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The influence of directional structure on water yield characteristics of shallow geothermal wells: Pathways

for rural revitalization in Zhangjiachuan

Shuxun Wang
China Coal Hydrogeological Bureau Group Co., Ltd., Xiongan New Area, Hebei

[ Abstract] Zhangjiachuan County, located in the northeastern part of Tianshui City, Gansu Province, is rich
in geothermal resources and constitutes a favorable prospect for geothermal exploration in the province. Geological
structure serves as a critical step for precise geothermal field assessment, providing fundamental data for investigating
regional geothermal resources. However, research in the Tianshui area is relatively limited, and available geothermal
data are scarce, making it difficult to characterize the local geothermal fields accurately. To address this gap, following
the demonstration project path of “Geothermal Energy + Rural Revitalization” field investigations were conducted
in Malu Town and Gongmen Town of Zhangjiachuan County to analyze regional topographic and geomorphic
characteristics. By integrating existing geological data and the current state of shallow geothermal resources in the
study area, this study analyzes the causes of anomalous water yield in newly identified geothermal fields and
discusses the influence of synclinal water-bearing structures on the water yield characteristics of shallow geothermal
wells. The findings indicate: (1) The F; compressive fault is the primary structure controlling heat distribution in the
study area, while the Fo~F; tensile faults serve as the main water-conducting structures. Within 100 meters of these

faults, the water yield increases approximately twofold. (2) The Lingtaicun well, located adjacent to the F4 fault, and
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the Malu Town Health Center well both achieve a water yield of 10 m*/h, whereas the yield from the Malu Town

Government well is significantly lower. This is attributed to the absence of water in the Quaternary loose layers at

the Malu Town Government site, indicating lower geothermal potential compared to the other two locations, where

the Quaternary loose layers exhibit strong water richness and stable groundwater recharge. (3) A spatial correlation

exists between well water yield and proximity to faults or fracture zones: wells closer to these structures demonstrate

higher yields, whereas those farther away show relatively lower yields and reduced potential.

[ Keywords] Synclinal structure; Shallow geothermal well; Water yield; Rural revitalization; Zhangjiachuan
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