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PHASE 1: Crustal deformation trend analysis
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PHASE 1: Crustal deformation trend analysis
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PHASE 2: Co- and Postseismic afterslip parameter estimation

P

- LGKW uuux--;,_\.‘ horizontal: 10mm N Y 1K P, TS | P
= - .""-,’ ;:rﬁcol: 10mm ? TN N 5 N \
y' Eplcem{e R
of
. 2005
3°N S .‘\‘ e b.'.‘;
"% Egicentres ‘
cnty /O S
3 Smhatra" / : {:9" | 8
§ Andaman ?Gs ) ~ %
o° Earthqu ) Sumatra
= : _[B2Mw) | 2 ¥ -
< e oy Memnwal T §
B 5unda t",; w 1":' o g
5 P Y Plate L§ s *ll . '»‘.;'\.::4'.' Y, 8
- S o
‘ N ;
e & . \ J
o S sunda Sy N
6°S Trench ' * U RAK
. ““ﬂ, > . . .
2004 Sumatra Andaman EQ I2005 Nias-Simeulue EQ
Value in unit mm
9°S ———
aPE %°F %E 102°E 108%E 108% % o
Geographical Longitude %E %°E WE 102 105 108°€
Geographical Longitude
ORGANISED BY Ill MAIN SUPPORTERS l'./ - PLATINUM SPONSORS
@esri feica
GEVRE VE SEHIRCILIK WA ’v Tl'lmble

THE SCNCE OF WieRE Geosystems



g8 XXVI FIG Congress 201

STANBUL J —
6-11 May 2018 ISTANBUL
EMBRACING OUR SMART WORLD WHERE THE CONTINENTS CONNECT:

OO

ENHANCING THE GEOSPATIAL MATURITY OF SOCIETIES

=

PHASE 2: Co- and Postseismic afterslip parameter estimation
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~ Time occurrence of
earthquake (t,;)

Non-Linear STDM

P
— +| alog, 1+, —1,)/7%)
- .l : . @
S 201 5 ! / Cosaishia . Plate rotation . Post-seismic displacement of
7 g :_l : displacement of dlsplacem.ent of point point P attimet, fromt,,
w s ; A . ) Pattimet,
-§ IPQ:M ‘/K point Pattimet,, ( Vp=inter-seismicsite
L CSmic de oy 1 ¢ velocity at point P) /
: m
ot : e
‘11 : ! 1L € 0 - T = T
(teq) (t,) ?E:' | | RMSelog:93mm | R?Log:1.0mm
§ 0 | RMSe Exp305mm | R’ Exp:1.0mm
H ! |
P(t,) = Initial ITRF £ 400 i1 | |
’ S R & | I'a
coordinate of P at S ool © y
h00 R e i i Ig Post.seismic ||
pos E 3 8 L Logarithmic
2 800} north componemtS > Do = =:<Exponential []
b i ! =t -earthquake
g _1,000 11l ! 1 ' ' T
- 2006 2008 2010 2012 2014
year
ORGANISED BY IHI @ MAIN SUPPORTERS \ll' 2 PLATINUM SPONSORS
4
oy I Jeica & Tri
s =, i @emi Leica ©Trimble



Phase 3: Resolving Dynamic Reference Frame
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« The crustal deformation after each earthquake event is considered as the signal
to be estimated.

« By adopting least square prediction technique as expressed by Moritz, (1962);
and Moritz, (1980), the predicted signal S (i.e., co-seismic offset, post-seismic
deformation parameter and site velocity) at the nearest point.
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Phase 3: Resolving Dynamic Reference Frame
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Phase 3: Resolving Dynamic Temporal Trend

Assumption Reference Frame (/ of Crustal STDM Models
Explanation ]
Deformation

After the occurrence of major earthquakes in Linear STDM Sunda plate
Sundaland, crustal deformation in Peninsular Malaysia and CSDM rotation
still induced by similar rotation of Sunda plate only. correction

After the occurrence of major earthquakes in

Sundaland, crustal deformation in Peninsular Malaysia Linear STDM  Fitted piece-wise

Assumption 2 has changed and continually moving as different plate and CS,D M inear stghon
entity apart from Sunda plate rotation. correction velocity
After the occurrence of major earthquakes in SuLin-STDM
Sundaland, crustal deformation of Peninsular Malaysia Non-linear +
still induced by the similar rotation of Sunda plates STDM and PosNoLIn-STDM
at it was before, but undergoing significant afterslip CSDM correction +
deformation (i.e., co-seismic and post-seismic). CSDMs
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pree—— Concluding Remark

L R e "1+ The results indicate after the occurrence of
major earthquakes in Sundaland, crustal
deformation of Peninsular Malaysia is still

oot | induced by the similar rotation of Sunda

plates as it was before, but undergoing
significant afterslip deformation that
depicts non-linear crustal deformation
over the region.

{* Therefore, the utilization of CSDM and non-
linear STDM is appropriate to cope with
dynamics reference frame due to non-linear
crustal deformation.

o
X

NORTHING (mm)

Assumption 2 -

S 100mam”

g q?OO -50 0 50 100 150 200 250 300
EASTING (mm)

~83% of simulated CTS from Assumption 1 fall inside the 2cm limit,
and ~17% fall between 2 and 4 cm. Meanwhile, 22% of simulated
CTS from Assumption 2 fall within 2 cm limit, and the other 78%

were distributed from 2 to 10 cm.
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