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Abstract

For the purposes of hazard mitigation, it is very important to map the fault trace
in order to delineate the fault susceptible zone. The current study focuses on the drilling
result, long-term slip rates and near surface mapping of the active fault traces
accurately below the surface. To achieve the needed accuracy for locations of faults,
we propose to use the near-surface geophysical methods for high-resolution subsurface
explorations. The purposes of this project includes: (1) To investigate the long term
slip rate and the possible recurrence interval (time period). (2) To identify the active
fault traces and mapping them on to a map with at least 1/5000 scale. The faults which
are investigated for its activities include the Sanyi, Rueisuei, Yuli, Chishan,
Chiuchiungkeng, Chimei, Meishan, Muchiliao, Shihtan, Liuchia, Chukou and
Hengchun fault zones.

In the first year, the drilling records and fault outcrops indicated that the
Kweichulin formation in the hanging wall of the Sanyi fault exhibits lower resistivity
(< 100 Ohm-m) than the thick gravel layers in the foot wall. Similarly the Paliwan
formation in the hanging wall of Rueisuei fault shows a lower resistivity(< 80 Ohm-m)
than the gravels in the hanging wall. On the other hand, we discovered several
discontinuities of the resistivity struggle in theYuli fault area but not the distinct
different resistivities between the hanging and foot walls. The finding from the shallow
seismic survey suggests that the Yuli fault may have cut through the thick gravels
overlain on the Slates. In addition, we attempt to use 3 Ohm-m as a guideline for
distinguishing the conductive Kutingkeng formation and the formations in the hanging
wall of the Chishann fault. We found that there seem to be a boundary that separating
the conductive formation in the east and resistive rocks in the west. Further drilling
studies are needed to verify our findings here.

In the second year, we are interested in the extension of each fault zone. We found
that the Chiuchiungkeng fault zone at Gukeng area should be moved into mountain
area rather than at the foot and shifted to the east in the south of Chuchi downtown. At
Chimei Fault, the survey area was between Dewu and Chuenrih. In the Dewu area, we
made one Shallow seismic exploration and three Restivity profiles. The model showed
that the Chimei Fault was crossed the Dewu area but the fault zone should be fixed 220
meters to the east. The results of Meishan fault showed that the fault cross between
Nanhua and Chungcheng University should be moved 15 meters to the north from the



old results.

In the third year, we combined Resistivity method and Ground penetrating radar
on Shihtan Fault investigation. The resistivity model indicated that there is a clear
boundary between Tunkeng formation and Kuantaoshan sandstone. In Muchiliao fault,
we are interested in the fault trace extension in the north and south area. WWe made one
Shallow seismic exploration and seven Resistivity profiles. Our results showed that
there are different resistivity image and shallow seismic exploration results in the fault
upper and lower plate and no obvious change out of the Muchiliao Fault trace. In the
south, we focused on the Liuchia Fault trace along national highway no. 3, which
distributed many high-voltage towers, therefore, we need to adjust our survey line to
avoid the impact of electricity tower. We made eleven Resistivity profiles
perpendicular to Liuchia Fault. The model showed that there are different resistivity
Image results in the Liuchia fault upper and lower plate and no electrical stratigraphic
difference in the survey line near Tainan National University of the Arts.

In the last year, comparing with the fault trace from CGS, four resistivity images
and MT survey results show the difference between the footwall and hanging wall in
the Hengchun Fault; another four resistivity images indicate that the Chukou Fault
should be located deeper than 50 meters.

For the long-term slip rate, we try to discover four targets of Sanyi fault, Linding
fault, Tachienshan fault and Shintan fault in four years. However, most of them are
eroded by river or slumping. It is also difficult to find an appropriate location for trench
excavation. Therefore, we can only concluded a rate of 2.5+2.2 mm/yr of the Sanyi
fault and 5.0+3.9 mm/yr for Linding fault, which is a reasonable value for the long-
term slip rate. Further work may be needed for verifying the outcrops and slip rates.

In order to further understand the geometric structure and mechanism of the
Chihshang fault, we have successively carried out two Resistivity survey, four drilling
wells, the inclinometer setting, and three more wells are also finished this year. These
results present that the fault plane of Chihshang fault is 50-60 meters deeper than before,
the shallow part is dominated by a creeping fault. The further inclinometer work of
well #8 is still needed for verifying the mechanism of the Chihshang fault.

