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Abstract: By using the GAMIT software and the data of Liyang, Nantong and Yancheng GNSS observation
stations, the paper calculates the displacement time series of Liyang, Nantong and Yancheng GNSS observation
stations in Jiangsu province from June 2010 to August 2013 based on the GPS positioning principle. The results
show that: among these years, the three GNSS stations move to the southeast direction; they have permanent
coseismic displacement caused by the earthquake occurred in March 11 of 2011 in Japan; the observation data in
NS, EW and the vertical direction of these three stations show better annual variation. This is the preliminary
application of GNSS data in Jiangsu earthquake precursor monitoring, and also provides a new means for
earthquake prediction research of Jiangsu area.

Key words: Earthquake precursor; GNSS; Displacement time series

KRB, 2013-12-25

BEEmB. LA hEREFEEEIH (201203)

EER . MUY (1986-), %, it MEFHbZRTIKILI T 1E.
E-mail: bhy5928@163.com.


mailto:bhy5928@163.com

92 i

o E 34 45

0 5l5

GNSS(Global Navigation Satellite System, 43K
SR ARG ) A i RO 23 ] Jm 5 4 GPS,
GLOBASS A KA B R —A | #E 4 BRYE N
MM TR SHAEM RS, B~ GPS BARTESM
AT AT Y BRI T R GE, ARV, TBARTE
R ARG BRI Z TR, H AR =R 5 Mg
B 5 T 4 Rk ST AT 2 AR T T i 3 DX sl S A
DA AR B T S P et

HAET, GPS Ml E gk E L= KEHE
BE o XREAORS B W e AR | R AR R B R
FF s B0, 02 M R b 0 e X DA s 2 kG
R, GPS M4 S IE I s i = 2 Ak b, X 1%
G543 B A R BT 728 I RN 7K ST AR ) IR LA 52 B AY
P, = 4k 0 b 72 JE AR B A 1 g 380 b 7%
TRAFGE TAER, BT GPS MIEREE | SRCRM
RRUA, FE W 52 i h T2 3 . KR AT BE
PR SEIRTIK | M e AR rFOULI s 57 B B AR A
R Ja M i is S RRAE | 35 T2 I B R AR AL A5 T
I, GPS #RA AR AT,

HR ] K BT R 3 R B W 4 fRTRR <R A
W7 JE—ANLL GNSS N FE W E R R ERFL A 25
e S E 1 W 7N L R = A 7, N v - R = VA
TEERH . EEIEANERIIX = GNSS HedEnk M T
TLIR XS GNSS UL R

1 GNSS WL s i [i] 152 51|

AT RIS 220 () S SR S UL 2 (o) PT LA B b3
IEFNEZB . 2R TS R A
TIAFRAM, HAXFRIT,

z2(t)=x(t)+s(t)+V (1) (1)
Ho x (o) MIEF ARG E, V(o) MU | s
(1) SR MR EE,

x (1) AT F AR B[R] AT A% AT JE I A 1k e G 5

Z ALY, R,

x(t)=ay+bV +Asin (wV +@) (2)
Hrr, %ﬂgﬁg¥, thy‘?FﬁHﬂLl‘EﬂE/‘J?ﬁ%$§, Asin
(0V +@) HAEJIAAEAER )

Hul, R TImmkT, RRS NN
FAARXS AL FEAR R SE g FRATT L SR I
TR bR TR, AR U0 SR FH 35 R A B T
2 g (MIT) ) GAMIT/GLOBK fi# 54 %k 1F 58 J |
GLOBK J2— - R/R 2 ygday, HEZHM RS

