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½ȹĦĽǩXkpau6Ċ(Hȕƞ2ĹFIH½ȹĦĽǩXkpau8«ę6Ǎǈ(H$32ɮéȋÌ;
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ȵġɮ1995 ġµħǋÆɅéɞK9'BɮúȓƂ5¶
ɗéƇ¶éɞ�ɦǃ&16HɯĢ/:8éɞ29ɮɞƤ

řĐ8řĐ÷��éȋɡ?2Ⱦ(H$32ƺ'Héȋé

ɞřĐ(��ɮéȋřĐ3ǝ()8¸Ƶ�Ǖȟ%I16Hɯ
ç¶2éȋřĐ�Ǖȟ%I+éɞ3&1ɮ1995 ġµħ
ǋÆɅéɞɮ2008 ġēŇyĆì¶ɗéɞɮ2011 ġǙĕ
ǋƖȸGéɞɮ2014 ġɍɉǋÂɅéɞɮ2016 ġưŮé
ɞ�Ō#FIHɯ$IF8éɞ6Ċ(Héɞķ8ȡŶ:

FɮřĐȵ¬6C::JF)ɮéȋřĐȵ¬9E;*8

Úȴ2īƱȍć�ƉȱǅȰĺ25.+$3�´ȸ&1ñ

Ù%I16H 1)-4)ɯ$8$3:FɮéȋřĐ8ũƭ6E

.1Œċ%IHéɞÀƲĿ�ǂ5H$3�ǗÝ%IHɯ 
 � Somerville5)9ɮç¶ø 10¨8M7psX¶ɗéƇ¶é
ɞKĊȧ6ɮXkpauȭɜƜȌĬ 6):FǪ¸%IHƁ

ƥ½ȹĦĽǩXkpau6Ċ(HıɞȕƞșɌ8½ȹĦ

ĽǩXkpau8«ę6Ǎǈ&1ɮéȋřĐ8ũƭ6E

HéɞÀƲĿ8ȿ6K¹ų&16Hɯ*8ǴŴɮéȋř

Đ�¸Ƶ&5:.+éɞ(��ɮƧèřĐéɞ3ǝ()9

¸Ƶ&+òÓ(��ɮéȋřĐéɞ3ǝ()3Ɖȱ(H3
Úū 0.3 ǜ~3.0 ǜ2ɮéɞÀ� 1.5 ©ǞĦı 5H$3
KǗ&+(�-1ËƯ)ɯ?+ɮKagawa et al.7)9ɮéɞÀƲĿ

8ȿ6KȠŠ(H+B6ɮɞƤNxezWrx:FĹF

I+(=GɊ¹ĜKƲĿÁ&ɮɞƤřĐfsoz[z:

FéȋÌ;ƧèřĐéɞ8ɞƤƲĿ8ȿ6K?3B16

Hɯ*8ǴŴɮřĐǔõɥíDLXkt_M¹ĜɮĽ¼

ɓ�Ɋɮ(=GȹĦ6ũł5ę�5H$3KǕȟ&+ɯ

&:&ɮ$IFŝĵ8ǓǢ 5),7)2ȖųĊȧ3%I16H

éɞ9ɮ2000 ġ�»6ǃƺ&+C82ɮŞŮç¶2ǃ
ƺ&+éɞ9 1995 ġµħǋÆɅéɞ6ɔFI16Hɯ 
� ç¶29ɮ1995 ġµħǋÆɅéɞ�ɓɮ¶ɗéƇ¶
éɞ�ɦǃ&19GɮéȋřĐ�¸Ƶ&+éɞCĢ/:

ÿè(Hɯ?+ɮɒƫǛāŉȊǓǢņ8 K-NET 9E;
KiK-net K�Ļ3&+ç¶8ıɞȕƞǶ�Ŗ%I+$
32ɮıɞȕƞșɌ�ù ĹFIHE765GɮéɞÀ

