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ABSTRACT: The Japan Meteorological Agency (JMA) executes the automatic centroid moment tensor

(CMT) inversion analysis immediately after the occurrence of an earthquake with M (JMA magnitude) of 5.0

or greater. Data from the JMA broadband seismograph network are used for this full-automatic process.

Since July 2007, the results of these analyses are used in making official decisions regarding whether to raise

or lower the level of a Tsunami Warning/Advisory or to cancel it in its early stages. This paper presents the

method of the automatic CMT inversion analysis and its results, and discusses the application of data in

lower-frequency for this analysis.
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Fig. 1 Map of JMA STS-2 seismograph stations.
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Fig. 2-1 Example of a seismic waveform observed at

Aomori Tenmabayashi station (TENMAB).
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Fig. 2-2 Displacement Fourier amplitude spectrums of
the signal and noise waveforms in Fig.2-1. The gray area
indicates the frequency used for the CMT inversion

analysis.

ETFEESICELTIE, SN HLE a Ll EE 722 -
TEHEIER T 2L L Lz, AKFEESICE LT
&, TOBBIAIZET HKFE2HADEBIZall
Ll o BA T, radial Bcsy & transverse AT T A AR
L, HTICERT2 2L L Lz, 72720, M5.0 i
DIBEA /NS < SN LAV HIRIZ OV T, fEHTIC

HHT2BRAEN D220 FTEL2L2R<TD
12, BRBEHEALTWVW3AIZEHLTIEa kb b/hER
EplcEEax CRMNAITOZ L LK. 2L,
1.0<f<a (2-2)
ER D EOITRELR.

RIS X DRI OV TIE, R R
REWVBBE AR ZMITICINZ D ERERICEE L 5 2
D eV RBRICESE, EICHERE 2000km LA 0@
HLAIE, SNPAESTHEHRALARNnWZ LE L. bh
DL, ZD SN EBBRRE TORERE/HICE -
T, CMT fRMT&AT 5 W 2R IRT 5.

50°

45°

40°

35°

30°

25"

20°

120° 125° 130° 135° 140° 145° 150°

Y epicenter
third nearest, 3 components data available

third nearest, only vertical component data available
stations, 3 components data available

stations, only vertical component data available
station not available due to small SNs

stations not available due to large distances

line indicating epicentral distance is 2000km

4444 4 <«

Fig. 3 Example of waveform selection for the far east off

Sanriku earthquake on October 3, 1999.
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Table 1 List of the automatic CMT inversion analyses for earthquakes from October 2003 to April 2005 whose results

show a difference of 0.3 or larger between the automatic and manual Mw. Gray cells indicate that the absolute value

of M, or M,, is five times larger than the maximum of the absolute values of the other four components.
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Fig. 4 Maps showing the results of the automatic (left) and manual (right) CMT inversion solutions, both executed by

JMA. Red symbols indicate GOOD solutions, and blue symbols indicate BAD solutions.
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Fig. 6 Map showing the BAD solutions of the
automatic CMT inversion analysis. The symbols are
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regarded as BAD. Blue indicates a BAD solution due to
the low variance reduction (D); green indicates a BAD
solution due to the great spatial distance between the
centroid location and hypocenter (@); red indicates a
BAD solution due to the low dip angle of the nodal
plane (®).
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Fig. 7 Distribution of variance reductions against
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in Fig. 6.
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Fig. 8 Relation between the morment magnitude (Mw)
of the automatic CMT inversion analysis and manual
CMT inversion analysis. The symbol colors indicate

the same as in Fig. 6.
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Fig. 9 Map of world STS-1 seismograph stations used
for the global lower-frequency automatic CMT

inversion analysis by JMA.
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Fig. 10 Examples of seismograms at Matsushiro station
(MAJO) recorded by STS-1 and STS-2 seismographs,

respectively, used for the CMT inversion analyses.
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Fig. 11 Results of the global lower-frequency automatic
CMT inversion analysis (left) and the regional automatic
CMT inversion analysis (right) for the event near the

