns of vegetation succession. This study aims to provide a quantitative re-
mote sensing basis for objectively evaluating the ecological effectiveness of the “Great Green Wall”
and optimizing subsequent governance strategies.
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Figure 1. Study area location map
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Figure 2. Spatial distribution of core greening and degraded areas across four stages (1990~2024)
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Figure 3. Visual validation of vegetation changes in typical sample areas
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