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Taipel basin

M

10 km

Shanjiao Fault

" . AV
il

e DA
: ¢ Vs e
\ fofn t{\h 1l Loy

e 243 KmZ2in area

* Biggest basin in Taiwan

« Most densely populated metropolitan

« Surrounded by active fault

e Triangular in shaoe
s




Reconstructed Taipei Lake
- drew by Lin Chao-Chi, 1960
- after Yu’s record, 1694
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Inundation model

DEM of 40m resolution.
Data after the Bureau of
Agriculture, Taiwan.

In left; the Inundated area is

. e - I shown by black color.
5 meters 7 meters







Geological background
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Drilling data P o
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Quaternary Stratigraphical profile cut across the
Taipel basin
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Basement of the Taipel basin

Shanjiao Fault
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Tectonic evolution of the Taipel basin

2.5 Ma
Thrusting deformation

illl\/la_ i Link 0.40 Ma
uvial tan in Linkou Tectonic extension

0.3 Ma
Conglomerates into 0.2 Ma 30000 yr ago
the Taipei basin Formation of Taipei lake River change




Extensional tectonics
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PSINSAR result

| pair-1 |

[ pair-2|

[ pair-3]

:1 : :‘r ; Y.".
T A E A
<t

Unwrapped phase of
el SR PS pixels of each
images referenced to

the master image.

| pair-6 | [ pair-7 | pair-8 | pair-9 | pair-10]
2 3 & ; 2%
4 ‘_.- - X L 2 - “. S
o A ' P R R VT - WGy » ' ¢ 1y »
2 # 0 # NI & ¥ R |
'i""_‘ ' 'gi:,@;_ & é"’:' u P - &19;.,
pair-11) pair-12] pair-13 master image| pair-14,
.. o 5
é ) WS X £1 4
r)"; Ay e .-; ::’h J ¥ g;l: -;’a. A\ g -";.’
., O g TR < '?‘7&; -'\ & A\.‘,‘;__‘,
165 x4 o Bt 'ﬁ?&{;}:

Image pairs used for PSINSAR analysis in this study.

image coverage area
track 461/frame 3105

All images are acquired by satellite ENVISAT in the
descending orbit track 461, frame 3105. The master

Baseline | (m)

-400 =
-E00 -
800 =

Pair Ak

Pairak
s Pair-16
Pai Walr-18
Pair WPair17 Pair-20
. nir 9 ».
Poke-2 Pair-8 19
Paie Pair 1 () p—
Pabr1y
Pair13 + Pair-15




!
- B
-~
> B
=

-1.2

) o o
~ - g
Slant range displacement rate (mm

N - -
N~NN

P P W
o ND N

1 ® © 0 0 0 & »
o
~

Slant range displacement rate of the processed PSs in the northern Taiwan area. This result has been
adjusted by using the base point of “Taiwan Vertical Datum 2001” installed by Ministry of the Interior Bureau
in Keelung harbor as the control point. Black triangular: Ievellng survey points after Hou (2007). White

UaSlned (1€ 2] ed the P IA‘ (1A /\ Qinpare witry ievelind dala alonad pro > A and B




Profile A

Vertical displacement rate (mm/yr)

Chinshan fault Shanchiao fault
1NW \ , SE
" R 42 PR " '3
; e o )f - " E
£ o J 5 8
:..‘ %4 . R . o= ) 3 s
'3 1F N2k - o & B 1
Eg '.2 - - I E -
E2 -2 v i g -4 3 3
8: 3 a”
a$ TE:- I o s
'a: o3 = Leveling data + 2 s 5%
o 3 —— 2004 09~2005 10 T N 3
g —— 2005 10-2006 08 ;;.-. o[ <
- S oo PSInSAR : 6 &
E g o 2003.11-2007.12 L H
> / 1" -
.5 L) l A} l L) ] L l L) l L) l A} l L l L) l L l L} 7 b
0 2 4 6 8 10 12 14 16 18 20 22
Distance (km)
Profile B Chinshan fault
NW Y SE
s 1 4 Leveling data R -8
6 ] ) —— 2004 09-2005.00 | 6
1 — 2005 09-2006,08 _-
& 1 PSInSAR %7
2 @ 2003.11~2007,12
- g hd AL V. J
" i
© Foy a2 B
5 ® .. o | e
; AR e o
§2 \if % 2
- — .« - — - =
.4 2 IS ‘..l." ,‘"_'f"'," — 4
-6 - 6
-————— ' =
-8 LN T B S A . T | LS I 8
0 2 4 6 8 10 12 14 16 18 20 22 24

Distance (km)

Slant range displacement rate (mm/yr)

(PS result)

Comparison between the leveling
data (Hou, 2007) and PSINSAR
result along the northern coastal
line (a) and the northern bank of
Tanshui River (b). Leveling data
are relative to the western most
point of the profile, PS
displacements are relative to the
control point shown in the former
figure.



-
> >
™
D
o~
-
= o °© 0 i 2
1] = o ®o ©
P s
.......................... - a'.o...."..
o, o ° o o
“.n.m' R o“&%obﬂ% ~ ~
| —~ R
© ‘ .....
K Y OO
L. D
- -~
|
(1]
[T
c
a"..'...'.........h.'..'" .................... u
.................... ...s.....'........".
X — ° [}
(7)) o *® o%wa%&?foooo
-m o zoooo 2 MO l‘Ol
= o o8 o0
Q e o o° Mow?@ ° oo%
- o
] © O9p0®0 o ©
@® 0% 9 o
ogtao o
® (=% ] &O% °
8 > 080" 0o o o 0 g o
Qo o &* @ Cooo OOO &o o
00
Rogp o %% °o o
B © % @0 o — L)
o
o 0 »0 ° o
5 00 % ©
0PSO o ooﬁo ooo.oqw oo
5802 8 ° ' MBEHY o
oooo ’o% 9
8& .% 00 0
o&&&owoo 2o 00 o
%8 o
X T T 1 1 T T ©
T N © § ¥ e @ o
-
'

(4A/ww) ajeus yuaweoe|dsip abues jue|s

Distance (km)

Slant range displacement of PS pixels in the northern tip of Taiwan Island (in
frame XX’). Clear subsidence can be observed in the terrain between the

Chinshan and Kanchiao Faults.




