P Ep
B AP
FAp 55 A

TP
Fo AT

B T
117 18 p (A 9 =)

ST1-P-001

- Stratigraphy
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P 9 (Lin, Jih-Pai) [~ =~ & F#5 § FF7 71 9

2R e YRR kRS A Peronopsis interstricta i 483 4 3%
Ontogeny of Cambrian Agnostina Peronopsis interstricta from Utah, USA
- M RE3R JE o1 Poster

HEET AP BT E T IOR BRI MG R Ao L e X E
AR . B EHZFEAFR R T LFE Y T LR HE R
%3ﬁfmﬁ%wﬂof—%m’$ﬁ FAEFFRCFTALPEAE 5 AL
ﬁﬁ:i#u@W%4m"*’wuﬁ¢ﬁﬁﬁ«#u@W%4mvi%ﬂ%%§
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EHATRGH G nE R L% AP »FkghFaiki? § 5 1987 % 4 5
£ Alum Shale Formation mAgnostus pisiformis #& 4 o B RAF RIFEF g
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R TRET ARG G AT L AR et T E > AOEME AR
e F Mg ik siep Peronopsis sp. it 2R A 0 L AT W A HAR IS BT K
Bbofe MG M ATy 2 RONBBES AL EASYEFEMRG - AP SR
B%%é*¢%4%%@W%iﬁﬁ’uﬁw%i?ﬂﬁ&+%m$@mméif
Lo ARy AT * anfk A 5 — B Peronopsis interstricta ¥ & ek A o R Ep £ L&]Zﬁ
fo - l'mWheeIer Formation > # 5 P J Rk » £3+5 220 B2 24 EFFE T
FRERESOB ﬂ\ﬁﬂ 2‘ FHFEFRIFDRE > RE KW Image J HH &7
J R PIE PRI R ERTRE BT RS 3BRHMBFANBE P TS
FEE(MO) ~ ¢ P — el (ML) 2 298 > 29 MOFFES B A ¥ P.
mterstrlcta ST F P T AR TR ERIEEARD TR 0 R @ﬁfﬁéﬁ** M1 r#
1l B llﬂ*"“ CER LG 2-ABRMAgE L 28 @S IR R FERBT &
*&%%%iﬁi%ﬁm%’ﬁiéxﬁﬂﬂﬁﬁﬁo
FRECZEA CHESA RS BRE A
Cambrian, Trilobite, Agnostina, Artiopoda, Ontogeny
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- Multidisciplinary Theme

FHT A B LA BEERE A R B T RTER

Fp- & (CHAO-YI CHEN) [F = @ & < § 4 s 215 K] (i iFF)

FAT RN A 4

The Analysis of Three-Dimension Attenuation Tomography in Southwestern
Taiwan

- 45 kE3R B o+ Poster

We used waveform data from Taiwan Strong Motion Instrumentation Program
(TSMIP) to analyze the attenuation property of southwestern Taiwan from 22.3° N

to 23.3° N and from 120° E to 121° E. The original data are the spectra of P-

wave and S- wave from 1991 to 2016 with ML 3.5 to 5.5. After the selection, for our
study region, we had 324 events for QP and 394 events for QSconsidering the
quality of data. First, we used grid search to determine t* by assuming a w2-
source- model and a frequency-independent Q. The corner frequency of each
event was fixed, and we defined a quality index to weight data for the inversion.
Finally, we obtained the 3D QP and QS tomography of southwestern Taiwan by
using the velocity models (Huang et al., 2014) from Local Earthquake Tomography
(LET). The results show that high QP region is with higher seismicity in Western
Foothills, and a low QPregion in 5 km depth might be associated with

the Kaohsiung basement. The Kaohsiung limestone contributes to the high QP in
the shallower part of Shoushan. The lateral variations in QP and QS are observed
across the faults. Our results imply that there is a high fluid pressure zone with low
Qp and high QP/QS above the hypocenter of the 2016 Meinong earthquake. On
the other hand, a low fluid pressure zone with high QP and low QP/QS exists
beneath the hypocenter.
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- Multidisciplinary Theme
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Monitoring results of surface deformation at Wandan mud volcano area

- 4 k4R B o Poster

EHT AU AR EE RS T  WEE LL R R L
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gt 4 R % > T2 INSAR R B R 0 A h 5 :‘:.Ei’ﬁ TR D ANGNIES
BLETE Mg e 2 A e F AL AR o

PN JI,GPS

Mud volcano,GPS



=

p
B
kARG
R AL

f’r—g
¢ REP
B AP
g il

o WA

ER

B T
117 18 p (A 9 =)

M2-P-001

- Multidisciplinary Theme

N R A
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- 45 kE3F B o+ Poster
A OB REEEHR500 2 et 24 4 20% 5 %445 1,000 2 < 2 bR E
FF 1% Ft L R oRFH X 2RI - BER AL PR RO A LR
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12018 2 Oty ALOS2 &k 82tk » B ifrfes 2 9 2,879 BLfz 5 8 > H 3w £
TyogA g 5-135mm e AF7F % % B TCP-INSAR 4 47 = i2 o i % 0 % £ F ~
LM EREd 2B o iy akide W/Q]“:L;}'E{Hr‘%fif-]v}? o e T B 4
R)F & FUNERBPHREY LR R AEFIL #Eﬁwwﬂﬂa%*é“
FEREFRE AL 0 5P J,m@w\g__ L £ 50 X7 R E N
NEE AL S R R RUBEZEERTR > 824852 4
AEABENL S TEENIRG RSB BEFENYER §ﬂ?ﬂﬂd,
PR RMB AR E R E KT FRE . I AP EKY AN AR
Bhyr RAREIRERL TS IMET 2 104K+600-181K+266(F 2 2 # 48) % &
REE ) PR R RSP LR AR -
B IUE G B BB B AT S FER LR
Interferometric Synthetic Aperture Rada, Digitd Elevation Model (DEM), smart
disaster prevention system,
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- Multidisciplinary Theme
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# % = (Mei-Yun Tseng) [] (iZ 3 ¥ %)
Woe * AL ES R 20 L EREEY

A kE4R B o Poster
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lﬁ% 3 m}zl‘mﬁ $L1 0 ¢gk2 lfr#f 4P LY Iﬁi?}"w # &
fsﬂiﬂ%zﬂ A 2009 # —3-3}"“ AR o R YR S 0 i ”wxai 215 % @‘Q e
EANER AT *Pdfﬂf\,wé; r?dﬂ%a v R A fﬁ:ig@ﬁi’l‘
PR Pr’v’ﬂ;“ﬁ*ﬁ%“&f' P A e B I FEMIER B A 2 B PN ”xs‘.‘é"
EIREP2Z R > B AN T 2 F S o AR HLZ EREF R AEE
/\@ﬁﬂé % @ vk Rl E s GNSS Fxbpipl 2 2 T RBERE S R
SRR AER L FLELFRE AT B T WA AN R
“’ﬁ”%wfﬁﬁmwﬂ%“%ﬂbﬁ$% AFETRY P AFZHRIFAT RS
# - (JAXA)* 2014 = ’f bf2 LB ALOS2 3§ it firk # f; B SRS HIET
EFHEN AEHFL RBPEFR B AR HSER R L ERMETR cRREFT
%P 12 B GNSS # 4«(—?1 POg - AR ) o AR GNSS BLRIE S o o £
GNSS:# FE Rl 2 » W EFRE NG HBET AT L §F 2 hRE DR
(CLAN)GPS it fzb:i2 7 £ 38 » EEF B R ent § 200 B~ ¥ 2T plgha i
Boo 254 d 2014 1 2019 & INSAR # £ %75 2B 1 A oG HIL T L
R R EIRT R EE-40mmlyr o A e R E IR £ 302 B 10 mmiyr o EREH G
dH I H BRI T ER S-30mmlyr H P IRA MG SR BEAS T 0 ART
R A R RPCHR B HE c AT @ GNSS BB T AL TS %E A
# 5 ¥ GNSS = ‘aw £ %u- 3 i P> » (Light of Singe,LOS) F & 7 vt fi2 o
Bfd o JRU R RS AR E LR o S AP RRY sk
¥LR gk EER TS *F‘ufii‘iﬂﬂ@%“? o EBLRIPHE Y ) RPN -
PEAETE 0 N RACHIS s AR HER SR LRI LT EF HHE }_lﬁ ik
% Keywords: Deep-seated gravitational slope deformation, surface processes,
Multi Temporal INSAR (MT-INSAR), Global Positioning System (GPS)

