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Abstract: Being a geothermal field with medium—low temperature conductivity, Guanzhong Basin has become the main geothermal reservoir
resource in central Shaanxi Province because of its good geothermal reservoir. Efficient and reasonable exploitation of geothermal resources

can play an important role in energy transformation and the goal of “double carbon”. In this paper, Guanzhong basin is taken as the research
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object, and the geothermal resource potential in the research area is quantitatively analyzed by volume method and Monte Carlo. Based on
the physical conditions, heat transfer characteristics and location conditions, the game combination weighting model of grey correlation,
criticality, coefficient of variation and projection pursuit is constructed, and the dominant area of geothermal resources in the study area is
analyzed. The target area of geothermal resources development in Guanzhong basin is determined by comprehensive evaluation grade of
geothermal resources potential and dominant areas. The results show that the maximum probability resource of Neogene thermal storage in
the study area is 82.5x10" kJ, and the average geothermal resource abundance is 38.4x10" kJ/km* (equivalent to 13.11x107 t/km’standard
coal). The average amount of geothermal resources in Pucheng uplift is the largest, and the average abundance of geothermal resources in
Xi’an sag is the highest. Population density and gross domestic product are the key dominant parameters for the division of advantage areas,
with the weight ratios of 31.3% and 29.9%, respectively. The area of “good” and above geothermal development dominant area in the study
area is 2978.72km” (accounting for 13.78%), and the “good” and above grade areas are mainly concentrated in Xi’an sag, Xianli uplift and
Gushi sag. The overall reliability of the evaluation results of dominant areas is high, among which Gushi sag and Xianli uplift are the most
stable. Based on the comprehensive evaluation results of resource potential and development advantage areas, Xi’an sag and Gushi sag have
significant advantages in structural units and are the most potential targets in the study area. The research can provide a scientific basis for
the large—scale development of geothermal resources and the selection of optimal targets in the Guanzhong Basin, thereby contributing to the
optimization of the regional energy structure and the achievement of carbon emission reduction goals.

Keywords: Geothermal resource potential; uncertainty evaluation; identification of dominant areas; game combination empowerment;
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