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Abstract; Considering the contribution of terrestrial water storage from global
land data assimilation system to gravity changes, we use the temporal gravity
filed models of GRACE from April 2002 to April 2015 to calculate regional
gravity changes in the epicenter of My9. 0 Japan earthquake and its surrounding
regions. Then we present annual accumulated gravity changes, differential
gravity changes and co-seismic gravity changes in the My9. 0 source region and
its surrounding regions. Meanwhile empirical orthogonal function method is
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applied to study the contribution of the earthquake to regional gravity changes.
The results show that GRACE is able to reveal the evolution of regional gravity
field accompanied with the My9. 0 earthquake., the gravity changes reached
about 2X 107® m/s* in the studied area three years before the My9. 0 earth-
quake. Furthermore, the change in coseismic gravity and post-seismic regional
gravity field are significant. The results from empirical orthogonal function
method indicate that the coseismic effect with temporal and spatial gravity char-
acteristics are presented in the first mode, which fully demonstrates that the

Japan earthquake had significant influence on the regional gravity field.
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Fig. 1 Process of conversion from variation of terrestrial water storage
to gravity change (dgcipas) based on the GLDAS
(a) Terrestrial water storage with 1°X1° resolution; (b) Gravity changes with truncation at 180; (c) Gravity

changes with truncation at 60; (d) Gravity changes with truncation at 60 and 300 km fan filter

Bl 2 gyt 7 2011 4F 3 H th GRACE WL 2 i) 5y A4k, i oK 42 5 |k 9 5 ) 42
1, Dh R AT it K i A2 A X — R R i N R AR B g B A2 k. T VR . GRACE
TR LI B 5% D 0 S B A O B SR . H AT R s b, HAR A IR e K — 5 X
107° m/s*; AR E I, I/ T 4X10° m/s" (& 2a) 5 11 il K45 5 JF A
PR S0 0 o ANTE H A b R AR 2 3 R X3 BT S A 3 (I 2b) 5 R R i K R
JG s TEH AR B BT LA 1R Dy SRR 09 AR A R (8 20) . AR T ST
o2 S 1 TR 2R N DX B T 3 1 R
2.5 ZRTEXTRPAERDNEBEAIRZTEWL

2256 TF 22 PR AT (empirical orthogonal function, &5 i EOF) J5ik, R £ =00
ik SRR B T B iU 8 ) £ SRR 0 — Fh 2 Oy k. %A FE R AR

DT RR R U RN 5 AL AT 5 AR R o S o i R T 722 A 1% b 35K A B 37 0 il Sy AN I ) 1] 722 4k

1) 25 18] 38 43 RS B 25 8] A2 A6 i B [0 358 43 o DT A 280 5 B 28 {5 5 1 49

22 30 T 28 pRRIOT B0 18 3 5 LI [ Y AT 0 fid se . Y BRSPS R n E
TG 222 KRN n X py Frp o S LI AR A A8 CRIVAS R0 5880, p g WL F) B ]
JEE . XS I AR G LI A6 B Y AT 8 06 1 A8 R RO i (2l




422 H = S Eild 38 &

50° 130°E 140° 150° 160° . 130°E 140° 150° 160°

dggrace/ (108 mes™?)
dggpas/ (108 mes?)

130°E 140° 150° 160°

dggrace-cLpas/ (109 mes?)

B2 2011 4 3 H X IR Sy 4
(a) GRACE W5 (4 1 J 284k s (b) GLDAS Jifi K fiff dik 51 ke (19 5 ) 28 1k 5
(¢) GRACE 4B GLDAS #1i J5 10 J) A2k
Fig. 2 The regional gravity changes in March of 2011
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Fig. 3 Accumulated gravity changes of the seismic zone and its surrounding areas from 2003 to
2014 before (a—h) and after (i—1) the My9. 0 Janpan earthuqake. Each panel presents the
evolution of annual regional gravity changes. The red rectangle denotes the border

of fault, and the dot denotes the epicenter of the My 9. 0 Japan earthquake
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Table 1 Variance contribution of the first seven principle components for five schemes

% E iy 2 Tk
VS i Bt H— E: H #= A EHEiN EEVAY %t
T F o= T T B s S T
1 2002-04—2015-04 27% 18% 10% 9% 6% 5% 3%
2 2007-03—2015-03 34% 17% 12% 6% 5% 4% 3%
3 2008-03—2014-03 36% 17% 9% 6% 6% 4% 3%
4 2009-03—2013-03 34% 17% 1% % 6% 5% 3%
5 2010-03—2012-03 36% 16% 12% 7% 6% 5% 3%
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