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Thermally driven geysers (such as Yellowstone) are characterized by frequent eruptions of 

liquid water and steam. Another subsurface system capable of producing periodic eruptions 

(similar to thermal geysers) is CO2-driven cold-water geysers. They erupt for over 24h at 

a time with relatively high velocity CO2-driven discharge from wellbores. Growing interest 

in geologic carbon storage has brought attention to CO2-driven cold-water geysers because 

of its similarity to high velocity wellbore leakage process. In the CO2-driven cold-water 

geysers, CO2 (gas) evolves by the pressure reduction (flashing) of CO2-rich fluids. Once 

the internal pressure of CO2 (aqueous) becomes greater than that of the surrounding fluid, 

CO2 separates from the fluid causing bubbles to nucleate, grow, and coalesce. Hydrostatic 

pressure reduction resulting from increasing CO2 gas volume fraction enhances expansion 

of CO2 bubbles leading to the eruption. In this talk, we present an approach to distinguish 

eruption and precursory signals of cold-water geysers under noisy environments. In the 

first step of the framework, we apply a feature extraction and feature filtering algorithm 

called “Feature Extraction based on Scalable Hypothesis (FRESH)” for a given time-series 

data to extract comprehensive time-series signal features and then filter the resulting 

features. In second step, we quantify the significance of each filtered feature for predicting 

a set of labels/targets. Third, we construct a machine learning classifier, which takes in 

important filtered features to classify the time-series signals. The framework is then applied 

to field data from Chimayo geyser, New Mexico and Crystal geyser, Utah. Results show 

that the classification and forecasting accuracy is greater than 90%. 
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