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HERE
Tsunami simulation of the 2024 Hualien earthquake

The Hualien earthquake on April 3, 2024, caused significant shaking in Taiwan and prompted
a tsunami warning in Japan. This internship program offers a hands-on opportunity to
investigate the mechanics of this event through practical research. The intern will begin by
constructing a rupture model of the 2024 Hualien earthquake using seismic and geodetic data.
This model will then be applied to simulate the resulting tsunami, with the simulation results
compared to observed tsunami data.

Prerequisite knowledge :

(PRREKEFR
w38) - Basic computer skills, including data analysis and creating graphics
- Foundational knowledge of physics and mathematics (1st and 2nd-year undergraduate level)
- Background in earth sciences (e.g., geophysics, geology) is preferred but not required
- Proficiency in English communication and writing
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PRESEMBRELAANHERECHBRERARENRNERER THKEERS L (Public
Warning Service) - & PWS - AR Z B MBS AR ER - PWS #misHE - BREMAMER
EihE S BAFEMERM - DTE 2022 FERPAREME - BITHERE X FH AR M PWS 2]
S HEHRESHEZRETRA/NARRERRE  2AMELLREZAN SRFEREPREZE
SEBRICHERERA 2R LUV EREMMERR -

FEBUES -
- BEEMEERNEELEN(EE : Seismic Analysis Code * Opspy 3 Matlab & Fortran 188t B2
EIBAER)
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Co-variation between land surface temperature and geothermal
emission with fault activity from high spatiotemporal observations

WEAREMBEERNAAKELZ—  BREEHEEBROEENFTER - M1E ARt TR 2 K EE
KENBARAZFEEZNRE - AULZENNERMREESRSELEARETHR AR ; 25X
RUIEL - EMERERR  HWREESHREBNIRESR - MEBEEEN BRI ERERE
E SAXRLENMFREEE  EMEMBIRE ZBE - BHEEEE - AEEZEREREEEE A
BiFRE/AAENEE - ERFEMEEEESENRREE RN  RERENERRAREN
SEBEH -

Earthquake is one of the severe natural disasters in Taiwan, usually caused by fault activity.
How to forecast earthquakes in advance is a crucial issue for reducing disaster losses. Therefore,
many previous literatures pointed out that Land Surface Temperature (LST) will be abnormal
before earthquakes potentially caused from the fault activities. This topic intends to apply
thermal infrared images to estimate the variation of LST with fault activities, then further link LST
anomalies with earthquake for the application to earthquakes forecast.

FE#1%E & (Qualifications) :
- BHE% Matlab XEBSER (Basic knowledge about Matlab program language)
- BEEEFSOEKENEZREE (High curiosity with learning attitude)
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HFHRE  BROZEBMERGHERMANTE  SRIJEEREEEENNERTJEBRR
AR - AR RENZEMRLETETE -

RS R BT HRERNERBARRRE  IEEBELBTBEESMRNBRANE - K
MARZERAR LEEBHBERNANEE AU a1t E SO R B St REI T - LUhE
BRERMYSER G IEEMIRETEHESH N  BIBEREOTEREE - BBANE -
CRERHERENMERSZH  UAMBMOBREMEIDEF - FRARMRMERET RS ER K
B IASEEERNNBLZEZHEITRHSE - I MRAARTUSMERELEMENAR 2 EHK
ARETE  BEBERSTHONESEAIE -
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ARG RIEEEES THRASERME R thRER

FEEERMNERAEAMIKEAZLCR®E THINES  FHREREERIMEELH/N
MEE  BHRASERMEEEELE  MEEXMRSENRE  BEESRUIREEREN - HRE8
WRSE - SRARLEEEZES THRERIM ( Differential Interferometric Synthetic Aperture Radar,
DINSAR ) EB—IBEEBMERNSZE BROWMEECARHEBNENSTES S  IBRHROMAREE -
HEPREBRFEARRMIRB REENBIE - BRI 20 K ABET IS T4 RIE 515 ( Permanent Scatterer
Interferometry, PSINSAR ) th 2itn REFERAMEZ T H - HAeFE EMRR AR E FrIk A
MRS  RESBENMEREREE  AthE K EEHMREEE D REBRTIE -