SORBCH s A R SRR LAV TET RPN 2T R
Deep-seated gravitational slope deformation, surface processes, Multi Temporal
INSAR (MT-InSAR), Global Positioning System (GPS)
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- Multidisciplinary Theme

N R Y St

Fro([f B < F] (i)
FEZPREIRENA S SRS ST ET AR HB R 604

- #EE3F B o1 Poster
FREZPEEHRERA S PR LS ETET HENTT BB R 4T B
13 2z 1 a4l RE2]1 222 M2 3 mie 31 5% R AN
WGP 2 BREF AT 3P R A EEFTE L & L BRLETONF
P LTI R "i Tt EgE g Lo s B
IR EFREPARACTERL T e EFEREE - REELFE
SRAFHE 2 SR M E e TR Bl A o ¢ 24 MG BT I oAl
2 i8> L2009 # 2 5 h LEASC S 10E > BF FREERE A
PRECEDGEL CEAHBFEARATIRELT RS A RAS T LR FE
PRIFPEH2ZFOE R FR > PP EREBYPF T RTRR > L g2 34
HFIRIA RS s FRAF 2 R T ERY S B ERPARE LR o A
% 1% % §“ % £ (light detection and ranging, LIDAR) # % 2 #cid % #243] (Digital
Elevation Model, DEM)4-%t > 24 51 44.5K fed B307Z BB (Fap B A R0 2 F
ToOFHE P ARB G A BERIHARKES A RIRY  REFXTHE
%\*iﬁ%&ﬂiﬂ%lﬁ,ﬁgmﬁﬂﬁ%uﬁ%iﬁﬁﬁﬁ&ﬁﬁﬁﬁﬂi
TAREL L BT o bR L 2014-2019 £ 16 tf ALOS2 5k F i e ffe fe b
FopE & oA 3L E g i o Fo(Multi Temporal INSAR, MT-INSAR) 3 % %254 47 > 12
BfaF RN LW A RS G e A A AR * S (99 £ & 105 #) %
REFHFARBKEFANET > EF A REHLF I FERKE A 04 T % E MT-
INSAR A A2 % B A B2 B A LY THVEELAFAVEE BELE HE2
TR BEERE WS CREXTERE FIoEHR 0 I e R B
WMiF2 %22 B RaE o 3 AFLFERTF LY RIBEFNRFF LD
P2 TE28Q =20 PAHoREFHEY B AEE G5 6 L LR 1F
BHA LI EERETTETE P PR ERES TR RS
Voo MaEmizibid ~ SR LIV EF HEN  EF AR - B e
17 Key words: light detection and ranging (LIDAR), Multi Temporal INSAR (MT-
INSAR), Digital Elevation Model (DEM),
ZAGEE S SRR S RIS T T HHAT S BB AR ) R AT
light detection and ranging (LIDAR), Multi Temporal INSAR (MT-InSAR), Digitd
Elevation Model (DEM)
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M3 & (CHEN CHIH SHIEN) [¢ B~ i- < ] (i)
D5 186 Bk HHTH I 2 A58 e INSAR A 4 2 &

- M RESR JE o1 Poster
o 186 ik MLz A INSAR 2472 % mRE L C~FTE] oM
1 SR 2 - HMpaE2 - Frd 2- Ml ] 1P W2 A 80 TH k2 FiRE
¥LA g k2 FdFhn fF & 2009 F5frdh £AEFY ~ w0 B x4k
ﬁ’%ﬁﬂmi“&;ﬁi’%ﬁﬁﬁﬁﬁa%%ﬁﬁﬁ\@ﬁ%ék%ﬁﬁﬁp
T RAL o H o SR Ao Fg'f’% 47p 2011 & 7 A& & * 7§k i (light detection
and ranging, LIDAR) & {7 Bt % B0 3 2|98 » b P AR T BU% 2 i B (T IR
Hired WEER S R g‘:i REk2imRiFhp 05 #F B ER2R ~F 2L RE
BERETFERFHE BT 2010 #F ¢ § 186 At R HBERTF o 2 MY LKF
> ¢ 186 f *Puﬁf“w*a Ferpbe gt o p 2015 EA2-R D RS THIER N BB SRR
HIMFE R 2 BSHMEIELE - FBE I LT ES ,Hd:ﬁer(lnterferometric synthetic
aperture radar, InSAR)ch WAr LA EPFEREST > FRFEELEFHE 4p #&(Landslide
activity Index, LANE 7 h "% EL LB o 277 3t 5 186 et A H L FE T 1 1
%ﬂfﬁ 3 T LIDAR 2|8 < a2 3 A » 2 Blig 2 #3 ¢ BB R E P
B gty s defe i 4 LIDAR 2 ek 252 INSAR = #48% - i&a 3 i s rl‘i'
7ﬂ%§%pf% Bt B2 & &R %Pim FU# X AT R TF 2
AR S I AN T B & S #E&E ey #fr(CorreIatlon AnaIyS|s) ) %
sty é ﬂ'* ARRE RBCE B EFMORF|ET LR IE R 2 AP AR 0 TS M FHEPN
ChIR2_pr A B E ‘,.‘_,‘P“""“}' ’ém%ﬁi—k%g_”ﬂﬂ‘am‘ﬂ&mgﬂilf%}ﬁﬁf %]I]ﬁ T 2
w%’ﬂﬂhp%iMﬁﬁ ﬁ@ihﬁﬁ%agﬂvifiﬁLﬁpr”bﬁ wwf
AP EARF AR ELR €k FAE R T109 £ B 328 1 2030 B T pF
B %755 Fd BTG | HEFT _»,_p HIRBPPL o RBE4E ii\"ké BRI E
7 g~ BRI R - 4P B 124 15 Keywords: light detection and ranging
(LIDAR), Interferometric synthetic aperture radar (INSAR), Landslide activity Index
(LAI), Correlation Analysis
FHGEE S BRI EFTET PN S BE AR AR A 4T
light detection and ranging (LIDAR), Interferometric synthetic aperture radar
(INSAR), Landslide activity Index (LAI), Correlation Analysis
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- Multidisciplinary Theme
FELP s A T RPFLEFT S
% # % (Chung-Hung Lo) [® = 4 4~ F 3 T8 5] (L iT5)
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An Exploratory Study on Regional Waveform Source Inversion in Solomon Islands
- M RE3R E o Poster
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Lediyantje Lintiewas [National Taiwan Normal University] (i 3t i* )

Yu-Ming Lai [National Taiwan Normal University]

Iwan setiawan [Research Center of Geotechnology, LIPI, Indonesia]
Hao-yang lee [Institute of Earth Sciences, Academia Sinica, Taipei, Taiwan]
Yoshiyuki lizuka [Institute of Earth Sciences, Academia Sinica, Taipei, Taiwan]
Andrie al kautsar [National Taiwan Normal University]