ƲĿ8Ȝ¡8ɩǯĦÁKūĶ2<Hɯ*$2ɮŮŻȘ2

9ç¶8¶ɗéƇ¶éɞKĊȧ6ɮéȋÌ;ƧèřĐé

ɞ8éɞÀƲĿ8ȿ6KŊŐ(H$3Kǈǅ3&+ŻȘ

Kȉ.+ɯǭ¢ƐDȞǱƐ548ıɞÀ�ƞ6961ɮ 
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éȋ5H69Ƨè8éɞ[Ni6EHéɞÀƲĿ8ęǂ

Des^RKȜ¡(H$39ɮéɞɒƫ8ȕƬ:FɠĞ

6Ɉȑ5ŀñ65H3Ǿ8Hɯ 
 
2.� �:�A 
 
� ŮŻȘ29ɮ2000ġ�ɓ6ç¶2ǃƺ&+ 14 (̈ƃ)
IřĐɱ5 ¨ɮȷřĐɱ8 ¨ɮƆřĐɱɰ )̈8¶ɗéƇ
¶éɞ(Mw5.8-7.0)KĊȧ3&+ɯ4-1ɮ4-2 6Ċȧéɞ
8ɞƤřĐfsoz[zK?3BHɯ?+ɮ�-2 6Ċ
ȧéɞ3Òéɞ8 CMT ȖKǗ(ɯ4-1 8 Mech.9řĐ
ǔõëĬ2ɮƃ)IřĐK SSɮȷřĐK RVɮƆřĐK
NM 2Ò3Ǘ&16Hɯéɞpzoxa Mo(Nm)9ɮɒ
ƫǛāŉȊǓǢņ8ĤĝíéɞȕƞǶ F-net8)2ĹFI+

ǴŴ25GɮReference9Ȗų2Ƽ6HɞƤřĐ8(=G
Ɋ¹Ĝ8ĭƼ¯KǗ&16Hɯ 
� éȋřĐ8ũƭ6/619ɮéɞǃƺķ6úāɮƻ

żŉȊǸÓǓǢņǨɮù 8Ƅɐ6EGƵéȡŶ�ąŜ

%I16Hɯ4-1 6Ǘ(E76ɮŮŻȘ8Ċȧéɞ2
9ɮ2008ġēŇyĆì¶ɗéɞ 9)ɮ2011ġǙĕǋƖȸG
éɞ 10)ɮ2014 ġɍɉǋǘìřĐéɞ 11)ɮ2016 ġưŮé
ɞ 12)2éȋřĐ8¸Ƶ�Ǖȟ%I+ɯ2000 ġɪÍǋȐ
Ʌéɞ9ɮéȋřĐ8ũƭ�ȦȢ%IHéɞ25H�ɮ

Šǎ5éɞřĐ�ñÙ%I1656+BɮŮŻȘ29Ƨ

èřĐéɞ3&1ň7ɯƘĥɡé�2ƺ'+ 2005 ġǙ

 
 

�-2� ȖųĊȧ8¶ɗéƇ¶éɞ(Mw5.8-7.0) 

 
ĒǋȐśƎéɞɮ2007 ġǒėǋȁǄÄĕéɞɮ2007 ġ
Śƨǋ�ȬƎéɞ29ɮƵéȡŶ�ãɝ5+BéȋřĐ

8ũƭ9ŊŐ%I1656ɯKagawa et al.7)9éȋřĐ�

ƕɅLXkt_M(5km �ƕ)6ȫâ(H$3KŕªVm
qvzVrx:FȠŠ&19Gɮ$IF6)I8éɞC

NxezWrxǴŴ29ɮƕɅ6(=G8ú<6ɥíK 

�-1  XkpauȭɜƜȌĬ 6)2Ǫ¸%I+Ɓƥ½ȹĦĽǩXkpau6Ċ(HÒéɞ8ȕƞĽǩXkpau8«ę 5) 
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ũ&1656$3:FɮŮŻȘ29ƧèřĐéɞ3&1

