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Abstract

Against the backdrop of emerging urbanization and the integration of culture and tourism, tradi-
tional village cultural landscapes are undergoing a gradual evolution from localized development
toward nonlinear reconstruction driven by multiple interacting forces. Taking Zhenglong Ancient
Village within the Ziquejie Terraced Fields Heritage Area as an example, this study integrates the
Landscape Gene Theory, the DFRI Base Theory, and the Mutation Model to construct an analytical
framework encompassing “Landscape Gene Identification-Mutation Mechanism Diagnosis-Re-
sponse Strategy Development”. Through the systematic identification of both explicit and implicit
genes, this study reveals that, under the condition of maintaining its overall spatial structure, Zhen-
glong Ancient Village has experienced transformations in its functional attributes and cognitive
mechanisms, exhibiting a phased characteristic of “structural stability-mechanical loosening”; fur-
ther, by mapping “mutation type-mutation mechanism-gene response”, it identifies how three types
of drivers—capital, society, and ideology—operate along the D-F, R, and I pathways, respectively,
giving rise to a differentiated evolutionary sequence across form, structure, and cognition; building
upon this foundation, digital media is incorporated into the landscape evolution process to eluci-
date its dual embeddedness mechanism-namely, symbolic reinforcement and feedback regulation-
and accordingly proposes a hierarchical response strategy tailored to D-F structural constraints, R-
based response adjustment, and I-driven inheritance optimization. The findings indicate that the
transformation of cultural landscapes can be interpreted as a gene-sequence recombination pro-
cess driven by multi-path mutation effects; the key to its regulation lies in maintaining the orderli-
ness of gene responses and facilitating the transition from static protection to dynamic process-
oriented adaptation.
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Figure 1. Location map of Zhenglong Ancient Village
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Table 1. Identification of cultural landscape genes and variability sensitivity map of Zhenglong ancient village
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Figure 2. Schematic diagram of the integration mechanism between DFRI bases and the mutagenesis model
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Table 2. Framework for cultural landscape variation diagnostic analysis
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Figure 4. Schematic diagram of response strategies for the transformation of the cultural landscape of Zhenglong Ancient
Village under the influence of digital media
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