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Z 5 22 W00 R 3 9 23 W WU Ak — 2 B 9 DX A 3 2 T 404 i i ek 5353 LA B T 1) i 2 R A, AS X
TR I AL AR B 5 DA 3 B TE AR 5 AT, 58 JARUAT B A IV g 0 78 4 5/ 4 P X
1.2 EAEBREEEEZMNEARER

o 7= FP R DX B Ay B2 4y R 10 45 ORI [ A T RE i A ik AR I A X
HAEL T (L AR P ) B0 0 7 T T R A 0 T AT H A DX o A R M R, S S B R ]
PO o 3t 5 R 51 4 J3E b 72 7 A0 T 00 2 76T 4 7 o I 30 I DX 0 00 L5 el 75 v R s 3B 0
A R ] PR TT , B S0 4 32 BT 55 H AR L 46 : O TN Rk 1~ 3 48 SR 4 I i) v [ Bl 4
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(2) ZuhTE 78 BT 45 843 85 43 B, i o S A Y 43 5 42 B GNSS T 78 BT iy Wil i iz
2y A (5] A8 T8 ) FER AR A AR KON AR T TL A ) R (aXHe 58 55, 2000b ) |, 25 5 44 3 75 S AR £
XPE T .

(3) X 4R ILAY GNSS 53 AR Az Bl 28 T I e 45 SR MO0 75 8 I8 (o s B i e i A v 4R R
PPN B e RO B M) 1 2 Sl AR S 32 0 ) ) | & 6 8 U S B R TR e A &5 R AT B Sl R AE A BT
(Bedford et al,2020) .
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14 3 7 8 T I £ L, HHT 22 48 (75735, 2016 ; Chen et al, 2014 ) /N 53 fiff (A0 7E 45,
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GNSS WL 47 J 1 I b I 45 2 AR X b 7238 8l 5 748 T AF 52 1 8 R RUJEE i 45 W] A 22 28 [ R
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MILE” B A = EZ R LA b iR R T BRI T 20 4R 52 B
ALEJE T GNSS 5 B4R Uy i, WIS TIAIR Bk e
2.1.1 stz sh 5 EHaE o AR T RS S 5%
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(2) 22 RUEE Y 76 7K 1A X i 2l B A AR X RS Pk (2 3l J 1) FH 3 B2 ) | [R] iF SCA i [a) 3k
FER A E o FR R Hh T v K i N B A 4 ) A G /N RUBE 1) 4 1 B R R G 1 45 2 R TR 2
[ ) 38 0 B A A X B Bl A PR . GNSS RE 8 1 31 J&] i Al B 5 vp [ K Bt 09 A4H 4 iz Bl A7 7R
AL (ILAE AR5 ,2009) , R4 B 8484k oK 7 142 2 i 22 /MR 2 (3 s 32 B o [5 K fili
JE| i W B A 35 B0 ) i N BRI T A 2 AR Y 5 AN RUBE 4 b 5 8 Bl 5 R TR A R K I
B R ER Sy W . MBS R A F o AR R AR I R T ) A 2 AR i A RS W 5T
b2 e B3 | A ) PN £ s s R

(3) GNSS 45 b I 5 7 A AR AT 10 04> 22 RUBE 376 A8 TE 15 Hb ot 2% 25 Hh i 4 1 52 3l 25 R B
AR 2o R R R — 8 B 25 Tk DRI, R M I B ORHAR AR 04 K 2 42 3 B ik
32 Bl LI 45 A — 5 5 0 1 b T 2% R 58 4 — B0, IXORR A — St ) b R F0 B Y IR AR R A
R (Wu et al ,2015) , 3 1F 2 R 0 &5 5581 AR Sz e i 00 i Be i gl A8 vk R 8 [m] B,
R M 5 45 SR A T T A T i W7 J2 7 1) 00 7 70 R 3R 32 ) 5 1 R M 52 i B AR TR AR 8 e e
FE VR R
212 RMEDH R TR EH s AT RN ER KL ERERZE

(1) 3 5 ] Bk e R A G TA T, A 3ot b 2 174 i o PR R R ply 22 U )23 A 0 R o
T H A 5 AE X i Bl S B s AR R R . FE AR A, DRI F rh e S0 A b 2R A A
B 5 TR B b 5E A TR B )N A TR W RE N K, 3K el 2 DR T b e AR TR a0 A Bk 1 AR R
AE KT R JZ R 17K o — 4% 106 3l I 247 AS [ 1 W7 )23 B mT B Ak T AN ) 22 52 B B, b e
ST A B B 22 S W TR e () RUBE R AR B R AR B 25 R R L, R Ml A R D I
I 2% SRCRE 6% 255 L 1 2l W 284 A (] 4 B 7% b 2R A 0 7 B P ) £ o

(2) g T 52 () 01 007 22 i G L AT B B 404 0 2 — > G2 ek A, PR b 5 K I A I 1 TR A
Xof I P B ) R 5 K, A 31 s K i b 5 ) 7 7D 7 ) 7 78 R BRI B 4G X DA 45 10 A RUEE 1Y
T g R o B, MRS JE T S T, A SCA PR T s — S R0 S T 2 R A B AR
TSR BE vy 1) DB )2 B L 4% 2 A 5 AR 1 AT B (JELIRH [R) R — 52 78 10 4E RUEEZ ) 5 & U0 H I
J2 PR B 2 AN e 8 i A 3 2 R G 00 1 BT 22 B, BT L 10 4 RUBE & A Kt 7 1) AT RE PR AT
2.1.3 MM EEFHHE T FIRA FRIREE B8 5012 4