2 ) R i I £ 0 222 S A i 00 5 ) 40) 26 Ak LT R 58
A ) JE A B TR B B A — B — L8
DRI AL by | MR AR SR DRE R E
75 26 - b7 2%

2 AL BT %

ARG R VL5 X 38, GNSS S ) 2010 4F
6 HZ 2013 4F 8 H UL EIE 455 16S e BRiELE
PR B Sl (R B R I B A R YT R R
I8 RN ER I = A Al B AR BRI TR R B AR SRR
by DX b RS AT IR I A — TR B B, T GPS
FESCAIL R A B 1 B 2 42 K 24 AS [E] BB UEI
H=FREERS N 30 s, 1 Hz Al 50 Hz, BT
GNSS FEvfE sl B H XL i £5 RAE 1B 43 318 30s
1Hz, 50Hz, FZEBEARERAN, FEHTRATIEEL
SKAERIFGA 30 s MOULINELE | DL 24 h hg— 00 i
Bt ARSZECRH 30 s BOULI S, F T ARG 2SI
2% GNSS FEMEu, ELHER SR A A 2 16S £ 8
TR LA R fiw 44 03, SR ST RS %8 5 6 22 Wi XoF
BRI T AL | 32 B R L e A TR A
PIAD (CBUE R A B 05k T A R P S 8 )

7 OREAb PR R 32 B R 4 B T 22 B (MIT) /9
GAMIT/GLOBK #5544, DAL N A (24 /NS
H—AHHBE), ZHELN ITRF2005 HELE
DR 1GS A5 % B D7 (SP3 #62X) . S =
LC-HELP fi# | 25 (SO0 B R 5 i e i fi . T2
BUEEE MR 150, I GPS s AEFR 213 100
m (PATLHARRR ) | S5 T AR UL it (RELAX)
g, GPS D REFLELA R K 10°, o EBIA,
BERNE, #i4 T4, #id Internet A KM 1GS %X
P rh AR TGS St WIS Hs B2 GPS #5404 3 4 75
PR (IR RS 2 T, &R H SCE R, B
tables %5)1, fif 5 5o AR o AL R FE LR M T A S
ZEVHA R

BRI (GAMIT) . D BASEN, 4
VR R T A MER AL BR CR KA ), @ BUE L 1GS
vk (BJFS. KIT3, KUNM, SHAO., SUWN, TSKB.
WUHN, IRKT, IISC %% )# 17 QUICK fi#, 153K
SRS (1) TR 2 P A I Ak b, @ HEAT LK RELAX
fif, AR AUTCLN A sh1& & 8 Bk R i 4
CVIEW #47F T TR i Bk ik 22 | w2315 0
SCUEfRS H SCIER

W SF- 22 (GLOBK) T3 20 98 . Bl % 24k,
PEMTEAR 20 m, SHWEAH 0.1 m, RAFAK



%53 1

G A GNSS BRTETLI A=

AR e BT R o3

TR H SO, i GLOBK SRZ KERfE . L IGS
Koo il 22 il ST i ER S FHESRD | 1GS #0 i
xy y iz J5 [ AR AR 2T A3 0.05 m, 10 m
10 m,

3 RERA R AT

3.1 SIFXiE GNSS Wil & et 18] Fr 51 45 5
ARURAEFE R VT I XL GNSS W R 2010 4F 6

vel=-10.78 + 0.45 mm/yr wrms= 2.0 mm nrms=4.15

Norih(mm)

A% 2013 4 8 A RPUINEHE, 254 1GS RBkiELLR
R, R Gamit A TTINEER | R
IR =AU REIETS, AR LA 1-3,
B, B2 FE 3 2 mil i X R | R i
FIERIR =~ GNSS WL 2010 4F 1 H 2 2013 4F 8
AL P40, SR AL BR R BB AR R |
N ORI BhE, & 2s B8 53 Sk B ik
WERG, a BAEGE RS, BT 0 Bl
ALk, b B LB G SE T8

vel=-10.78 + 0.45 mm/yr wrms= 2.0 mm nrms= 4.15

North(mm)

vel= 33.51 + 0.39 mm/yr wrms= 2.0 mm nrms= 3.43

East(mm)
°

2011 2012 2013

vel= -2.70 + 1.36 mm/yr wrms= 5.7 mm nrms= 3.55

Up(mm)

A4}
a BRI Al 4]

East(mm)

2011 2012 2073

Up(mm)

A4}
b. ZSEFE B [E] 751

B 1 YEHREERH GNSS W sl (37 £ st [] - 471

Fig.1 Displacement time series of Liyang GNSS station in Jiangsu province
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Fig.2 Displacement time series of Nantong GNSS station in Jiangsu province
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Fig.3 Displacement time series of Yancheng GNSS station in Jiangsu province
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Table 1 The coseismic displacement of Jiangsu GNSS
station caused by Japan M9.0 earthquake on March 11*
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