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Accuracy of Temperature estimation from resistivity data using neural network
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Abstract: Subsurface temperature distribution beneath a geothermal field is a vital information for
geothermal development, because temperature pattern is related to reservoir characteristics and subsurface
fluid velocity. To estimate subsurface temperature distribution, it has recently been proposed that neural
network is used to estimate temperature distribution based on resistivity. This method is based on the fact
that resistivity is sensitive to temperature. Firstly, the method constructs an optimized feedforward neural
network that relates the relationships between locations, resistivity and temperature at well locations. Then,
temperature data are estimated at locations without well data based on resistivity measured by
Magnetotelluric method. In this study, we examined the characteristics and the accuracy of the methodology
by applying it to the Kakkonda geothermal field, Japan. As a result of analysis, we showed that the error
decreased by 1-9 % using the proposed method compared with the neural network approach without using
resistivity data. Particularly, the error decreased, when the number of teaching data is small, and the distance
of teaching data and a target site is not close. Since these conditions are not favorable conditions for neural
network approach without using resistivity data, the results demonstrate the effectiveness of the neural

network approach based on resistivity data.
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