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� 	��� ç �� Ċ �� ă ���
�����ſƉ�ƀswfißCĝµƇÃ �ƈ,żĥ@õÒ2Q

PƉēK> ��������� AÄżĞ,ĴĮ39Ɗ1CÄżĞDƉ�Ĳ�CèãÈÄżŜ?

ŚĤ2Q>(P,ƉčĦÄżĽÑĹŃùBMP(.=+CŜ¿?LŜĤ2Q9C?Ɖ

8CŚĤŝŶTŉ�5PƊA*Ɖ1CÄżĞCĴĮuZkbtDƉ(I:�Ą?'P

,ƉswfißCĝµ?CħÝôCğ¦,±ŒôC'PŗÁC�=Bû0NQPƊ��

�

Ã 1� àƈMonotonic AĞCżĥ@õÒ2QPƀÈ�ŪCèÈÃƊ(.=+CÄżŚ

ĤĨLĺ39Ɗ³ƈàÃCŤCƀÈCúÎÃƊƅœCą¬DƉox}aÄţšĐù

ƇBRGMƈBMOĜÒ2Q9 2018/5/10 +N 2018/11/27 CŸBĴĮ39 M4 ��CŬ

äCÄżCżÏTĺ5ƊŤ�DƉ�ÀC monotonic AWq}iB=(>�Ò39żÏƊ 

 

 
� ¢ūCM)BƉmonotonic AĞD�Ĳ�CèãÈÄżŜ?ŚĤ2Q>*OƉĭġË

�BŞŏ3>'PìĹŃùC STS-1 ÄżŜ?LŚĤ2Q9ƇÃ 	ƈƊÃ 	 ³Car[i

z+NƉēK> ��������� Aø¡,¹IQ>(P1@,Ąķ?Ɖ8C»ĞĀãDƉ����

+N �����" @ƉēK>ī(Ɗ�

� I9ƉìĹŃù,čĦÄÈBÛŷ3>(PŦƄÓéÄżŚĤŌBŞŏ3>(PÄż

ŜDƉ8CÎ©, ��� ��!� ĻŕC �����
 ?'OƇÎ����	���ƈƉ�����" �ŪBD

öé,A(9KƉ1C ��������� AĞDŚĤ2Q>(A(Ɗ 

!"#$%&'()*+,-. /012345673348395:1;!"#
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Ã 2� àƈĭġË�CSTS-1ÄżŜBMP 2018/11/11CmonotonicAÄż¦Ɗ10:00UT

ƇăČĆŸ 19:00ƈ+N 3600 ľŸCŝŶB=(> 0.05-0.07Hz Cl}jmaoVzd

�T+/9Ɗ³ƈ10:00UT +N 3600 ľŸCŝŶCo�yYar[izƊ0.05-0.07Hz

CãÈBn�[,ŘNQPƊ 
 

  

� čĦÄżĽÑĹŃù?DčĦÄÈBÍ.Cĸ�êęŜANFBò£ŜTÇŞ3>(

PƊŴĶø¡,ł�3>(PŚĤĨDÍ.A(,ƉŚĤĨ TRIES B*/Pĸ�êęŜ

ŴĶø¡ŝŶCar[izTÃ 3 Bĺ5ƊÃ 2 ³Car[iz@ĚGP@ĄN+?'

P,Ɖ0.05-0.07Hz Bn�[DŘNQA(Ɗ1QDƉęÄż¦@3>Ē ±ŒA{q

zCüåDþÖ2Q>(A+<91@Tĺ¾3>(PƊ 

� A*Ɖĸ�êęŜDƉń¼ƃÎÑT�ñ@5PªUoyZųŵÝÄżŚĤ\z�p

BMOƉªUoyZC´ŵÝBÇŞ2Q>(P,Ɖ¯ŶĘ¿�šC9K(6QCŵÝ

B*(>LƉ1CWq}iCęŝŶD¯Ŷ2Q>(A(ƇØŅ, 2019, ļ�ƈƊ 

  

Ã 3� ŚĤĨ TRIES B*/Pĸ�êęŜ

ŴĶø¡Co�yYar[izƊÃ 1 @

¶4Ɖ2018/11/11 10:00UT +N 3600 ľ

CdWtXV}jX?Ŝņ39Ɗ��C

đœCar[iz,SVLø¡Car[i

z?Ɖ��CŤœ, SVH ø¡Ɗ 

   

 

