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Gravity Changes Observed by GRACE before the Japan M 9. 0 Earthquake
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Abstract : The decorrelation and Gaussian smoothing method is implemented in GRACE monthly gravity field products
to obtain annual and seasonal gravity changes in Japan and its vicinity, as well as time series gravity changes of
several points. Results show regional gravity fields in Japan and its vicinity varied from positively to negatively and
from area to area in five years before the Japan M 9. 0 earthquake, obviously positive to negative gravity changes
were formed in 1~2 years. Time series gravity changes of several points indicate the Japan earthquake displayed
the similar time variation gravity phenomenon with the 1976 Tangshan earthquake in China. These results reflect
mass migration, mass movement and energy accumulation in Japan and its vicinity before the earthquake occurred.
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Annual gravity changes in Japan and its vicinity
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Fig. 2 Seasonal gravity changes in Japan and its vicinity

4 4
o oo N Lo o
wE 2 || S R 2 ..................
=) :
_\;3 0 0
) o 300 )ép( E : : : i
120° 140° 160° 120° 140° 160° Rl e
2007~2006 E 2008~2007 E i) 5 : Pg : : :'l :
N N » : P L .
60° 60° 2004 2006 2008 2010 2004 2006 2008 2010
3 It )/a I} [a)/a
50 (a) A(135°E,50°N) (b) B(155°E,50°N)
40° 4 — ; : :
0° 30 300 I T
120° 140° 160° 120° 140° 160° 120° 140° 160° 71 SRS SN -
E I o

2009~2008 = 2010~2009 = 2010~2008

E— T -8 2
SO0 S0 010 20 0T mish

FHAR(107° m/s?)

B3 HARABIK AR %0 8 ) o RN R :
Fig. 3 The annual gravity difference in Japan and i E i " i
its vicinity ~4 3004 2006 2008 2010 2004 2006 2008 2010
i fu)/a ftii)/a
N (¢) C(144°E.44°N) (d) D(125°E,40°N)
60 a ' . A
2 : 7 | — :
50° f- o : : : E E R
S 0 : 0 M MMM
g ' '
g g e AR
40° ) hocfiosoacfioososfctbosticad| | SAlosboosapomosood baolos
L R
. 2004 2006 2008 2010 2004 2006 2008 2010
30 i ji/a i jul/a
(€) E(135°E.35°N) (f) F(145°E,30°N)
200 L B 5 A~ F R hg LR T 12 it ) R 51

120° 130° 140° 150° 160° E

Bl 4 g A~F 53 fi (W24 A i hZd . 1
BN BB R
Fig. 4 The distribution of points(A to F)

Fig. 5 Time-series gravity changes of certain points