ň7ɯ  
 
3.� 6&!B 
 
� Òéɞ8éɞÀƲĿKƉȱ(HśƐKȠŠ(Hɯɞ

ƤřĐ(=Gɡ:Fɮ30km �¶6Țǻ%I16Hɒƫ
ǛāŉȊǓǢņ8ıɞȕƞƬ K-NET 9E; KiK-net(é
ȋ)8ıɞȕƞșɌKÍĹ(HɯǙĒȐśƎéɞɮǒė
ǋȁǄÄĕɮŚƨǋ�ȬƎéɞ9ɮɞƤřĐ�Ƙĥɡ�

6ÿè&ɮ30km �¶6ÿè(HıɞȕƞƬ2ĹFIH
ıɞȕƞșɌ8@29Ã¹5ŻȘ�2<56+BɮĊȧ 

 
ǫäK 40km 6ŋİ(H$32ɮȖų6�Ƽ2<Hıɞ
ȕƞșɌKȎ.+ɯ?+ɮɠǹĳĽǩ8ĴɢKɒ!+B

6ɮŧú½ȹĦ� 200gal K~áHUNa29ɮAVS30
� 500m/s �~8UNa8ıɞȕƞșɌKƼ6+ɯŧǲ
ǅ6ɂĄ&+ıɞȕƞșɌŕK4-26ɮ2000ġɪÍǋȐ
ɅéɞÌ; 2007 ġŚƨǋ�ȬƎéɞ2ɂƬ&+ȕƞƬ
8�K�-3C�-4 6Ò3Ǘ(ɯ4-2 :FJ:HE76ɮ

2007 ġǒėǋȁǄÄĕéɞKɖ619ɮž7 10 ¨ǞĦ 
8ıɞȕƞșɌKĹH$3�2<+ɯ 
� éȋɡ8ıɞȕƞșɌ9ɮéɞîǇ~8ïǡĐ6ȫâ

&+UNaôğ8Ĵɢ�×?I16HɯUNaôğ8Ĵ

ɢKÍGɖ +BɮɉƔyɍď 27)6E.1Ȝ¡%I+U 

éɞ Mech. Mo(Nm) Mw Reference éȋéɞřĐ 

2000ġɪÍǋȐɅéɞ SS 8.62E+18 6.8 Iwata et al.13) ƭ 
2003ġĆìǋÂɅéɞ RV 1.53E+18 6.1 Hikima and  Koketsu14) ƭ 
2004ġŚƨǋ�Ȭéɞ RV 7.53E+18 6.6 Asano and Iwata15) ƭ 

2005ġǙĒǋȐśƎéɞ SS 7.80E+18 6.6 Asano and Iwata16) ƭ 
2007ġǒėǋȁǄÄĕéɞ RV 1.36E+19 6.7 Asano and Iwata17) ƭ 
2007ġŚƨǋ�ȬƎéɞ RV 9.30E+18 6.6 Miyakoshi et al.18) ƭ 
2008ġēŇĆì¶ɗéɞ RV 2.72E+19 6.9 Cultrera et al.19) ũ 
2011ġɍɉǋÂɅéɞ RV 2.13E+18 6.2 Ƌȧģ 20) ƭ 
2011ġɟĒǋűɅéɞ RV 8.38E+18 5.9 Ƌȧģ 21) ƭ 

2011ġǙĕǋƖȸGéɞ NM 9.58E+18 6.6 ĭɏ 22) ũ 
2013ġŷŬǋÂɅéɞ SS 5.54E+17 5.8 ŵ�>: 23) ƭ 

2013ġƙȮĕéɞ RV 5.47E+17 5.8 Ƌȧģ 24) ƭ 
2014ġɍɉǋǘìřĐ RV 2.76E+18 6.2 Ƌȧģ 25) ũ 

2016ġưŮéɞ SS 4.42E+19 7.1 ƕɉ 26) ũ 
SS: Strike Slip, RV:  Reverse Slip. NM: Normal Slip 