Kuril Islands on January 13, 2007.
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Fig. 12 Comparison between the CMT inversion solutions
for the event near the Kuril Islands on October 25, 2007. (a)
is analyzed using the F-net STS-1 network only, (b) is
analyzed using the F-net STS-1 network and three LISS
stations near Japan and (c) is a solution for the same event in

the Global CMT catalogue.

o TWD. —F, 3BRSEZBMN LGS ORI,
Global CMT & Rk O TN ERIZ/Z2 > TV 5.

42 2HAHAROLY RAHRIP TRV B8
CMT BT D Fi&

R J5 ) CMT O AT I F N 72 I8 B & 8L A
RO FEZ, EAMIC 2.2 THRA LETFIETIT-
o, RROF—2 2RI 5T ERIERES K
LB OHMBO VT FIOVNREEFET HE TICHM
L. —F, MERAEND TX LT REMICH
RN/ BONDIZELEETHY, RFAE TV
TFNVEROT — 2 Eix 2050 L 30 0o 2@ Y
DA TN LT-. SIN &2 /R T HBIE SN 12(2-1)K T
RO, A XWEHRITE B 10 55 & L. T
WA 2 SN ORBIZEHEIL, 20 5T — ¥ O
TIE a=$=5.0, 30 53 [MT — &% OfEHF Tk a==10.0 &
L. 7, RSO 4L, 20 5H7 —% Ofif
B T3 E BEHE 6000km BAN, 30 43T — % Ofig#r
TIZ 10000km AN OBHIA & Lo, AT L7
AW E T s, STS-1 MR 3 oD 3o BE &) I 25 e 1 23 S
72 83 ~333 b & L.

43 2HRAHAROLY RAHRSZRAV-BE
CMT BT DRFFHER

42 THRALEFEOREHERF T 2720,
USGS IZ & 25T M6.0 LL ED21E X 23 50km L&
O THRALZHEEZ G L L THE) CMT T
ZFEhE L. AL 2007 45 11 A 16 H 25 2008
ESH3I AT, B LE 2 HERKIL6ETH -T2,

- 178 -



CMT fifhir > B BHLER & Z i AL

4.2 OFINE T T ER] & BRI FER ATV, 3.2 0
FIEFEER, FBHEL M2 TEEN 6 B EThH 7z
A VIR &2 AT T D & LIERER, 20 0T —4 D
FRMT TIL 45 8, 30 3T — &@%ﬁfiﬁ@%m
THZENTE. 2L 30 O T—2Bnbiid
ﬁﬁ¢k THRAELZHEBETLMITOLDDT —4
FIERI O ZEERLTWD. BRI 2 EBLHN S
ﬁ%&%éibﬁmﬁfmé%:@wr—&ﬁf%
RIS ARE CTH D EBbhb.

AFHA TIX, HE) CMT fi# & Global CMT f# (Quick
CMT) WL, VBT T2 07 LLEDD Mw
DENP0I LT E2REAEL LT, ZhEili-d iz
O, Wiz ERWEREGI ML Lz, 2Ok
F, Table 2 IZ/R T & 3BV 30 4T — & O C,
T EINEE R CH T, e, Mw FIFICHEHR
L7Z%BE, 20 H5RlT —% T 93%, 30 T —4 D
Uit 98%+03 LT Tho 7z,

Tabled |3, 2N BMNTHERD 5 B 30 pfHT — 2 D
fEMfE R —E Cdh 5. GCMT (X Global CMT (2 X 5
A = X AR, HREEY CMT IAFRAEIZ LD A
=X LfRETFT. TR RMOKEEAED > bR
MIREDOIEH X 4.4 T/HRY GOOD fift D HHE A i 7= S
o cBBERT. £, FHMEMOY BT Z v
A DI BIZ1X Global CMT & & E I CMT 2 7
ZANEDOY LT T URE, BEOHEBIZILEY
BRFEIZO, RHEEIRMEIC X BoR Uiz, FEuE 1, FLue
20EHBI
ZD5HL GOOD MOEEEZ FIFHZ LD,
GOOD fi L Il S e MBI HEUI M THL H D
X, TOHEAOERERAIZ LT,
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Table 4 List of the global lower-frequency automatic CMT inversion analyses (30 minutes) for earthquakes from

