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Abstract On February 6, 2016, an My6. 4 earthquake struck the Meinong district of Kaohsiung
city in Taiwan, China. Many studies have been conducted on this event, most of which are based

on seismic Data, while no consensus has been reached on its fault structure and focal parameters

E&THEH BEFRBERAPEES (41664001,41204003,41574005), JLVE4E 7% i F 4 A A4 Bf By 3+ R B (20162BCB23050) , HZK E KB &3t
(2016 YFB0501405) , LA HF/T A BT H (GJJ150595), VLA FE L E LA LR EF KT &L R EIW B (DLLJ201705) f1
AR QFETE ST H (YC2016-S281)BR A ¥E 5.

E—EEEN THAE.EL AHERE AR, EERIF RN AL B RN RN B IR AL E. E-mail: wleyang@163. com.



78 ERAESE 2016 F G EK Myb. 4 HHBBES YA InSAR 1 GPS ;¥ 2579

yet. Surface displacement obtained by InSAR technology is widely used in earthquake studies because of
its high resolution and accuracy with large and continuous coverage. This study used InSAR and GPS
data to investigate the focal mechanism and slip distribution of the 2016 Meinong earthquake.

Using the dual-track differential interferometric SAR (D-InSAR) technology, we extracted
the coseismic deformation field of this earthquake from synthetic aperture radar (SAR) data
(both the ascending and descending) acquired by satellite ALOS2 and the ascending data by
satellite Sentinal-1A. The results show that the maximum deformation occurred in the west of the
epicenter with an uplift around 11. 2 cm.

The uniform dislocation model and multiple peak particle swarm optimization (MPSO)
algorithm were employed to determine the fault geometry of this earthquake based on the InSAR
and GPS data. The results show that the rupture is a reverse fault with sinistral strike-slip with
the average slip angle of 51.5°, The deformation center is at 22. 920°N, 120. 420°E with a depth
of 12 km. The rupture plane is about 15 km long with a strike of 307° and a dip angle of 16. 5°.
The optimal dip angle (15.7°), weighting ratio (18 :1) between GPS and InSAR and the smoothing
factor (0. 06) obtained by the grid iteration method based on a non-uniform dislocation model,
and the non negative least squares method are used to determine the detailed slip distribution.
The results show that the maximum value of dip slip and strike slip are 51.7 and 55.3 cm,
respectively. The moment magnitude of the non-uniform rupture model is My6. 38, slightly
smaller than that of GCMT (My6. 4).

The comparison between our research and previous work and the analysis of the regional
faults indicate that a single fault geometry is more reasonable which can fit both the GPS and
InSAR data well. We also find that the ruptured fault is a blind structure located between the
Zouchen and Chishan faults with an SE-NW strike, dipping toward to SE. We infer this fault
should be also related with the 2010 My#6. 3 Jiashian earthquake,

Keywords Meinong Taiwan earthquake; Inversion for seismic source parameters; InSAR; Co-

seismic deformation field; PSO
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Fig.1 Map showing study area and relevant data
Black and white rectangles outline the coverage of ascending and descending images of ALOS2, respectively. Black dotted rectangle shows
the coverage of ascending image of Sentinal-1A. Red star is the epicenter. Red dots are historical earthquakes. Gray rectangles are cities.
Yellow triangles are GPS stations of continuous observation. F1: Hsinhua fault; F2: Houjiali fault; F3: Xiaogangshan fault; F4. Chishan fault;
F5: Zouchen fault; F6; Chaochou fault; F7.: Liuchia fault.
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Fig. 2 Differential interferograms and GPS deformation measurements of the Meinong earthquake

Colored background maps in (a), (b) and (c) are the differential interferograms of ascending ALOS2, descending ALLOS2 and ascending
Sentinal-1A, respectively. Red star indicates the epicenter. White arrows in (a) and (b) are horizontal and vertical displacements from

GPS, respectively. Red dots in (a) and (b) are GPS stations.
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Table 2 Fault geometry parameters of the 2016 Meinong earthquake
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Fig.3 Optimal dip (a) and weighting ratio (b) from GPS and InSAR and

the smoothing factor (¢) marked by green squares and circles
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Fig. 4 Fault slip distribution model of the Meinong earthquake
(a) Fault slip distribution in a two-dimensional sketch. (b) Strike slip component; (c¢) Dip slip component;

(d) Fault slip distribution in a three-dimensional sketch.
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Fig.5 Comparison of GPS observation and modeling values (a) and its residuals (b)

22°45'N

The black dotted rectangle is projection of inferred fault on the surface. The red star indicates the epicenter. White and red arrows in
(a) indicate the GPS horizontal measurements and modeling, respectively. Red dots are the GPS stations. Black arrows in (b) indicate

horizontal residuals. Colored circles in (b) indicate vertical residuals.
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Fig. 6 Comparison between InSAR observation and modeling phases and its residuals
(a), (d) and (g) are the LOS displacements from ALOS's ascending and descending and Sentianl-1A’s ascending data. (b), (e) and
(h) are modeling values of these data. (c), (f) and (i) are deformation residuals corresponding to (b), (e) and (h), respectively.

