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R 0, 5 i e A S I, 0 v -1k = R G Rt 7 e R 2 2 /N IR A T i (X A
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AU W7 7 980 0 5L PN FR T Sl )2 1 AR JE AR O (Peltzer et al, 1999) , 3% [6 N 4 I InSAR
BRI RN J) o JLAEJG F 8 4F (2000) ol 37 40 3 ERS TR BERL, B IR 1996 4E 5K
Hi5E InSAR EME, Bt 1 /5 20 4F [ Y InSAR B 58 YRR #4001 .
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b 1992-07-30 6.1 ; ERS-1 G M 2010-04-13 6.9 ¥
V4 i JE AR 1E K EREE L B ALOS GPS
Pk 1993-03-20 6.2 iEW ERS-1 2 ) $% 3 2011-03-24 6.8 SEW ALOS
E 0 A Bh i ’ : m ' RADASAT-2
ZWHHE  1995-07-11 6.8 SEW JERS-1 s 4 4 2011-09-18 6.9 &t GPS
AEFIL 1996-02-03 6.6 LM JERS-I MEAWES  2012-02:26 5.9 B GPS
e . . .
e L 1996-11-29 6.6 EH ERS-1/2 mESEEE 2013-03-27 6.1 EWR GPS
A
) . RADARSAT-2
PERE R 1997-11-08 7.6 BN ERS-1/2 P i AL 2013-04-20 6.6 jinh "
GPS sk
B2kt 1998-01-10 5.7 SEW ERS-1/2 MEGWER 2013-06-27 6.3 EW GPS
BEZAREA 1999-03-28 6.6 i ERS-1/2 GPS || FEAEHS  2013-10-31 6.2 SEWE GPS
CA s - ;
e 1999-09-20 7.6 i  ERS-1/2 GPS R 2014-02-14 6.9 SEW GPS
ERCE S
AT 2001-11-14 7.8 s£¥  ERS-1/2 GPS Z g i) 2014-08-03 6.2 E¥  RADASAT-2 GPS
H =
PEREALH 2003-07-07 5.8 IE M ENVISAT ZHER 2014-10-07 6.0 EW RADASAT-2
B SS 2003-12-01 6.1 i ENVISAT U 1] AE 2014-11-22 6.2 EW Sentinel
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2003-09-20 7.2 3 ENVISAT BEKWE  2015-04-24 7.9 3
W 8y 2% i JE T i 2 B ADARSAT-2 GPS
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2003-12-10 6.8 ¥y GPS i A 2015-05-12 7.3 iy
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TEREHE % 2004-03-27 6.0 IEW; ENVISAT 748 7 11 2015-07-03 6.3 ipf szn e
. ) ALOS-2
2004-07-11 6.2 iEIK ENVISAT 2015-12-07 7.2 ¥
P R A £ 1E WK BRI 1 A Sentinel GPS
PO EL 2005-04-07 6.2 IF M ENVISAT IR 2016-01-20 6.0 jwinh Sentinel
" ii;; " 2005-07-20 5.2 IE M ENVISAT MEGWEYK  2016-02-05 6.4 ¥ Sentinel GPS
(SPsy A
JriH - )
Sm_ﬁi‘/ 2005-10-08 7.6 jinh  ENVISAT GPS T 8 o 45 2016-05-22 5.3 IEW Sentinel
7N
1 [ R
b 2003-12-10 6.1 & GPS . 2016-06-26 6.5 i Sentinel
£ 0 IR KR =
7 5% . e N )
-t 2007-05-05 6.1 IEHF ENVISAT 5 2L & 2016-10-17 5.9 £ Sentinel
&
Sentinel
ZHFH 2007-06-02 6.1 3 ENVISAT P N 2016-11-25 6.6 %
ZWTHE JE HHA T B 1082 6PS
22k B0 2008-01-00 5.2 EMF ENVISAT ALOS || #3sngme:  2016-12-08 6.0 jinh Sentinel
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PHSEC ] 2008-01-09 6.4  [EK; ENVISAT ALOS Pu N JLEE 2017-08-08 6.5 E# ADARSAT-2 ALOS-2
B =% GPS
5104 s

