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Development of a method of common-mode error
reduction from GNSS displacement time-series data

Hitoshi Hirose

Abstract

A method of common-mode error reduction, which is generally contained in GNSS displacement time-
series data, is developed. In this method, a translation, a rotation, and a scale factor of a network
of GNSS stations (i.e., “common-mode”) are estimated at each time epoch using a linearized Helmert
transformation used in a geodetic datum transformation. I apply this method to observed displacement
time-series at GNSS stations around the Bungo Channel area, southwest Japan and show that daily
scatters seen in the original time-series decrease significantly. An important point for gaining a better
result from this data processing is that known signal components, such as crustal deformations due to an
earthquake and an SSE other than noise, should be removed sufficiently as a preprocess of the common-
mode estimation. A more robust pre-processing technique is required for a wider application of this

method.
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