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Abstract: The orientation accuracy of three component station seismometers is very important for
modern seismology research. Modern seismic studies rely heavily on precise three-component
broadband observations. Similar to time travel, three dimensional particle motion is a key factor
provided by a seismogram. It forms the basis of many functions, such as shear-wave splitting, re-
ceiver function, and surface and normal mode studies. Three component records are often rotated
to isolate longitudinal, radial, and transverse motions. A critical parameter for performing rota-
tion is the geographical orientation of the two horizontal components (BHN and BHE). Because
the orthogonality between components of modern broadband instruments is accurate to a fraction
of a degree, what really affects a correct rotation is the orientation of the BHN component, which
could deviate from the true north direction. Knowledge of the orientations of the two horizontal
components is thus important to perform a correction rotation. The particle motions of teleseis-
mic P waves recorded by the network were analyzed and used to estimate the north component az-
imuth of each station. An SNR-weighted-multievent method was introduced to obtain component
azimuths that best explain the P-wave particle motions of all the events recorded at a station. This
method provides robust estimates including a measurement error calculated from background
noise levels. In this study, the component azimuths of the seismic stations in Gansu province

were rechecked using the P-wave particle motions of 549 M= 6 teleseismic events from August
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2007 to September 2013. Robust estimates were provided including a measurement error calculat-

ed for each station in the time series. The azimuths calculated in this study are very consistent

with the results of Niu (2011), which implies that the stations of Gansu province have some

problems with misorientation. The SNR-weighted-multievent method can be used to effectively

check the seismometer stations horizontal azimuth deviations. Therefore, we provide deviation

value of the azimuth including a measurement error calculated for each station in the time series

to be taken into account for any rotation based seismic studies.
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Fig.2 Distribution of stations in the study area and epicenters

of 549 teleseismic events used in the study
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Table 1 Deviations of seismometer azimuth for Gansu Seismic Network Stations using SNR method
== — S v 5 VETN
awfem CUT gt e BENE SO e wmme  RWERe O DL gy
BYT BBVS-60 331 2008-04—2011-11 —8+5 139 2011-12—2013-05 —36+6 —33.9 2013-05-12
DBT BBVS—60 477 2008-03—2013-05 8+6 477 2008-03—2013-05 8+6 2.3 2013-06-19
HCH CMG-3ESPC 384 2008-06—2013-04 10+4 384 2008-06—2013-04 10+4 10.4 2013-04-26
H]JT CMG-3ESPC 228 2008-06—2011-05 —17£8 159 2011-06—2011-11 —30£8 —28.1 2013-05-23
HXT BBVS-60 183 2008-02—2011-05 E~>N —60+9 143 2011-06—2013-04 —46+4 —43.0 2013-04-25
JYG BBVS-120 92 2007-08—2008-07 =N 9+4 168 2008-08—2013-05 6+£5 3.7 2013-05-26
LTT CMG-3ESPC 537 2008-03—2013-05 745 537 2008-03—2013-05 7+5 5.4 2013-06-17
LYT BBVS-60 235 2008-07—2011-01 —947 300 2008-04—2011-11 —544 —4.9 2013-05-30
MIQ BBVS-60 274 2009-08—2013-05 —36+6 274 2009-08—2013-05 —36+6 —36.6 2013-05-21
MXT BBVS-60 510 2007-08—2013-05 6+3 510 2007-08—2013-05 6+3 6.5 2013-6-23
NXT CMG-3ESPC 50 2008-06—2009-06 —26£5 87 2011-10—2013-04 —29%£5 —31.0 2013-4-28
SNT BBVS-60 549 2008-01—2013-04 12+6 549 2008-01—2013-04 12+6 3.2 2013-5-24
WDT BBVS-60 49 2008-01—2008-07 —443 507 2008-07—2013-06 —21=%4 —18.1 2013-6-22
ZHQ CMG-3ESPC 193 2008-06—2010-08 2844 129 2011-11—2013-06 —15£3 16.9 2013-6-18
ZHY CMG-3ESPC 431 2008-03—2013-05 —944 431 2008-03—2013-05 —944 —5.82  2013-05-02
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Fig.3 Time-series of the deviations of seismometer azimuth for each station
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Table 2 Check and Correction results of seismometer azimuth

for Gansu Seismic Network Stations
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TSS XKk  CTS1E #1de 356.55 —3.45 —0.10
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