TWO CENOZOIC MAGMATISM STAGES IN PACITAN, EAST JAVA INDONESIA
- 4x kE3F E o+ Poster

Tectonically, Cenozoic volcanoes on Java Island are located at the southeastern
Sundaland which were produced by the subduction of Indian-Australian oceanic
crust beneath to Eurasian plate. Two Cenozoic arc chains can be identified on
Java: The late Eocene - Early Miocene volcanic arc that formed the Southern
Mountains known as the 'Old Andesite'; another modern volcanic arc that has been
active since the Late Miocene and erupted in the central part of Java Island. In
order to recognize the magmatic stages and identify the geochemical variations
from different stages, this study focus on the Pacitan area in East Java. This area
is a part of the Southern Mountains, the dating works from previous researches
show 15-19 Ma and 28 Ma (K-Ar dating). A total of 15 samples consisting of 6
plutonics and 9 volcanics were collected for whole rock geochemical analyses and
zircon U-Pb dating. Volcanics are subalkaline basalt to dacite and the plutonics are
subalkaline diorite to granodiorite. All igneous rocks show typical arc magmatic
signals, which enriched in LILEs (Rb, Ba, Th, U, and K) and depleted in HFSEs
(Nb, Ta, and Ti). The results show the magmatism in Pacitan area has two different
ages, i.e., Late Oligocene (26.0 £ 0.3 Ma - 26.7 £ 0.4 Ma) and Middle Miocene
(12.0 £ 0.4 Ma - 13.0 £ 0.4 Ma). Our results show that the two magmatic stages in
Pacitan area were both younger than the previous dating results. The further study
of the age difference between ours and previous ages, and the variations between
these two magmatic stages still need to be confirmed.

Java island, Cenozoic Magmatism, Old Andesite, Zircon U-Pb, Geochemistry
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- Biogeosciences
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1 7 (Pei-Ling Wang) [ 5 = /3 F 7 97 Af+ RO B EF 7 ¢ )

FRT R BB L2 ARG MRS T

Pattern of dissolved organic carbon in a submarine mud volcano offshore
southwestern Taiwan

- M RE3R E o Poster

Dissolve organic carbon (DOC) and volatiles fatty acids (VFAS) play key roles in
carbon cycling of marine sediment. Both microbially or thermally activated cracking
of organic matters often lead to the production of high quantity of DOC and VFAs.
To uncover the distribution pattern of DOC and small organic acids for sediments
under both impacts, TY1, a submarine mud volcano, was chosen to denote a
model system that could witness how microbial activities react under mixing of
seawater and deeply-sourced fluids in subsurface environment. The concentration
profiles of several VFAs (lactate, formate, acetate, propionate and butyrate) in pore
water were measured, covering sulfate reduction and methanogenesis zones. In
our preliminarily results, bulk DOC concentrations fluctuated with depths, which
were probably primarily controlled by in situ microbial processes. Lactate could be
detectable in some samples while propionate and butyrate were under detection
limit. Acetate and formate concentrations were consistently and uniformly low
throughout all chemical zones with a slight increasing trend with depth at the center
site of TY1 (site A2-2), suggesting active utilization and turnover by the terminal
steps of organic matter mineralization. Numerical modeling for five materials (DOC,
bromide, calcium, magnesium, ammonium, and total alkalinity) and the calculations
of the Gibbs energy of metabolic redox reactions were further applied to the site
A2-2. Our modeling results suggest that both impacts from POC degradation and
advection are apparent. The Gibbs energy of metabolic redox reactions shows that
acetoclastic sulfate reduction yields the highest energy, implying such reaction
could exist below SMTZ. Acetoclastic methanogenesis yields the lowest energy
may result in the increase trend of acetate. This study represents the first study to
quantify the distribution of small organic acids in mud volcanoes in this region.

IR D PR FERE, 5L
DOC, acetate, mud volcano,
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The study of the soil liquefaction distribution of the historical earthquake in Taiwan
- 4 kE3R B o+ Poster
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%337 S P AR RAFEAFLIERCRG > B FEF L IR
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4#’«%'“%*’%? (BB) 2y 5

7 % (Cheng Tzu-Jung) [R = & 4~ § & a3 7] (L 1E)
Féi p. # (Chen Jhen-Nien) [ &%~ & T 5 ]
* 2 do(Lin Li-Hung) [R = &4« F3 T 5 K]
1 5% > (Wang Pei-Ling) [F = 5 &~ 8% X7 7 91
CET RABAR MR EF P R P EREEEYZ AR
Community compositions and potential activities of aerobic methanotrophs in cold
seep systems offshore southwestern Taiwan
- M RE3R JE o Poster
"%Eé CFAEFE- KT IELERE G RIRTUE P ABRE T REA ST =
PELE LS FIFTHE AN BT BB LAFFEB LRI T AR T R
ERLE ST B ]?:]L——LL G T o AP TR SHT e s TR
R F FeR G e S EE Y (FWCR) AR L R S B
FAOMVLE L LIE G BT Rd £ GI6 e f 2 F o T KT EAPE
(Remotely Operated Vehicle, ROV) i& {7 /& & gLip| fr#,,( o mA7IE D & 45 ¥ Y
VR % § 84 47 % (Ultraportable Greenhouse Gas Analyzer, UGGA) & #BLip| » 4
T @ iﬁf‘i%\ Boiaok Pk R 0 MR Q% g 4p K 47 1k (Qas chromatography, GC) 4 19
AoRm R AR IVHORY PRER > TEF &S 4 H el > 444 16S
rRNA 2 ]2 pmoA # it f4 4 7l 7 X £ & 2_% (Next Generation Sequencing,

A

\

H

2 \cﬂkm \cﬂtm 9

NGS) 2 z_ & & & p=4a4) ¥ & (quantitative polymerase chain reaction, gPCR) 4
¥ o100 fRkB Y 4§ 7 % § 1 F (aerobic methanotrophs) & 42 A FIEA R

%ﬁd ;é- SR AILHR T IR R 2 %'L ’ KF‘T%’R*" T }i IR KR T iz s oA L_‘)"'bﬁf
PREERE S - K2 AR RERT AL E 6 BERE S MR EA KD
o e alFa? 24244 - I6STRNA A FE 7|2 % FmEH Y ¢ 3 Typel
2 Type Il methanotrophs » # ¢ 12 Type | <7 Methylomonaceae A ik + = -« jc2
PEHESFTET ALK AFF R AT SRE e SPE I F > CFRG 16 B G D
U EF IR OTUS - g 7 =g i i ko AR A5G b s T
R OKETAELFARBAAHELEI BE AR A ABSEEERY S BT R
FILABEHES 2 AR R kR M - RS KA BRI RNA &
PMOA copy number £ 7 =k i K AR frR kA JsF’“m; £ x ] ZIRI AR
B> T f A MVLIE ®RA-R3GtRAY > PIERT Rk e F RF 9 pmoA
copynumber » BT A F I G okRE M AR Y T R R o %@f‘ﬁii'-%fr/,}
EAF AR SRS xg’ff'x—_rv/‘?f’ ] /4%/» A FOF = SHcA P AeiF TR A
G SO L IR T S B kAT S
MR A RIRB Y bR Ty P EEEN I AE S SR ZF T
* R FAKRE-HEY o
Pmg it~ Tm s 4k S~ 16S TRNA - pmoA
methanotrophs, methane, cold seep systems, 16S rRNA, pmoA
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LR FESF ORR) KL S

% 3% (WUIFENG) [M = 4%~ £ T 5 §] (G ivy)

AFRTORz A8 88 FRE 4]

X LICEE $ R B S o ¥

Mg ()[R 58~ §53 577 9]