� čĦÄżĽÑĹŃù?DƉĭġŦģÄÜĹŃùCÄ�ÆŮģé 300m ag�`@Ä

ŔűB gPhone Ų£ŜT 1 ²6=Şŏ3>(PƊ1QNCŲ£ŜBMPŚĤŝŶTÃ
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4 Bĺ5ƊìĹŃùCŲ£ŜBMOŚĤ2Q9ŝŶDƉ(.=+C monotonic AĞŐ

,ŚĤ2Q>(P@()Ĩ?ƉINU C¤ŭéŝŶ@ĚũĵM.�>(PƊ9:3Ɖ

global AèãÈÄżŚĤŌBMPĞíB*(>LƉĞŐ,ŖĀC]�a@Î-AĞŐ

, 1 =C]�a,ÿŘ2QƉÄÈôLŘNQA(1@+NƉ1CŚĤĞíCáĳCŗ

ÁB=(>D�îCŠƁ?'PƊ  

� 1C monotonic AĞB=(>DƉ·½H+ (2019, ČÉºĈ)BMOƉ¨ĢŮCëÐ

ÙıBŞŏ39Ŧ�×Ų£ŜBM<>LŚĤ2Q>(PƊ 

� �  

Ã 4� ĭġŦģÄÜĹŃùBŞŏ39 2 ²C gPhone BMPŲ£ŝŶƊƆ,ÄŔ?C

ŝŶ?Ɖō,ģé 300m ag�`B*/PŝŶƊ®őC9KBƉĪÝƇINU; Žƈ@

Ď�ƇMAJO; ěœƈC STS ÄżŜBMPŝŶT�ÀĆŸð¡39¤ŭéŝŶLµS

7>ĺ39Ɗ2NBƉŤDìĹŃùC STS-1 BMPŭéĞíŴĶø¡ƉđœD TRIES

ŚĤĨB*/PęĞíŴĶø¡ƇSVLƈLĺ39Ɗ(6QCĞíL 0.05-0.07Hz Cl

}jmaoVzd�T+/9Ğí?Ɗ2018/11/11 10:00UT +N 3600 ľŸTŔĺ3>

(PƊ 

  

� ČĹŃ?DƉ1C monotonic AĞCřĖCýÒTşJ9Ɗh�dBDƉIRIS-DMC

+NŚĤŌ^�j IUƇIRIS/USGSƈƉIIƇIRIS/IDAƈ, GƇGEOSCOPEƈC 3 =CÄ

żŚĤŌCŚĤĨC);Ɖl}jmaoVzd�T+/> monotonic AĞ,ĄķBŚ

Ĥ2Q>(P 60 ŚĤĨƇÃ 5ƈCèãÈÄżŜCŝŶT�į39Ɗ1CĞC¥ťżĥ

- 19 -

M"NFGFOFGPQR<STUVWXYZ[2\]2^_'



uZkbtD�Ą?'P,ƉŚĤ2Q9ĞDżĥŪ�?¥ť2Q9ŔžĞ?'P@�

Ò3>ƉVan�k et al. (1962)BMPê 

� � � M = log (A/T) +1.66 log%+ 3.30  ( 20#&%&160# ) 