- ENVISAT o e
i 2008-03-21 7.1 H 2017-05-10 5.5 U Sentinel
BT 1E W ALOS GPS ¢ A1 e 4 T E W7 entine

Wy ENVISAT -
PO 2008-05-12 7.9 ;g ALOS GPS KB 7 SERG 2017-08-08 6.3 i Sentinel

PEgE MM 2008-08-25 6.7 IEWF ENVISAT ALOS TG 3K bk 2017-11-17 6.3 b Sentinel GPS

RS i o
: 2008-10-05 6.6 . ENVISAT ALOS|| W EHE&EEE 2018-02-07 6.4 ¥hinp Sentinel GPS
JYEDA ek
PO I 2008-10-06 6.3 IE ENVISAT g st 2018-12-23 5.6 IEW Sentinel
HWE AL A 2008-11-10 6.3 ¥inh ENVISAT YN N 2019-07-09 5.7 EW Sentinel GPS
ZElkZ  2009-07-09 5.7 GEW ENVISAT PiEERTE A 2020-01-19 6.0 g Sentinel
ke 2009-08-28 6.3 ipp ENVISAT P E H 2020-03-20 5.6 IEW Sentinel
A< H
o . o am Qi
- 2010-03-04 6.3 i GPS HERE 2020-06-25 6.3 IE Sentinel
= 7

1992 4 J& A 4 52 J2 frc 78 InSAR LI £ 1 75 54 52 (Elliott et al,2010) , AR 4K X 45 2008
A N — POR R G R (Elliott et al ,2010) o 31X 2 YK AF MR A& A AR 3T SN () S AR -4 i 4
R IE W), 1993 47,2020 4 2 Y H AR L J 2004 ~ 2008 47 i) 3 U fi EL 2R 91 38 72 95 S
F38h 2 5% (Elliott et al,2010) o [ 50 ALt %2 A= oy G B 2L 4, 40 2003 ~ 2004 45 XL ]
HiFZ (Ji et al,2016) 2007 4F ff 45 55 # 7% (il 47 1% 45, 2015 ) (2008 4F 24 U 3t 5% K 1 H b 72
(Elliott et al,2010) , B 2 A7 Kt 19 52 JEMIL Al ik, (HL InSAR UL JC BE & /R 1 3 2 19 4
e

1996 4F5fi i FE P4 DL F 11 11 7 S 58 )5 (Qiu et al,2019) , B KA 4 UOE T AL
o X LR GR AL T AN - T o B, FL b 3 e M R A A A 5 JEUIE L (Peltzer et al, 1999) , it
A FUAT 1950 4F i 45 3t 7 15 2 AT LG, AS AR JU A nT m v L Sk A 8 SR (7 K A
2008) 3% 2 AR A R AR (2 InSAR $5 B 43 2 TRER R, BUR SMA TR

2010 4F R AR 5 YOE I S AF P AT 5T e o S 70 B9 — U (Li et al ,2011) WA 2 T AL iy
T AT 4 8 5 9 P AT LA B AL 1) 0 B RO 52 0 5 o 1) 6 A% PR, AT AT 12
AR, RF AT R 3 AN X (BN Zha et al,2011) , >4 W i /R 2 4>l 4 A
DX, RS A 2045 _E 22 5 U 6 [0 9% e U 0 U 2R S A S A, {H InSAR — 4 A 4
MBI A A T3 A AN (O Je — 4 GPS RAER ) | A 5y 52 i Aol e SR A U L
T TR LT A N R A 2 N 2 —

JE R s AL R [ 1995 45 e M f 1 i R, S Ja R A 223K 10 23K 6 L B
%, X BET Y A0 R MR XA T S SE Y InSAR ASIE 1R o 1 Ml DA 450 S e
W, JEANFI T InSAR UL, A 188 22 0 102 432 8, ) 0 ot o M AR I, € Bt ERS-1/2 5842 K Al
T, %A LB JERS REIE LT (Ji et al,2017a) 2R UE BLIE A 1996 4F 1 VL Hb 7% (Ji et al,
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2017) ;10 2013 4F 7 L 3 52 . 2014 4 & ) 3b 52 If ENVISAT #1 ALOS 24 2 &4, M 15 19 /2
RADARSAT-2 7] H (Xl =445 ,2014 ; Niu et al,2020) ,