%%ﬁ() (R £ 8~ &5 2 g 9]
*hﬂ”wwLmﬂﬂ*iﬁ’ﬁﬁﬁﬁﬁf

%Tf\‘ v /f/r-Lﬁ\~H$ it ﬁJ jﬁﬁ?’%}h LT mi— ¢

The role of sulfur oxidizing bacteria in pyrite oxidation in the Shinwulu river system
- 4L k3R B o+ Poster

e e Hﬁ‘&‘ﬁm' BERRAFCHFF 2B BERFARECER VT >
AR RO 3 am'%?ﬂ’ﬁﬁﬁ*%#xWﬂuﬁﬂ4#w%wﬂ%ho
%j—?g\fﬁﬁ 37"“”" m?é' l“* M*FZ’J")I'VW 4 ; a o ‘3‘»‘; P}?x—% v fvi‘\“F\ A "; /rf“}ﬂ
o s AP TR P RY SR RRT AR EHRL A TR FEHES
FEFEHE MU B R MBS P Er hdd o AFT Y
2017 # 57 3 9 P L BMATRE LB RPARFARY  THT ! K
FAd Bk T ARERFEIEE AR RS RIERL LR ok b
Fo RENRE PAFES CERZEFEBHRE L2 T o L AR
TATR EEIERE DA AN & p it o Pk kR 42 0.55 -
461 MM2 ¥ Fife Rz SR F - F P 3 A WS ST 3RBTGO RIRAL
REFHE AT AP AP EREE PR B I FORFEAS TR0 2 AE
AR LA PR R PR Y B EEE SRR
Thiobacillus F# ¥ Sulfuricurvum FH#F 2 ¢ %3 L5 F L F S5 ETF L F
LAt b AT T T b2 10 1 30% 0 Bk PR A B EB0% 0t o R
SOXB # it LA Fl#c B 27 KRR S B B - BTN RIFELEERE S RAPM
Mo 2T RPPMRBFHCFR DD LF TSRS RAHRE V& PR

RS R R 2 AR LR T S 3 I L S R
BERYFRERL DR REREA GO BRI R L RS 2
Ao Bipo kit FhCRETEE T - HEEFEAEEZE LY AR A5 L
MR TR TR o M et R Lihﬁ&lﬁ*%**ﬂ*%i@ﬁ@ﬁ°
ﬁ@jﬁ“%ﬁﬁ%?rwm%mhiﬁm*% B ThaE SRAF R 0 TR ficd P 1T 5
TABFHE L2 BT LR o

AR EESPORERE R EHF o R

RTREE S POKARELR C FAEHT
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4%%@@%*%@(& s 4
2 4 (Yi-Hsun Huang) [W d R F] (LT

féu* % (Chien-Yen Chen) [R = # & + §]

& = (Pin-Yun Lin) [R = ¢ & + §]

Mo P E R 2 T oRR R B2 BT g

Arsenic Removal in Groundwater with Microbial Immobilization

- AR EESR B o Poster

AP AP E KRR G4 B REIFATETEHE BB E) = *3

MR g e B SR APETE OB ¢ PRt ) ST

BR2BRE V20 KEFE THEAIRFEFERNAZ B ®H30F 32

oI I E T LA P E A BT KRR G g o AFT

THEAF TR » 75 M/ wEE L2 R ST R EME P

FOV0ER 5 F MARRITY o 2 e F RV IEY 5 E P AR T RGN R g e i

R R AR RIE R ] 0 I B R R R R s E 4 B R0

AR T A IE Rk T g2 > % (Point-of-Use Treatment Program)

ik gg o AFTEHF AN & & AR R R R S R RIS 1S

ZRB T J\mfd'—i “f%iﬁif%"'» P LR AR AR s LA B iRk ko %f‘*

SR “j o AP T RBREDREMESY T BB S s B R e R

His £ 2434 > » 7L+ T RFARELEM2Z 7 o

M g B R TR

Microbial Immobilization;Groundwater;Arsenic
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R
fie i i2 (Chi-Hsiu Pang) [F = & &~ #] (3 7 5)
i #(Yen-Yu Chen) [[ = & i+ B 3 sh L8 57 7 #7]
5k # 4r(Ying-Ju Chang) [F = j& i~ 8 3 sk L8 57 7 #7]
3 #(Shu-Hung Lin) [ 8% & 5x ¥ 3 2 27 ]
%%Umﬂ@*;%’ﬁ”ﬁﬂﬁiﬁﬁgpfaq

R R yLIadR F A 4R
Report and Preliminary study of Amber in Lichi Mélange
- 4L EE4F B o1 Poster
7i3a (Amber) 5 % S A HA 4 2 Py 0 KERR S HRE LA E R %”ﬁr’* 7
EU ﬁp*¥ﬁ$%*§iﬁ%wtrmktmﬁﬁméﬁ&@mau]— > 4
o) %Jﬁﬁﬁmﬂw’ﬁﬁﬁt%ﬁﬁﬁwﬁnkfmeﬁmﬁﬁ’%%@‘
B /}ﬁ‘r‘mﬁ 5 FLIh o P oA %’?% EFRFIMNFFEL LR R Pﬁét 7 ;E,)"
MAPMEE > AT F 5 Fj N W ke R B IR AR AT R IR B s
® o R AT E ﬁfﬁﬁ%*m%#ﬁﬁh%t%%“@eﬁanﬁﬂa’%mm#
ﬁ@%s’b%%*ﬂit REPALAE S 0 N ATEIAT AL R B L L f IR B A A
ST EafIERREAY o T S0 A RmagEREd > AETRY E 2
4 vh ok R > & &k % (Fourier transform infrared spectrometer attenuated total
reflectance, FTIR-ATR) > iz 2 {73L3d ¢ 5 8 Fpkd § 2 BFengdgfasg () -
@T’ﬁﬁw~m%’rﬁf%‘*%krﬁiﬁoiiﬂﬁﬁﬁ$%ﬁ(P%W
B FArsE #4c(2020) 75 £ 2 F AR BRI KA T LR T AR
ﬁﬁﬁﬁ%'féi?ﬁéwWi&ﬁ%’?ﬁ%ﬁipiﬁiﬁﬁﬂ%ﬁiiﬁ
0T *@-@wuaygﬂ%wow#~ Mﬁmﬁﬁtﬁ\?ﬁﬁ%ﬁﬁﬁgijﬁ’ip
THRAHP TR LT MEERI A EES A~ FPERCF o FHT ok
/}ﬁﬁj’fé ~ AT _—‘_}ﬁ:\f" ’%ﬁlt‘? 23 ,)Lff%:‘ﬁ oo
gy~ JlEREE B2 E R R F SR B R
Amber, Lichi Melange, FTIR, Petrographic Analysis
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R
% ip (CHIH-BO, LI) [R = & # + B3 sk 8 5] (3 itk)
CaCO3# %2 H 2z & 77
Raman Study of CaCO3 Single Crystal & powder
- 4 kE4F B 5T Poster
8§ dRE R A EREST o EIMRLE IS R
AR A2 Y o Bk *ﬁu”ﬁg%ﬁ~ FAA ]
%"EE’%%#B’W B3F b BRPAAT 4 P B S —?BE,I‘w'v’ﬂ y
’ﬁ#ﬁﬁﬁ%pﬁk’&ﬁ%ﬁ%ﬁ%mﬁ*&«é E,:&NMmlu
T %f'iﬁﬁmm’ﬂﬁikﬁﬁu’“ﬁ%ﬂ MRS T ETE S
ﬁkmmmlm%k%°ﬁiﬁ§%§m@&ﬁ’%@%ﬁﬂiaﬁﬁﬁfﬁﬁﬂ
(50cm-1) » L it 7N A SHEF LR A KR EFDLE o AAF RS Y
FEHMZ BRI RERE B RRRE Y EE W - PR AR R
&2 A RiRo- Rito 2 Br{ofr ¥ & cdhy 1 Laue X R ¥t o B i
P iRb ket N LRI HTH T Fabg i 15 A X el 180 & LR
#Eﬁ%ﬁf%af;&ifm%* £ R ook R PR R AT E IR D AL ehB R T (bulk) e i o
H f % A EHRIE f@?ZL&)Emmﬂn CRPERE RS
CaCO3 - -H‘# %02 Caid s CO32-T & = 424 5 B » 3 & b+ i & 4348 e
Pl G fEE G 60 fF RO EREERIR o FHS K *T#v’ 1 CO32-4r #+ =
B IR R L # 1090em-1 T o MR E Y S iR é‘;r”%‘% o Tk B I YR
L P "‘kﬁﬂmﬁ" FETRE G B Tt A ® B A p’f# J& A MR gk - fiih
ARRGHF  2ARHRY R ORE R I SHBIHAAR  RER R B
&’&mwéﬁﬁ%ﬂ’ﬁﬁ%ﬁ%“m’@“’W%%ﬁig%ﬁo%ﬁ;;%
FOELPE F% BREERREERMBS NS¢ P Rign R LY AFniE
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R
Wu Tsung Jen [Department of Geosciences, National Taiwan University] (i 3t i®
=
)
Cﬂhen Wen Shan [Department of Geosciences, National Taiwan University]
Dai Zhi Hui [Institute of Geochemistry, Chinese Academy of Sciences, China]