25724 §

EXTERSIN
TATLUN SHAN
. 4‘&, = VOLCANIE
1&‘0 r L RGHTLATERAL
NG [ L T3 PO RENT OF
J : 19600 51 M6,
052" '%"’/ ﬂs‘e.;;‘ \ > :::mmnmt
— "“’;;\:.\*?‘ TERD

25'00" e

LEFT

‘f' :‘E‘::ﬂ(l o WEICL”K“[
~ 06 THRUSTHE
werORE.
<

2436

2424

24712 o — . e '

12048 12100 12112 (Luetal., 1995; Hu et al., 2002) ‘

« 320 KmZin area
« Triangular alluvial plain
« Southern tip of the Okinawa Trough




background

25°30'

25°00'

23°30' g\

123°00'

122°30'

121°30'




Geological setting of the Ilan Plain

‘; ' 'J g’;
v o
Cavr e

e (Chaing, 1976) wem (Lee etal.,1998) (Tsai, 1976)
Yu etal ,1979) == (Shyu et al., 2005 ’ L - o ] ‘
— . : (¢ Ly AherT gz — BB 13T, 1976)




Geophysical data
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Seismicities of M, > 3 in northeastern B e
Taiwan from 1994 to 2000 based on the GPS velocity field
Catalog of CWB. The focal mechanisms
of magnitude 5.0 to 6.0 are shown. (Hou et al., 2009)




Clockwise rotation
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The tectonic model
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Schematic of the strain-partitioning model
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PSINSAR result
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(a) Mean LOS velocity of the processed PS and mound in the llan Plain.
(b) Interpolated LOS velocity of the PSI results.
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a) Map of the Plio-Quaternary
basin thickness in the llan
Plain (after Jhiang, 1976). Red
solid lines show the PSI mean
LOS velocity contours and the
black arrow highlights the area
with the highest subsidence
rate.

b) Seismicity distribution map
from 1994 to 2008 (Central
Weather Bureau Earthquake
Catalogue). Yellow stars
locate earthquakes with M, >
3 and depth lower than 30
km. Red solid lines show the
PSI mean velocity contour.
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Taichung basin

e 370 KmZ2in area
 Elongated in shape
e Between two thrusts




Geotectonic setting
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The Bouguer anomalies

At the flight altitude At sea level
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Pull basin

42 km2in area
Gravity Low

A series of basins
Intra-Mountain basin




The Bouguer anomalies

At the flight altitude At sea level
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Geological background
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Shallow Seismic Reflection result
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Shallow Seismic Reflectiog

piggyback basin

Bouguer anomaly map
of Taiwan [after Yeh and
Yen, 1992].
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GPS measurements after the Chi-Chi earthquake

A detachment under the Puli basin caused the rifting of the basin
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PSINSAR result

 There is small discrepancy between INSAR results and GPS
measurements, however, the total deformation trends are very
similar in the post-seismic period.

« Moreover, this study demonstrates that the capability of time
series INSAR technique is not only good to monitoring the
ground displacement in the subtropical area such as Taiwan,
but also to analysis the long-term temporal and spatial




Pull-apart basin
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Obligue convergence, indentation and rotation tectonics in the
Taiwan Mountain Belt: Insights from experimental modelling
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Geotectonic setting
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The Bouguer anomalies

At the flight altitude At sea level
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Tectonic escape or tectonic extrusion
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GPS measurements from 1995 to 2005
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Schematic of the strain-partitioning model

—baCK abCo,,
Extension

UpperPlate (Eurasian Plate)

Buoyand ¢!
Indentor

km o .
Kuanyin High / % ,S/(.;a?\ f=
= (Buttress) ’/é k
0 20 40/ P W P 4
25° i A
/7 r 0t oé o A
— TH'PF) Q kC'S/F ,“o\N ; V/
< 4 K\ - . .
TaiRsiBasin— = = O A Collision
' w P o S 2
L= = oA K W, i Pinning Poiint
C’_/?_/?/f 5 Collision-Induced
b 2N _Rotation
—/ &l r‘
lp¢d élk RYUK‘Q
24° S R
PeikangKigh_ ‘JI 1S %,
Buttr_éss).l\lgNF Y %
= NS ' \\ 24
- ‘,J’ \ f '?/o/
« " A ’Pj,\i o ,’»«ge
N = WP 5
< y Y, S
f;,f_ ,.’ 7}6/70/)\\
23" ¢ S '/ /iFull Arc-Continent
g : ,cag;l;lision
<& T i

kk\;y

J <
Ko Q Block Rotation

Latéral Extrusion\ 'z e

¢/ o [ " 5 @ 15° Myr!

4 <S '
0o° R R T , ’Q%‘q:; - <& 40 mm/yr

R TRCTI  2 =) /:/ *'Block Translation (@)

L2 v/ / | ‘4:“6

122°

(a1e]q Bag uiddijiyy) a1e|d 13dd

Southern Taiwan (c)



The tectonic kinematic model
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PSINSAR result




