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Spatiotemporal Evolution and Value Assessment of Windbreak and
Sand Fixation Service in Southern Xinjiang Using RWEQ Model

Zhao Juanjuan', Xia Nan"?, Wu Yifan', Li Anlan'
(1.College of Geography and Remote Sensing Sciences, Xinjiang University, Urumgqi 830017, China;
2. Xinjiang Key Laboratory of Oasis Ecology, Xinjiang University, Urumgi 830017, China)
Abstract: [ Objective] This study aims to scientifically assess the spatiotemporal evolution and eco-economic
value of windbreak and sand fixation services in southern Xinjiang under the background of extreme drought, and
to accurately evaluate the effectiveness of regional protection and optimize the spatial layout of sand prevention and
control. [Methods] Based on multi-source remote sensing and meteorological observation data from 2000 to
2024, the localized revised wind erosion equation (RWEQ) model was utilized to quantitatively estimate the
amount and retention rate of windbreak and sand fixation. Combining the replacement cost and opportunity cost
methods, the multi-dimensional economic values were systematically calculated. Furthermore, the optimal
parameters-based geodetector COPGD) was employed to reveal the driving factors and their synergistic effects on
the spatial differentiation of windbreak and sand fixation. [ Results ] During the study period, the overall vegetation
coverage in southern Xinjiang showed a highly significant improvement trend, driving the total amount and

retention rate of windbreak and sand fixation to exhibit a "V"-shaped evolution characteristic of an initial decrease
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followed by an increase. Spatially, it presented a concentric pattern of "high in the oasis margins and low in the
desert hinterland. " The multi-year average total eco-economic value of windbreak and sand fixation reached
164.084 billion yuan, among which the value of soil fertility retention occupied an absolutely dominant position
(with a contribution rate of 94.05%). Land use types and NDVI were the core factors dominating the spatial
pattern of windbreak and sand fixation, exhibiting strong interactive enhancement effects with climatic elements
such as temperature and precipitation. The regional peaks of windbreak and sand fixation were concentrated in
grasslands with an NDVTI of 0.16 —0.23, piedmont transition zones with annual precipitation of 178 — 329 mm,
and riparian ecological corridors located 4.4— 10.0 km away from rivers. [ Conclusion] The continuously advanced
ecological engineering projects have effectively enhanced the windbreak and sand fixation efficiency in southern
Xinjiang and driven the steady increase in ecological assets. Its core economic significance lies in preventing the
massive loss of scarce surface nutrients caused by wind erosion, thereby protecting the fragile topsoil in arid
regions. The synergistic effects of complex environmental factors determine the optimal ecological thresholds for

ensuring oasis safety. The research results can provide a scientific reference for the quantitative assessment of

ecological assets and the spatial configuration of key ecological defense lines in extremely arid regions.
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Fig.8 Interaction detection results of windbreak and sand fixation amount in southern Xinjiang (2000—2024)
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