4-1  ¶ɗéƇ¶éɞ9E;Òéɞ8ɞƤřĐfsoz[z 

4-2  ¶ɗéƇ¶éɞ9E;Òéɞ8ɞƤřĐfsoz[z3Ȗų6Ƽ6+éɞŕ 

éɞ Length(km) Width(km) Strike Dip ȕƞșɌŕ 

2000ġɪÍǋȐɅéɞ 33 21 150 90 9 
2003ġĆìǋÂɅéɞ 18 10 203 47.5 10 
2004ġŚƨǋ�Ȭéɞ 28 18 212 47 8 

2005ġǙĒǋȐśƎéɞ 26 18 132 90 6 
2007ġǒėǋȁǄÄĕéɞ 30 16 58 60 4 
2007ġŚƨǋ�ȬƎéɞ 28 18 30 40 7 
2008ġēŇĆì¶ɗéɞ 43 17 209 40 10 
2011ġɍɉǋÂɅéɞ 17 11 30 35 11 
2011ġɟĒǋűɅéɞ 8 12 31 80 6 

2011ġǙĕǋƖȸGéɞ 40 16 158 62 11 
2013ġŷŬǋÂɅéɞ 12 7 165 80 9 

2013ġƙȮĕéɞ 10 6 175 60 7 
2014ġɍɉǋǘìřĐéɞ 24 15 25 61 9 

2016ġưŮéɞ 46 16 131 53 11 
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�-3� 2000ġɪÍǋȐɅéɞ8ɞƤřĐ3ĊȧȕƞƬ 

 

 

 
NaôğƲĿKƼ6+ɯéȋɡȕƞșɌ:FUNaôğ

ƲĿ6EGïǡĐ8ĴɢKÍGɖ $32ɮéɞîǇǉ

Ĳ8ıɞșɌKĹH$3�2<Hɯ%F62ĹFI+é

ɞîǇ~8ıɞșɌ:Fɮǹĳ½ȹĦƐ6EG½ȹĦĽ

ǩXkpauKǪ¸&+ķɮXkpauȭɜƜȌĬ:F

Ǫ¸%IHƁƥ½ȹĦĽǩXkpau2ɖ(Hɯ(5J

-ɮƁƥª6Ċ(Hȕƞª8«ę6Ǎǈ(H$32ɮé

ɞÀƲĿ8ȿ6KŻȘ(H$3�2<Hɯ%F6ɮɞƤ

řĐKÍGäAE76ɂĄ&+²ȕƞƬKĠê(H$3

2ɮŒċƲĿ6EHĴɢKÍGɖ6+ɯ59ɮƘĥɡ�

6ɞƤřĐ�ÿè(H 2005 ġǙĒǋȐśƎéɞɮ2007
ġǒėǋȁǄÄĕƎéɞɮ2007 ġŚƨǋ�ȬƎéɞ9
ıɞȕƞƬ�{Ʌ8śÖ6ɔFIH+BɮŒċƲĿ8Ĵ

ɢKÃ¹6ÍGɖ"1656ÐȁĿ�5H$36ƒł%  

�  

�

�-4� 2007ġŚƨǋ�ȬƎéɞ8ɞƤřĐ3ĊȧȕƞƬ 

 

 

 
I+6ɯ 
 
4.� �����;@)5� 
 
� ıɞÀ�ƞŇƐ8{/3&1ɮǭ¢:/ĂĄǅ25H

ȭɜƜȌĬ�{Ȅǅ6Ĥ Ƽ6FI16HɯȭɜƜȌĬ

9ɮȽÊ6ǃƺ&+ŕù 8éɞ8`z[Kǵȗǅ6·

Ʒ(H$32ɮéɞȓƂDřĐŧǑȭɜǨ8fsoz[

z:FĠêǅ5ŧú½ȹĦDȹĦɮĽǩXkpau54

8éɞÀƲĿªKĹH$3�2<Hɯ 
� ŮŻȘ29ɮǮç8ƅ��ëȭɜƜȌĬ8ɎǃiwW

Opa(Next Generation  of Ground Motion Attenuation Model 
(NGA) Project) 2ŏŹ%I+Chiou and youngs28)6EHXk

pauȭɜƜȌĬKōƼ&+ɯȐŰ 29)9ɮç¶2ǃƺ&

�-5  Ɓƥ½ȹĦĽǩXkpau8Ɖȱ 
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�-6� ŎĄ½ȹĦĽǩXkpau8ÚūƲĿ8Ɖȱ 

