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AR E VAR BERERAIER - B8 R RN R G E R ARG - (5T 2208 Ml [ 5 [
Feol 2 JEERAENEER - LORARER S ERHEE o FEERBTFE (noise analysis ) B1734fT
ERA BN EN—FE A - FELEGPS BRI - (&N R R 2
5 R BRI [ 42 RE (time independent ) AYHE#EEH (white noise » B AR EMEMER ) -
R B MR B E A S ST R R 5 5 #E R EBUAERIR AT M 2 28 - (EE R
8 A [EAERE (time dependent) Z B4R (color noise ) HYFFAE AR S {E Ak s 328 12 2
FERVERAE - TLHEMR B AR Ay @ RIS Y GPS ISR/ » (R 3R T AE
FEBFIYE AR/ N T ERYEEL - ERE R OERATR B RS S E -
REE HETFTA GNSSEEEUHILE 53 7 LADSLAI3. SGimaRA ENR U &kt - Elel
W t& 2% I B BB AF R R ERHETT (0 > I #& - UNAVCORH # HYTEQC ( Translation,
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HY TR B R B R B AU R AR 2 ~ WUERRE - HR)E - EEEE R MtiRE
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(=) BB both
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BAEMEERR T - FRES R EIERRNRE HALLA S W E 26 B IR EH
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(TUNM) Z{iRE&R - #50 (HRGN) - Edl (JPEI) ZRAEATESAYELLR - AT DUAAYE
SRIFE YIS LA E IR - (Eim Al 230 —(EsR 1SRV B S - HoPI RS B Ry
1.4 ZERES o BEMERT—FAh - HEGERGEE - ARSI ERFEAIRRE
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I LUE BRI 2 H A3 A AE KRB Z |1 > W] ARG A B/ N » w5 it 2=
AIJRHT—TE - 554P201655RMIE A BN - BT El it la g 26 kA4 - (HETHRSE
TR S L FEE I AR BB ARG A 12f - Hra et sdii 1 T AARHER | AYAT
JEARRE
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EPACEY b o= O (-3 - A A A RS S NI 1) WA o e | o
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PRI R B BN - FTLLE A E D R B R T E R R A TR AY)
BN - fERGITH & TIRZAERVEL - KPR EERYE JAXA (Japan
Aerospace Exploration Agency , JAXA) F-HfiiZ2 i FE B s HRRERVEEAT - I B HS2E
T ERFLEEZE (Interferometric synthetic aperture radar » InSAR) HYJEE - HA{HH
BRI EE R A RALOSHE Z ARG - sZ LS TR A H B ALOS T B IR 2 HHRAHY &2
B » SORBENZE RS - HEEERSRNAT Rt ESs—THE S
O BERIERA AR - SANEERSH AN AR ESR - 7 LEESTEHE 8 T3
fif - AAC/\FHEF - IREFEL !

START PROCESS

@ N - Satellite Orbit data
1.Control files:
St il %l;aseline result
process.defaults [ [\ ] c y
sestbl. LI “:2> 5 Covariance matrix, as
station.info = a input for GLOBK
session.info ‘makex g .
2.Coordinate files & EE““'".':"" p‘;:lt" m@
3.Global files Sixdry " RO S
] - Globk
RINEX files

Post-process

Main-process

14 ~ GAMIT\GLOBKTE #} 2 B i #2 [& » B & HiiE B (pre-process) ~ F Hfin E
(main-process ) B &R (post-process) = K047 B EEL 9 B A H I B FHAYE

A~ AR AR
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Challenge for detection of earthquake

precursor in Taiwan revealed by GNSS analysis  [ERFSSEIS mggo“gjetmg 2024

XBHBHFRARE  Min-Chien Tsai*, Chien-Fu Wu, Nai-Chi Hsiao, Li-Wen Hsu, Hsiao-Ling Chao

Central Weather Administration

Abstract Precursor Observation by Routme Analy5|s 2024/04/03 Hualien Earthquake(M=7.2)

