In complement to seismological records, the knowledge of the ruptured fault geometry and co-seismic ground displacements are key data to investigate the mechanics of seismic rupture. This information can be retrieved from
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sub-pixel correlation of optical images. We are investigating the use of SPOT satellites images and aerial images. When used together, precise measurements close and further away from the fault zone area can be delivered.
The techniques developed here are attractive due to the operational status of a number of optical imaging programs and the availability of archived data. However, uncertainties on the imaging system itself and on its attitude
dramatically limit the technique. We overcome these limitations by applying an iterative corrective process allowing for precise image registration that takes advantage of the availability of accurate Digital Elevation Models with
global coverage (SRTM). This poster presents an application of this technique by showing accurate and dense horizontal co-seismic displacement field induced by the 1999 Chichi earthquake in Taiwan (Mw 7.6).

The 1999 Chichi earthquake seen from SPOT images

The 1999 Chichi earthquake seen from Aerial images

120°41'E
Pre-earthquake image: 24200 E/W C_)ﬁsets_ I
SPOT 2, acquisition date: 01-29-1999 Offsets meaured frc_)m correlat_.‘:on: 2 - n S 3 : Pre-earthquake image:
Ground resolution: 10m Corrgspond to sub-pixel offsets in the acquisition date : 09/08/98
raw images (less than 10m). resolution : 60cm
Post-earthquake image: Correlation windows: 32x32 pixels
SPOT 1, acquisition date: 11-23-1999 96m between two measurements Post-earthquake image:
Ground resolution: 10m acquisition date : 09/22/99
resolution : 60cm
24°60'0"N- :
24°0'N —: Correlation image:
/ *Aerial Photos - 7/5m X 75m correlation windows
. - 10m step between windows
---»10m displacement resolution
24°10'0"N- i
Filtered N/S {"sPoT
Offsets 23°4010"N- E E/W and N/S horizontal offsets
measured from correlation of
= Aerial images
24°60'0"N- i : : 2
120°20'0"E 120°40'0"E 121°60'0"E o I
- - h 120°4TE N/S Offsets
Location of the Taiwan-Chichi rupture e ;
e - . ': r...-_. r.
] |
23500 Air Photo — Fault profile East/West £y
B . : [ ol — L [:?F'CJ = = 2= GDI"‘F’][Z?DI‘"IEI“I
Filtered N/S and E/W horizontal SPOT ———— s e
offsets filtered using a 5x5 pixels sliding
window (1 pixel is 96m) “r
= 3k ~
120°40'0"E 120°50'0"E 121°60'0"E 121°100°E — [ ]
o ]
= 2k _
Filtered E/W Offsets v | :
oy
| y— B .
Vo \ N ' < 1._ "
llu‘i\.l\\ N - -
;Huu,\\\\ NN ol -
;i““}%\\\ SO T . e ]
b RN _
HHH}.\§\ SNNANNACCSN DXL _ i
NN e L
- . AR - . 500 1000 1500 .7 R
NN \“\\\\§§ \\\\\\\\\\‘“ BN e fed j 24°10'0"N- B .. Distance (Meters) -~ B
IR N N NN A x - - -
iji::‘;\\\\\\\\\\mxuﬂ o LI
vy \*‘\)\\\\\\\\\\\“x'\\\m N \\\ L’
