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Seismology is no longer based only on the analysis of
observations made with classical seismometers measur-
ing translational motions or their time derivatives. More
and more observables like strain, rotations, GPS-based
measurements and others are used to constrain either the
Earth’s structure or to understand the nature of seismic
sources and observed ground shaking. This special issue

focuses on recent developments in the area of rotational
seismology and engineering applications.

The analysis of rotational ground motions has re-
cently emerged as a new branch in seismology and
earthquake engineering. It does not seem to be com-
mon, seismological knowledge that particularly at the
Earth’s surface, with (almost any) translational ground
motion there is an associated rotational ground motion
as well. This has several implications: (1) depending
on frequency and amplitude range translational seis-
mometer records are contaminated by rotational
motions; (2) when both motion types (or additional
strain measurements) are available the collocated
records contain direct information on subsurface struc-
ture; (3) the additional motion components can con-
tribute to the excitation of structures and structures can
radiate additional rotational motions and (4) rotational
motion observations can help in decomposing seismic
wave fields. The neglect of the rotational motion type
so far is basically explained with the tremendous dif-
ficulty in measuring these motions with high accuracy
in the broad frequency band required in seismology.
This is also true for strong motion, rotational meas-
urements and their engineering applications, which
await adequate records from epicentral areas of major
earthquakes. Progress has been made possible with
recent developments in rotation sensors, producing
the first direct measurements that could be compared
with theoretical expectations or used to predict the
responses of structures.
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These developments led to the initiation in 2006 of an
International Working Group on Rotational Seismology
(IWGoRS; www.rotational-seismology.org). In October
2010 the 2nd IWGoRS workshop was held in Prague
with around 50 international participants. The contribu-
tions presented at this workshop (programme and pre-
sentations available on the IWGoRS home page)
highlighted the wide range of fields for which measure-
ment of rotational motions are relevant. These include
earthquake source physics, the rheology of granular ma-
terial, theory of wave propagation, seismic tomography,
seismic exploration, earthquake engineering, seismic
decoupling systems of gravitational wave sensors, strong
ground motion, long-period seismology and others.

The primary conclusions of the workshop were that
appropriate (portable) rotation sensors that can be used
to make substantial observations across a wide range
of frequencies and amplitudes are still lacking, limit-
ing the analysis of such data for seismological and
other problems. This need is reflected in the contribu-
tions to this special issue of several studies of rotation
sensor technologies. These are complemented by the-

oretical studies on non-classical rheologies, the use of
rotational ground motions in tomographic inversion,
relations between strain and rotation, aspects of rota-
tional motions in earthquake engineering, observations
of Earth’s free oscillations, ambient rotational seismic
noise, comparison with array-derived rotational motions
and other topics.
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