REBBRERARANM DINSAR B PSInSAR IiTHERRIBERIERE - WENSE H thith
REWEZRESEARS FTREEEREFEEFTERR  RUMRELNREATE - BERE -
BERBERNUERAELEERNETERENNRELNE TEEEZETZOBRERIERE -
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- BRIES SRR BHEENABERE

SRFAEZEM
(PRABHR 2
EIE)

#55 InSAR £ GNSS EHLE SR ITEES

High-Resolution Strain Field Estimation Through InSAR and GNSS Data Integration

i 30 2R - RIRFEEM A (GNSS, Global Navigation Satellite Systems) & T4 & B ALKE
Z(InSAR, Interferometric synthetic aperture radar) X R EZ S EEENTH - HPEE
GNSS Rt EH =4 R ISR ESE LrEHEEEN - BEEEZE LN EREZALE
B B (EE GNSS RINLRE BB EE AN ~10km) - 5—75MH - InSAR T2 2R & imiE @i ke

JEA(BTETZEHAR)  BRERBERTHNERY  EAENBABETRE—E  EIERE L
BIBRAT BRI - IESh - FRENS GNSS M =4 EE1ZEN - INSAR RAERHEEZERA(line of sight, or
LOS)Z AR E D SER - EILERZ it FRKFES BB - At ERFAE 10 FRFEEIEEN
73 200 18 GNSS Rlih =/ £ EEEE{ER 2014-2024 FE - 363 i@ Sentinel-1 BEF &S LOS
(line-of-sight) ER 2R REIFS - MESEILEIE (S EME - €46 - RS EB AT EN —EihRE
B REZRE  WHNMEMANIEFENEBBEBNEE - It AR HNASERBEFRINIFH
% - Redt A MRS MR T KA ) PR EE N H EIRES H Bt R - DURH B RIEEE
BIS(LREES)REDTEARNER -

FEERMH -

- HEEEREHFEELE I (Matlab, Python %)

- (BEBIE S (stress) EAFES: (strain) S E A1 2 AHEARTE
- B InSAR BRI EIRKRE LLE

SR I3 Bl
(PRABIR %
HiR)

EEERRNERERE A - HE R

SENERE  REEERMESRR FIBEEHERIN  ETBRESEMIYIERR A - 28 -
SEMIOTREM B EEBS IR TERE  BERBELENSFRAES - AMERERDP
RABBUMIKMEEREZEAPRMRERMEF BN EEEZSBHU RN EREE - ETHERR
BB -

METERFEE BB EETESMRAG - WAM Python EASTAEREE B - 185
BNFEE  E—DETHIKYEBEEREON - BUMR  PEARRABEBHURAE  UHRKEES
ZMIKRERAED - HARERNEEM KRR T FEEER -

FEERA -

- RZPE - BEfBE® Python EIUIREEES

- BEER—ERHZHYIERE

- BEREREEMIKYIEHT BB RBHUB REEREELE
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Investigation of Fault Slip and the associated Mechanisms

R - ETE AR RBBE R ERE BN P - BRIt RN AR)RET B -

25
MIBYEENEER  FIUAEERBARNM IRYEFHEERER BUERBEELLNE
BE - WIRFTE BB R R AREN ZERTRER  UABREERS - RERUZERNEREM
ERRBB(EARRE) ZEE(NER)BET -

During earthquake rupture, most fault slip occurs within the fault core. Since near-surface
(less than 2 km deep) fault cores often comprise clay mineral-enriched fault gouge, this project
aims to conduct high-speed experiments on various clay minerals to build a database of
frictional strength evolution. The study will investigate the characteristics of the frictional
behavior of different minerals during seismic slips and the relevant faulting mechanisms. Our
results can be applied to the reference database of fault (or rock mass) slip zones in different
tectonic regions and depths.