Red arrows indicate the places with major residuals. Black dashed box in (a) is the projection of the inferred fault on the surface.

RS BRBU B LW SRR E EH bk GPS B M
InSAR $£k 7 (LOS D ZS R W 5 F1 & 6b.e 0 h.
W& 6 fim, =08 InSAR Bl 45 REK BT W
BRRERTEZRUME, RERPRELSR, BE
ALOS?2 5 Sentinal-1A FHEBEFEILEE . ALOS2 &
AREART A XBNELELERZE. B 6c.f A i
B % 4 % E 1 3 {E 43 5 K 0.85 ¢m,0.75 cm Al
0.67 cm. GPS B BRI A B8, R M ML
PR KFRZAEXTE 552 1. 00 cm 1 0. 65 cm,
U I E M F K 0. 29 cm 1 0. 19 cm. i1 T

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

GPSEHEUMBER, FHRRELKAFR K. K
KEREN4 14 cm, , REEITENE R 1. 24 cm.

AT A W B o AR (AN 4a TR ) R
b2 B9 ¥ 1 77 1 2 0 ) 40 385 9 ) 1 A 3 T AR
A SR E I8 B sh N X R A 2a F1 b B GPS
WP B BB AR & MR A H A
JLZ# T 1 IE 7Y 07 1B S T R+ e
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[ B 78 3 AR AL b B2 4F M 3E R T Sentinel-1A I
ALOS2 AT ¥ &2 (A 6b F1 h). ALOS2 &%
BROEARET TH R EHEEESEWNE
/b ALOS2 ARERWREFBEEPERGZR AL L
FEAEBEEI RS, Z X BB ERA K — & HEH
VLR SR T GPS W2 R WL E LI & ALOS2 B84
REPZXBHEEHAHE. B FRXKBEE, %
SARSGBER . BNEN ZXBHEREZHTRRE
BiREFHW. ALOS2 BHERPREMELHA T
SRR E A (E 6f ha kgD,
ALOS2 FF#1#1 Sentinel-1A F+8 1 5 2= B [ R 7] LA
R FX = . 7€ Sentinel-1A P T W B, X =
BN ERMET™E. B RSB R ERBE
RERFTELE Z — (20160206 Hi 2 b & 76 2 4%
4, http: / fault. moeacgs. gov. tw/TaiwanFaults_
2009/ PageContent. aspx? type = C&id = 2508.149).
B AT LAHERT, X=X R ERRBIENR
FRIE A8 R BB B A B S B Y R B 2. | 5a 1 b o GPS
WAEEELD G R, KBRS T E 4
VG EEIIP AR B AR E R ILI I EH B
JWEN &35, 8 %E R 4. 14 cm, th4bE B Y & W HE
7 3.98 cm. {HEE I B ALOS2 FHELE BRI %
B EXREEHTHERT, REAAFHEEE. £
F GPS LI sCR WL B H ) RS AR,
RIVEHEAERERBEGRATBEELU KR GPS
FHWMRZTE.

2 S W 2 A AU E [ fA R A R b R I R S
ROHE R R MERY BB, hetp: / www. cea-
igp. ac. cn/tpxw/273625, shtmD A Z R K, HFEHR
FFRE-PEALE [ I AR T R B R, A
/. Lee £ (2016) % P I F GPS BHE Xt £ 1R 3
BT THRERE, BEANERTHERSINN
LR AU R W28 302 B AR m L RO
EXEARBEXE ™4 T/NEEBZ. B Lee ¥
(2016) By T SR A 0 S W R AR Rl MIw 6. 57, X 45
SRR A% 3C K HC A B M B 45 2R AH H AR K. Lee %
(2016) R ES R WG T B EE . HE
H\AE s GPS LGSR, XS Lee %(2016)
WEEER TS T m T, RAEBEEEN
G 1 E, XSS ERBRERER
T g U BRI PSR 18] GPS JE A8 WL (8. A ST 1 5h
AT R A BB A% X 2% YR 75 M i 7 5 1 GPS T AR
AR, X EREEREIAN GPS Wl LB 5E X1
. ASTHERUFI I 3 20 77 45 R AU 7 s

