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Abstract

In the context of the “Dual Carbon” goals, geothermal energy has become a critical resource for op-
timizing the energy structure. However, China currently lacks adaptive geothermal development
models for regions with distinct geological backgrounds. As a province rich in geothermal resources,
Sichuan boasts substantial resource potential but faces a low degree of development, creating an
urgent need for demonstration via typical case studies. Taking Suining and Kangding as research
objects, this study adopts a structured comparative framework covering “geological background,
resource characteristics, engineering technology, and economic-environmental benefits” to sys-
tematically analyze the differentiated development paths of the two regions. The results show that
Suining, characterized by sedimentary basin-type geothermal resources supported by Kkarstic lay-
ered reservoirs, has taken the low-carbon geothermal modern agricultural industrial park as a pilot
and established a “Geothermal+” integrated model featuring full-chain cascade utilization across
“power generation, drying, geothermal space heating, agricultural planting and breeding, and well-
ness.” In contrast, Kangding features uplift mountain-type geothermal resources with fracture-con-
trolled belted reservoirs, forming a diversified utilization pattern centered on centralized geother-
mal heating, extended by medical and wellness services, and coupled with pilot explorations in ge-
othermal power generation, seismic fluid monitoring, and greenhouse cultivation. This study clari-
fies the core driving mechanism of geological backgrounds on development models and verifies the
rationality of localized development, providing practical experience for precise and efficient geo-
thermal development in regions with varying resource endowments across China.
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Figure 1. Regional geological tectonic location map of Suining [6]
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Figure 2. Genetic model of geothermal resources in the Central Sichuan Basin [7]
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Figure 3. Regional geological tectonic location map of Kangding Area [9]
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Figure 4. Genetic model of geothermal resources in Kangding [8]
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