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CENTER FOR THE GEOLOGIC STORAGE OF CO2 GSCO2

• Focuses on basic-science approaches to recognized industry and technology challenges for 
commercial deployment of carbon dioxide (CO2 ) storage

• Central research question: What is the mechanism of injection-induced microseismicity, and 
can we control and predict its occurrence?

• Five research themes: microseismicity, reservoir-scale geology, geomechanical measurements, 
pore-scale pressure transmission, and geochemical reactions.

Key findings and achievements:
• We discovered that induced earthquakes exhibit complex spatio-temporal patterns 

emerging from the interplay of pore pressure propagation, fault friction evolution, and 
fault network interactions that lead to mechanical stress redistribution. 

• We have successfully developed a novel modeling framework that can efficiently address 
the varying orders of magnitude of spatial and temporal scales, enabling modeling of 
complex fault zones with high-resolution fault zone physics.



CO2CAP

• Develop novel and effective CO2 
sequestration monitoring 
technologies using the Decatur case 
study site.

• A detailed correlation-based 
analysis of Decatur microseismicity
revealed migration patterns within 
seismicity clusters which are 
indicative of fluid migration. 

• Realistic synthetic inversions 
provided the base to demonstrate 
the potential benefit of integrating 
active and passive data types. 

Main objectives: Combine available seismic infrastracture into a holistic monitoring system to 
provide larger aperture and higher resolution that will allow a more precise mapping of the injected 
fluid.



CO2CAPII
Main objective: demonstrate how a generalized and conceptualized microseismic model for large-
scale CO2 injection can be developed to be applied for calibration of fluid flow models and 
geomechanical models. 

• Focued on detailed characterization of 
microseismicity from the Decatur CCS site on 
various scales:

• Spatial and temporal development
• Source parameters (focal mechanisms, b-

value)
• Triggering mechanisms
• Comparison to pressure evolution and 

results from active seismic
• Compare data from the Quest site in Canada to 

build a more generalized model for 
microseismicity.
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