(Tau.zn is locatad at the olate soundary of Phiippine Sea Plate anc Eurasian Plate with active tectonic, -apid crustal h

formation a~d freque~t earznguakes. Thers were many times di ea akes in Taiwan area.
related research on ezrthquake precursors is particulary rportant. The =igh precision Global Satel ite Navigatior S;fdpm
IGNES) suivey Behnicue provices an efticient 100l 10 study active LEClonics anc PEOIYIam ¢§ ever B2ithiuake JIeCUisoNs.,
A dense conlinucus GNSE sile ary composed of more Lar BOC sliors in Taiwar was eslab ished by the Censal
Weaer Administraticn and Other Instibles. The precision of GNSS dula hus boen Tarther improved o 2.3 0, L7 m,
andA.Zmeirthe ELR, U onents i Theze high: ision GNSS data will be applice to cbserve carthquake
precursors nothis stu t, ﬂa us2 Routine-rmethods like th=- wvelacity filed varaticn analysis, strein field analysis. and
sT7aln vanation “ele an nd, We nse the Baselne - absenvation methne ta directly monienng fault actnty %
prodabllity of 1arpe ea-thquakes. We selest GNSE sites with high preclan ard comp éte data, Intereeanect them to form &
networs wisn B0 baselines in Taiwan area. We observed the rale slov covn anomalies which means the linear regression
weluily fur cech buseling will slow dowr befure v e thquake huppened Bascully, Wiese are oreewsor phenenens il
have ealy been ebserved over then cute time spun mere Sae 4 years, Henee, the trus we have o fuce 2 a chzllenge when
major earthquakas oncurred very frequenty, it i almast inooss ble to have inter-seismic pericd e cbserve the precursor

k.gns . Esperaly thess are mare than 80 earthquake omausred in easten Taiwan asea.

| seam field
Batic coneepl is & regular nr.cum-r nhsesation methid m.'h a
steble time interval. We caleulazed the velocity fic!

ic Fal W dipping is the Central Range En-echelon back-thrust fault system
SF

/24/1% Xiulin-Shoufeng Eq

E-dipping thrust or W.dipping back-thrust faulting?
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Strain Field Variation
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Coseismic deformation from GNSS
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GNSS station, Background Seismicity, Velocity Field
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Cross-cut fault ?

Coulomb stress transfer from 2018 Hualien and 2022
Chihshang Doublet Earthquake
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Effects Analysis of Shallow Subsurface Layer Using Borehole Seismic Arrays in Taiwan ) FH¥z A

Borehole Seismic Arrays in Taiwan

62 borehole seismic arrays m Taiwan uatil &
the end of 2022
Effects Analysis of Shallow Subsurface Layer « Force Bl Accomeens (54)
+ Broadband Seismometer (BB)
5 + Depth : 30m ~ 492m

& perameter in ground motion
K=Kyt kg X R(s) () () predbcion equitions (GAPES)

i () ctictor of Lol sie conditions i

“ 3
Regression analysis The Advantage of Downhole Stations g
. e o — ™ o e s =]
/ el
4 5 -

Data Processing €. -tn

. W

Introduction of M, q Data
+ Earthquakes from Central Weather Administration

The local magnitude, My, populaty used b local seismic network veas formutated by []} (CWA) catalog
" Richiter (1935, 1958) as + Totals : 19079 events

phitede i millimeter * Stations: 62 borebole seismic arrays

My =logA(8) ~log A (&) () |

+ In Taiwan, the empirical formulas used in the current official operation for calculation o
of local magnitude proposed by Shin (1993) by using short-period seismograms -

I = [ale + Ak
A [k b o

M, = logA + logr + 000716r 4 039 T i e poh e ot o |
My = log A+ O3logr + 0002617 4 107 4 Jshma 4wk @) |, Urpesemistd b= S
My = log A + 03logr + 000326r 4+ 101 - 151 @ 1 b -

7 8 9

Distribution of amplification factor

" Osa w2003

9

Using Site Correction to revised M,

Case study

01H0209 IR0 1RANAD KTLI A, Ik
My =83 M, =471 F =197

o

My, =log A, = logAs  (6)

My = log Ay = log Ay (7)

Mygnew = log(Ay « F) = log Ay

= log Ay = l0g Ay + logF

A
=logA, = log Ay + € ® lwwu JLMN"\/‘W,'J W
1 N 44/ ‘4
13 14 15
caiions SHO® R
Geormch L Ll K3 2000
T~
« We used 19079 earthquakes o investigate the it sapiification ctors etween [N v ORI amsTl  OweiTe
downhole and surfice stations s et | MO
o e
+ Results show the amplification factors which provide ste correction of the
surface-to-downhole ranging from 1.10 to 6.06, have 3 strong relationship with
V430 and the revised My cormelate well with M
+ The muin goal for this study is o involve the barehole recordings for the
estimation of M, scale and to provide the more comprehensive earthquake calog
to advance the seismological studies based on the catalog |
o 8
16 18

29



