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Spatio-temporal evolution and driving factors of ecological
environment quality in Mu Us sandy land
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(Shaanxi Provincial Land Engineering Construction Group , Xi’ an, Shaanxi 710075, China)

Abstract: [ Objective ] The dynamic characteristics and driving factors of ecological environmental quality in the
Mu Us sandy land are investigated, aiming to provide a scientific basis for the restoration and sustainable
development of this ecologically fragile area. [ Methods] Based on the Google Earth Engine (GEE) platform,
MODIS remote sensing data from 2000 to 2023 were used to construct the remote sensing ecological index
(RSED. Through breaks for additive season and trend (BFAST) abrupt change detection and geodetector
method, the spatiotemporal evolution characteristics and driving factors of ecological environmental quality in the
Mu Us sandy land were systematically analyzed. [ Results] O The RSEI model had good applicability in the Mu
Us sandy land, with the principal component contribution rates all exceeding 70%, effectively reflecting the
evolution process of ecological environment in the study area. @ The BFAST detection results showed that the
ecological environmental quality in the study area exhibited significant spatial heterogeneity from 2000 to 2023.
The monotonic increase type (without abrupt change) accounted for 43.4% of the total sandy land area, primarily
distributed in the eastern part of the sandy land, while the monotonic decrease type (without abrupt change)

accounted for 33.6% , mainly located in the western and southern marginal areas. The spatial distribution of RSEI
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abrupt change years demonstrated a pattern of “localized clustering and overall dispersion” , with 2019 being the

year with the highest frequency of abrupt changes. @ The geodetector analysis showed that soil moisture was the

dominant factor affecting the spatial differentiation of ecological environmental quality. Meanwhile, in 2019, the

year with the most {requent abrupt changes, the interaction between temperature, precipitation, and other factors

was significantly enhanced. [ Conclusion] The ecological environment evolution patterns of the Mu Us sandy land

are driven by both climate change and human activities. Regional ecological restoration and policy formulation

should consider the influence of multiple factors.

Keywords: remote sensing ecological index; ecological environmental quality; spatiotemporal evolution;

driving factors; BFAST abrupt change detection; Mu Us sandy land
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Fig.1 Overview of Mu Us sandy land
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Fig.2 Schematic diagram of RSEI change trend types detected by BFAST
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Table 3 Coefficients and correlations of RSEI ecological indicators in Mu Us sandy land from 2000 to 2023

NDVI LST WET NDBSI

ER O ERATIRE —— . \ \

T T T O et
2000 75.76 0.52 0.90 —0.44 —0.74 0.54 0.92 —0.50 —0.92
2001 73.20 0.53 0.89 —0.37 —0.65 0.54 0.90 —0.54 —0.95
2002 80.95 0.52 0.92 —0.46 —0.81 0.51 0.92 —0.51 —0.95
2003 76.03 0.50 0.86 —0.45 —0.78 0.54 0.92 —0.51 —0.93
2004 74.55 0.52 0.89 —0.44 —0.73 0.52 0.89 —0.52 —0.94
2005 82.09 0.51 0.92 —0.47 —0.84 0.51 0.91 —0.51 —0.96
2006 78.83 0.50 0.89 —0.46 —0.81 0.53 0.93 —0.51 —0.92
2007 76.56 0.52 0.90 —0.45 —0.78 0.52 0.90 —0.50 —0.92
2008 74.50 0.53 0.90 —0.44 —0.75 0.51 0.87 —0.51 —0.93
2009 79.92 0.53 0.93 —0.44 —0.79 0.51 0.90 —0.52 —0.95
2010 76.85 0.53 0.92 —0.45 —0.78 0.49 0.86 —0.52 —0.94
2011 77.95 0.53 0.92 —0.46 —0.79 0.50 0.88 —0.51 —0.94
2012 73.03 0.54 0.92 —0.40 —0.67 0.50 0.85 —0.55 —0.95
2013 83.48 0.51 0.93 —0.47 —0.86 0.50 0.92 —0.51 —0.94
2014 72.89 0.55 0.93 —0.40 —0.67 0.50 0.86 —0.53 —0.94
2015 77.15 0.53 0.92 —0.47 —0.80 0.51 0.88 —0.49 —0.91
2016 77.11 0.52 0.91 —0.45 —0.79 0.50 0.89 —0.53 —0.93
2017 82.10 0.52 0.94 —0.46 —0.83 0.51 0.92 —0.51 —0.94
2018 71.41 0.54 0.90 —0.37 —0.63 0.53 0.89 —0.55 —0.93
2019 81.22 0.52 0.94 —0.47 —0.84 0.49 0.89 —0.51 —0.94
2020 80.24 0.52 0.92 —0.47 —0.83 0.50 0.90 —0.51 —0.94
2021 78.50 0.52 0.91 —0.46 —0.80 0.51 0.90 —0.51 —0.94
2022 81.36 0.52 0.93 —0.46 —0.82 0.50 0.91 —0.52 —0.94
2023 79.90 0.53 0.93 —0.46 —0.81 0.50 0.90 —0.50 —0.93
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Fig.6 Single factor detection results of different
environmental factors in Mu Us sandy land
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Fig.7 Detection results of interaction of different environmental factors in Mu Us sandy land
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