November 16, 2007 to May 31, 2008.
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NEAR COAST 2
2008 5 2|1 |[EARDT 63 4|63 20| 38|17]-010] 5.1 097 BAD |BAD
NOR. MID- ?7\
2008 8 | 18] 38| ATLANTIC |69 e 68| —2| 21|66|-002| 32| 093 BAD |BAD
RIDGE A
SOUTHERN 7 3 _ -
2008 10| 3 |33 |, SOTHERY [6.0 @ 7|59 49| 781 14]-013| 05| 079 GOOD|GOOD
SOUTH PN
2008 10| 21| 22| sanowicH |65 L7 66| 48| 47|19 016| 42| 095 GOOD|GOOD
ISLANDS \T//
2008 14| 4 | 58| TIMORSEA 6.2 @ @1 65| 50| 46|11| 015| 55| 042 GOOD|BAD
TN
2008 14 19| o | SIITHERN 169 Q K )-|66| 43| 55|58| 003| 68| 097 GOOD|GOOD
N
OFF N P
2008 20| 17| 8 | sumaTERA W |7.4 G LN (75| 34| s52(35| 001 190 1.00 GOOD|GOOD
COAST \FT,J
SOUTHERN /\ ;N\\E
2008 21| 3 | 27| SQUTHERN 162 8 7 |e2| 13| 30|20 013| 43| 060 BAD |BAD
2008 21| 11| 46| SVALBARD g4 w/A lez2| 45| as|18| 002| 95 050 GOOD|GOOD
REGION : @ |7 : : :
SOUTH PN
2008 24| 0 | 57| sanpwicH |67 L0 V- |es| 60| 47|22| 028| 86| 097 GOOD|BAD
ISLANDS A
/\
SUMATERA, L6 ). - —

2008 24|23 | 46| SMUERS 164 G ( )/ 6.1| 28| 103 | 10| 041 -2.6 |-0.09 BAD |BAD
2008 25| 17| 36 | S SUMATERA 15 9 »//\\ 72| 39| 88|57| 001|126 088 GOOD|GOOD
INDONESIA |°: K,E) : : 6] o
2008 26| 3 | 6 |SSUMATERA 16 4 (O l6s5| 22| 128 26| 000| 48] 06 BAD |BAD
INDONESIA | ™ N Bk : : :

2008 26| 6 | 2 |SSUMATERA 1g 5 0 65| 20 146 | 31 | -006 | 13| 0.8 BAD |BAD
INDONESIA |- D 2k : : :

BONIN "\~
2008 27| 15| 54| 1SLANDS |62 @ ") 163| 38| 66|26| 006| 54| 022 GOOD|GOOD
REGION ~
S SUMATERA, ¥ M
2008 3 [ 11]37 |5 SomRieRt 6.1 @ ") |60 29| 30| 18| 000| 93| 064 BAD |BAD
KURILE
2008 3 |18]31| SR (65 @ 66| 51| 30|51|-003| 60| 099 GOOD|GOOD
PHILIPPINE 0.
2008 3 23] 11| JNLEENE. |68 0 69| 58| 45|44| 017| 83| 075 GOOD|GOOD
VANUATU N
2008 1202023 New |64 @ l65| 34| 42|15| 011 128] 093 GOOD|GOOD
HEBRIDES)
BONIN
2008 15| 7 | 32| 1sLanps 6.0 @ 6.1| 42| 189 | 15| 032 301 025 GOOD|BAD
REGION
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)