PO 352 ENVISAT R ALBT 55 AR - J5L 78 73 DX, 47 72 ALOS BB BE AL 32 8 > iR IX.
(Shen et al,2009) , B AT #F 7> EG52 W0 89 2 T4 ™ 5, (H A 0K ) RE S B 3 37 78 T 1) 52 TR
&L SRR N KGR 300km 1) KRR K2 RO AT ARAE o SEBUIR AL Y BEAE S SR AE M X,
2005 4 5 Aok R HLER ENVISAT SR 1™ 5 2 A0 T, 7 00 HOBE IR 38 M 3% vk e 5 1 = 4k 7
R ok YRR R A AL (Wang et al ,2007) , 38R A B —SE 555k 4b BT 125, vl Jay BRI &2 190 A5 &L
(Yan et al,2013) , ER/KMEH05E Sentinel [E{5 5 GE ™ A= 58 B 1Y T3 45 B T30 S 8092 br B4
i 7 EHSRTE M E 25T ALOS-2 T3 B A5 (Wang et al ,2015) , X 2L & f], 4145 2008
AR T H b RE (Shan et al ,2011) , 35d T BE I B 0K )1 A A g 8547 02 C i Be SAR T A 9 8
J&

HE LI B — R 5 s M2 1) InSAR [E145 5T 5 WY fb e )1V b DX, 451 2 4 4 0 7
2003 ~2009 4[] i 22 % 2 My 6 ZeAv M I 25 _F 43 2003 ~ 2004 4F 1 2008 ~2009 474
M-S HERE , ENVISAT 25 15 Wi 69 T #5 I8 ( Elliott et al, 2011 ; Liu et al,2015) , f K /R
ARACGANVE R K 1L BLad 1996 ~ 2003 4 ] [&] A-{ Jifi #1 2008 ~ 2017 4E4UHL-AR T 2 DRERE,
HAJGHE WM B 4F (£ 2), 1 InSAR 7E 2015 4E35 35 5 2003 4R 28 2 3 M 7.2 Krfokil
2016 ~2017 4E[a] BE 5 g ] F1E P BE 3 00 M, 6 2531 5t 5% B 1 A8 1Y 1% ( Barbot et al 2008 ;
Sangha et al,2017;Gong et al,2019; Wang et al,2019) . {H 4513 2 692, InSAR W0 % = 4 7
AE R L35 B M 5RO SN [ A2 B S BEURR, T RE S 230 R B A AR T A5 B, HE A M DLOUE I 3
M 6.1 LI iR I

T InSAR AR TY S 38 7 , K L DG e 1| 3 DX A o b o i B A R 2 ) B, JE AR 3R
Ry FL— KT 2 100 b 10 ~20km ROBEAE il LK, X Sul 2448 p X BRTR E 15km DL | O
s 3, e RAE SR E Im ZeAq , 0 ) BEAE 3 ~SMPa, HAT D i1, AT 52 | & fa) 7
FIILFEV = 5 M 2 45 2 1 24 ( Teshebaeva et al,2014; Niu et al,2020;Sun et al,2018) , i
TEHLRR SR MR S 1 2R W JE N 2 X B, B 2 420 B R R A (Ji et al,2017b; Li
et al,2018)

rh [ 5 7 A OO - A T B B AR BB IR A G BRI AL, b R AR B, T ) A R R b 7R 2
1999 A4 M\ 7.6 3 5% , KL T3 A1 42 5 43 300 4> GPS I uify , Hvpr % 223 40 J ( Yang et al,
2000) ,EEREZ m EH B0, DA B A . ERS-2 BRE” i 7 52 A2 F InSAR &, {H
KL B Hls A 56 8¢ (Pathier et al ,2003) , I YRR IEA AU 2 T GPS 4521, IS O UMl R B A
LU E & ) GPS Wil oy 3, R il 2 kA Sentinel EHURAE NS % (£ 2) , EHEME K H
by 52 ™ TP R R R L GPS UL AT R A0 R A A AT AL 2R A R A B L
InSAR UL B2 A/E 8, 33 Wl B 52 GPS WL S5 e e 36 ik o

