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Study on Receiver Functions of Yugan Seismic Station Based
On Harmonic Decomposition

ZHA Xiaohui, ZHAO Ying, ZENG Wenjing, LUO Li, GUO Yufan
(Jiangxi Earthquake Agency, Nanchang 330026, China)

Abstract: Based on the theoretical formula of the arrival time of the seismic phase of Pms in anisotropic medium
and the theoretical stratigraphic model, the feasibility and reliability of the harmonic decomposition method to
obtain the anisotropic parameters of the crust are verified. Applying this method to Yugan seismic station, it is
found that there is obvious arrival time difference in different azimuth receiver functions of Pms phase in Yugan
seismic station. The results of harmonic decomposition show that the direction of anisotropic fast wave under the
station is about 83 © and the time delay is about 0.28 s. The direction of the fast wave is consistent with the SKS
splitting results of previous studies, which supports the viewpoint of crust mantle coupling deformation in South
China. The parameters of horizontal axis anisotropic model can only partially explain the time difference of Pms,
and the complete interpretation needs to further consider the interface tilt and tilt axis anisotropy.
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Table 1 The fourth order harmonic analysis results of
harmfit function
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Fig.2 Pms phase travel time diagram fitted with harmonics
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Table 2 Strata models used for receiver function modeling
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Table 3 Harmonic decomposition results of model
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Table 4 Number of receiver functions in different azimuths of YUG station from 2011 to 2019
bazF bazT NUM bazF bazT NUM bazF bazT NUM

0 10 2 120 130 665 240 250 9
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Fig.5 Epicenter distribution of teleseismic from 2011 to 2019
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Fig.6 Epicenter distribution map of earthquakes used
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Table 5 The fourth order harmonic decomposition results
of Yugan station

RIZH PR AL
1 B 0.16 0.71
2 B 0.14 -2.90
3Fr 0.06 2.04
4 i 0.17 -2.65

3 AHRAIT iR

AEET & W AT Pms 78 AH 2 B
Hg A XAE IR H E R IGUE T U0 0 T
VR SR B 72 25 1) 7 M S B0 A AT A AT SR
YL R T HUE G LR R b, NIRRT &
Hh 76 % 7] e P PR T TR 24908 83°, ) JEAR £
N 0.28 so FEACEE R B , Pms FH X I $5 HX
B 188 0 73 i 45 SR I s i A2 AR K. ARSIl
I B 5 7 1A% 55 Pms FEAH , SR EURH X s
7, RIFEA R B R T7 AL Pms 78 AH 1§
HRAT CAKS 5o R A3 T AR O T B 1 2 45 2 i
(6] [XC 6] P 98 0 A RE R AR ABLE o B B 25 B 3 i ]
DL o 2 A [F] 7 2 F Pms 72 AH I 06 B K AE
INFTR], SR G BEAT B M, AR SCEEAT TR
B RMEEANK KT G R EOE B 55 1)
SRR, 2 g AR 2 2 Pms EAHMY
FEXT I 22, KRB G 3l T 7 7 A7 75 00 R} 55 H 1
ARSI, BSR4
TEAS SRR T3 ) = AR 2 M, H 2 2 5 M S IR
IF B R TE SR o T DAAS AR B R 7 17 2 4 B
LEIR I [A] ELA 5 ey B AR 1

Mt U i SKS 25 iERE R T KT H
TV M DX ) T S, AR R TT TR AR
R 2 E-W [a], P3R5 N 86.19°, A
AR R T 6 e & ) R T R R —
B, XFEEMXEEEGTEENM A, AE
ek U SRR X3 2 G 3 04T T SKS 43 244
A, AFRTHES. SCHME R R T HE
BB 7 N 1020, BFAIZEIR N 0.9 s. TR
[ FAS SO & RAFE — 20, Fit—2 5
Mo ARSCABNRIRS T ZEIR N T 0.3 s, 45410 N5
F (1) SKS B[] ZEIR |, =2 FFHu b 1) 2% ) 7 PR 5 T
LM . SRS RIS gt —2BEm T
KITTERMSE W AT SEME Rk %Ik —
SR X e G, V%X
[T ML SE HEBE 2 203

S 8L NS S SRS RER) S L WO
harmfit, & A GITHUB, num-matlab-master % 4
&, ¥E 4 # Frangois Beauducel<beauducel@ipgp.
fi>, % B it 42 ¥ {& /] T EikeRietsch #9 Seislab
T R jAe GMT 4k, F455 Kb LF a4 dr
BTEIBREL, X2 —HERTREHM,



/NS T IR AR AR TR & R Bt AT 33

BE R

[1] Owens T J, Zandt G, Taylor S R. Seismic evidence for an
ancient rift beneath the Cumberland plateau, Tennessee: a
detailed analysis of broadband teleseismic P waveforms[J].
J GeophysRes, 1984, 89:7783-7795

[2] #Ri%, FRMSE, ERAS, 55 AU £ Ps B Bt
FOHTE S 1) S it —— DA 22 L — 200 W 2T a1 (1], 3
BRI AR, 2006, 49 (2) :438-448

[3] #RIEFH, SRPKZE, Ui, 55 . P95l oy g X 52 7
RS ) SEPERT AT [J]. MR FE 4R, 2019, 62 (8) :2946-
2958

(4] ot , whtesd, 5Kk, & . AR eR 05 ikt 7T Ae L
o o 308 I L R AR I 7 T 1] R A (0], R
RS - BB, 2018 (48) : 912-923. DOI:10.1360/
N072017-00334.

(5] ¥, @A, 1R, & %7700 & iR Hoor
A7 el B 2R B R A M 7 % 1) e [0, SBERPDER AR
2017, 60(12) : 4537-4556

[6] Bianchi I, Park J, Agostinetti P, et al. Mapping seismic
anisotropy using harmonic decomposition of receiver
functions: An application to Northern Apennines, Italy[J].
J Geophys Res, 2010, 115(B12):317.

[7] Rumpker G, Kaviani A, Latifi K. Ps-splitting analysis for
multilayered anisotropic media by azimuthal stacking
and layer stripping[J]. Geophysical Journal International,

2014, 199(1) : 146-163
[8] Liu H F, Niu F L. Estimating crustal seismic anisotropy
with a joint analysis of radial and transverse receiver
function data[J]. Geophys J Int, 2012, 188:144-164.
[9] Frederiksen A W, Bostock M G. Modeling teleseismic
waves in dipping anisotropic structure[J]. Geophys. J.
Int., 2020, 141:401-412.
[10] Herrmann R B, Ammon C J. Computer programs in
seismology[D]. St Louis, Missouri: Department of Earth
and Atmospheric Sciences, St Louis University, 2004.

[11] Ligorria J P, Ammon C J. Iterative Deconvolution and
Receiver-Function Estimation [J]. Bull Seismol Soc
Amer, 1999, 89:1395-1400.

[12] F5i, i, R, . B HE W 20 Foh 52
1) 3 kB AT SE R b K R BT RS2 (D], M
7% ,2016,36(2) : 14-25

[13] #lesi . ATL b Rl s iy S &8 IX b g &% i) S 1L F
F¢ [D]. bxt « HPEHLET R, 2017

[14] AEHE, AHtE, iR, 5. HRMIX SKS PR
5¢[J]. HUE , 2012, 32(4) :33-43