Keywords: Active fault, Resistivity, Ground penetrating radar, Shallow seismic
exploration
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Biiz FoSERITHS TR TR AR BIRN 0 RO R Rk TG 8 A
PRI HIRA R R RITRF A At hF EA T LR AN EE 7
FEME g o A F 43 10 MHz~1500 MHz =13 Bt o -2 3 5% 5
BREATTAPE T EOFR o JI* M- TSR ERT AL T BRI
AP AT R R E & (Dipole Source)w ¢F i@ # 5 T RFERAE %
Fooow E R s Haz R4 > o 3G 3|5 F e/ T ¥ #ie(Dielectric Constant)
e enBE oo ATA 2 R BB (T AT RARIMELALA) S B R~ EARARE
F ke K L*#wm;r"“w ERTRE S R E RS2 P o
B TS A RE T A I (4oR 2.3-1) 0 A w4

1. % 5= fsiEL(Transmitter)

2. #& % st (Receiver)

3. #4115 (% # % Synchronizer ~  #f P ¥ Stroboscopic converter)

4. 7 ”“‘(Computer)i
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DaV|s ¥ ANnan(1989)F*  dp 1 v - Az Kbpfrg e g H R K
& 10mS/m 127 . rﬂ”*?,x@/zi CRAN A €I R 7

vE &)

.

MR R R F R T AT

1,UOO'

2
2\ e, k. @)

ANDY > 2CLE TP 2 kg o FUAT S
1
FA)INE) v &y My B R E R AT B (8.85x1012 Fim) 1 & Bl F

Anx107H/M) > € G A2 AR BEF > 0 SAFZTEF KA EAT2 A

c= =3x10°m/s (3)

é‘jfffﬁﬂﬁ:’ GRPE 3 :—;« .
k,=2 (bl4rz F ¢ k=1 @ &-k? k,=80) 4)
£

‘“(1)'*’ XY FERAZ R ~‘Lf@f%é' EATL AT Al AT TR
FERRFFPEAT RERELENTLT pF&§°—ﬂ£ﬁ€’ﬁ_3“Fﬁlﬁ?\fr"i
z*ﬂf#4A FH A B 2 fmﬁﬁﬁ%‘?

Bifid R TR eAELL R FP A ER T ww&mm ﬁrqo ¥ eh
FPRBALE- AR DBEPFRE 2P T A0 Spk w2 2w A 3 37542
s KA A F B E SRR o - RIE - 2 e TR AT
A G A &S N(B 3.3-2) (1)F &2 (Reflection) 5 (2)+ ¢ 2= (Common
Mid Point, CMP) - (3)i% &t (Transillumumination) -

- P A T RN VRGBS L EHERIFR LY O NT AN %
DG ETE Y 2 BF X AUIE 5 (Annan, 1996):
< —1200\/F MHz (5)

P F A X Az ¢ FPE K (Center frequency) s D G 23R RIZ R R 0 @ K, G
k2 T Tl o
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(a) !
(a) R 4ti%(Reflection) :

(b) (c)

(b) £ 5 *+ 25;%(Common Mid Point, CMP) (c)&E 4tk
(Transillumumination)

Bl 2.4-2 % 3+ 7 Z R 3 g2 X mPEF) S S

FB)E T o AAFRIZFEREARS T 2 AR F RAAR BT g B
Wk o MERL 2 th o 3 SUIR ST R «Jif‘l*? L4 ﬁ’*#‘ﬂi’gﬂ“‘ﬁ»%*fﬂﬁﬁ
—t)ﬁi:y"”ﬂ HEF R A FERIEFE T RETRZE T TR

¥ (Annan, 1996):

30 MHz

PR LBt FEIRER -
Lo Y R FE 0 £ 231 5 - SEIRS R g X SO o

f >

#F Rl R %4 % (Annan, 1996)
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¥ plE B (m) ¥ B 5 (MHz)
0.5 1000
1.0 500
2.0 200
7.0 100
10.0 50
30.0 25
50.0 10
d P AR e FEZFRTERES TEZFREE B 7 HE

2% PERIER B 10~20 &% 2 > Fp AT E* 100MHz * e 7 - 4
FERI(F3IFBIFER G 57 o v )k T Mﬁz’ﬁ% R QI T 3 e &
38~75MHz) % 5eit 7 3+ TFR> 12k F 10~20 2 % R TIFRE R TR T
PR R (TR 5 o
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b T EEFR B 2 (Magneto-Telluric Method, & # MT i2) » 4= 5 50 & &
(ak Ei B W s A p f7or & e Louis Cagniard #ctdt ) o t+_60 f= 70
ER AR TREPIFEZEIE-HDFRE P TR ﬁ'—*ﬁﬁ*—"/é&"f’r\’ <
T EIEIE IR E R LB d 3 MT F e B R F S S
O/ TR KPR I Sl EFES AR S g ’éﬂ‘#w P F AT B E K A R EARR
F g F oo gFH L L e MR G R T RE R RAFR T
FL I - R LD B & k(7 s etal, 1985) 0 oo