+NƉ1CWq}iCs\kev�jTýÒ39Ɗ11?ƉA D´ŚĤĨB*/Pü

åƉT D»ċƉ%DżÏŨŻ?'PƊň«C9KƉÕŢ@5P monotonic AĞC»ċ

T 20 ľ@�Ò3ƉüåB=(>DƉ20 ľ¢î5AS; 0.04-0.06Hz Cl}jmao

Vzd�T+/9ĞíB=(>Ɖ

09:00UT +N 7200 ľŸB*/Pĉ

ÎüåTį(9ƊżÏDƉswfiß

Cĝµ?'PŎé -12.7 #ƉŊé

45.4#@�Ò39ƇÃ 1ƈƊ1QBM

OƉ́ ŚĤĨB*(>Ɖs\kev�

j,ýÒ2QPƇÃ 6ƈƊ�êCŰį

ŇÂÌ@AP%&20#C 5 ĨTź(

9æÅ+NƉM=4.53$0.36 @AOƉ

1C monotonic AĞTþÖ39Wq

}iCřĖDƉ*M8 M4.5 @ýÒ2

QPƊÃ 6 ?DƉ�Ò39żÏ+Nż

ÏŨŻANFBĂ�śBÕ3>Ɖ́ Ś

ĤĨ?Cs\kev�jCýÒ�T

p|fi39Ɗ1QBMP@ƉĂ�ś

240#�Ū?s\kev�j,Î-.ýÒ2QP�¸LŘNQP,ƉŪ(Ă�śCŚĤ

Ĩ?Ɖ�@¶ĕA�,ýÒ2Q>(P]�aL'OƉ1CŗÁDÒ+?DA(Ɗ 

� Ņ(2018)DƉìĹŃù,Ûŷ3>(Pĸ�êęŜ~ò£ŜBMPę~ò£ÄżĞ

CŚĤŝŶTāĬ3>(PƊżÏŨŻ 10000km CÊµƉM7.0 Ŀé?'<>LęÄż

¦CüåD+AOØ2(Ƈ0.01 micro-strain Ŀéƈ1@+NƉ1CWq}iCřĖ,

M4.5 Ŀé?'QEƉ¢ūCęŜŝŶCar[iz?Ɖ1C monotonic AĞ,ŚĤ2

QA+<91@DµĬĵ?'PƊ 

  

� 2018 ç 11 Ċ 11 ăBƉ�ƀswfißCĝµ?ĴĮ39@óSQPƉēK>

monotonic AĞ,�Ĳ�?ŚĤ2Q9Ɗ1C monotonic AĞDƉìĹŃù,Ûŷ3>

(P´ŁCŜ¿?LŚĤ2Q9ƊSTS-1 ÄżŜ@ gPhone Ų£Ŝ?DƉmonotonic A

Ã 5� Monotonic AĞCWq}iCřĖC

ýÒB�į39ŚĤĨC¡âƊ�ÏCŤą

¬D�Ò39żÏTŔ5Ɗ 

ABPO
KMBO

FOMA
RER

LSZ

FURI
ATD

SUR
TSUM

CRZF

UOSSRAYN

PAF

SHEL

TAM NIL
SIMIGNI

KIV
MAKZ

MBWA
NWAO

PAB

DRV

WUS

CASY

BRVK

MBO

ANTO
KIEV

QSPA

SPB

ULN

YAK

SNZO

ARTI KURK
ECHSSB

RCBR

OBN

CTAO

LVZ

COYC

KBS

LCO

INU
MAJO

PMG

TATO

TIXI

PEL
PMSA

NOUC
NNA

OTAV

DWPF

HNR

SSPA
WVT
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Ğ,ŚĤ2Q>(9,ƉŦƄÓéÄżŚĤŌCÄżŚĤĨ?Dc}_�Cöé�ŧC

9KB¯Ŷ?-A+<9ƊI9Ɖ1CWq}iCřĖTĔņ39@1R M4.5 Ŀé?

'P@ýÒ2Q9ƊčĦÄÈCĸ�êęŜ?1CWq}iCĞ,ŝŶ?-A+<9C

DƉWq}iCřĖ,Ø2.ƉŨŻ,ů(9K?'P@óSQPƊ 

� � �  
Ã 6� Ã 5 C´ŚĤĨB=(>ýÒ39s\kev�jƊàÃDƉ�Ò39żÏ+N

CżÏŨŻBÕ3>p|fi3Ɖ³ÃDƉ�Ò39żÏ+NCĂ�śBÕ3>p|f

i39Ɗ  

 

ČĹŃBDƉIRIS-DMC Ch�dT�į3I39Ɗ 
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·½�ø, Þİ½Ř, Ý°ĩÔ, ƄėĠć, ¨ĢŮÎÑëÐÙŚĤùCŦ�×Ų£Ŝ?ïN

Q9ÄżãÈCŝŶ� (2018 ç 11 Ċ+N 2019 ç 2 Ċ), čĦÄżĽÑĹŃùÉº, Seq. 

42 ƇČÉºĈƈ, 2019. 

Î��÷�, čĦÄÈB*/PŦƄÓéÄżŚĤŌC IT§, čĦÄżĽÑĹŃùÉº, Seq. 

27, 75-83, 2011. 

Van�k J., Zátopek A., Kárnik V., Kondorskaya N.V., Riznichenko Y.V., Savarenski E.F., 

Solov´ev S.L., Shebalin N.V., Standardization of magnitude scales, Izvestiya 

Akademii Nauk SSSR, Seriya Geofisi�eskaya 2:153–157 (with English translation), 

1962.
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