 
+¶ɗéƇ¶éɞ8ıɞȕƞșɌ3 NGA8 5p`u3
¶đyǽė 30)8p`u8ĽǩXkpauKƉȱ(H$3

6E.1ɮXkpauȭɜƜȌĬ8ǯĦ8ŻțK&16

Hɯ *8ǴŴɮÚū 1ǜǞĦ8Úūĝ2Chiou and Youn-
gs26)8ŏŹp`u�ȕƞª3ŧCǯĦȅ ĊĽ(H$3

�Ǘ%I+ɯ?+ Chiou and Youngs26)8ŏŹp`u9

AVS308ɁƼ~ɔ� 1500m/s3Ĥ ɮNxhz\xXƉ
K 2 3�Ą(H$32ɮéɞîǇǉĲ(3000m/s)8ĽǩX
kpau<Ĉš6ŋİ(H$3�2<Hɯ$IFKËǾ

6ɮŮŻȘ29Chiou and Youngs26)8XkpauȭɜƜȌ

ĬKƼ6+ɯ 
� $8XkpauȭɜƜȌĬ9ɮéɞȓƂKǗ(lTc

]qzbɮřĐɡŧǑȭɜɮřĐ~Ǧƚ%ɮřĐǔõo

QcYnɮ~Ǉ¿ŴɮƕɅ9E;ƚɅ8éǇſȺ8ȿ6

K�ǈǅ÷ŕ3&1ɮPGAɮPGVɮƌĠśÖ8½ȹĦĽ
ǩXkpauKǪ¸(H$3�Ðȁ25HɯŮŻȘ29

ɞƤƚ%8ȿ66 ÿ(HéɞÀı%8÷ÁK{Ą3(

H+B6ɮřĐ~Ǧƚ%8ƚ% ÿĿKǾń&1656ɯ 
?+ɮ~Ǉ¿ŴCǾń&1656ɯ 
 
5.� =- 	/8 
 
� ŮŻȘ2Ƽ6+XkpauȭɜƜȌĬ 26)9ɮŝĵ8

ǓǢ8C8 6)39ǂ5Hɯ*$2ɮŝĵ8ǓǢ 5)8ǴŴ

3ǏǊ�ƺ'56E76ɮ�XkpauȭɜƜȌĬKƉ

ȱ&1ú<5ǉȿ�56$3KǕȟ(Hļȑ�5Hɯ�

-5 6 Mw:7.0ɮřĐŧǑȭɜ:30kmɮAVS30:760m/s 3&+
ƃ)IÌ;ȷřĐ2Ǫ¸&+�p`u8Ɓƥ½ȹĦĽǩ

Xkpau8ƉȱKǗ(ɯå�EGɮ�řĐ[Ni3C

ŝĵ8ǓǢ 5)2Ƽ6FI+Abrahamson and Silva6)8p`u

�²Úūĝ2ú<6ɯƲ6ȷřĐ8ǑÚūĝí(0.1-
0.3sec)2ŧCę�ú< ɮ1.5©ǞĦ8ę�ȒFIHɯ�
Xkpau6ę�ƺ'+ȑâ3&1ɮUNaôğ8ň6

Dǵȗǅ·Ʒ6Ƽ6FI16HıɞȕƞșɌŕ8ȿ65

4�Ǿ8FIHɯ 

 

 

 

 

�-7  XkpauȭɜƜȌĬ 26)2Ǫ¸%I+½ȹĦĽǩXkp 

            au6Ċ(HÒéɞ8ȕƞ½ȹĦĽǩXkpau8«ę 

             (ǺȯɲȃƮĊŕ) 

