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In 2023, the 28th Conference of the Parties (COP28) to the United
Nations Framework Convention on Climate Change marked the
first global consensus under the Paris Agreement, calling for
nations to shift from fossil fuels to renewable energy sources like
wind, solar, and biomass in a more equitable, orderly, and rational
manner. Energy landscapes refer to the processes through which
the human use of natural resources results in the transformation
of surface space. The concept not only reflects the profound
impact of energy development on landscapes'”, but also is an
essential component in achieving the energy transition as a goal of
socially sustainable development.

Energy landscapes emphasize the transformation of local and
regional landscapes through an energy transition perspective,
highlighting humans’ demand for energy as a key driver of
landscape transformation”. For a long time, energy landscapes
have been broadly categorized under cultural landscapes,
given the interventions and impacts of human activities on
land and nature. Scholars have defined them as cultural
landscapes characterized by substantive, spatial, and temporal
qualifications™. Moreover, energy landscapes inherently reflect
diverse resource types and their complex, ongoing development
processes across physical, social, ecological, and economic
dimensions. These include historical and cultural landscapes with
traditional wind and water power plants, fossil energy landscapes,
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renewable energy landscapes, post-industrial landscapes, and
brownfield landscapes™'°.

At present, energy landscapes have attracted attention across
interdisciplinary fields, prompting proactive cross-regional
and cross-disciplinary research collaborations among scholars
worldwide. Key research topics cover the global trends of energy
landscapes in urban and rural spatial development, planning, and
design; post-industrial city and coal-mining region regeneration;
ecological restoration of industrial wastelands; and renewable
energy infrastructure construction such as wind, solar, and
biomass power. Additionally, discussions on the identity and
aesthetic value of energy landscapes, as well as initiatives for
reducing carbon footprints, are gaining importance. Exploring
energy landscapes from different perspectives underscores the
role of “landscape” as an essential approach for systemic design
and innovation, aiming to: 1) guide multi-scale energy landscapes
to unlock site potential in the global resource transition; 2) forge
robust connections between energy infrastructure and local
planning systems; 3) maximize the positive effects of renewable
energy, including its spatial added value; and 4) mitigate the
impacts of energy infrastructure on both the natural environment
and ecological systems.

In the future, the development of China’s energy landscapes
will face significant challenges in research, design, and practice,



mainly in the following four aspects.

First, formulating spatial planning and design standards.
Energy landscapes introduce new research and practice challenges
to the field of planning and design. It is crucial to establish
corresponding professional norms and technical standards to
define the connotation and potential of energy landscapes, clarify
the spatial planning and design frameworks and methods for
land use transformation, and lay the foundation for achieving the
essential task of energy transition.

Second, conducting integrated assessments of impacts on
landscapes. The construction of energy infrastructure will
inevitably impact ecosystems, biodiversity, and landscape quality
to varying degrees. Research and practice must implement
integrated assessments based on multivariate data, including
potential analysis, resource analysis, typological study, and visual
impact evaluation, to minimize the adverse effects of energy
facilities on landscapes and the natural environment.

Third, comprehensively considering public acceptance. Public
attitudes toward energy landscapes evolve over time, making
public acceptance a complex and uncertain factor in the energy
transition. Energy landscape development must involve continuous
discussion, coordination, and guidance with stakeholders
throughout all stages of planning and design to achieve high-
quality landscape development.

Last, safeguarding, sustaining, and shaping landscape diversity.
While protecting natural resources, energy landscapes should
also coordinate the relationship between humans and nature,
effectively integrate energy infrastructure into urban and rural
spaces, and continuously strengthen the diversity of local
landscapes.

Energy landscapes represent a complex and globally
challenging issue. We hope this special edition will inspire more
scholars to engage in transnational and interdisciplinary research
on the present and future of energy landscapes, gradually refining
the theoretical and practical foundations of energy landscape
transitions within urban and rural spatial development and
landscape planning and design.
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