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Comparison of strain rates during the historical (1880s-1990s) and GPS periods  
over northeastern Honshu before the 2011 Tohoku-Oki earthquake 
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Crustal deformation rates provide one of the most fundamental pieces of information for understanding 
earthquake cycles as well as for long-term earthquake forecasts. We focus on a shear strain component γ1 = εxx - εyy, 
where the x and y axes are defined as perpendicular and parallel to the trench. We first obtained the γ1 strain rate 
of the 1900-1990 period from the solution derived from the triangulation and trilateration data by the GSI. Then, 
we interpolated the GPS velocities for the period 2000-2005 to the triangulation points and calculated the γ1 strain 
rate for each triangle. When correcting for large earthquakes that occurred in the 1900-1990 period, the mean γ1 
strain rates for the two periods were similar (-9 x 10-8 and -7 x 10-8 per year), indicating that the degree of plate 
coupling did not significantly change over 100 years. 

 
ĭĬZGbW�

� ¥ħģĪ&+0#./#&/*&"īY¥Ý­�Ğ»Z6¥

ħðíolmwYìđ>d]ĢÐ�çWTPR6

Îc©ÒñVszqY<OY\TQS:g7	���

º�ĤY ��� çġWdf6
�		 ºÓ�â¥ħðí

�YÓ�ÊÒSZºģ 	���ü»YÓċøą@ďç

EhR;M7{È6��� ��Y|Đçġy|ěç

ġÍ�Ī	��� º�9	��� º�īYÿ 	�� ºģYÛ

Ğ»WQ;RZ6ÑNĕĔY�¥@Üg7£¤¥

ìĥWdf�ĉEhRAM¥Ýß¹Û¡SZË÷

VÓċøąY��@č=V;{ÈS6DYÓċø

ąYØ¯Zpnzwē¸WĘ Hg�ĈÀcÃÅ

EhR;gĪĩĖ��
�	
 ºğ�®�ī7�

�

ĮĬÂã�

� ÒùýSZ6pnzwē¸W®AV½Ĩj�C

V;JkÆÛWöóHg7��ñWZ63 ęjÊ

ÒåèYåèęWô�Hg �		�� È�ĪÖXvx

ztáaĜaÈ�ī64 ęjåèęW¹ĉV �
��

È�WTf6�.!+(��	�����������Y±ĆHgγ	���

ε33�ε44 YJkÆÛÁ�jÞĚWî;g7vxzt

rmtumpYÕāaSZ6ε44dfε33Yă³�Y

^<@®A;DT@Ð¾Ehg<=6	��� º�Ĥ

Y���szqZε44@ëĎSAg^U´E;DTj

úFR;gYS6DDSZ ��� ��Y 	�� ºģS

cε44@ëĎSAg^U´E;T�±Hg7HgT6

ÛÁ�γ	 Z6vxztáaĜaÈ�Ī3 ęÈ�ī

Y�¼yøą»�;ĪøąYª�WėījčR;

gDTWVg7vxzt¬ï@:gü»YæE`

S¢öFR;h[6¥ħģWZ}ò�YĦ¨Zø

ąHgDT@Ð¾EhgYS6γ	 Y®AEZ¢ö

Y»�;j�ÌHgTć=ehg7��

� ÒùýSZ6�~YÈãS|Đy|ěçġT ���

çġWdgÛĞ»YÞĚjĉPM7`I6£¤¥

ìĥY 	��� º � Ï�ĉY¥Ýß¹Ûszq

Ī%00-���222�$/&�$,�'-�"!&/��� ����%&51*&��%

0*)ī?e6Û�ęT��jÄþHgDTWdf6

|Đy|ěçġÐģYγ	 ÛĞ»jàbM7ÙW6


���9
��
 ºY ��� Ğ»j|ĐêWĊģF6�|

ĐČĀWQ;Rγ	jĒþFM7�

�

įĬĂÔ�

� |Đy|ěçġÍ�T ��� Í�Y�ÐģW>C

gÓ�ÊÒĪ�Ą ���
9�	�
 »īY¹¦ÛĪγ	ī

Ğ»Z6KhLhºģ�
3	��� >d]��3	��� S:

PM7EeW6|Đy|ěçġÍ�WĘDPM¥

ħĪ	��� º«µ·ây	��� ºÇéy	��� º��

ây	��� º²§õây	��� ºÊÒå�ĠīYĊÚ

jÉFMTDi6|Đy|ěçġÐģY¹¦ÛĞ

»Zºģ��3	���TVPM7�QYÐģS^_�G

ÛĞ»@¿ehMDTZ6Îĝ 	�� ºģW>;R6

vxztģ¢öY»�;@®AB­�FR;V;

DTjú�FR;g7


