Prediction of Terrestrial Heat Flow in the Ordos Basin Using Machine Learning
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INTRODUCTION

Terrestrial heat flow is a comprehensive geothermal parameter reflecting the regional thermal background. The terrestrial heat flow data are of great significance to understanding the thermal state and ac-
tivity of the crust, the thermal structure of the lithosphere, and the evaluation of geothermal, oil and gas resources. Due to the limitations of the distribution of boreholes and rock coring, the spatial distri-
bution of measured terrestrial heat flow data in China is uneven, and there is a large blank area of heat flow data outside sedimentary basins. The surface heat flow is closely related to the thickness of the
lithosphere, the buried depth of Curie surface, and the geomorphology and the age of geological events. This study takes Ordos Basin as the research area, uses XGBoost method. Through the analysis and
summary of various geological and geophysical parameters such as digital geomorphology, thermal tectonic events, and Moho surface burial depth, an intrinsic logical connection between multiple types of

parameters and heat flow is constructed. Regional-scale geodetic heat flow prediction has been achieved.
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RESULTS

The prediction results of heat flow in the Ordos Basin:
1.The heat flow shows a distribution of low in the west and high in the east, and the high-value areas are concentrated in the Hetao Basin and the Weibei Uplift.

2.The predicted heat flow values range from 45 to 84 mW/m?. The average heat flow is 62.84 mW/m?

3.Due to limited data, the prediction uncertainty of the basin boundary is relatively high, and the overall volume prediction error is <8 mW/m?
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Figure 3. Heat flow prediction results of the Ordos Basin Figure 4. The burial depth of the Moho surface in the Ordos Basin
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