\"-\

bR AR LE T Y- R g (MaE &, 1998) 8 ¥ e %f#m(":‘é
%,2007)» 22 A R B gF ML (7 b (k- ,2008) 0 X7 o AT ARIT RN 4 2
FTRM AP FPL blhe SR R R TENESE S FF G < g

(incoherence) £ = 34 (coherence) fe3t > — 4L enfaz > %1 * 2 42 43 =k (remote
reference) ¥4 g % fe 20 i (7 ) K,f N RL e S | “,f 24 3220 o Egbert (1997):%
RE LA B PFER S xR %4 * Robust multivariate errors-in variate (RMEV);2 »
FOLRERE B R IR e o A S IR FRPATHR T BR A D
AETREPE REATEERIRERT DR TERA ,]‘s Koo 3 H R R
pAe TR AN 2 T R RBERIE S SR A S T SR

EEWLEL WAL B RS R A ;ap%%i%ﬁi‘l » X5 K AT ILE
E‘J °

S TR EANRIE 0 B RE S T BB K 2 A (SKin Depth) 1 #

AR enTRBAE L3 2 B enT EFAE - ATUT RBMEFE TE T FIRER
THERP R EF TS -85 B FIFA(M) 0 ©=2nf= angular
frequency - u = physical constant » ¢ =conductivity > p = Apparent resistivity

2
= |— =503./pT
0 oio 503,/p

MR ede s o Bk p ¥ B Bene Fusk 8 (Impedance tensor) ¢

~.

E E
ny: H_x;Zyx: H_y
y x

d FEFUsk 0 iE- 4 R e B T AR T ore ¢ (Apparent resistivity) ¢
1Eﬁ 1 (E, 2
Pry = W H_ - wp |H,

;¢ o paARTEZ(ohm e+ m) -
¥ ¢bd dpiz(Phase)(i T FERFp L)y PRENT B F 2 KR
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7~ real(+%
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2.7 = = s T L VR g 1 45t L fk 2 (640-870 cal yr BP) -

¥ pA 36 2 gL EE P ERE LD AL AR A
(520-670 cal yr BP) o 41 * 4 f 4t | 2275 4p B &4k & 323 o
feid X & L 41433 mmlyr £2 6.624.2mm/yr ; w A (5] bk g
B 475 2006)# £ ehgeat B2 & & B aud 5 (4.1~5.9 mmiyr) e

o
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(3) & ¢ %%t 20160118-04

TWD97 & & : (303617, 2615768)

boBE AT B R 51(26 BUAf) ©

BERE D REL ML HE 0 £ 5 N25E, 45E &
NISE,55E « Rz + 52 L d » a5 2458 > &
PR h PR R 2 PRI R BT R ARG (54
LT E)e AFEER2ZFREEGTO DR B BT
Bk EERE SRR 0 L RF AR T R
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(4)% 5 %% © 20160417-06

TWD97 /& £ : (303684, 2609083)

BEL GBI AR R o

BFmE  DERF e NF G RF 035 BRI B
SER 104 2 g r kA ks o P R O
BL7 2w dnp b Al o2 G- ERABEE B P
PR STHE RE o
PR R A48 104 2 c Ah e R N R R 2 B EAE [
#(S09 - S10) » % % 9600-10230cal yrBP » &% & # # %
#s (302 )ik F 5 4.440.5 mmlyr -

(o
L e

Jo g e e

-~

109 m" G5

104 m

10.9m (RHHED)
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(5)2 57 4% © 20160417-07
TWD97 & & : (303660, 2608991)
TR S DA

TR K 2 P REFHE BITAR o2 4 RE 2¥aup
AR 2 P BRG 1-2 K e wt AL g o
Koo 3RIT A% B K EF Gk

BAmE NP LAENEE 1B ERAEASL2)

% & 5 9540-9880 cal yr BP » £ 20160417-06 # #f 514 ¥t
FyehdE AR T o BEoT NP B fR K R ) chE
- e

17.0m
34 or 4™ Bl FREIAERE? e 162 m
. 2™ H LR ; 15.8m
N8 284 or 3t0ll) Lo N AERE? \
- — . m” M, £
120 A29mUBHRRR . gud ) Lo i

-

mbE At
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(6) % 57 55 © 20160417-08

TWDO7 i & : (303644, 2608972)

BOEL DT AL 2] G o
B4 it 1 27 20160417-07 2|6 ek B A be o Bk 30
I EEINGE R L AR A ST A 8 S e
AR cBERE BRAIR > BB S TR
KBERL 1262 s - B2ale 12022 % o

