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plate mega-thrust earthquakes and intra-slab earthquakes for the Kanto region. Unification of earth-

Earthquake Research Institute, University of Tokyo, National Research Institute for Earth Sci-

ence and Disaster Prevention

Under the “Special Project for Earthquake Disaster Mitigation in the Tokyo Metropolitan Area”,

an investigation of the detailed structure of plates converging beneath the Tokyo Metropolitan area

is underway. This investigation will improve information needed for seismic hazards from inter-

quake datasets, if available, would contribute to creating a database that is devoted to in-depth

research on the regional plate structure. Currently available datasets for the Kanto region are three

regional and nationwide catalogs : (a) NIED catalog : earthquake catalog based on the Kanto-Tokai

Observational Network maintained by National Research Institute for Earth Science and Disaster

Prevention ; (b) ERI catalog : catalog including micro-earthquakes detected mainly by the seismic

network maintained by Earthquake Research Institute, University of Tokyo with special focus on

the Kanto area ; (c) JMA catalog : catalog including nationwide seismicity monitored by Japan Me-

teorological Agency. Before starting to unify the catalogs it is necessary to get a better understand-

ing of the statistical properties of earthquakes for each catalog. Here, we report the results of

statistical analyses to characterize data quality for individual catalogs. Our approach is based on

the frequency-magnitude distribution of earthquakes, daily variations of earthquake frequency, and

completeness magnitude study. Reported statistical characteristics will allow us to move toward

unifying earthquake catalogs.

: Earthquake, seismicity, statistics, Tokyo metropolitan area, data quality

;

: a

NIED ; b

Kazuyoshi Z. Nanjo *, Hiroshi Tsuruoka , Keiji Kasahara , Shin’ichi Sakai , Naoshi Hirata

*

and Kazushige Obara

M

Abstract

Key words

the Tokyo Metropolitan Area: Quality Characterization

Toward Unifying Available Earthquake Catalogs for

+ ,

+ ,

+ + + + +

+ + + + + ,

,

2. ,**3 +.+ +.2

++- **-, + + + 2+ * - /023 1,-. 2+ * - /2.+ *001

,**3 ,**3

1

,**3

,***

+



�� � � ���	 
 � ��

� �

 � � �

� � � �� �
� � � � � � � �

� �
�� � � � �
� � �

� � � �
� � �

�
� � �

� � �
� � � ��

� � � �
�

�
�

� �
� � � � � �

� � � � �
� � � � �

�
� � � � �

� � � � �
� � �

� � � � �
� � � � �

� � �
� � � �� � �
�

�
�

� �
� �

�
� �

�
� �

�

�

�
�

� �

� � �� �� � � �  !" #$%&'  ()*
+!,� -./01234 �� � 12 5 6*7 8&29:;�<  =>� ?@ 1
34 234� A�B  CD@*5 !)!) =@

1234 (E �1F&! G *5 7 -H /0H�IJ5 KLM 7
-NOP Q*"=5G R1234 1 H!8&2� ISTQ*5U@) 7 *U

234 (E UV �1234�W 7XYU 0� Q*",6 � Z =>H�IJ5 [=\D
Q*"=U= !?! H!6*@� ] ^ 5 5U@) 8&2� - !"_ ` Z56 
U@) ab c-dZ58&2e&fb -gh 7 � *�i Z5 =>M -./0 j"
Z5k �J5 l6I mI7 n-./o D@*, p�q � Ir ST
6*@�1234- s@*,8&2� � A!, ! ?@_ Z58&2� Ir �t4#
u ��� v w�Z5 xy7Q@- zU $%&'�  {!" l� �|s5 �
A�}= c ] !" ~ �� =" �n�Z5 7 �Q*"o,� �

�&;b c-dZ58&2e&fb -gh!,= �%&7 �� ��
 CD"=5 I7 � � =5

��I� Q*5 "�1234-�=" ���
- 7 o0 Z56 � ?j,

��I7 � n � Z5 ��
� =" A�}j, A�,s- ^
� ��;��� � =, � !,8&2R7 � I *, �� 12
rH U A 7 q - � �� 34IJ5 � 1234-7 -� �

3:;Z56 IJ5 6*-NO oU �� � l� I�o, � Q*"=5 �
� U0 Q= 7 = =>� U � n 12347 ~ l�S� �- �!,�

� �56 � 5 Q@- q -./0 l�,s � ��� ��O7
�  IJ5?H �1234 �"?UO Q= � 12
�56 � 5 6�  7 �N>- Q*5 347 � +Z5 � -./0 l�,s 1

66I 7 � � 234-7  l� I�o, � s@*
7 7� - -S= IJ5 U�� � "=5 66I 1234- � ���4�
I O � 7 ?UO U IJ56 � �=,�e�;�J56 � @*"=5 !?! l
�Q*"=5 D) � mI7 �� �  � U=�I� - � H¡¢£
1234-V="H o=t4#$%&'� ¤I

� O �6 �¥ Z5
� 7 � ����¦ -�3:;!

" l� � Z5 IJ5 7
§ ¨©- Z57©IJ5 �ªO J5���
- Z5 � 7 �� ��  =>

M ?@�« 7 ¬ �­- Z56 � �Q
*5 mI® Q*5¯v7 + ° �^ -
> �± � ²° ³ ³´ �µ �
,s� -N5 �  � /¶@*5 j"

� �� �5 7 ¬ �­ =>�
?@�8&29:;�· � AZ5  ¸UQ
*5
¹� 7 � Q= ��� Iº Q*/@

0 J5 » � �¼� 7 *U0� Q*
5 =>M -./0 l�  U5 7_½t4

�� � � � �� 	 
 �

� 
 �� � � �
�� � ��
� �� �� � � �� �

��� � �
� �! " #$ % &

' & "'� % �� (
) � *

+ �,- % . / 01
2 34 5 �( 6 & 7
8�  ��+ 9 �� :;<=>? % @

A �� � % /01 B 

C � � D E �� & F % �
� G + HI JK LM #$ NOP

34 5 Q  
#$ �

 R � �

 ST >

 �� + ��� U� #$
� ��� V� �� T
R � � W X Y ��

Z[� � #$ :; �� <= \ � �

 �� O � LM �� A]

^ 
 �� N _� �� + JK � ` �
��� 4 ,- :;<=>? � �� >? �

% 4a� 4 b c 

,- % d e � � �� ��

�� <= � �! LM �� A
&O _ F f g h ��
� i % jk� $% l
* m n  O ^ RoI h ��


 p
% � i q
Wr #$ �� <=

<=>? U� /$ st�� u
v w xy
z xy �� xy<= { &
| } h � ~- *
 � !� x h T

� �B �T � � !� �
x� h �� � 7

��<= �S 4 #$ h �
� �� � /$

� 
 �� �� ,
�F 2 �� ( �
& �F

�

�

� �

���

�

� � � � �

�

� �

�

�

� �

142

C

C

C

C

Fig. . Periods covered by the three catalogs. The JMA

catalog includes data from s to the present.
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C

Fig. . Logarithmic number of earthquakes as a function of magnitude. All earthquakes that occurred in the study region

( . . E , . . N ) are used for (a) “NIED” catalog, (b) “ERI” catalog, and (c) “JMA” catalog. For case (c), earth-

quakes that occurred during the period to were used for our analysis.
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Fig. . Number of earthquakes as a function of hour (Hr) for event occurrence times in the “NIED” catalog. We used

earthquakes that occurred in the study region ( . . E , . . N ) for several magnitude thresholds : (a) M ,

(b) M , and (c) M .

Fig. . The same as Fig. for the “ERI” catalog.

Fig. . The same as Fig. for the “JMA” catalog.
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Fig. . Completeness magnitude as a function of time for (a) “NIED” catalog, (b) “ERI” catalog, and (c) “JMA” catalog.

One standard deviation ( ) is also included for uncertainty.
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Fig. . Spatial variability for . (a) “NIED” catalog and (b) “ERI” catalog. We apply the method of Woessner and

Wiemer ( ) to earthquakes that occurred in the study region to map . Our grid node spacing is . and

is computed for each node. Our sample comprises the earthquakes nearest to each node.

Fig. . Spatial variability for for the “JMA” catalog. Earthquakes that occurred in (a) , (b) ,

(c) , and (d) are used to map . Our grid node spacing is . . Sample size to compute for each

node is earthquakes.
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