Re-experiment of the Characteristics of Photoluminescence Signals of Aluminum
Trioxide and Chromium Trioxide

- 4L kE4R E o+ Poster

Wu Tsung Jenl Chen Wen Shanl Dai Zhi Hui2 Wu Chao Ming3 1 Department of
Geosciences, National Taiwan University 2 Institute of Geochemistry, Chinese
Academy of Sciences, China 3 Department of Geology, Chinese Cultural University
Abstract Photoluminescence (PL) spectroscopy can quickly and accurately
determine whether spinel samples are natural, synthetic, and heat-treated. The PL
spectrum shows the main peak of 685 nm, and its position, width, and continuous
side peak bands show that the spinel is natural and unheated. Once the natural
spinel is heated, the position of the main peak will be redshifted to 687 nm, and the
width will increase. The main peak of the synthetic spinel is redshifted to 689 nm,
and the width is more significant than that of natural spinel been heat-treated. The
reason is that the distance between the molecules becomes longer in a high-
temperature environment and the disorder of the arrangement of magnesium ions
and aluminum ions increases. It results in a decrease in the energy gap and a
longer emission wavelength. The amount of cobalt ion (Co2+) in the natural spinel
will directly affect its PL spectrum. Very few blue, violet-blue, and violet spinels
contained cobalt ions appear a fluorescent dune around 647 nm. As the cobalt ions
concentration increases, the intensity of the fluorescence dune is also increased,
and the main peak at 685 nm is almost masked. In the past, this luminous center
was speculated to be manganese ion (Mn2+). The experimental results can be
deduced that the fluorescent dune is produced by cobalt ion (Co2+). It is a positive
correlation between the concentration of cobalt ions (Co2+) and PL intensity.
keywords: spinel; photoluminescence; PL; cobalt; Co2+.

corundum; sapphire; photoluminescence; PL; Al203; Cr203.; Al3+
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R
Wu Tsung Jen [Department of Geosciences, National Taiwan University] (i 3t i®
=
)
Cﬂhen Wen Shan [Department of Geosciences, National Taiwan University]
Dai Zhi Hui [Institute of Geochemistry, Chinese Academy of Sciences, China]
Wu Chao Ming [Department of Geology, Chinese Cultural University]

The impact of cobalt impurities on photoluminescence properties in spinels

- 4x kE3F E o+ Poster

Wu Tsung Jenl Chen Wen Shanl Dai Zhi Hui2 Wu Chao Ming3 1 Department of
Geosciences, National Taiwan University 2 Institute of Geochemistry, Chinese
Academy of Sciences, China 3 Department of Geology, Chinese Cultural University
Abstract  Photoluminescence (PL) spectroscopy can quickly and accurately
determine whether spinel samples are natural, synthetic, and heat-treated. The PL
spectrum shows the main peak of 685 nm, and its position, width, and continuous
side peak bands show that the spinel is natural and unheated. Once the natural
spinel is heated, the position of the main peak will be redshifted to 687 nm, and the
width will increase. The main peak of the synthetic spinel is redshifted to 689 nm,
and the width is more significant than that of natural spinel been heat-treated. The
reason is that the distance between the molecules becomes longer in a high-
temperature environment and the disorder of the arrangement of magnesium ions
and aluminum ions increases. It results in a decrease in the energy gap and a
longer emission wavelength. The amount of cobalt ion (Co2+) in the natural spinel
will directly affect its PL spectrum. Very few blue, violet-blue, and violet spinels
contained cobalt ions appear a fluorescent dune around 647 nm. As the cobalt ions
concentration increases, the intensity of the fluorescence dune is also increased,
and the main peak at 685 nm is almost masked. In the past, this luminous center
was speculated to be manganese ion (Mn2+). The experimental results can be
deduced that the fluorescent dune is produced by cobalt ion (Co2+). Itis a positive
correlation between the concentration of cobalt ions (Co2+) and PL intensity.
keywords: spinel; photoluminescence; PL; cobalt; Co2+.

spinel; photoluminescence; PL; cobalt; Co2+.
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VB RGeS AR T R R NS S
Using Carbon Source Addition Method as Variable to Propose GES Synthesis
Mechanism
- 45 kE3R B o+ Poster

AR G TR Y f{'&fé% ZEiCh SR - AT
2R R e FP A BB ﬁ@m%mﬁ%’* EXNT RS R ZAN
B BHBPAABBEDI TR ALY 25 RF 3 AR (Graphlte Encapsulated
Silicon nanoparticles, GES) & % 5 +i-# S H sk 2 K 4F £ 1AL > had T & % 2
i BRI > ¢ Bd R Kb 2% 20-100nm - 7 &
Il ,ﬁ f,,iﬁ,,#;,iz, r}%ﬁ‘ y 4 FH B 4 ﬁgﬁ;é z{'ﬁr} ;}ﬁ‘m,,!.jf# - i ;Ev_& N ) ,F'T,P- o
*AATEB E Y Tt GES &y iﬁ%?* BN A /" (Ilthlum ion batterles)m)‘% & T
R AR D R E R A AR Y B R AT - B
*r L1 GES Aa B & =4l _‘?EL;%»Z oW Az - 2R ERiR
Bl o S AR AR UBRG S A RF] 0 R E LT BRI GES chie s & T
Tk o % GES ¥ o cn g S 8] o
BT E R AR a1
Silicon, Graphite, Silicon carbide, Nanoparticles, Lithium ion batteries
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R -k

F 5 #(Chen,Ching-Yi) [~ % ~ & F & 7 3 7] (L iT¥)

M 3% &4 (Chen,Wen-Hui) []

VIORET R fRE B VR R AER D FEAIZ G

- AR EESR B o Poster

J 4 B9 s (Master Kinetics Curve Model, MKC)E_B & = - & & F
FF RN OAH  fEN R BRI HE G FABE FAho 20~ FER
Brg s Gt FRARF 75 i FE YT d RSFTREF B30 d RAGEAL S =2

A SA ~FERESED] B paRpm ATy ARG R B R

WSAF I B A2 F BRI A A SRR R 3 B S 2 g
MPERG o REAF R R 0 AT URET AT AR LS TR AR TR A R

%’#ﬁiﬁ%€$$ﬁ‘ﬁ‘Q%%%’ﬁﬁi%ﬁJ?ﬁﬁ*%ﬁﬂ&%?%
FORACAIE Y o A e B S AR R A 0 h T BORRA R &
gt o PREAIT R N RGE AR o TR PR E LI FERIY REARFE T A o Arid
ARAFHEF B e R ERE R B2 g&g@gﬁ power-law 32 % & = #cdp
A H o e AR T UEIRE W2 A ER S FY M o SAE S

A - SFERE A E AR AR R G gk 0 L EE S Y g 4
B RAFAE B e 28 RAVEEM > T H BRI R E - B FE a5l
ipRE o

AERA T AFAIMKC) ~ i@ A F e~ RS B REY R KRBT S L
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ik R PR

