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Abstract: Resistivity method is an important method to determine the saturation of natural gas hydrate (hereinafter “hydrate” for short),
and numerical simulation is effective to research the resistivity characteristics of hydrate bearing sediments. The pore models established
in the past cannot reflect the actual pore structure because there are fewer constraint conditions. Based on the self-similar characteristic of
natural sediments, we selected the Sierpinski Carpet with its total side length of 3 and particle's side length of 1 as the fractal pore model
of sediment, and according to the equivalent resistance network, we established an electrical conductivity model of hydrate bearing sedi-
ments. In this paper, the effects of porosity, interstitial water conductivity and sediment skeleton conductivity on the relationship between
the resistivity of hydrate-bearing sediment and the hydrate saturation were analyzed using this model. And following research results
were obtained. First, the resistivity of hydrate-bearing sediment can be expressed as the function of porosity, area ratio, microstructure
size, interstitial water conductivity, sediment skeleton conductivity and empiric parameter. Second, sediment resistivity increases with the
decrease of interstitial water conductivity and porosity. Third, the resistivity of hydrate-bearing sediment increases with the increase of
hydrate saturation. Fourth, when the hydrate saturation is high, the resistivity of hydrate-bearing sediment decreases significantly with the
increase of sediment skeleton conductivity. In conclusion, when the hydrate saturation is in a certain range, the calculation result of this
fractal pore model is in line with the experimental data and logging data with a higher accuracy.
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