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Component azimuths of the permanent seismic stations in the
Northeast China estimated from P-wave particle motion

Han Guangjie® Deng Wenze Yang Zhigao

(China Earthquake Networks Center, Beijing 100045, China)

Abstract: Modern seismic studies rely on reliable three-component seismological observa-
tions, whether the station sensor’s north component strictly aligns to the geographical north or
not will directly affect the accuracy of the research. However, due to magnetic anomalies near
the station or artificial error, the azimuth of seismometer may be deviated. In this study, the
component azimuths of 154 permanent seismic stations in Northeast China were rechecked
using the P-wave particle motions based on the teleseismic events in 2020, and we used the
same seismic events to calculate the component azimuth by the principal component analysis
and the signal-to-noise-weighted-multievent method, respectively. The azimuth deviation de-
termined by these two methods are very consistent, with a correlation coefficient of 0.998 6.
Among the 154 stations, the azimuth of 84% of the stations deviate slightly from the true
north, and some of the stations have some sort of problems, including azimuth deviation of the
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two horizontal components (>20° or <<—20°) or polarity reversal in one or more components.
We found a large deviation in sensor azimuth could result in incorrect estimatiog of both crustal
thickness and vp/vg ratio by H-x stacking. Therefore, in order to ensure the reliability of seismo-
logical analysis, the azimuth of the station needs to be checked and calibrated regularly.

Key words: azimuth; P-wave particle motion; seismometer; Northeast China; H-x stacking
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Fig. 2 Map of Northeast China showing the permanent seismic stations and their sensor misorientations

The upper right inset gives the location of teleseismic events used in this study
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Fig. 3 The relationship between single event misorientation estimated by PCA method and its
signal-to-noiseratio for LN. SHS and NM. JIP stations
Circles and colors represent the misorientations and cross-correlation values of R and Z components for each event, respectively.
The larger cross-correlation values mean the better correction for sensor misorientations. The dashed lines denote the thresholds

to select data in the sensor misorientation calculation, and the gray areas highlight the dominant estimation of misorientation
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The purple triangles represent the single event PCA measurement, the red squares represent the

cross-correlation values of R and 7 components, which is 1.0 in ideal case
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Table 1 Misoriented stations

ELNT FE Onin/° opcal’ B 1k 1sf (] AL AR5y AR RS
BJ.CIQ 60 —14.70£4.60 —14.331+4.07 2020-01-01—2020—-12-31

BJ.DAX 101 —7.80£4.80 —7.581+4.68 2020-01-01—2020—-12-31 N—E, E—~-N
BJ.NSC 92 —15.40£4.00 —15.4443.54 2020-01-01—2020—-12-31

BJ.ZKD 96 10.20£4.10 10.57+4.14 2020-01-01—2020—-12-31

HE.CHC 109 4.80%3.50 5.43+3.92 2020-01-01—2020—-12-31

HE.CHD 90 3.60£4.40 3.344+5.30 2020-01-01—2020-12-31

HE.FEN 80 4.40+4.30 4.88+5.60 2020-01-01—2020-12-31

HE.SHC 105 5.50+7.40 5.59+14.59 2020-01-01—2020-12-31

HE.XLD 108 3.80+£3.20 4.07£3.96 2020-01-01—2020-12-31

HE. XUH 85 5.60+£3.80 6.34%4.29 2020-01-01—2020-12-31

HE.ZUH 88 —1.80+£3.40 -2.50+3.37 2020-01-01—2020-12-31 N—-N, E—-E
HL.BAQ 58 2.70%£4.20 3.20£4.76 2020-01-01—2020-07-22

HL.BAQ 40 -30.10£3.90 -29.46+3.24 2020-07-27—2020-12-31

HL.FUY 77 —15.50£3.50 —14.721+3.86 2020-01-01—2020—-12-31

HL.JIY 42 -31.90£3.80 —32.02%4.30 2020-01-01—2020—-12-31 N—E, E—~-N
HL.LIH 96 5.10£3.30 4.86+3.31 2020-01-01—2020—-12-31

HL.MDJ 102 -3.70£4.70 —2.38+5.20 2020-01-01—2020-12-31

HL.SHZ 73 —8.20+4.40 —7.88+7.35 2020-01-01—2020—-12-31

HL. TOH 65 —8.60+3.60 —9.06+2.91 2020-01-01—2020-12-31

JL.BCT 63 —4.30£2.90 —4.45+2.65 2020-01-01—2020-12-31

JL.BST 21 23.30%2.90 23.65+2.70 2020-08—-18—2020-12-31

JL.CBS 50 2.10%£5.80 2.92+5.03 2020-01-01—2020-11-07 N—-N, E—-E
JL.CBT 55 6.90+£3.60 7.12+4.05 2020-01-01—2020-12-31

JL.HCT 72 32.20%3.30 31.62+£3.52 2020-01-01—2020-12-31 N—-E, E—~N
JL.JCT 83 29.90£3.40 29.80%5.04 2020-01-01—2020-12-31 N—-E, E—~N
JL.LIT 35 —10.50£4.40 —10.81%5.66 2020-01-01—2020—-12-31

JL.LYT 48 -7.50£7.10 —6.87£11.90 2020-01-01—2020—-12-31

JL.PST 94 29.80£3.70 29.88+3.98 2020-01-01—2020—-12-31

JL.SGT 28 —4.80+4.70 —4.09+4.17 2020-01-01—2020-12-31

JL.WQT 18 —13.80£4.30 —13.13+£5.86 2020-01-01—2020-10-01

JL.WQT 53 —12.80£3.20 —12.48+2.95 2020-10-19—2020-12-31 N—--N,E—-E
JL.YFT 91 30.60+3.80 30.14+3.97 2020-01-01—2020-12-31 N—-E, E—~N
LN.BXI 65 —5.40+3.90 —5.46+4.81 2020-01-01—2020-12-31

LN.FXI 93 -3.00£3.10 —3.28+2.85 2020-01-01—2020-12-31 N—-N, E—-E
LN.GUS 95 —4.50£3.20 —4.37£2.75 2020-01-01—2020-12-31

LN.LYN 94 36.00£3.80 36.07+4.87 2020-01-01—2020-12-31

NM. CHR 77 3.20£3.90 2.89+£3.75 2020-01-01—2020—-12-31

NM. HIN 48 —43.70£3.50 —43.55+2.33 2020-01-01—2020—-12-31 N—-E, E—~N
NM. IDR 48 —17.00£4.60 —17.6017.48 2020-01-01—2020—-12-31

NM.JIP 49 —22.00£2.90 -22.3242.32 2020-01-01—2020—-07-06 N—E, E—~-N
NM. JIP 51 2.10£2.70 1.95+£2.82 2020-07-14—2020-12-31

NM. LIX 16 —16.40+£3.50 —17.40%3.36 2020-01-01—2020-06—13 N—-E, E—~—-N
NM. LIX 42 2.80+4.50 2.56+4.99 2020-07-22—2020-12-31

NM. WLT 91 1.40+£3.20 1.54+2.42 2020-01-01—2020-12-31 N—-E, E—~N
NM. WLY 67 15.60£3.40 15.62+3.38 2020-01-01—2020-12-31

NM. XIQ 63 —21.20£3.60 -21.661+4.02 2020-01-01—2020-12-31

NM.XLT 99 3.10£3.40 2.29+3.84 2020-01-01—2020-12-31

TJ.BAD 69 —4.10£6.00 -2.47£7.39 2020-01-01—2020-12-31
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Fig. 5 Histogram showing the distribution of misorientations measured by PCA (a) and Min-T (b) methods
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