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JMA introduced instrumental observation for Seismic lntensityin 1996. 
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.JMA intensity is measured from 3 comp. :b :{I. : 1 
accelerogram. 
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Derivation of the instrumental intensity is 
defined t o  keep the consistencywith the 

; ;< intensityestimated from human feeling. 
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Flow for estimation of JMA instrumental seismic Intensity 
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he ~ m m i t i o p  A - I - 30" largest for 100 samplesls data 

15" largest for 50 samples/s data 

InstrumentalSeismic Intensity, I= 2 log,,a0+0.94 

I..i, .... r u m  (Peak - Ground Acceleration) 



Filtering .! . 

, - .  
1 )  Low-cut filtering: (I -e~p(+70.5)'))~/~ ' 

. . " 1 .: : i . . - . . * t ,  2) Highcut filtering: (1+0.694~0.241y~0.0557y6+0.009664y8+0.00134y'o _ \  ( 

+0.000155y12)-'R, where y=j7lO 
3) Erequency correction : (!MIR - where f is kquency measured in H 
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Relation between 
JMA instrumental Intensity and lo-degree Intensity scale 
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a1 : 4,250 
as of Jul., 1,2010 



The 201 1 off the Pacific coast of  Tohoku Earthquake 
! 

OT: Mar., 11,2011, 14:46:18.1 (JST) q. is 
Mag: 9.O(MW: Moment magnitude), 8.4 (M,: ~is$bcekAen?fiidg~itude) 

14,786 people were killed; 9,982 people were missing; 83,586 houses were damaged 
(as of May, 10 ) 
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Largest Magnitude event of recent 1000 years in and around Japan , . 
M o s t  of fatalitywere due to Tsunami 
Strong ground motion (Intensity6U and 6L on JMA scale) were obs over an wide 

area (400 x 100km. ) 
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Liquefactionsat Kanto area ( more than 300km from hypocenter) jq- . - 
Damage due to strong ground motion is relativelysmal' -- -#w , -  - . I .  . . 
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M,9.0 Pacific Coast Tohoku Earthquake, Mar, 11,201 1 

9 

1 

I 

U W Y I  Y I 1 0 1 1  I CO Y1 U1 m 
I - 

J 
taking site amplification 
G...*--* Em+.. ....-,.....+ 



, . t . : + - -  . X i 5  I I t h  . .:<I-] 
Largest aftershock (&: 7.7, Mar, 11,2011,15:15 JSTJ 
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2003 Tokachi Oki (M,8.0) 

2011 off the Pacific Coast 
Tohoku (M,9.0) 

E 
..;:&.- .f= if. - 

i , -' +, % py :.; -7, p.<?,~~z 
: 

. - 
!.,*.k..,,i &,-:a!&{ 



Q 3 - 4 3 R I i a 14 ET 46 $jlrlE Lf:*dt W. 0 )  a ) t t M U  (B@slP+) .. 
- . . l  9 

% m ~ & o , * m ~ t .  fkh.*:~~b:b t~~~icm I , & W B ~ ~ ~ I ~ E : ~ ~ . F , ~  ,., i 
a '  Ifjm mm I ma% 

Location (Prefecture, city, site name) ' T PGA 
(3com., NS, EW, UD) 

10-degree 
intensity 

Instrumental Intensity 

I 
Epicentral Distance 

I 

OURl A=138km IYASAT A=315km 

P S P S 

50 100 150 0 M 100 150 i Lapse-time(s) t Lapse-time(s) 

2011/03/11 14:46:00 14:47:00 
I t ~ 8 O s t o l n c r u m l - S L i n  

Iwate-Miyagi, 2008,M7.3 

1 ~ ~ ~ 2 5  A=3km 
KiK-net 

7 

p 
c 5 
I s  
C 

2 s : 
4WP 
m 

0 
.mu 
-am 

1W(1 
mm 

0 
-mm 
a 

6WP 
mm 

0 
.m 
a 

Lapse-time(s) 