BAEE PRS- BT 2B EA ERG

3570-3690 cal yr BP

172 m

45 B SRS
157m
14.4m3rdlf R
u.sml"l%gfk % B EERE

12.6 m 2 LRSS

b A

-

SRR
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(7) &% 5 %55 © 20160417-13
TWD97 Ji % * (303609, 2608706)
oL ORI R G o - e
p;‘f%ﬁ PRH B RN R LR ST O
Bk o EEIMAFRK BINHFEADREE 8 R OB e T "
MEEIREELTRMEE  BWFRDOPAARE 2 &F
Bozo b o BA R Bt BUne G PRI G A
TUAE R AR 0 e F Rl FE A G en 2 A i
Bod- ~%28%e kY ARt de IR

.,g' \

S AT

P& AEH
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(8) % ¢ #%r : 20160417-15

TWD97 j: & : (303614, 2608637)

oL %A 2 G o

By LU0 O ST PR TR
RO B RBENABFLA L S EN29 2 gk T PR
RE(PARRE) 2 A AR RS D o b b

¥
[

R WAL R o L £

AR YR TICHAE PN R LB LR A (S16)
FERHEE BREE O REEY 1B R
(S15) - S16 sz i % % % 9910-10710 cal yr BP » ff % ¢
AR BT R TR o

128 m
2" B EAoiia s
= A

LG
S15

~L

>

s

Ly W T -—r . s

a3 m (i) S

161



443 £ P Lok F

- 2

BN GTEEr e et T RAME o o T LA 2K 5 36
N8R AR KA R (MY L% > 2008 ; Chenetal., 2007) - jiz 4
B ¥ #1144 47 (Hu and Chen, 1986) 47 7w %7k = A % 2 L 22 /% AL L 9% chdi o A
iR A BN E R I 5 % 1991-2002 £ A ML >
3 hg iAo B8 %:fr/é] (B RF)UF ERD LFA - B F LR R S
(Kuochen et al., 2004) = = 3 gLip| FAL 7" Bg 77 /% AL L% (B 7R 87 & ¢ 48 )4p $0 ¢
Lk Ep A (B h 16-23°)# 5 0 AR HM% # 55 30 mm/yr(lxai iE o
1974 ; Chenetal., 1991 ; Yuetal., 1990) - &2 ** %k 4 = (> = 4 3007) - &
FEA D R F S A RS W SRR o S P*EL/? | g2 7R A A > F|ETAE R

TES TR
CEEr ot 3 %,@j;ﬂﬁlﬂi,@]‘?%’ﬁ A5 14 .ul‘g(‘*?fa B)a A0 WA IR
RN SR CE R S
@i““#"Fmﬁz}s%«?LE IR 2 R RE <
D% R R B AP R R G 12
N o AT %gﬁmu B (,4;% 27 )mﬁ;.g—Lw T_#E #E 5 640-870cal yrBP >
BUE NPT g b (2006)er;¢ LANE B4R o fp B e *’L%‘fﬁi 35
4.1+3.3mm/yr » £ ] T bk g5 S F 40(2006) 37 T_E R oor i B g K Ap i o 5 4.4~5.9
mm/yr(5.9+4.3 ~ 4.443.1 ~ 5.243.3 ~ 5.2+3.3mm/yr) ; & & + w3 ﬁB/%‘/‘*P@ (7 & T
S5)en5 BARL L & NS g BgE i S 5 5.0+£3.9 mmiyr e

¥ ARG R s Boend #r@@ PERE- AR BEBEACGHRI6OS )
# % 5 520-670calyrBP » & X i ¥ 5 6.6x4.2mmlyr > 24 L B E B Rk Ap -

;¢«F%Eﬁ(1998)fv?;4 AoF e R B R LTS 2% R - ﬁ’ﬂ;g@}‘g’—,‘ Sy it
hg ke § 0 & %% 6940-7250cal yrBP o F#AT H i 2 ERB XL PR
F42 o8 BE yfﬁz‘ﬁvk;{ % 2.5+0.3 mm/yr(35=2) -

B G N EFe A3 LB A RENG AP ELNE (AR
104 2> =) E XA 9600 10230 cal yr BP(9600-9890 £# 9910-10230 cal yr BP) » &

Ly

35_.17

R mgi@ed)iE X s 44405 mmiyr(§ 4.4-1) o 2t iE (9 10000 £ 14k e
2k ) e il 2 J*mrr F s g g 15@,1;(3700&‘/1*1%1& ; 5.0+3.9
Mm/yr); 8BRS 2| g B T2l G TRETR A gt R A D AT K
e FE AR RIBAG

FE_F it fqpaé’iﬁfﬁ%ﬁ’%@ GG s RS R e T E TR T
POAFE Oy iR G e Bhends i A%f?ﬁ BETE > Ende i F o> K 5.043.9
mm/yr(f &5 mcrEad 5 0 & e s dn i ) o
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135