FE#1% & (Qualifications) :
- BRESERESELE (Experience with operating high-velocity rotary shear apparatus)
- BREBESREEEAERE R (Ability to review literature related to high-velocity rotary shear

apparatus)

MBS E TS BRI K5 ( DAS ) 43t =102 5 1t R e

RN MEE RN —IEMEMii—2n BN AECRIE: T ( Distributed Acoustic Sensing, DAS
—REE  BERE—NEBRERRSEENREMEREES - ABFHABRFYE T LAE—EHEER
FRINEEEE - DAS BETE BB RIRBE ARANBEZEBRNE - SLERRBH/ A iR E) BT EEE
MBS EN - BB BREIREMAMMM T s REAE R SEME RS EE - AR EE
1A AEE SR MRS ( dark fiber ) BARFTUWER AR - D TEILR MR A [@AYISHE AW E -
FEEMIBEA DAS 11lf - E—SRTEBRAMABTF AN S BN AR EREEBEEES
{EMRE% - DIROIBE B TR B ek it N i8S P a9y 2= it By &1k -

FEERMY -
- BEEREESER (Matlab ~ Python o)
- R TAREERAELE  BREEMREERINE

ATES Rt ETRE R4

MEARZEURBRNDBABEDVELZLERBA FRERE - B 7 ANEHMERE - B
FRBERFERNNUBAZRMOER - BETRIZIAEXH - ERBUFT—RHERER

e EULETRIZRB T AEEZBLRESBEESZL - B EEMEHELE (CNN ) £ Transformer
RE ETHEREAMURGEE - BROFRMEERENSE  BRAFRENRAGEL - ITEA
FREMGENENMAE FAERRATIEZENGIFNES  EscBCRBMERERR - WRHM

K EEBRBERMEE -
L -

- 3 Python 35

- BREATEZNS

- B transformer & IIE
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EERE
MUBRERREFRIIERRR SRR E

SEURBRRPFMES  ERSESHEAE HERNEDHELZBNEE - Bt REEN 2T
BHR—ERBEMRALRS NG R - FECUZEMBLAHAEREEFHE - TERRERIRR
WMEIRE - EMEMAMKERN - AEBRRAGRIEEFF S (Epidemic-Type Aftershock
Sequence, &7 ETAS)DTEEMEREE - ZRE LIS ARt ERE ZKZED M - o] ARt
BREESR RSB ERG O F e R RS - WRET A ETAS HER S EIRSEE
TIRMAVERE - BEBBED  KEEAIMMERE  E2(1)EREEREE - QUMK R AMA
tEEBRERRK - )EESEEER - (ARSHERES - It AEBREAREERIRENTE
g BREERSRBSRETHERN  AIHREEBESFRESIRREBENEEMS o RE
B - IBINE AR IFERERIRIZRIRA -

FEERS
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HEEEASFNEAELBREEREUNE IREZE R - IRFRRSEEHERERLIZERE K
HNENER - MEEEE  KUERE  BANMBEUENAER  EHRESHEAMEENRREGD
B ENFE(E T ( Ground-Motion Prediction Equation ) - BIol#fh iR E) - MEIFERB XM EEE
FERARMERBEENT  RESHEMKRERENTE - ERLEXOREARTEEEESHU
EKEBERNFTM  REEEMERE BRI LRGSR HNEE - M LR FERRIESTEEN
RIBRE - ELREAN M EERLERRET  BE[HE2H - MEFLEHENELSENEGNE - EA
RIEFREEE -

TR EAFREZBUZLTP LA ERRSHBERNE - MAEEHSEEAOTRR &R
E - DUs¥FEAGEER  DFBERROEREBRIRR - RERZBUERESERETON - it
BENNEBEAN  LANEETERBRARBERSK - EGHHRFESZHRBUNBUEBRMGI - B
EMHHERERENTERBETRANNEN  LRSELNKRE  BEBMENREMR -
LEBUUERMT - BERRIMBRRE AR ERN - DB EEEKE -

FEERS
- BEREEAFESERR LE)
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A2 E 2 Ml5hiE R LT R R RIRED TR

57 R 5 - (Reinforced Concrete) REIAE A ZEEM K - T RC ERREGEE P TERMNU
BFFEMRRNZEHE - BUOMBRKRTIRERERE RC ZHFHY - DUIEHEREHERREN - 4
im- FHRLEARMERALS LB ZEM RCHEBETNZEFIMIR - BESEEEREEN  REER
RIERERNER 2 RRE R BRI R RIBIETHE - Rt - ABBEST AMTRE 2SR
BB77E - WWEEEREBIIMRE S o EMERR RCHBRERERN ZHEE - REEH _ EREFE RC
HEERRNTIE -

FEEMRS

- BEfpEASER (Python 1f)

- BERERSESEERER

- BRI N BRERBERET

- BEFCCEBREN (1 BEFHHER)
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