#k 75 8 (You-Hsuan Nien) [+ = « § 3 s $1 8 #7] (30 {F )
M # #(Yen-Hua Chen) [= # < & 3 Tt;fiﬁ 7]

£ 42 (Chorng-Shern Horng) [P 57 7 o s 5 4]
MEEA BB BELE L T et DR L MBEE

- A RE3E E o+ Poster
BrREHE (WRBRTE -HF4 R BEF A E) §RpEET B
P2z LR2a 3593k B EFPFRETe g0 E 30 3R g%;}m/;ﬁ;; o s
WA TE SR FPAB I IR T P BEEOER KRz - L F AR A U
1:.;%;,{;',1'7%#;,;4 ERE :,qﬁ_@]v}:’—ﬁi\:%ﬁ s | ﬁﬁﬁﬁﬁ%}@;ﬁyﬁa E 4 ey i é‘»«f" (ﬁf
wﬁ%i)*{ﬁ%mﬁﬁﬁw°w< RIBEEBRTNERMAY 51 EIRELHR
PR B ABS N e ERERET TR BT BRI T EAL
%#iﬁﬁ’ﬁ%ﬁﬁwﬁ@&éﬁ°ﬂbﬁp ?%@4@&ﬁ& BRlG 2
ﬁ’f‘ox%%‘?%‘%éﬁ Tl LIRS a2 AT HEpRTHE BRI
BRI frEBET ERGRAPIT VP wéa%%ﬁr‘r 2 EJCW32 4 i) : &4
Bl DRk R RS XRDERZARBIPEFE LT 0 22 37
T RRPRBAEL 5 @ﬁi’m@ﬂﬁ#mﬁw@% %ﬁ***@&ﬁﬁA
TR HEP e A J/ﬁ‘%iu;}"‘,{’ﬁ’xﬁﬁ$ {t]}‘}% ﬁ&}éﬁ}?ﬁ’ﬁ‘}“b_ Nt
0.3~3 pm 2 F¥ > ﬁmﬂﬁujaaw@#ﬁiu&ﬁy@gﬁa _ﬁﬁﬂ%ﬁ
R iEr AR FlEY G RRT %%%@%iﬁé%%‘iﬁﬁﬁiﬁﬁﬁﬂ
ARMEFEBERE AA MR R XEIPERTEY 2 A EERRF BRI -
E BB BT SR TR EE A A e R foR A &
R4 s R B Ed FORC 2 RIF|hp gty ? S HE R 2 REE® R
et T BEERE S LLE  MBEFE? > B4 %ﬁﬂtﬁiﬁ%”ﬁ HE R BT
o A HERIR ] 5 8% ﬂﬁﬁzé?v%ﬁffiﬂ’ R R LT IR E B o G H
BEEIE . Ay EERLE > » i 35634 & -
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A R

i3 7% (Sun Hao-Cheng) [ sk & # 3 #7] (L 4 7))

5 #22£ (Chang, Yun-Yuan) [ 3§ 85 7 #7]

% 7 7 (Yu-Chin Huang) [# st £ 5 7 7 #7]

£ £ § (Jennifer Kung) [ = = 5 < F = 5§25 k]

7RSI TN E R EH VB S o fod & kF2 R

Synthesis and Raman spectroscopy investigation of hydrous pyrope-grossular
garnets

- 4 kE3R B o+ Poster

~ R R4 (large volume press) E_ B i % B R %l BR K 2 - o B R A4 o
Hiph w B4 Sd He(module)$ti 524 2 8 B > 7 b ehd BREEREG < ) 7 $HE
e A AR Pf’mf&" P BT AR m&t% P A2 BREBREAEE O VAREKRE
* B IRFEINFH S o A&y EF 1000 #EE 5 5 e (Walker-type Module) ~ 48 A% &
TR FE SRS A EREATERF FARMORE 0 £ Rt G-
FRAM GRS o &R RO ALY B0 3§ L 4E(AI(OH)3) 0 12 1k &R
BEkEEI 5W%E - ’Wpréquiﬁ%V?ﬂifﬁkﬁﬂﬁ P
TEY L FMELITREPMA)FE = ik ST TR V447 mafh &P 48
ik 0] BT RE RFRDERP B PR RE D R
SeP A%~ AT enie At B | SR ZRE B 2 % (peak position) ~ £ % 5 (FWHM) & 3i4p
@ﬁo%%i#&%ﬁﬁ*gmmnlS&leﬁlwcmlé;%ﬁﬂ’ﬁ%'
PR BT F RS 240 bl dem Mk dicen » 48 370cm-1 2B = 8 m,aa‘n
B i & ﬁﬁ” Plen? BRI - E kR EEL AL g A- K
TP GlArE R ak s AREELE R A 5 4% 80%4F 20% 0 & = wfir“}m”‘ 5
S P DT BT R A 70~00Wt% o ¥ E BRSNS IR k3 ATy
KA Ra B L0 B H L REhiE g Fe- b it o
S REARA S S BT T RIE A TR B8 R

large volume press ~ pyrope-grossular garnet ~ EPMA ~ Raman spectroscopy
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R AR
iﬁiﬁmsmwnWmmua+#ﬁaﬁwﬁﬁﬁﬁuﬁaﬁﬁ)
ZARE VBT P RRRFECH 2]
Study of Raman Blue Shift in Al-bearing Orthoenstatite
- 45 kE3R B o+ Poster

T EEE AR VAR E (Orthoenstatite) ® 487 £ 23 & B k2 B cnfd % o 78 L
#h 7 (Orthoenstatite) £_i* & = i» 5 Mg2Si206 ¥ 48k (Single chain) # @ » %
AR LA Nk 2 FF L Pbcae #iE AT A5 L MIM2T206 > £ ¢ M1
MEM2AEEAANRRY EHREF oo T &7 A P’}?A‘ Ak i e gy 2
4+ o 1395 Huang et al. (2000)z = #& 7 (Orthopyroxene, (Ca,Mg,Fe)2Si206)+- &
KFFAT P FR AR A2 IR HF T RS %s— T B G A2 o B
B i M2 =8 b b BE TR o ZRAm X FRABE Y ifpig,‘f 4Rz E 0od XkRH
FomLERERT LT 6 & Mc“%@%@ii”’ﬁgﬁﬁTﬁﬁiP$;°
Flpt AT R PR RECRFRECES AT TH ) AT 4EF VART P 4RE
%%ﬁﬁﬂ’ﬁbﬁ?$bﬁ%ﬁﬁ%ﬂ’@ﬁﬁ R AE ST R
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Al-bearing Orthoenstatite, Raman vibration spectroscopy, blue shift, chemical
analysis, Large-volume press system
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Uncertainties of Boundary Determination based on Time-Distance Curve of
Seismic Refraction