125
12.1

10.4

.4 09+10 : 9600-9890
09:9910-10230

20160417-15 20160417-13 20160417-08 20160417-07 20160417-06 20160417-04 20160417-03 20160417-02  20160417-01

- e - T
- Alluvial Fan Beach Sand

Bl 441 SB35 kA THAFNE MELE CHARRTEOE P S
bt:ms;}g,w,fa}%] U E G P R R %/é]p'aitg}é]

9600-9890

Sand Dune

Beach Gravel Dulanshan Formation

Samples with ages (cal yr BP)

C I AARITAR A KT BT A A
1%£¢ﬂiﬂ#wﬁ%04f)’ﬂwﬁ%*
S % % (309658, 2648296) - + F Hid
O R TETA T i&ﬁ)
kEH a i F R L 145 28 FF200 27 EH ek LAt 334-
802?#%@&4376£>£’459506£>Q’583653£>€’72736£>€’7580
DR)EFER o TARBEE IR BOERE 0 R BT I GRS R
ﬁMAQ’@4¢ao@%%;%%%@ﬁw’ ﬂﬁ%xﬁ o RBUFR
> %G r—gg‘ﬂj\;@ﬁr—gg,,n'za;scyfgﬁfxo.,ﬂﬂ e RBIFR LD Hu Hdp
(TRERR)RER 2 SRS BRP R Ty ¢ 55 R P £ B
PEARTRE o B EF BB R 5 145 2% M“*\J\/*’T RN BT B
¥ 10000-6000 # % » % 3% ipE 2 3 B kg o d BUHPRHERER
B R THREIRARFRBEG FAPC ) REHERENRAI AN S
10 2> = o
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Tt od b Sl R e BRe G F (£ 441 & 44-2) -3.0~-40
mm/yr(-3.5+0.5 mm/yr ; &)~ -2.1~-3.2 mm/yr(-2.7£0.6 mm/yr ; ¥ &
61.1 = =)~ -1.7~-3.3 mm/yr(-2.5+0.8 ro #;F786 %) e = B2

£ % -2.910.6

R

NS

FiRRE AL e TLEERNE THRBENNEE e PG F
i#

3
w
e
=
Ny

3
'3
L

]
I b bl

W E o

Bl 44-2 17k 51> *#%334-37.6 = = »459-50.6 =~ = » 58.3-65.3 =
R 72-736 7% 5 75-80 % kR K o

50
100
150
200

441 k=2 Lo g & FTHLo
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It
B

R | EA | &R CI3/CI2 | & | A4 | A4E =

(m) | #H# £ &

x£E | 341 BB 6550+50 | -21.1 AMS | 94 Beta-209649

x#E 611 BB 8740+50 | -25.8 AMS | 94 Beta-209650

x£#E | 786 BB 9570+50 | -27.5 AMS | 94 Beta-209651

A4 RELA ML REFHAGELBRBRT ) 30T by RS
BGME I0MFHGE e BRHES o+ 55 2T RBER L é
mA$W¢mféﬁiT’%%éw&ﬁ;ﬁ@@%agmgﬁai
o BRREERR P BEFFEF ] ELEEF P EL AR

% o
RER MCa® [MCHr &R TR |THRBIFR|HEREHE S
2 7= (m)

(m) (yrBP) |(cal yr BP) |(m) (m) (mm/yr)
145 (341 6550+50 |7330-7570 |-2~0 5 -3.0~-3.4

145 (611 8740+£50 [9560-9900 |-31~-26 |5 -2.1~-2.7

145 |78.6 9570+50 |10720-11120 |-50~-39 |5 -1.7~-2.8

145 (341 6550+50 |7330-7570 |-2~0 10 -3.6~-4.0

145 611 8740+£50 [9560-9900 |-31~-26 |10 -2.6~-3.2

145 |78.6 9570450 |10720-11120 |-50~-39 |10 -2.2~-3.3

4.4.4

§ O TRECR bR ALLR) S R R ehE & R SR
e BB E B Y 5.0£3.9 mmlyr ; EPLT?%%%/% THHEE H B RRRER
5-2910.6 mmfyr o B & TR ETE P BT Gajpid (402 )R B E
7.9+4.5 mmlyr -
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5.1 % 84§ 7

4 P%"Téi

Pi&ﬁW*%P%4ﬁ%*@L*@%%iﬁ@ 195 GPS £-4 1 £ §
AR % 0 BB A RIFE NG 3 a4 afp = (Yu and Kuo, 2001) © 1=
Kol kd A He T AL TE2 2R VRS e BETE RE A t‘ T
Kot i P gﬁ?‘m/ﬁ‘b%ﬂ’ FETR o B WA L 5'??%1?‘-17 s A5 0E
#Uipl(Angelier etal.,2000 ; Lee, 2003) » ;g5\ i 5 3| 7 34 ¢ %7 £ P cnif 87k F #5
R o BFTHFREHE LZEBR AL FET AN bicEp(E Y 22 )
PR G P BT R 0 @0 A F R RIT RRITIP A S LS

