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Determination of the frequency response of seismic and infrasonic 
IMS station sensors using a traceable on-site calibration approach

Background
Newly developed laboratory calibration methods (primary and secondary) & equipment in the low
frequency range down to 0.01 Hz for seismometers & microbarometers provide the possibility of
metrological traceability for on field sensors. This new unbroken chain of calibrations from laboratory
to on-site, ensures that measurement results delivered by on field sensors are traceable to SI units,
allows to determine accurate amplitudes & phases with assigned uncertainties, thereby improving data
quality & sensor reliability. We performed on-site calibration tests with both laboratory calibrated
seismometers & microbarometers using signals from different natural & anthropogenic excitation
sources.
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On-Site Calibration Procedure for Seismic & Infrasonic Sensors
Requirements
1) Co-location of reference (REF) & operational station sensors under test (SUT)
2) Response function of reference sensor is precisely determined & traceable to SI units
3) sufficient coherent excitation signals within the relevant frequency range
Procedure
Calculation of the gain ratio between SUT & REF following a modified approach of Gabrielson (2011)
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• REF: Streckeisen STS2.5
SUT: Guralp CMG-3T
Distance: 2m

• Calculation of gain ratio for 
each day (>180 days), 
averaging over all days

• Similarity measures: 
Coherency (MSC) >0.98
Cross-correlation >0.8

• REF: MB2005 (single inlet)
SUT: MB3a (WNRS, 96 inlets)

• Calculation of gain ratio for 
each day (>80 days), 
averaging over all days

• Similarity measures: 
Coherency (MSC) >0.98
Cross-Array Coherency >0.6 
(Green et al., 2021) 
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*Similarity measures:
• Magnitude-squared

cohereny (MSC)
• Cross-correlation
• Cross-Array coherency