OFF N N

2008 15| 23| 43 | SUMATERA W |6.0 ® Famileo| a2| 92]17| 014l 141 071 GOOD|GOOD
COAST A4
KERMADEC T )

2008 18 17| 22| [5RDC |62 @ o Ji 63| 42| 77| 8|-002| -04| 045 BAD |BAD
2008 20| 23| 10| MINDANAO, "¢ . 7? 60| 23| 53|13|-022| 11.8] 095 BAD |BAD
PHILIPPINES | & | ’ ' '

S XINJIANG
2008 21| 733 | proy atia | 7 O @ 72| 48| 35|77|-020| 133 0.78 GOOD|GOOD
OFF N
2008 30| 2 | 30 | suMATERA W [6.3 G K\/ 62| 33| 120 17|-0.10| 148 0.96 GOOD|GOOD
COAST N3
LOYALTY % /( :v\\g
2008 9 |21|46| ST |73 @ \\\/ 72| 27| 87|31 011| 17.7] 099 BAD |BAD
MACQUARIE
2008 12| 9 |30| IstaND |71 @ Q\) 70| 9| 67|16| 033 214 071 BAD |BAD
REGION -4
2008 16| 7 | 59 | ANDREANOF 14 4 J—F\ 64| 32| 58|54|-003| 36| 074 GOOD|GOOD
IS., ALEUTIAN |~ \_ Y . . . .
2008 16| 9 |35| TONGA |62 6 K$ 66| 36| 35|10|-0.13] 160 0.34 GOOD|GOOD
ANDREANOF Ve =
2008| 4 | 16| 14 | 54 | ANDREANOF |4 Q & 66| 48| 51|53]|-025| 61| 067| x |GOODBAD
2008 19| 12| 12 | BANDA SEA |6.1 @ QD\ 60| 39| 71| 8|-014| 32| 066 BAD |BAD
LOYALTY Y QY _
2008 19( 14|58 | 9T 162 @ (y 63| 38| 71|10|-017]| 156 0.78 GOOD|GOOD
2008 19| 19| 21 | BANDA SEA |59 @ & 59| 35| 62| 6[-025| -02-0.14 BAD |BAD
CEN. MID- -
2008 24| 21| 14| ATLANTIC |6.4 6 <® 63| 27| 51|29| 025| 23| 041 BAD |BAD
RIDGE g
VANUATU &
2008 29| 3|33 NEW  |6.4 () |64l 62| 48|10| 024 196 090 GOOD|GOOD
HEBRIDES) \Tz/
2008 12| 15| 28| SICHUAN. 154 “///:\»\ 76| 30| 95|86 008|283 0.73 GOOD|GOOD
CHINA : \/ AR : : :
2008 19| 23| 26 | N SUMATERA 14 4 ..(Y"\/E 61| 27| 98|20| 008| -38]| 067 BAD |BAD
INDONESIA |° \J/ : : : :
RAT =~
2008 20 | 22 | 53 |ISLANDS ALEU|6.3 @ L M-163| 50| 67]36| 001| 59| 098 GOOD|GOOD
TIAN IS. 75/
CEN. MID- /1\1
2008 24| 4 | 35| ATLANTIC |65 @ - 64|-59| 56|45| 009| 09| 098 BAD |BAD
RIDGE ;//
SICHUAN rx
2008 25 (17| 21| STRAV [0 & 61| 48| 18|26|-017| 92| 075 GOOD|GOOD
SOUTH OF //\
2008 26| 4 18] SQULOT 6.0 L0 057 31| 73| 19| 026 13.7] 052 GOOD|BAD
N/
Y
2008 30| 0 |46| icELAND 6.3 . y 64| 41| 16|66| 034| 6.1] 039 GOOD|BAD
N
MID-INDIAN A ¥ ~
2008 31 (13| 37| MO TOAN 164 (:) \X 65| 60| 27|16|-028]| 108 0.80 GOOD|BAD
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