?“*/%’It

—

< 5 R
PP ETE Y Bae AT R SRR AR R ER LRI
L Bl o gt »’r%"/f@»f* BEPHFRBRYBE G PRI ABH LY TERE
Rle FIop e A - 2HF 20 F X mfﬂﬁffflil_ o R o MR E IR EETR
&ﬁ?f?iﬁiiiiﬂ"v ’ij Ay e PV LI RERELZERR s €42 b o g
Moo Flta w g3 = & & (4= Angelier et al., 2000;3 # @ ) A B R R
A D 2LH SR I TSI RO EL o

R b TR ELR

Es Mﬂ .1?&;5 s L BRBRI R T B ERPRFE T R
BERZERA S i%'&irﬁ-?* it R R ZfRRE THEL 2Tk
R ;amﬁv/\ﬁ FEEHFSRBATRE Y NPT TESREF SR RE

w2 BB > BldoE F 4 Y (Fraser-Smith etal., 1990) ~ & & # (Kotsarenko 2007 ;
Ram 1rez-Rojas et al., 2008) -~ # "# 3+ % (Varotsos et al., 1984) ~ » ®(;¥ £ - 2010)
122 p & (Uyedaetal.,2000) > % % 3 % cnT BELRI® § > L BT R # THT
Bl REFERNE TBEBALE J
FRANE Bl e BHFAET - AP RFRE R TR ROEPF

bt L EFR R ATE R T LT (T TLELR RSB P AR
AP ﬁi& 5w Foen B AR MOME 22 3L R (ultra-low frequency magnetic field,
ULF) - £ 3] 5 B 3= BE &0 (8 B RF B 404 & opF [ B 75 (Fraser-Smith et al.,
1990) - a\?iﬁl“ﬂﬁﬂﬁ%ﬁﬂﬂ Forad 42 #Ranb1 123 ¢ghm- 2Py

DR K LI LA R T A RD A R E R BT ER R
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KA 0 LI TR Y e

Bob 1984 & & 0 B AR e B éﬁi%%fvé(Seismic Electric Signals, SES)
e-E_F B # 0§ & Varotsos(Varotsoset al., 1984) - H E (VAN group)za s 7 & 3
#g (1 A % (Hz))"’ HELPIES 0 T AT LTS Ir:ﬁp ek f;@p JEER AR 10
DB RPN RARPBLEF] o 2 1990 E BART TP AR F o BRI HF
TR 2 S E TR B 3 s i 34 (VHF)E Mg (VLF)
EARIBEFF R @i%#ﬁﬁvbt’#v E B ® ¥ 5y enid B (Hayakawa, 19963, b 5 Yoshida
and Nishi, 2002)> { 7 — & 6]+ B * b L&+ RiFH 0K Pl(Uyedaetal., 2002)-
Po R BRI 2 B RiadApl arT g > & BRI R W Byl e ﬁﬂfﬁ“
RS S o F Al X & z"hjz‘l?}Fé“J!i v € 7 R R B
*};E*Ei@%ﬁféﬁ”ﬂ‘ ° Pﬁ?]’“ﬁiw F%F&Fg%mk’ﬁ?@*%%@?ﬁ‘}l
(Widarto, 2009) > &5 & s 3 BURF X R EACBE BB T RNL T IEF o

BRI EAR AR P IRFER S 2 - - HR R T
ToTd HIT- . T RE %i\'l—,ﬂi:’i“ P UBFfEE T R R A oo
E AT o TN eh
% #«Tj:;}’;z:mﬂ:\.;’—"‘rﬁi_a7\1<:r%
t:twgc .,.:«’i*‘v ’«;:ii%ﬁvé%éfb T AFEAES BT 0 BE T
YRS R R R IT T2 **T*F*m”iéz

5 A

=
[l
™
o
o
]
st
N -~ /\Q\
@3
il
R
(S
&
SN
=
W \f

‘—wﬁ%i 'ﬁ@wm£
BE I T A * ’f?:ﬁé_’ d SR *sci{:
e B AT EHed-E FEEL 2K 0 fB
202 FLXEFOSBTNBESBRAIE A3 0 30K 2 FERKETF T
TrEE 8RR RRT L5 TR 12 30 K iFaR