- AL kB3R B 7 Poster

Refraksi Seismik banyak digunakan untuk menentukan batas-batas lapisan yang
berbeda dengan kecepatan gelombang P yang berbeda (Vp). Dua langkah penting
untuk pengolahan data refraksi seismik, yaitu pengambilan data kedatangan
pertama dan pengelompokan data menjadi lapisan terpadu dengan kecepatan
gelombang yang identik berdasarkan waktu -Kurva jarak (kurva TD) Setiap
tahapan dalam proses refraksi seismik menemui ketidakpastian.Penelitian ini
memanfaatkan hasil pemodelan ke depan dari dua model geologi sintetik yang
diberikan batas lapisan (garis lurus menipis perlahan) dan Vp masing-masing
lapisan. Model terdiri dari lima lapisan dengan kecepatan yang ditingkatkan
dengan kedalaman yang meningkat (Vp =700 m/s, 1100 m /s, 1500 m /s, 1800
m /s, dan 2400m / s dari atas ke bawah) dan model kedua adalah enam -lapisan
yang disediakan lapisan buta (Vp =1000 m /s, 1800 m/s, 1700m /s, 1500 m/ s,
1800 m / s,dan 2000 m / s dari atas ke bawah) Ketidakpastian penentuan batas
yang berorientasi dari pengambilan dan pengelompokan data dipelajari. Pengaruh
lapisan buta dan jarak penerima (2m, 5m, dan 10m) pada ketidakpastian
penentuan batas juga dipelajari. terhadap hasil pengambilan tujuh mahasiswa
pascasarjana, diperoleh variasi ketebalan yang tinggi dan sudut kemiringan dari
dua lapisan teratas. Bersama dengan ketidakpastian pengelompokan data, model
geologi yang dianalisis dapat menyimpang dari model yang sebenarnya secara
signifikan. Lapisan pengikat memperkuat ketidakpastian .Berdasarkan hasil
pengambilan tujuh mahasiswa pascasarjana, diperoleh variasi ketebalan yang
tinggi dan sudut kemiringan dari dua lapisan teratas. Bersama dengan
ketidakpastian pengelompokan data, model geologi yang dianalisis dapat
menyimpang dari model yang sebenarnya secara signifikan. Lapisan pengikat
memperkuat ketidakpastian.Berdasarkan hasil pengambilan tujuh mahasiswa
pascasarjana, diperoleh variasi ketebalan yang tinggi dan sudut kemiringan dari
dua lapisan teratas. Bersama dengan ketidakpastian pengelompokan data, model
geologi yang dianalisis dapat menyimpang dari model yang sebenarnya secara
signifikan. Lapisan pengikat memperkuat ketidakpastian.

FTEERBLE o APFY R AT BR KR 2 FE

Seismic refraction, Time-distance curve, Uncertainty, Synthetic case, Forward
modelling.
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Towards an automatic identification for the rockfall seismic signals using machine

learning -technology
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machine learning, ground motion, rockfall, Luchang
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Offshore Windfarm Phase 1 Demonstration Project — 3D Geological Model and
Nearshore Bathymetry
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Offshore Wmdfarm, Geological Model, Cone Penetration Test (CPT)
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Investigation and Management Plan for Potential Large-scale Collapse in Xiuluan
and Taigang Areas (2019)
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Zhenxibao, Xiuluan, Taigang, Potential large-scale collapse, Evaluation of the
effectiveness, Monitoring
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Investigation and Mitigation Strategies planning for the Large Scale Landslide on
Shiuewunau area and Kuanghua area (2019)
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Shiuewunau area, Kuanghua area, Potential large-scale landslide, Observation of
slope stability
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Video Surveys and Sampling of Seafloor Mineral Deposits in the Southern
Okinawa Trough
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A study on hydrothermal vent system using seismic and sonar data in the rifting

center of Southern Okinawa Trough near Taiwan
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Geological investigation results of mineral resource potential in the offshore area of
northeastern Taiwan

- M RE3R E o Poster

The southern Okinawa Trough (SOT) is a back-arc basin of the Ryukyu subduction
system. It is characterized by well-developed active normal faults and volcanism,
which are the favorable geological conditions for the formation of Seafloor Massive
Sulfide (SMS) deposits. In order to investigate and evaluate the mineral resources
potential in the SOT off northeastern Taiwan, Central Geological Survey (CGS),
Ministry of Economic Affairs, Taiwan (R.O.C.) had initiated a 4-year project since
2016 and conducted intensive geophysical, geochemical and seafloor image
investigations in the SOT. We have identified six hydrothermal fields in the
investigation area, namely Yonaguni Knoll IV-1 (YK4-1), Penglai Fault Zone (PFZ2),
Geolin Mounds (GLM), Mienhwa Volcano (MHV), Fire Dragon Volcano 1 (FDV-1)
and Fire Dragon Volcano 2 (FDV-2). More than 80 kilograms of ores were collected
in the GLM site in 2018 and the estimation of average metal content is at least
50%. Several hydrothermal mounds (ex: Witch Mound) and black smokers (ex:
Devil Chimney) were recorded and sampled by remotely operated vehicle (ROV) in
the MHV site onboard R/V LEGEND in 2019. Cored sediments and ore specimens
that were taken in the hydrothermal fields show relatively high concentrations of
Au, Ag, Cu, Pb, Zn, Sb and Bi. The results signify the potential existence of rich
metals resources in the hydrothermal fields in the SOT off northeastern Taiwan. It
is recommended that further detailed investigation is required at these
hydrothermal fields in the future.

southern Okinawa Trough; hydrothermal field; mineral resource potential



P Ep
F2 P
F %Al

&

g TP
R TP

B T
117 18 p (A 9 =)

ER1-P-008

- Energy and Resource

TIRFTIRE SRR

Rk = (William Lin) [ 5 %7 @ A7 97+ P2 e] (G f’riﬁ’)

%7 ®(Tzy-YiChang) [ 7 @ FFEEF 3 74 4 12 0

R B RPN R B2

An Application of Seismic Lithology Prediction in Depth Domain
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Preliminary Study of Fracture Model in Tuchang/Jentse, llan, Taiwan
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TR =& HOTTC)H M #3] ik 45 Schlumberger = 7 Petrel®f#§# )« st Discrete

Fracture Modeling fifie 8 {7 o A H 4% =% 352 B2 i 452 2 T T
Fe 2> %% (Fullbore Formation Microlmager, FM) #7118 2_ 2| 3 4, » 2 d 3t A &
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(fault framework) ~ #-7] 8 % (model boundary) ~ #-3]:% = (model construction) ~ f=
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Geothermal, Borehole Image, In-situ Stress, Fracture Model
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Foagp Study on the Differences of Grey Decision Analysis——Implication for Massive
‘ ‘ data and Regional data from the data of Parameters (Ro%, Tmax, HI)

- Fh 47 2 — i kEdE B o+ Poster

This study for the 3 parameters (Ro%, Tmax, HI) will be extended on the analysis
of Principal Components, Discriminant, Cluster, Factor, Covariance, and Grey
Relational Grade, in order to process a comparison among Grey Decision-Making,
grey forecast of grey relational grade and regression model forecast, and to
confirm the results on constructing assessment pattern of oil-generating potential
from organic materials, and the third, comparative analysis will be conducted for
mathematics functions from evaluating oil-generating potential in the earlier. Expect
to get the most suitable the related functions for the evaluation system of oil-

1 & generating potential from organic materials through grey decision-making.
Meanwhile, the purpose of this study is to establish the reliable indices of synthetic
assessment of organic materials in the evaluation of oil-generating potential. The
scope of this study will be focused on Rock-Eval pyrolysis, organic-matter analysis
by py-GC, multivariate statistical analysis, regression model forecast, grey
relational grade, and relative mathematical model. In addition, it is to present new
guidelines for improved evaluation of the mature process, oil-generating potential
and thermal maturity using evaluation system of oil-generating potential from

organic materials through grey decision-making.

oo M F

o M Grey theoretical mode, Oil-generating Potential, Grey relational grade analysis,
' ' Grey Decision-Making, Principal Component Analysis
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A study of micro-seismic signal in geothermal reservoir
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The geothermal energy potential in metamorphic rock areas
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+ S (Huang Wei Cheng) [ 5 %@ i i 5 L
M %45 (Chen Szu Ting) [~ # ¢ @ % ix 5 L2 2]
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5 %89 (Shih Hui Huang) [ & % ¢ & %> 5 <
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How permeable fault systems control geothermal fluids in tight rocks: A case study
in the slate belt of the Central Range

- M RE3R E o Poster

The slate belt of northern Central Range in Taiwan is a geological region with high
geothermal potential. Conductive fractures, faults, and fault zones are considered
important conduits for subsurface geothermal fluids in this area because the low
porosity and low permeability of the slate formations. Between permeable fracture
networks and permeable fault zones, in this area, this study revealed that
permeable fault zones play a more important role than open fractures for the
production of geothermal fluid. According to the wireline-logging data of the
geothermal wells in the northern Central Range, fault zones with porous fault
breccia and high-density open fractures may be the main geothermal fluid
pathways. Based on the logging data, most fractures are clustered within the fault
zones but not widely-distributed in the geothermal reservoir. We suggest that the
role of open fracture networks is to increase the heat-exchange efficiency between
the fluids in the fractures and the high-temperature tight host rock. On the other
hand, in order to acquire high geothermal fluid production rates for power
generation, porous fault zones with highly-permeable structures would be needed.
The development of permeable fault zones in this area requires a combination of
suitable lithology (higher tensile strength), faulting behaviors, and fault activities. To
lower the risks of geothermal exploration and production of this area would
correctly predict the locations, properties, and subsurface extensions of these rare
permeable fault zones.

