Econ. Environ. Geol.
Vol. 31, No. 4, p. 339-347, 1998.

A FARSLE o438 Aest A A32 e
A7t $EFZ9 Moho BA&H 54 A7

o - P

Crustal Structure Study and Characteristics of Moho Discontinuities
beneath the Seoul and Inchon Stations using Teleseismic
Receiver Functions

Seoung Kyu Lee* and So Gu Kim*

ABSTRACT : The purpose of this study is to find P-wave crustal velocity structure and the Moho charac-
teristics beneath Seoul (SEO) and Inchon (INCN) stations using broadband teleseismic records. The use of
broadband receiver function analysis is increasing to estimate the fine-scale velocity structure of the litho-
sphere. The broadband receiver functions are developed from teleseismic events of P waveforms recorded at
Seoul (SEO) and Inchon (INCN) stations, and are analyzed to examine the crustal structure beneath the sta-
tions. The teleseismic receiver functions are inverted in the time domain of the vertical P wave velocity struc-
tures beneath the stations. The crustal velocity structures beneath the stations are estimated using the receiver
function inversion method (Ammon et al., 1990). The general features of inversion results are as follows: 1)
For the Seoul station, the Conrad and Moho discontinuities exist at 22 km and 30 km depth in the south
(BAZ=180°) direction. (2) For the Inchon station, the Conrad discontinuity exists at 22 km depth in the direc-
tion of SE (BAZ=145°) and the Moho discontinuity exists at 30~34 km depth with a 4 km thick, which con-
sists of a laminated velocity transition layers with thickness, whereas a crust-mantle boundary beneath the
Seoul station consists of a more sharp boundary compared with the Moho shape of INCN station.
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Fig. 1. Map shows Seoul (SEO) and Inchon (INCN) stations (closed triangles) and teleseismic events (closed asterisks).

Table 1. Telescimic event parameters for SEQ and INCN stations.

; Epicenter i
Station DATE O.T. (UT) Dtst. BéZ Depth Inmdetit Mag,
m/dfy  hrmnsec ") ) Lat. Lon. (km)  angle (°)
2/13/952*  8:41:1490  38.70 179.20 -1.36 179.49 140 24.8 6.0
2/13/95b* 8433970  38.70 179.30 131 127.42 140 248 63
Seoul  2/13/95¢* 15: 4:24.00  38.70 179.10 135 12752 14.0 248 6.7
(SEO) 21995  0:17:4510 3220 181.30 5.24 12626 76.0 26.2 6.1
4/20/95 8451160  31.10 180.40 6.28 126.77 94.0 26.2 65
5/14/95* 11:33:1880  45.70 182.50 -8.38 125.12 110 23.6 6.9
8/14/95*  4:37:1750  48.10 145.70 484 151.51 128.0 23.0 6.6
nch 8/16/95a* 10:27:2860  50.10 14320 -5.80 154.17 30.0 226 7.8
I'I‘f; o 8/16/95b* 16242650  49.60 143.40 -5.43 153.77 19.0 27 6.7
TN gnepser 2310239 5020 14300 577 13434 35 226 72
8/17/95*  10: 1:2590  49.20 143.60 -5.17 153.44 21.0 2.8 6.4
Symbols (*) indicate events for stacking.
T BEL29 EEWE (BAZ=180%9 A3 en A1 Moho Ps-PA|Zte] 3.7~3.8 sec® #ZH Q). Ra-

Moho Ps-PAJZto] 3.5~3.6 sec® Uehton] 24 pg}
9 Moho Psu} Alo]o] FZo] 2o psupao] #HEHY
o JA #2490 FE (BAZ=145°)48k<] T8

dial &2} %ol 23 Pste} Moho Psst Aol
o 22 2] Ps Avh= Az o] BaA%H|A] p-
to-So2 A5y} AE7) W) 2ol Radiald o] Psut
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(@ Radial Receiver Functions of Seoul Station
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(b) Radial Receiver Functions of Inchon Station
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Fig. 2. Stacked and individual radial receiver functions for
station SEO (a) and INCN (b).
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o 7} #5490 #F FAESF HY S vwstd g
3~570¢] A%} 3-D Tomography (Kim, Li, 1998) 7+
Ql et FRA A9 3-D A7 RG-S o] &3t &
A Qarel 7] A7t SrndS AR (Fig
3). Fig. 3 (a)e 71& 7239 A4&E 2dES
Ehd Ao|th o] & x|z B E9] Moho £A&HE] Zo]
£ 29~34kmZ, MohoWHe| P¥ &%= 7.7~7.98 km/
sec2 Ato|E Holx Utk Conrad EAEHY Zol=
15~18 kmZ 2 9 ZAzol| ulg} zxo]E Holxm Yt}
Fig. 3 (h)= o€ 6719] &&= 2dS A4 Myn
9 B (p=0.075 sec/km, water-level=0.001, Gaus-
sian Beam width=2.5)& ©]&3}f o]& FAlg4 713
< ZA & Aol o] F Model B, C, F 7} &2 Radial
Fgre] A vwd & dxjge A& E F Jdrh
weta] olE 79 SRS o] 83le] FAIgE Gt
A 22\ 29 (a priovi model) & AHEET
SIS AAbEe Ammon ef al. (19909 <]8) 7
Gl 5E AMSIATE B d7dMe 24 B4 A
A ¢ Fztel mel 287 & Radial $AEF
APrd wiol osled AN 27| 2d-g o] g3l
FALF A AAlRIATh Eln A8 G4atelA
e 22 7T 20 E Zm AlFgEtyh