$- ity TR REAEP R PE T BAWHEAI(E 432 % 4514
53 # 1-3 8 12) ) LW ROH LILRI5 o #F REX T TP R
HECSE o LB LR R BLPIPE 0 K Y B v X nd e 25 B E SR
% TR AT R BB RTHEFT LR R AER R
A LK REE WL AD IS THEF RS R RERL H
EACE - I “%ﬁﬁi%fﬁbﬁﬁﬁﬁﬁ’ik%iﬁfﬁﬁaWéﬁﬁﬁﬂ%522’
ﬁZM6ﬁ5919BW;%%%°f6TWéﬁr s h-HE s L PRS2
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AYFRIS BR BRPE dopt =2 B- %ed T3 FRE o

Map view
A

Section view m
-4 #-5  #-3#4-1 #-2
-
& ‘ | P e
N <t
] = 5 S = I
E [ g [ R 2E2m
(4p] (ep]

B 5.2-1 % - BRI T &peE B -
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Map view

. . " 33,
Section view
i3 #—Gﬁ
= E
=< &
—
SE E - AL
o (9] aid ﬁi%
g E AR
—
—

ﬂ’&i[ﬁéﬂ»J‘EiE'J

4 105 TR R F S = yv % 5 ‘?,I‘E’iiﬁ'l(iﬁ"lé‘@diﬁﬁﬂ%ﬂ 5.3-1A #777) >
* VLR RS L%—é] A O e R I ﬁd}m TR TN R AR
%im%Twéﬁﬁﬁmﬁﬁ%%#@ﬁim%mﬁﬂ’ﬂW%ﬁéﬁﬁwr
IR gEP 2 AL R ARK B AP ORISR F b ¥ 4o B 5.3-1A 1 ArRoT
FI5.3-1A 5 % 4% it 7 LB AR 5 £ 4 {2 “r4p ey B 7 § ERT
RS G RIERPRDE o B 53-1B 55 £E 3G fEE T AR 0 A
Bl G2 o 3 TR nF GFHCR] o B ik TR YLD REsE % KT R R
95 1285 > (kg3 T i > 30 KL grm enT e > 98 K 3G b oo v B
e Gl SR AR T T ILRIE xigm&?‘i?“}’? ol F LA H L 4
HA~F 72262 44w 14 F B \ﬁ7 26 hAE b

gra Bl s Tk ~AS K2 AB K o i E T LR MRIR Y o HER R 16 K 4
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B =3t 4ET e T 305K iR 22 63 28 5 et 40 HB{F 28 Sf R
S o 2 Ak AR TIERALZATRY BRI 2 R TR TR X
GBI TE TP 3

= Bl PR E S 128 F Y RONE T IR AR GETE R o
& E‘i’fsﬁﬂ*&EZ %}f * 32 f@; Tintee 3B B R i d Bipen24 § 147 5| Hdy

16 § £ dchp il £ 0B 10 g E 2P 26 § L ok
S Fiﬁﬁﬁ ifw’ ° 5‘ P r AGl #r3 & 2 EarthlmagerZD it T e e
B3 F R ﬁx'ilya 10 =% & JF & % 9719 2 B i HEA)4e B 5.3-1B #7 o

-30 -20 -10 0 10 20 30 40 50 60 70 80 9|0 1?0

Ohm-m
300

E
=
8
g
m
RMS=4.56% L2=2.27 Electrode Spacing=2m
-30 20 10 0 10 20 30 40 50 60 70 80 90 100
Ohm-m L 1 1 I N I L L L I L N I J

\ \
RMS=15.52% L2=9.85 Electrode Spacing=2m

B 5.3-1 <~ B Fakenfpigon LW -
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=t

2B 5.3-1B 2 AT LRI AL TA AL EH T TP HEDTET @
Fiey B 53-1B#3¢ kT =% 321 37T >P @3 - R¥%JERD >
5 i?é] LR PR 8RR 2 r‘%l‘ﬂéﬁ 2R e MBI EAET F R A A8 F%fr%
- BARLA AL > st G ]10§l*ﬁi714i)§€hﬁv%°60¢ 80 F *FiT ™

34

TE G- FRTEL AR S HE0R LR LR AR LT AR A
VSR ﬁ)i‘iﬁéb—"”%a,l‘-p’%ﬁfym*“"/?ﬁ%-}n“ 46+ 30
FiE 1052 5% 19 p BAeaTR BB TR 7 AER BB R RIATL o @ % b

AT s APTRY 4326 - AB G- T fé‘;: R E T S
w2k R ARSI re* AT RARE R EFA-R 532 R 53-1B T
BoaArv o adp £ TEREPISEET > ¥ 222 6FL T 0115
DR FEF - BRKKEET S Fam R

Depth [m]

1
0 5 10 15 20 25 30 35 40 45 50 55 60 65
Dist. [m]

