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Crust and upper-mantle structure beneath the region around

the Yellow Sea from teleseismic receiver functions

Chanho Yu'?, Kwang-Hee Kim'* , Mancheol Suh®*, Bongchool Suk',
Paul Rydelek', Suyoung Kang', Yongcheol Park®, LIU Jin-Song®

1 Korea Ocean Research and Development Institute , Ansan, Korea
2 Kongju National University, Kongju, Chungnam, Korea
3 Korea Polar Research Institute, Incheon, Korea

4 Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China

Abstract Teleseismic events are used to obtain shear-wave velocity models beneath the stations
of the Yellow Sea Broadband Seismic Network (YSBSN). Some stations are located on top of
either a thick sedimentary basin or highly porous volcanic rocks and receiver functions at these
stations exhibit prominent high-amplitude and long-period reverberations which obscure the

subtle phases associated with deeper structures. Due to the shallow subsurface effects in receiver
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functions, shear-wave velocity models beneath only 8 broadband seismic stations are successfully
inverted. Depth to the crust-mantle transition (the Moho) varies from 30 to 38 km beneath
YSBSN stations. The thickest crust is observed beneath the station JNN in China, which is
attributed to the ancient collision boundary between the North China block and the South China
block. Although general increase of the crustal thickness from north to south in Korea is
observed with high confidence, it is not possible to delineate the location of potential collision

boundary in the southern Korea peninsula, which would require wider coverage by broadband

selsmic instruments to resolve.
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Fig. 1 Simplified tectonic map of the northeast Asia
Locations of broadband seismic stations installed by the Yellow
Sea Broadband Seismic Network are shown by blue triangles.
Major tectonic structures are denoted: NM: Nangrim Massif;
PM: Pyungnam Massif; IB: Imjingang Belt; KM: Kyeonggi

Massif; OB: Okcheon belt; YM: Youngnam Massif.
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Event locations (solid circles) used in the
receiver function analysis in the study. The 27 events
used in the present study were selected based on
consideration of epicentral distance (30°<<A<C 90°),

magnitude (>>6.5), and high signal-to-noise ratio
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Radial (R) and transverse (T) receiver functions

after the deconvolution process.
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Fig. 4  Radial component receiver functions from 4
teleseismic earthquakes recorded at station ANS and a
representative receiver function obtained by stacking
Note consistent arrival of Ps at 3.7 second

after the initial P wave arrival.
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(a) P-to-S converted phase from the Moho discontinuity arrives

at 3. 78 second after the onset on both traces; (b) Inversion
result for ANS reveals the crust - mantle transition occurs at

30~32 km depth beneath the station.
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Fig. 7 Observed and synthetic receiver function
for station PYN

(a) P-to-S converted phase from the Moho discontinuity arrives

at 3. 80 second after the onset. (b) Inversion result for PYN
reveals the crust - mantle transition occurs at 3 0 ~ 3 2 km depth

beneath the station.
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(a) P-to-S converted phase from the Moho discontinuity arrives

at 4. 03 second after the onset; (b) Inversion result for KOJ

reveals the crust-mantle transition occurs at 32~34 km depth

beneath the station.
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for station BUA
(a) P-to-S converted phase from the Moho discontinuity arrives
at 4. 05 second after the onset; (b) Inversion result for BUA
reveals the crust-mantle transition occurs at 34~36 km depth

beneath the station
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Fig. 10  Observed and synthetic receiver function
for station JIN
(a) P-to-S converted phase from the Moho discontinuity arrives
at 4. 25 second after the onset; (b) Inversion result for JIN
reveals the crust-mantle transition occurs at 34~36 km depth

beneath the station.
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Fig. 11 Observed and synthetic receiver function

for station WAN
(a) P-to-S converted phase from the Moho discontinuity arrives

at 4. 07 second after the onset; (b) Inversion result for WAN

reveals the crust-mantle transition occurs at 32~ 34 km depth

beneath the station
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Fig. 12 Observed and synthetic receiver function for station JNN
(a) P-to-S converted phase from the Moho discontinuity arrives
at 4. 43 second after the onset; (b) Inversion result for JNN

reveals the crust-mantle transition occurs at 34~38 km depth

beneath the station.
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Fig. 13 Observed and synthetic receiver function
for station GYN
(a) P-to-S converted phase from the Moho discontinuity arrives
at 3. 78 second after the onset; (b) Inversion result for GYN

reveals the crust-mantle transition occurs at 30~32 km depth

beneath the station.
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Fig. 14 Variation of Ps (P-to-S converted phase at Moho) arrival times on radial component receiver function at different

stations (a) in Korea and (b) in China. These Ps phases provide strong constraints on the depths and velocity contrasts of

the crust-mantle discontinuity
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