I tbokkssthan 
- I M A  intensity. 1.5s 



Some waveforms are at JMA home page; 
http://www.seisvol.kishou.go.jp/eq/kyoshin/jishin/ll03ll~tohokuchiho- 

taiheiyouoki/index. html 
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.Fully operational in Qctek, 
.htImdc 
. I a t d t o g e  alp " r e  

More than 1100 stations 
Combination of several 

M=1/0.72*{ log(Amp)+I .2qogR+5.0*1 O4*R-5.0*1 0-3*D+0.46 (For P wave) 
M=log(Amp)+log(A) +Q.O011 O*A+O.0007*D+1.7613 -.J i "3r S wave) , psb _. 

. . i 
Seismic Intensity is expected using Hypocenter, Magnitude, Attenuation relation, 
and Site amplification factors. 

1 2 grades for JMA EEW r P a m 4 "  and "Wmiqf ' )  I 

Scale 

Boundorybetwcn4 and 5L is 
'-I - for,r " ""' 

- -  

- 3  wm. vector sum. 
'30" largest for 100 samples/s) 

- Warning 
for the regions of I h SL 
Broadcasted by TV, radios. , a 

I - m cell phone mail 



Two Grades of JMA EEW, depending on the strength of expected Intensity 

rrcdicted earthquake intensity 
and the expected time of arrival at each point. 
When 1 1 3  is expected (or M>3.5). I.-- I 
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Underestimation for Kanto region 
139s from Orlgm Time (2011/0W1 14: 
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I htensity of 4 was expected, 
but 5G6U were observed as a result. 

After the mainshock(Mw9.0) ... 
mEEWsystem does not always determine hypo. and M correctly. 

+ Several earthquakes occurred simultaneously at wide area. r f 
I ( 

vally llulllurl 
180 events/day 

(for M24.5) 
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Movie, 
Seismic Activity and Simultaneous events 

In the 49 days (fiom the rnainshock to April, 28,201 1) 

JMA appropriately issued EEW "warnings" for 26 of the 46 
events for which seismic intensity 5-lower or greater was 
actually observed. 

26/46 = 57% 
(Before Mar., 11, 1011 8=56 %) 

On the other hand, 
70 EEW "warnings" were issued, but actual intensities did not 

exceed 2 at any observation stations in 17 of the 70 events. 
(Before Mar., 11, 1 I17 events) 



Questionnaire to Cell Phone users after 
the Mw9.O Tohoku earthquake 
(answers were from 1200 people at Kanto 

region) 
8 Y , l .OY 

Question 3: 
Which function is useful in your cell 
phone ? 

Cell phone Mail: 
-mknmC -a 
Cell phone TV: 
Twitter, Blog: 
Transportation information : 10.8% 
Light : 
Weather Forecast: 

From Asahi Shinbun (Newspaper 
company) 
June 4,2011 

- lcm/s2 for acceleration. 
comparable to noise level for disp. 

InitialSeveral Seconds of the M9.0 Earthquake and its Foreshocks. 
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r Highfrequencyis 1 
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Summary 

The 201 1 05 the Pacific coast Tohoku earthquake (M, 9.0) generated widespread strong ground 
motion, and seismic intensities of 6-lower and 6-upper were recorded in the Tohoku and Kanto 
districts over an area of approximately 400 X 100 km. The durations of strong ground motion 
were very long. 

JMA EE W functioned as expected; 
-The JMA EEW system issued one warning to the general public in the Tohoku district 

before the start of strong ground motion. It was earlier than the S wave arrival and 
15 s earlier than strong ground motion (intensity5-lower) at the closest station to the 
epicenter. 

But it was not completelyperfect; 
-For Kanto region, JMA EEW expected to be I=4, which is understimation as 

compared w ~ t h  actual obsewat1on(5L-6U). Thls is probably due to the large extent 
of fault rupture. 

*For aftershocks, JMAEEW did not always determine the location and magnitude 
correctly, because many earthquakes occurred simultaneously over an wide area and 
system was confused. 


