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Microtremor array explorations were conducted at sites in the Tokyo Metropolitan area to

estimate the S-wave velocity profiles of deep sedimentary layers. The purpose was to provide data

required to understand the characteristics of long-period strong ground motions in the area. Two

arrays spaced at intervals from . to . km were temporarily installed with seven vertical seis-

mometers at each site to record vertical microtremors over periods of to minutes. We applied

a frequency-wave number spectral analysis to the array records to obtain Rayleigh wave phase

velocity at periods from . to seconds. The phase velocity at each site was inverted to an S-wave

velocity profile down to the basement with an S-wave velocity of km/s using hybrid heuristic

inversions. The resultant S-wave velocity profiles were compared to previous D models of the area.

We found di erences between our results and the previous results mainly at sites located in mar-

ginal parts of the basin. This comparison clearly indicates the need for future improvements to the

existing D S-wave velocity model in the area.

: Microtremor exploration, S-wave velocity, Rayleigh wave, Phase velocity inversion,

Kanto basin
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Fig. . Map of locations of microtremor explorations in this study and a previous study

by Yamanaka and Yamada ( ) shown by squares and circles, respectively
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S

Table . List of locations of exploration sites

Fig. . Examples of array configurations of microtremor explorations
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Fig. . Rayleigh wave phase velocity observed in microtremor explorations
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S

Table . Search limits in phase velocity inversions

Fig. . S-wave velocity profiles inverted from phase velocities in Fig.
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Fig. . Comparison of observed phase velocity (circles) with theoretical Rayleigh wave phase velocity for inverted

models in Fig. and D models by Yamanaka and Yamada ( ) shown by solid and broken lines
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S

Fig. . Comparison of basement depths in S-wave

velocity profiles in this study and those obtained

by Yamanaka and Yamada ( )

Fig. . E ects of assumed S-wave velocity ( km/s) in the bottom layer of inverted models

compared to theoretical phase velocities at KOT (left) and SIM (right) shown by solid lines.

The circles indicate observed phase velocities at the sites, while broken and chain lines show

theoretical velocities for models whose bottom velocities are . and . km/s, respectively.
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Fig. . Comparison of D amplifications for S-wave velocity profiles in this study and those obtained by

Yamanaka and Yamada ( )

S .

. km s SH Fig.

S

S CHN

S S SGN

HNJ CHS

RYU SKI

Kurose and Yama-

naka,

Fig. S

OSM

2 +

,**0

, 1 ,

- - + 2

+*

+

,

,**0 ,**0

0 -

+

�



� � � � �
� � � � �

� � �

� � �
��

� � � � �
� � �
� � �
� � �

� �
� �

� � �
� � �

� � �
� � �

� � �

���	
��
���� � ����

�� � � � � �� ���  
! "#$% &'($ ) 
�*

+�,� � �� -./012

3

45 ' 6 $7 8 9�: �
�;� < < < � ��
 =,
3 9 2 )>?@

( A � = B�� /12CD>?
@>? E

" F G�HIJKLMNIOPQJR S��

TU� �VWX 3

" F " Y ���	
��
A �
Z[ � ��\]^�� 3

" F " Y _) `�*+�A �
Z[ � ��\]^�� 3

�

�
�

� �
�

� � � � �
�

�

�
� �

�

�
� � �

� �
� �

�
�

a a

��\]^b%�c
 de
fghij


	
�klmn opqrf 96
s 2tu 62>?1 2vw�x �n yz b
{|l* 3 }~in���y��b {|l*
>?�klmn � = ) / �/ ��

��R���� 12�12>? ��: >?
� � ���b��|l* �lm

���*l|c

���
 �<� 3 c�m� c
 � �~
i �  � ¡¢£b �l*¤¥d �
¦§jm�
 ): , d��
f¨ §j*
©n ¡¢£�ª �«de
d ¬��
© ¡¢£� ­�«� ®� ¯m�


A ���¢ °� ���m ��
�	
b±� ¢£ ~i |©���IN
�TU� b²+* §i� ;�VWXb±�
): �³
|©����� Z[ � ��b
i~�l* ´µ�>?f �lm � ©
� =���«�d +ij* ¶�·�n ¢£
) �  �ª {�¸¹bº»c¶f~i �<�¤
¥b |hm ´¼�� ½����� Z[ �

�� � � �

�� 	
 �� 
 � 	�
� � � � ��

�� � � �

���

� ��� 	 ���  �
! ! ! " #$% �

&�  � � '(
)* �  +, � � -

(
. / �

� ���
. / � 0 ��  +,

� � 1 ���
. / � 0 �2  +,

� � 1 ���

34

�� 56���7  
� � � 8 9
: ; :
6 <= � - >?

@& AB �
CD

� �E F G8 H
�� I> J H

� � � K �E
J LMNO� �

E J P Q

 +, R� �E ��
S SO�

� � �
� � � /

H +,T& �E
� U � �
� > �
V < � �

����

�

� �

	
�

�

� �

�

� �
�

�

�

�

�

�

�

�

�

249

Capon, J., , High resolution frequency wavenumber spec-

S

trum analysis, , .

Fig. . Comparison of predominant periods for D

amplifications for S-wave velocity profiles in this
P S

study and those obtained in a previous study by
.

Yamanaka and Yamada ( )
Koketsu, K., H. Miyake, Afnimar and Y. Tanaka, , A

proposal for a standard procedure of modeling -D ve-

locity structures and its application to the Tokyo met-

ropolitan area, Japan, , .

Kurose, T. and, H. Yamanaka, , Joint inversion of re-

ceiver function and surface-wave phase velocity for es-

timation of shear-wave velocity of sedimentary layers,

, ,

/ , ,

.

.

.

S .

S .

(Received December , )

(Accepted February , )

B :

Fig.

.

S

S

Proc. IEEE,

Tectonophysics,

Exploration Geophysics,
Mulli-Tamsa,

+303

+.*2 +.+2

3 +
+33*

- +

+1,**0
,**3

-

,3* -**

,**0

3- +*+ 3- +*+

,**0 3- ++. ,**0

+32+

/ 1 2 3

,0/ ,10

,**,

+ +3

,**1

,0/ ,1/

,**, -

/- 0/

,**0 -

/.3 /0*

,2 ,**3

+0 ,*+*

+3-+*++/

3

, -

--

* / 0

+

-

/1

3

.1,

/3 -1

3

/0

0-

0*

//

/3

0


