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Research on Intelligent Renewal Methods for Buildings in Cold-Region
Historical Districts Based on Digital Twins
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Architectural Design and Research Institute of Harbin Institute of Technology Co., Ltd., Harbin, Heilongjiang 150090

Abstract : Buildings in cold-region historical districts have long been affected by environmental factors such
as low temperatures, freeze-thaw cycles, and wind and snow, leading to prevalent issues such as
aging envelope structures, inadequate thermal performance, and component damage. Traditional
renewal models face limitations such as low efficiency and difficulty in coordination within complex
districts. This project, relying on the "Research on Intelligent Renewal of Buildings in Cold—Region
Historical Districts Based on Digital Twins," takes the Harbin Chinese Baroque Historical and Cultural
District as an example and integrates technologies such as BIM, GIS, 3D laser scanning, UAV oblique
photography, and environmental monitoring to establish a digital renewal pathway. The research
indicates that digital platforms offer significant advantages in disease identification, style preservation,
cold-region adaptability optimization, and construction coordination. However, improvements are still
needed in long-term operation and maintenance, data sharing, and platform coordination, providing
valuable reference for the preservation and renewal of cold—region historical districts.

Keywords : digital twins; cold-region historical districts; intelligent renewal; BIM-GIS integration; full
lifecycle management
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