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Abstract

To enhance the scientific basis for selecting geothermal development models, this study aims to estab-
lish a comprehensive and quantifiable evaluation indicator system. Using the Analytic Hierarchy
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Process (AHP), a three-tier evaluation framework comprising objective, criterion, and indicator layers
was constructed. Eighteen core indicators were selected to form the evaluation system. Judgment ma-
trices were simulated using software based on input from five industry experts. Through matrix inte-
gration and consistency testing, weights were assigned to indicators at each level, enabling quantitative
analysis. Results show that project investment (26.94%), geological engineering risk (14.68%), policy
support intensity (8.57%), economic cost risk (8.07%), and payback period (7.77%) are key influenc-
ing factors in geothermal development decisions. Model selection should prioritize high-weight indi-
cators to improve overall performance scores. The developed evaluation system provides quantitative
support for project initiation, scheme optimization, and risk management, offering both theoretical
value and practical significance for promoting high-quality development of the geothermal industry
and advancing the achievement of “dual carbon” goals.
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Figure 1. Hierarchical model for evaluating geothermal development patterns
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Table 2. Simulation expert information table
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Table 3. Proportional scale of relative importance
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Table 5. Consistency test results
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Table 6. Weight assignment results of geothermal development mode evaluation system
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Figure 2. Map of Ganzi Tibetan Autonomous prefecture
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Table 7. Evaluation indicator grading standards
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Table 8. Quantitative scoring results of Guandingshan hot spring development model in Kangding city
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Table 9. Quantitative scoring statistics under the weight disturbance of project investment indicators
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Table 10. Quantitative scoring statistics of geological engineering risk indicators under weight disturbance
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Table 11. Quantitative scoring statistics under the weight disturbance of policy support indicators
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Figure 3. Statistical chart of quantitative scoring of development mode under sensitive indicator weight disturbance
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