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Long—term Analysis of Land Use Dynamics and Scenario Simulation for
Photovoltaic Power Stations in Ordos
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Abstract ]s& %Photovoltalc power stations, which generate electricity using solar?&l.bé‘t
Ov urrent research generally lacks in-depth investigation into the long-term land use e
ot systematically predicted photovoltaic construction under different policy scenari

eijing 100875,

ant orm of clean energy.
0‘{ ovoltalc power stations and
ore it is of significant scientific

importance to thoroughly explore the changes in area, type conversion, and spatial dlstrgaﬁ haracterlstlcs of photovoltaic power stations

in Ordos from 2000 to 2023, and on this basis, to predict future land use types

ifferent policy scenarios. “Methodology” To achieve

these objectives, this study utilized visual interpretation techniques on satellite imagery from Landsat 5 and GF2, covering the years 2000 to
2023. From these images, land use type maps were generated, which enabled us to track changes in land use over time. Specifically, we
examined the spatiotemporal characteristics of photovoltaic power stations, conducting an analysis every five years to determine shifts in
spatial patterns. This was done using Gaussian projection ellipses, a method that allowed us to capture the spatial distribution trends of these
stations. In addition to this spatial analysis, we employed the PLUS (Patch-generating Land Use Simulation) model, which integrates both
natural and socio-economic driving factors to predict future land use patterns under different policy conditions. Key driving factors included
population growth, surface temperature, soil heat flux, precipitation, and changes in policy, which are critical elements in understanding the

© CGEJEFAR



SRAHER 45 ¢ R I) P 81 S0 7R 25 30 T AR F sl 18 e R P 8 2 0 A WA 1 SR AR 17

evolution of photovoltaic stations over time and their future development. “Results” The findings of this study are multifaceted and provide
valuable insights into the evolution of photovoltaic power stations in Ordos. (1) The overall spatial pattern of land use %ned relatively
Nwhen certain

consistent between 2000 and 2011, as between 2011 and 2023. However, a noticeable shift occurred startis
land types, such as desert and gnd began to be converted into photovoltaic power station sites (P;\Br to%_, there was
a clear shift in the sp utlon of these stations, with the main area of photovoltaic deve X{@§ e Agkthwest to the
northeast of ﬂ itionally, the types of land being used for these constructions ev@ sing ttend of converting
gra& for hotovoltaic station use. (3) The analysis using the PLUS model revealed that sﬁfal{)@ﬁﬁs were driving these land
usegfanges, including population growth, surface temperature, soil heat flux, precipitation, an otably, policy decisions. Policy, in
particular, emerged as one of the strongest determinants in the development and ex gﬁ&é photovoltaic stations in the region. (4)
Projections for land use changes in 2030 under three different policy scenarios sho egardless of the specific scenario, areas allocated
to buildings, forests, water bodies, arable land, grassland, and photovoltaic power stations will likely continue to expand. These findings
provide important insights into the future changes of photovoltaic power stations in Ordos. “Conclusion” This study sheds light on the
spatial and temporal dynamics of photovoltaic power station development in Ordos, highlighting the complex interplay between population
growth, environmental factors, and policy decisions in shaping land use changes. The results not only demonstrate how land use has evolved
over the past two decades but also provide predictive insights into how it may continue to change by 2030 under different policy scenarios.
Key words: Photovoltaic power stations, spatial pattern, spatio-temporal variability, driving factors, scenario simulation
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