(1) WS XS Ak Ak Ve 58 iz 8l o Ak R PR b 58 32 2l BAT K AR X A8 e 19 07 1], 3 300 3l
W 2R A B %) 7 WK )22 32 A T ) R 8 n Pk N AR RS AR B Ak R PR A2 B 1Y i 3R B R i
AL 1 0 A B BRI 1) B A AR Ak, T DX AR S I PR B 0, AR OR — i R AR S
Pt B R B . 55— J7 I, GNSS WL 21 119 b 5¢ 32 2l 1 3h 25 A8 1k, BEAT 5 4k 7R M 4 15 32 3
J7 1] —E 3G 3R AR AL, AT RB S 9859 19 AR Ak o B 55 1 A8 1k T FT RE A 2% v A R R R A M
=

(2) 4k 7R VE b 5832 3 5 A2 T8 138 5 B8 92 , 77 MR K 25 [ RUBE R 3, R BE AN /N RUEE
. BN, A GNSS XL A5 21 B AR B A X o R K il 5 32 S FE 2004 ~ 2005 4 I 3 4
SRR . NE )32 2 7R 2006 4R J5 25 1 0, X R A i iz 2 1 5 2 R e b b R 2
R E P MV AR IR A 22 R AR, DO R R R E XA s i st N kA, (Bl T
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(3) 7 iz 3l 5 728 T 1 21 25 A2 4k 5] Bl 30 43 45 B A8 J 1] 18 728 Ak, , R )2 K b 7% 2 8 1 301 e
T R R 7 J2 58 P A, s 7 AR A R R A B R AR TE O 1) i %, U0 2008 4R )1 M RE A Hb
FCIB Bl 1Y 1 32 B T R H AR TR ) a2 Bl 4 e, K IX Sl b 5 iz Bl R R 2004 ~ 2007
AEAEAE NE [n] 5% 12 238 9 5 (AR B 5256 ,2015D) .
214 MEEEZJHUHESEAFHRAESERERGAE LK K

JE T M e % S A BB 4 0 AR 8 37 A5 S o AR B B S b e i 2L P A B SRk
0T )2 W B P S ), 5 3 R L R R R B R IR SRy R A R RRAE

(1) Hb 5% 8 K AEAE 50 3 A8 T 1 A — B0 KORBE ZK 1 A8 22 47 i fl IX B il 2%, HoiX
Tl SR RIS B9 by 72 238 e {3 A B A B DL B B R &k J . G 2008 AR 1 01| b 52 st & AR AE
HH ] R i e A T ALY EW (] 5 0 AR R X AR 2% (W et al,2015) , 3 5 3801 52 A9 44
Bl R A B R B AR 032 B HEY — B0, 2001 ARGl HPY M(8. 1 HbRR K A A HLRR
A ] K i e K TR R 1) 55 B oy A8 8 1 L DX 1Y) 0 2 (VLAE AR5 ,2003) .t 5 ARSI 07
Hh 72 1 2R B W BT e ek W T Sl R i AR TR R — 3K

(2) REGLR AL 6 97 MR 5 1% b 7% PT BE & AE A8 i A8 22 IXC, S IS 3 1y 728 DX A B AR —
RS, 1 2003 4F AR 4 1L T 2445 rh BERY R AR 6.1 SRt a | R A 7E R BT 40 0 i 7 i H iR AR b 4%
by IXC g I A8 AR X (VLAE AR 55 ,2001) 52006 4R 775 6.4 9 M52, A A A 52 A 45 i g b
I 7% A& 37 ORI H B R e R B N AR R i (R X (VL AE AR 55,2008 )

(3) LA 1= GNSS )i 2% A& 37 43 A 5 5 52 Hb i 19 5& & 7 592 o it 7 50 000 BF, WT45 9% 20y b ke 3
S BT W R A A, B O 5 W AR 32 R DX SR KR E T 5 58 AR A 5K N AR 3R
I 1X 30 % 5 R A IE W J2 0 58 FEER A s 1y 728 38 v L DX i 2 5 R AR 338 7 )23 8 S 3 A6 5 e (i
Himi 22 2011.,2020) ,
215 RAERGHAMXGEDB LG HEARSAEEN TR
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Abstract  The development of GNSS observations have provided unprecedented large-scale and
high-precision data which has acted as the model constraints for earthquake forecasting research. In
this paper, we summarized the research progress of the application of GNSS in earthquake
forecasting in the Chinese mainland, including the fault slipping feature description, dynamic
deformation field analysis, strain concentration process identification, rupture risk judgment of the
potential focal, and etc. Taking some typical earthquake events as examples, we analyzed the
applications of GNSS data in the long-term, medium-term, short-term and imminent-stage
earthquake forecasting. For the mid-long-term forecasting, a scientific idea of the time-space
approximation for the strong earthquake are presented, that is, the process of plate boundary
dynamic loading to large-medium scale dynamic deformation adjustment, to stress-strain
concentration , to temporal and spatial approximation of the short and to medium-term rupture risk.
On this basis,issues such as the improvement of GNSS monitoring capabilities, the identification of
multi-scale crustal deformation dynamic information that related to the earthquake process, the
construction of multi-parameter dynamic models with GNSS data are discussed and prospected. In
general ,the GNSS surveying has significantly enhanced the acquisition capability of the crustal
deformation information for earthquake forecasting in the Chinese mainland, and enriched the
scientific understanding of the physical process for the continental earthquake. Meanwhile, it has
promoted the scientific ideas and methods developments for the continental earthquake forecasting,
and accelerated the earthquake forecasting expansion from empirical to physical stage.
Keywords: Deformation process of strong earthquakes; GNSS strain rate field; Degree of
fault locking; Late stage of strong earthquake; Strong earthquake forecasting

based on physical mechanism