B532+¢ 43267 - arTEgEREE -

ﬁ’“’*\“%**iﬁ»ﬁ]'} g et 2R 5330 Bl RE I apiiel
2B AREE > A o B]é;ﬁ—’?—dé,ﬁmﬁx-;—ﬁ.—ﬁi r T EDEF o2 EH
gt s REVE B0 sl (R - e ETT L 20 24 )R TR # T T
/éi P RIVP LRI k- B - B K mrsé'w Ly REFT 1S

DEFHEDEHR L AR 2 LSRRG R 2 6 R THF HIEA
g e 2 LR R R Mg

AR A T L0 RRMHRIRD 4 0 FulR #HT SEURRLESE R
AL 5 S UHAIHG 0 65 T FARA RAIE N A e
RAzfg d B RO E  Flet A2t B E 62 TR YT KT
10 F & ez % ;8 g 4L ik (In Place Inclinometer, IP1)%E 3k 32 7 eha 42 > © 3t 105
E A RS B v P AT ¥ ds 0 p ) PR %% [2016-05-05
11:20:00] > p =0 ¥ 12 02 & T g 2 http://220.128.111.34:20030/Chishanng/ & $ 4
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4 5 4o 5.3-4 0 ;ALK ER
Jen® FRRE GG T 15K F 55K 0 15 F Ak 5 A
Eoitifatatn i Aa e

note: 1.elevation difference between # 7 and 6:
about 0.78 m
2.horizontal distance: 2.9 m

note: 1.elevation difference between # 1 and 7:
about 5.5m
2.horizontal distance: 36.3 m

note: 1.elevation difference between #4 and 1:
about 5.7m
2.horizontal distance: 28.4 m
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@sT1 MBattery--------- 12.66----- (Vdc)
@®ST1_Pannel_Temp 31.55 )
®sAA1 5.0-X 3.87 (zm)
®SsAAL 5.5-X---------—- L ¢ LE— (mm)
®sAAL 6.0-X 3.07 (zm)
®sAAL 6.5-X 3.34 (zm)
®sAaA1_7.0-X 2.51 (zm)
@sAAL_7.5-X: 2.41 (zm)
®sAA1 8.0-X 2.60 (zm)
®sAA1 8.5-X 2.58 (zm)
®sAAL 9.0-X 2.47 (zm)
®sAAL 9.5-X 2.82 (zm)
®5sAA1 10.0-X 2.48 (zm)
®5sAA1_10.5-X 2.23 (zm)
@SAAL 11.0-X--—-----—- POy (zm)
SAAIL_11.5-X Z.09 (Em)

-X. 26
@SAAL 12.5-X---——--——- 1.04--———— (zmm)
®sAAl 13.0-X 0.75 (rm)
@SAAL_14.0-X 0.20 (zm)
®sAAL 14.5-X 0.00 (zm)
®sAA1 15.0-X 0.00 (zm)
“@SAAL 5.0-Y 1.02 =)
®sAAL 5.5-7 1.25 {zm)
®sAAL 6.0-7 1.09 (zm)
®sAAL 6.5-1 0.29 (zm)
®sAA1 7.0-7 1.20 (zm)
®sAAL 7.5-7 1.09 (zm)
®sAAL 8.0-1 0.98 (mm)
®5sAAL B8.5-1 1.25 (zm)
®sAA1 9.0-1 0,28 (mm)
0.

®saa1 9.

@sAA1 12.0-1 -0.03 (xm)

RS A2 A kznrnmnanen. R Adaan (AW ..
: @SAAL 13.0-Y -0.11 (mm) §
: @SAAL 13.5-7 -0.32 (mm) :
i @SAAL_14.0-Y -0.12 (xm)
LS Y na . a0 dRsnTnn UL
®5sAAL 15.0-Y 0.00 (xm)
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106 & & 12 7 ginl & %
S8 A e R > B - ELOFAEBIMG S B ST S ) ?

4
9.0~-8.0 #2-13 1 -11 = = ;#(B] 5.3-6)c d & & F — B & chF k(B 5.3-6).9 7 12 2]
BohzERpPROEHT G > 8¢ -135~-13.0 F ~-9.0~-8.0 f i&m v vt
o EAPREEF -110~105 K w d e EP RN o b AR ENEF w2
=R HEE AR I F R (L )E HRE (T )RS 11 o f 2
Tzl » PR BRIS35ATRZTEHUMEZER M - FI P PR HRE
BoAAH2B R AT Y5 KT é:éf«ﬁ 235 = o g K)eg Ap T
R R TR hE T3oE 21 2@ (Leeetal., 2000) 5 (e & 1 RS R Hisdok T
Pred e g RFARLTECE L R

SO)-N) Total

W0O)-E(+)

J
AT (>
~

E | E £
2 f : | z
&0 % &-10 g0
RY / i » «
14 14 / 1 \
s 10 15 w3 % s 10 15w x5 W W= 6 4 2
Displacement[mm]
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