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Goals:
1. Fill the interscale magnitude gap for Gutenberg-Richter relationship and find if acoustic emission (AE) and microseismic (MS) events are physically interconnected and obey the same scaling laws.
2. Find if changes in AE correspond to those in MS and high-frequency noise levels.
3. Determine an effect of stress changes on seismic wave velocities and attenuation.
 

Motivation:
Temporal and spatial distributions of seismicity are the key factors in determining of rock stress evolution, fracturing, fluid conductivity and rock failure.  These rock properties can be studied at both laboratory and field scales revealing striking similarity in observed b- values from Gutenberg-Richter relationship which suggest that self-similar fracture distribution in rocks is about the same for the widest range of scales.   This hypothesis can be verified by bridging the existing observational gap between distribution of AE and MS events using intermediate scale recordings of AE/MS.   Successful verification will allow to use local quickly obtainable noise or AE records for monitoring of changes for b-values at seismic scales which otherwise are hard to evaluate because of rarity of large magnitude events.
 

Approach:
Three borehole sensor systems will be installed using different spatial scales for simultaneous recording of AE/MS events.  The systems will cover 50m, 5 m, 50 cm scales and have overlapping frequency characteristics.   Observations will be carried in continuous mode before during and after new tunnel excavation.  The observed AE/MS data will be processed for locations and source characteristics (seismic moment inversions).   Stress monitoring will be done using repeated active sources.
