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Abstract
Geothermal energy is a widely distributed, stable and clean zero-carbon emission energy source,
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among which pore heat storage is one of the most important types of geothermal resources, and
the heat extracted from thermal storage can be used for power generation, heating and cooling in
geothermal power stations. Numerical simulations can be used to evaluate production scenarios
in the natural state of geothermal energy. A large number of studies have been carried out on
geothermal numerical simulation. However, numerical simulations often require a lot of compu-
tational resources and time. Compared with numerical simulation, the proxy model not only has
the accuracy of the same as the numerical simulation, but also takes less time, which is signifi-
cantly better than the numerical simulation method. Based on GAN, a three-dimensional proxy
model is developed to predict the temperature distribution of the reservoir, and the model takes
the permeability distribution as the input and the time as the condition, and finally outputs the
temperature distribution of the reservoir at different times. The final results show that the proxy
model can predict the reservoir temperature distribution very well.
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Table 1. Geological statistical parameters
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Figure 1. Permeability distribution generated by the sequential Gaussian simulation method
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Table 2. Numerical simulation model parameter settings
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Figure 2. Proxy model framework
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Figure 3. Training data
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Figure 4. Dynamic temperature distribution during heat extraction process (numerical simulation results, proxy model predictions,
residual plot)
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Figure 5. SSIM and RMSE comparison between proxy model results and numerical simulation results
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Figure 6. Overall test set SSIM and RMSE comparison between proxy model predictions and numerical simulation results
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Figure 7. Computational time of proxy model versus numerical simulation time
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