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Exploration of Integrated Design Model for Photovoltaic Power Generation and Vegetation
Restoration on Desert Highway Slopes
Pengwei Cheng
Haotai Engineering Construction Group Co., Ltd.

[Abstract] Desert highway slopes possess both spatial development potential and ecological restoration needs,
making traditional single—governance models inadequate for balancing economic development and ecological
protection. This paper proposes an integrated design model combining photovoltaic power generation and
vegetation restoration. It systematically analyzes the development status and existing problems of desert highway
slopes in these two domains and establishes an integrated design framework from both theoretical and technical
practice perspectives. It focuses on exploring key technologies such as photovoltaic component optimization,
drought—tolerant vegetation selection and cultivation, and system synergistic regulation, while constructing a
three—dimensional benefit evaluation model covering economic, ecological, and social dimensions. The
outcomes provide scientific support for the efficient utilization of resources and ecological sustainable
development on desert highway slopes, contributing to green transportation construction.
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