3 MEEHMSHE

IR FE A~ TH 20 [l 7 Rl 00 3 B, A A0 s M) M 00 1 Jo 5 O R i o, DR R M SR A 1
AR AT B LI A0 3Rt R O 4R R, A 1 30 AR A 60 22K L/ R LA TR AR A A8 B I A 5%
i S A PR o [ SO DL 2 ok M R K M ) 8 R SR — 4R R A S e ST
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Y& A BLAG b I 5 24 S 1 52 9 H2 30 300 (AR AN 2 30 AN ) |, 18 R B LA XS, i K B
T A K i 1 i A i M 5 3k 4 52 49 AT A A — A R 8 A OB BB AR A H ok, SRR T8
PLTT 15 AR A Y b 5= 27 H s (140 gCMT) A Fb , 3 T K b 0 4 52 ] B2 0 Ju 4 — & , (EL491] 431
PRIL, oAb vk EEERMAE N =7 -

(D) AL ELA MR H ok H AT R 2 B SR 4 2R AR & W 5 3 W, 72 5 AR K
TR 85 e Tt 5 0 B INE AL B B, o8 RS BE AR T T oK K, 8 158 25 5 b 3R oA 3 = 4
FELE R A2 AT O o R I 5 30T BE RS UL M RR AR T, el LA B /N M R R P RS B T AE
2~3km P, K 30T 3 19 b 52 DR b £ 9 SR PR b B bl e R R T A b AR A AR MER . &K
i) 24 AR R VR R AT VR N B AR H S Y ARG A%, U R RO VR AL B 1
PO BRI 22 W20 4T HIE 50 /> InSAR #b 7% 5 {37 Fl gCMT AL 45 R, BoR gCMT 752 5 0 &
P-4 2% 21km ( Weston et al,2011) , EHB H 5% H5% I 7 & AH X #E ) ( Robert et al, 1998) , 5
InSAR 25 5EAH L /K P 25 0k 20 2 11k, R R G025 0 Sk Bl 25 52 90 AS W 3, b 2% 72 U5 43
AT AW K, 52 R b I S 048 DT 1 R = 4 3 R R | 4 i DX Sl IN AR E RS B, S I I
B

(2) SR AL 2 G S RO 5E o BUACHE R & TP (6 75 72 U5 R T — i, 1T T D)2 5 1)
95— X Be TR 1) 0 e — 2 T B RO A o EAUT Y B A RN o X DL ORIE . 1 40
T8 S4B 1 7 J0 A5 78 A0 I 22 S S 3, G AN R R Mt T o A B ] R 47 Y — Bk (Shen et al,
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Earthquake Geodesy in China—Endeavor and Scientific Contribution
in A Half Century
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Abstract  Started in 1966 after the Xingtai earthquake, the ground displacements induced by
strong earthquakes has been documented by using trigonometrical survey and spirit leveling. The
most intensive campaign was implemented for the 1976 catastrophic Tangshan earthquake. Due to
the limitation with the conventional methods, only a few of earthquakes have been analyzed
geodetically for a kinematic description of their sources in the following twenty years. Since the
early 1990s, space geodesy has revolutionized the observation of seismic processes worldwide, and
numerous M>6.0 earthquakes in China and adjacent area have been mapped geodetically over
subsurface sources for constrain the rupture models. The most successful cases that have sparked a
spur of interesting in great ruptures and continental deformation include earthquakes(M¢>8.0) of
2001 Kokoxili,2008 Wenchuan and 2015 Gorkha, each of which above has been documented in
details about near-field coseismic displacements and well-resolved fault geometries and motions
that shed much insights into seismotectonics and physical earthquake. The three-decade-long
endeavor of earthquake geodesy in China has yielded the well constrained source models of about
60 major earthquakes in mainland China and Taiwan, from which the study on continental
seismicity and seismic risk assessment would be benefit. The gained experience, established
monitoring infrastructure and unfulfilled task provide historic references,development platforms as
well as orientations to guide continuing geodetic missions.

Keywords: Chinese continent; Earthquake deformation; Space geodesy