T GPS ¥#% , 3 H X InSAR (4 # #l & 0 th HK Ath
FH & SCERHE B (Huang et al. , 2016). F]H 4 30
RIBIHI InSAR LOS [ B 48 45 R B AR 2 80D,
ALOS2 F+ .M 8170 Sentinel-1A FHHI5R 2 4 X
B4y 52 0. 85 cm,0. 75 cm # 0. 67 cm, Huang %
(2016) 9 28 W7 J2 155 28U BB 98 X 4 WY B R GPS Fl b &
B (HEXF InSAR BHEABBEFHHEH
3% X2 M AR 0L ¢ DU B InSAR BB RIEAR T
BB HB T2 5 cm LA B3 K RFR 2. Huang
FQOIOMEWZEARY, B it Se R A GPS M &
BRI E K2 B LT 2 800 )5 B InSAR
BdE 7 2= 1A R /N 2 0 o BEAT SO, T AR 3
24 InSAR S0 F1 GPS B 4% [l i 2 47 BX & S 38 4
FE WG5S 2% ST LA A7 B 00 B 7 B AR B R A8 R AT 1Y
WG SR IR T i R O Bl 2 0 3 R Y A R
FHAHE. InSAR BB LUK AKERYE L, B
GPS Tl & BB B 41 1) e Bk i s SR 51 R M R B 2
1500, H 2 F InSAR ¥4 b (6] 70 B R B, T 68
FIABETREERMREMIEE, WRELER=ER
FRE I, X AR 7o f A1 T Sk BT S X R
ZBKHIEH.
EXBIHWBIDIAREREBEREARR N
My 6. 38, [R) SL A LA F1 SCHER (0 45 SR KT L B SR /s, 22
XA ERARXRAFEARN_REENR
FRAMET B, MR B A B b 7R I A0 K b ) 8 40 S B 5 B
¥} (Huang et al. , 2016; Lee et al. , 2016) , Xy FEHAR
KHLR FE AN BN R, RAT— MK
HASTTEYI R b R R0, BT LA 2 38 3 B T M 72 B ik
LR AR AT BRI TN T ERNE
RBEERGEDBHIRTHITELERAR
(Feng et al. , 2015a; {B¥H% %, 2014). HH MW RF T
A EE—~ EMAFSYEAE, BHEXN T —-E S
RIS AR R L A B AL, th & F 8 B A
R R R4k, N T8 B R AR /DN
RIRMBRA TG T EWZE HWRE AL
2 LR S /N X L TR 2 ] B — 3RO R IX 8, B
ARRERIFRRAZXEE HBEHMROWR. £
WERTHAOBFRRHCEWERRZZEBES, K
KRWBEYEREIEmSI IR ER, SRKELE
REZWRE A PEACE m W HEBTR R AR N E W
MR R IR HR R R BTEE M AL, HEHE 2
Sk E ¥ R 2 HLE b YR AR R ARG, S b R
kR FE B BT AE (20160206 Hb 5B 1 5R i 25 4t

&, http: // fault. moeacgs. gov. tw/TaiwanFaults_
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2009/PageContent. aspx? type = C&id = 250&.149),
WAESEMBUHERHBRERE. & L, RIHEN
EREEE S E LR LR S/ AR
WREZEFE—HFREBHROBPRERERE
WE  IXEWENEHFRTERBENRE. 6
BEREELXEICRY KA EE KA T FHBE
J2 (Huang et al. , 2013). {1 1946 EHY My6.6 Frik
WERETFAAREONNFATLRER KEYA
30 km. T B /D K 1L T 2 b B 22 1
FRX. frEF X Eg gy hinAEKE N
R BN EZBEZE. A2EEN 2010 14
) My 6. 3 FF Il Hb 2R T 6 2 abb T 22 R 8 0 3 BT AR
(B35 Z BB UEHE (Lee et al. , 2013). Rl BARIRE
BE 29 km, B9 AT 22. 86°N, 120. 56°E(GCMT). H &
FILH S A KM ZEH L (Huang et al. , 2013), #f 2
kT ER, ERBAGREAERILERE T
. AR Bl B 2R TR AT AR A L B/ 1Y B[] ] R A S ] [R]
W% » A A BB TR 35 3K W0 1 A Y T 45 M AR A DR K
B ARRATHEN A E PR MR 3 A W] — R E T2 3L
B R B, B B — 5.

5 R

A 3CFF D-InSAR A BX G ALOS2 #I Sentinel-
IATE SAR (#8, 5KIT 2016 42 A 6 HEW =R
WHEBERERELZE, BRBKK LOS MEBEAN
11. 2 cm. 254 GPS 1 InSAR ¥4, #l f§ MPSO &
BETHOMBEMRETHREILMSE.4RE
BH K b AR R PR IR IR HEE W B R AR &
TGN EHEBRBEHBZ RN DN, RESGRE
BB FEEPAEMET 9~14 km &, B KHHE
MEBEDFIN 517 cm F 55. 3 cm, B FHEFE
T#410.5 km WP L. RELBRAMHBEER
4,116 X10®¥N e m, X MW HE HK LY~ Myb6. 38, 5
GCMT M45R (Mw6. ) 4RI, 83 R B A STk A H
S RAEWMBNE BRI E VLW E W FER
EAEHE,FNENARNERMNTAE . ERES
Wi 2 Z 81 4 — 2 R B -7 b 8 1 4 AR LA B B
J2.2010 4FF Al 2R 7] 2016 47 3% ¥k i 7 52 IR AL )
MO EEE B, MK BESH S XEEWR
BERBEMEENRERBHAERRER . AR
G B ABAE.

i BRMFRETZERMAXRBMEREL, &G
KT T TR B BY. A U B9 Sentinel-

1A SAR ¥4 i Bk 2 R Bl 2 3048 wh O 1R 41, ALOS2
T E¥EREH JAXA ¥ P1229002 F1 P1390002 I
HRHE, A 34 W& 2 6 A F E R GMT 2
il , 76 M — I o R
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