 
ÚūƲĿKƉȱ(H+B6ɮ2008 ġēŇyĆì¶ɗ 
éɞKĊȧ3&1ɮXkpauȭɜƜȌĬ8Ɓƥ½ȹĦ

ĽǩXkpau6Ċ(HąéɞÀ8½ȹĦĽǩXkpa

u8«ę(ĽǩXkpauƉ)KƉȱ(HɯŇɤ9~ȶ6
ĸ7�ɮAbrahamson and Silva6)8XkpauȭɜƜȌĬ2

9ɮAVS30KƼ6+ŠǕ5éǇ¹ɧ�2<56+BɮƉ

ȱ69éȋɡ~8ıɞȕƞșɌK�Ƽ&+ɯĹFI+Ľ 

Ɓƥ«ę=0.39 

Ɓƥ«ę=0.37 

Ɓƥ«ę=0.41 

Ɓƥ«ę=0.29



 

 6 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

�-7(2	)  XkpauȭɜƜȌĬ 26)2Ǫ¸%I+½ȹĦĽǩXkpau6Ċ(HÒéɞ8ȕƞ½ȹĦĽǩXkpau8:F8 

                          «ę (ǺȯɲȃƮĊŕȋǗ) 

 

Ɓƥ«ę=0.39 

Ɓƥ«ę=0.53 

Ɓƥ«ę=0.34 

Ɓƥ«ę=0.31 

Ɓƥ«ę=0.51 

Ɓƥ«ę=0.51 

Ɓƥ«ę=0.57 Ɓƥ«ę=0.34 

Ɓƥ«ę=0.69 Ɓƥ«ę=0.52 
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ǩXkpauƉ8ƉȱǴŴK�-6 6Ǘ(ɯ�-5 EGŠF

:5E76Chiou and Youngs26)8Ľǩª9Abrahamosn and 
Silva6)8C8EGČ% Ǫ¸%IH+BɮĽǩXkpa

uƉ9Chiou and Youngs26)8p`u2ɖ&+C8�²Úū

ĝ2~áHɯ&:&ɮ�ĽǩXkpauƉ3C²Úūĝ

2ÚūƲĿ6ú<5ǉȿ9ȒFI56ɯ&+�.1ɮ

Chiou and Youngs26)8p`uKōƼ&1CɮvjuęKɖ

619ɮSomerville5)8ŻȘǴŴ3ÚūƲĿ6ú< 
5ǉȿ9ƺ'563Ǿ8Hɯ 
 
6.� 1'�3� 

 
� Òéɞ8ĽǩXkpauƉK�-7C�-8 6Ǘ(ɯƪȆ
ǹ�ÒȕƞƬ8ǴŴɮɫǹ�²ȕƞƬ8ĠêKǗ&16

Hɯ?+ɮÚū 0.1~2.0ǜ��8Ɓƥ«ę(ȃƮĊŕ)8Ġ
êªKÕƀ6Ǘ&ɮÒȕƞƬɏ8es^RKȜ¡&16

Hɯå8Ȓś3&1ɮǺȯ8ĽǩXkpauƉKȃƮĊ

ŕ2ȋǗ&16H$36ƒł%I+6ɯ(5J-ɮZw
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 DIFFERENCE IN GROUND MOTION CHARACTERISTICS BETWEEN THE SURFACE 
AND BURIED RUPTURE INLAND CRUSTAL EARTHQUAKE IN JAPAN 

 
Shohei YOSHIDA, Takao KAGAWA and Tatsuya NOGUCHI 

 
Recently, large scale inland crustal earthquake have occurred frequently in Japan, and some of them 

have surface rupture. Existence of surface rupture significantly affects on ground motion characteristics, 
however, inland crustal earthquake in Japan has not previously analyzed except for the 1995 Kobe earth-
quake. In this study, we analyzed difference of ground motion characteristics between the surface and 
buried rupture earthquakes in Japan. Ground motion characteristics were compared from the deviation of 
the observed response spectrum with average response spectrum calculated from spectrum attenuation re-
lationship. As a result, ground motion characteristics by buried rupture earthquake is two-times larger 
than those by surface rupture earthquake in frequency range between 0.1 and 1.0 seconds. 

 
 
 
 
 

 