D Fol7 & RS o] 831 o] & FATLE A4t
) Pste] £ % (Poisson's ratio=0.25)% WX V=
V3V, p=0.32V,+0.772 713 3le] AL&319T} (Burteus-
sen, 1977).

2) Z+ 29 9] Smoothness (a)E 0.1914 0.3742] 2] 2z
< #E o] 83k

3) A2e A= o7t 7kl whet 0~2 km Zolol
A2 10 km, 2~45 km7HA & 2 km FAIZ 247 Yedo)

4) BEAd 24 2] £5 2l o231 36719
ME e 27] 2dE et ol AR&-g §z°]°“u}
B SERlsh= 33 taog %o A WYg |
km/secZ A5}, ojuf 7} A Z9] & el 20%91
Random A% 2.2 o]F3 4% 7] (roughness) &d
< 9=} (Ammon ef dl., 1990).
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Fig. 3. (a) Velocity models for the Korean Peninsula obtained from previous studies which indicate Model A (Kim and Kim,
1983), B (Kim and Jung, 1985), C (Kim and Lee, 1994), D (Chung, 1995), E (Kim and Lee, 1996), and F (Kim and Li, 1998),

respectively. (b) The synthetic radial receiver functions using six models. Among the models, Model B, C, and F are well fitt-
ed with a Ps-P arrival time of observed radial receiver function.
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Inversion Velocity Models for Seoul Station
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Fig. 4. Inversion results for station SEO in the direction of
South direction (BAZ=180°). (Top) Final (thick solid) P
wave velocity model takes the mean of acceptable inversion
models (thin dashed) from many inversion models. (Bottom)
Synthetic (shaded lines) and stacked (thick solid line) radial
receiver function waveform fit.
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Inversion Velocity Models for Inchon Station
0

10 -1
’é - -
X
<
< i J
a
©
2 a0 =
ol =
| ST TR N L
>0 2 4 6 8
P Velocity(km/s)
TINE IN SEC
IIIIIIIIlllllllllllllllijllll
-5 [} L] 10 15 20

Fig. 5. Inversion results for station INCN in the direction
of SE direction (BAZ=145"). (Top) Final (thick solid) P
wave velocity model takes the mean of acceptable inversion
models (thin dashed) from many inversion models. (Bottom)
Synthetic (shaded lines) and stacked (thick solid line) radial
receiver function waveform fit.
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st dEe) LEL G e 53 pe mgA

Profile C--C'

Fig. 6. The cross section of the seismic profile along the vertical plane from the west (37.5°N, 126.0°E) to the East (37.5°N,

129.5°E) in the Central Korean peninsula (after Kim and Li, 1998).
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Fig. 7. The 1-D average velocity models beneath the SEO
and INCN stations from the inversion results. The shaded
zones indicate the crust-mantle boundaries with a thickness
and a laminated velocities transition zone.
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Table 2. Crustal velocity models beneath the SEO and
INCN stations.

Seoul station (SEO) Incnon station (INCN)

Layer P-V.elo- Thick- Layer P-v.elo- Thick-
No. city ness No city ness
(km/sec) ~ (km) (km/sec) (k)
1 5.60 2.0 1 5.56 2.0
2 6.01 12.0 2 5.76 4.0
3 6.67 8.0 3 6.06 10.0
4 7.13 8.0 4 6.18 6.0
5 7.98 4.0 5 6.55 6.0
6 8.13 o0 6 6.87 2.0
7 742 2.0
8 7.74 2.0
9 791 20
10 7.97 ©

&2l 58 (rheology)® 34| Wslso] gre i
9] % (laminated layer)o] EA3HA == YU 2 o4y
A 9} (Lay, Wallace, 1995). B2 £ 79| AHgto
2 ddsle ol2AN Mg TS A #BEA9
SE W& (BAZ=145")9] A Z-dE AARY =7z ¢
4oz B oA 2 4H FAE 23 3lE Moho &
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o] EAsh= AR FHPE
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