SRR AT NN N NN e AR - L
NN I e N R ML U A .7
N O U S A A S
’Zat:tlj\'\\\\\\\\‘*‘““\“‘ """"" P H.«:*,a-f- SPDTfuultprD:‘iTﬂ\—Eﬂst/WEsi’c/Dmpcment - L PSS 2 TR TR T T S S A
“&5}.&‘_\\\3\\\\*\\-&{5\ ,,,,,,,, . T ——e S e :::::4#4441*::::*::‘i:hﬁr?‘%tﬁ?#ﬁa-ﬁx“\\
NN N N o | | N M R P SN AR
‘!x,\,‘;"‘::\':.\ \\\\\'\‘MRHHH\\'\&&R\ A L : : .,-..-.,_.,_r.,,,___.“___,..L_'_,;q__r‘_‘.,,:i.._q1.'r**+thhmt'11..
‘*l”\\&\x\\\\\\\q\\“&&h&&\\\\* oA o ‘\ [ [ -.-r-r«.-.-..-..,_-,‘-_..-..w.-p;...p..-..._.,,‘.,,_;..-,__,__-,H:::::::::"x
e . .y B A N PRy 24°60'0"N- iy : P T T T 1 .
::::f:z&:?“%féé;::::::::t:* ITITTITI I S~ L | | B SRR SR T SIS S At A
...... m:&x \HRM“M‘H‘\HH\\M,,.,._(,‘,*_HH&,_‘___,‘___,”_,.___,/ \\ 1 1 -i-'l-".--Luv-----wwrwﬂ-ui-'f-i-i!'r'l-'l-l':r-‘ll-iﬂ-'-F—*_‘_‘-‘_h"-‘-h"-h“‘-
....... . i \\\E\‘M\\\\\#\\&xmal,( e e e e [ : : e . e I T I R T
s T N N N T T T — L | : T m T 3 4 4 T4 xox o a LA L B H_T-'L'_{
St s N N N N U 0 ! ! i e L S N SR S B
1 : \\\QR\K\\Q\\:\\\\\\N\ it o g : : '-.-u-.-.l--..-..,.:'._:‘:'._.‘.ﬂ--b--:—hreunnrq»u‘:r;{‘&x
"i‘\\-‘f}li,;*\\ \\\R\‘N \\ \\1\\ 3 T S o — - | | - 1.-.-.._-.-..,-.‘1-:'.3.1,*--\;*-'--."*'-:"\-"'\-:::'-pyil-"-
e N N 5 7 . . :;;:;H“;*;;;;;;v::-_-:;;%ﬂ\
1,‘ﬁf.,.x-\..\\'\‘\‘\xax\\\\\_x\g N e e & | ! - q“‘*h*.‘:.:ﬂri:i_._‘_‘??’rﬁ_rh"br*___}__ﬁ.__________._:__ﬁ i
,,,,,,,, T N T T U S S S N S O = | | i ,,,,*h::*:***_h_h_hq_,bj_,_b_,,_n-_?h:x':hmr&_—__‘“-::i‘%
,,,,,,,,,, &H\\\\\\\“\x\\.&\i\l\.‘\TT?'\'\-Ha_hx‘x-L'\h o | | -.-.-...-.._:.:._-.a.....;,--'\-r'\-rw-l--l--l-bff--.-q.-ﬂ"—"_h\-:\_‘::-\"'t\""ﬂr:\-\_‘_hh
N H.h\\\:ihxx\\xxx-ﬂhxxrrt\\a“_mm*\x 23°50'0"N- | : T """""“*’-*"***""""""*““"""_'::E:f_“\\
T L R AL SR N Y LU T B . o e e ", B | | + y Yy & m A A W a4 mE m 3 m oy T M F W X s W oy A ™I
T N 1\11“»_‘;:::;\1‘\\?1\\\\\1:\\J‘P:‘*«t:‘:\: hhhhh - G I I = '5.:.:..‘.-!kﬁiit:}tiwii*f?k“r51¢+*'—hh%
T N N N T - I : - ""1*“"':‘:""""*b*““"‘*rrirkibﬂ_t_ﬁ::i"ﬁ':‘x
N T N N . *-.*#13-*-****'*'*****“*“‘***"-"‘L_‘:-.__E____-_,_H
N N T U U O S S S N : : | Ehxhah:::::::i:::::i::::“’ﬁm&‘%\
R‘hm\\ix:\iaszii\x:::«Ir{«:\iiawwhxx £ ! : S . : ! iti‘:’::*,_,.».‘-..*..,.,u.,...;,,,_..t.:_——__“—-‘*-_:-“':_—-‘*'::'-k_h}t““i'x
o h T e I 5 . 10, 15 1 1:-.1.-1!-.'...'...;,.1.-1-"fH*11i1rh‘f*ifn—f—t'—E__‘-%"H"'
iﬂ“\\&‘w‘?] “\\"‘““—“—"‘ﬁf " B A Distance in Km A ....-.-w----,....._-h....--,:---l'ﬂl'ﬂlJ--.il-----l---J'h"'h---|'i._..--|-—'l-'‘—'''':‘'‘—h.--\-\-.'-‘:‘\-\-:‘'‘.-I\_—\:‘|L-‘'‘\:L_.--‘'‘\:L_‘'‘—h.--\-\-"‘—h.--\""ﬂ-Ih""h
PaV N NN e e o _‘_:f,_' _ﬁ,, -.r.-i-......#q‘*;ibbmq*qur##J##%‘_ﬂ"ﬁm
e A e e e "_..__ “.,t-.;.-.;.-.,.“...__..._..;....;_______pp;q;bttﬂ.h&h‘“&%ﬁh'ﬁﬂ

|
120°40'0"E

Vector field displacement obtained from the SPOT measurements
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Vector field displacement obtained from the Aerial measurements