I T ANl N

fault zones, fractures, geothermal fluid, slate belt

/ /—5
>

eed T‘J
ed



=

p iy
P
HRAT NG

HAL

P Ep
W2 ALy
E R il

Pov AT
w e

B T
117 18 p (A 9 =)

ER2-P-006
- Energy and Resource
R BB i R

* ﬁs‘;ﬁ(HUANG WEI-CHENG) [ - 8¢ 4 * l)v\—'ﬁ o Pl (LR TEH)
M = (LIAO, MING-WEI) [ 5 # 7 7 i F T
# M = (YANG, KUO-WEI) [ 5 @ i » fﬂp 5
F‘ﬁf;f%,(LIAO CHI-YUEH) [~ & # irg Lo @

FHEFIFEARR AP TAAFERZ & %
Results of surface geology in Jentze-Tuchang geothermal area, Yilan
- 4L EE3F B ot Poster
CHEIFFRAFENETFT R D Y L LREERAR IR FHEEL G o
ERSHEST S B BT ERA > BEREISA P RO P EL FNY FHER
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Ve A#H O E- HEFF AP RBTHLATSEL TR PRE2 L T 2K
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oy REMN P A2NBEEE2ZP AT ELE B FLECEEREABLIFEB L
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%#m_xﬁw’vui TR 2 WM Ap -G s P AE R &2 5 = B 8 5 o 300 4
FERAR %@T’%ﬁﬂr%ﬁ%z%%% Sl R L gfuﬁ%lﬁﬂw

\'fl

#
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Jentze-Tuchang, geothermal, fracture, geothermal fluid, geological model
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Error analysis and improvement of anelastic strain recovery method

- 45 kE3R B o+ Poster

HL I S SR A BES AR 4 Tb MEE R B R R R A A AE R
L RAPM T2 - o M A DR RETE Y FIREL oK T A
o R ITE T #B$ TEM R EIREGF FAIR S
R k5l xamiéﬁﬁ,z ook 4 B > PIITE @ *F AT B2 'fr’ LM RS YREE
Hoe 2B R g v iR (Anelastlc Strain Recovery > ASR){B e rn;s- = A iR

o~ 3 ﬁﬁm IR A RIE R o EM R v R LAY w@#??l
A od BABRUEMAASOVYRRE T Z AR R @fr*ﬁuﬁa’ﬁ%\%‘r*
%oéﬁﬁaﬂﬁﬂﬁ%w@%fﬁ& piﬁﬁéﬁwwgf##’u?rﬁi

ki i ﬁ%#;_ﬁﬁﬁaoﬂw’#P B L OB e 18 BRI DAL
24 BREFOERG S R 6B oL BRI E - mP A RPEES D RREK
%’Luﬁﬁ1*“ﬁ%L@%¢%’ﬁuﬁfﬁﬁ’uﬁwﬁiﬁﬂllﬁoa
EERSL %ﬂ’wglm*‘“%ﬁ%ﬁ%ﬂ%hﬁﬁ%ﬁﬁ’ﬁiﬁ%ﬁb*
LA AL HETE Y FA B A Aok A B A E G
141.14°/45.79° ~ 036.22°/14.05°4- 293.74°/40.81° » R T & < & 4 fﬁﬁ*@ s w
A-kaw o ER®A 2 {ci i s i 296.18°fr 65.31°W > =g 2w i1 &=
A EREE > I BN A TR APIERE AR AT HREET sbﬁi@»%i’ IE
P A7+ ELHEBPEOEIE > 2E R4 d L P 255 3.66 2224 2.06
MPa o & k1 iTHR-€ 38 T4 $hr 53 47 > Rag B ATFRE * A7 23 ViR 70
FoEBMRBFVERIGRAF AL c B AR ITHET R LFF L 2R
BERTPEERFY
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Anelastic strain recovery method, in-situ stress field
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# #£3% (Huang, Ting-Wei) [1 5 #4787 3 Fe Hof & 1+ 187 3 #1] (1T )
¥ /7 (Huang, Sung-Yang) [1 # F e 1 B #8118 7 #1]
+k3 2 (Lin, Chao-Yan) [1 # 37 7 B & it 1 57 7 #7]
4 ## ¥ (Chung, Chuan-Wei) [1 # H 7 7 B #1282 i 1 87 7 #1)
’H‘iEEZI(LIn Cheng-Kuo) [1 i#iﬁtr/?‘ o MRty er]

- 2 (Liou, Tai-Sheng) [R = # &t < & » sk &2 g 2 4 X]
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A method to construct 3-dimensional hydrogeological grid
- M RE3R E o Poster

BOTORR BB ERRA 1T R R 0 A b aRALY SN (TR Ry bldop
TORFRATER 2 B BB SRS R o P iR
1 2 > 4 TOUGH3® ~ PFLOTRAN ~ MODFLOW % » + § & * 3 T4 & ;% (Finite-
difference method, FDM)#t 3 2~ % ;2 (Finite-element method, FEM) » 7 % i¢ * i@
B2 B et KBS F R T FIP AT g hdrd 2 e ki
A H SRR T 0T dokett kR R %%"Tﬁmﬁliéﬁo 00 et AR
FHPRA TRTEF N RG> ST FHE] BB THE] A0
B R o SR T - %#ﬂﬁﬁvﬁm%31m’%ﬁﬁbmﬁw"ﬁﬁiémﬁ
L2 pRRE Z A TR AP ERBEEAE R Rl T RIERRER LG

TR E N A o B TG RIER T oRIRE A B AR 0 oA e 2
IR BRATIY ek Sdp it o @B e R AR > A R RE B ’Frr*]g:lefl’\
AN i i I B A e i
Fharlg] o Fltdee A B F ol R B BF G fr s g e TR E
B! R R c ALY P S p e B ERY AR TE R ody
T H B AR o K 2 PIAR A o BEARAE R EARRAERE > LA dgd 2 (e A
FRETF hge g L S T ORBCE R R o
ST a =~ SNE S - SUE S SN S
Groundwater flow simulation, Unstructured grid, Hydrogeology
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¥ /7 (Sung-Yang Huang) [1 # s 7 Fx]
¥ #2237 (Ting-Wei Huang) [1 # 3 7 1]
éﬁ% lg (Chuan-Wei Chung) [1 i‘ca}iﬁﬁﬁ F]
4 (Tai-Sheng Liou) [ = ¢ & «~ Ak £ 5 ]

”ﬂflﬂﬂu(Pa -Shan Hsieh) [1 é‘pjiﬁw;ﬂ &3
42 R (Cheng-Kuo Lin) []
PO R T E
Geological data digitization and modeling display application
- M RE3R E o Poster

At R 2 TP R 2R 0 BLH S TSRS b T AP MR AR
HE BT oo Bd I g Pl IF(B]4 i*« %‘r BIkpEa s 1ir), VARG 2T
B TR E WA F s Jr I F R AN TR R TR AR
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B RE O - = By %f'*ﬁ.fi‘t‘l“f TV RER TR EAAM ARy 2 B
B TEE A RAERF Y AR ﬁ?‘}ii@a‘%ﬂi b AV ITLBENIRERTELE &
Too WEF TR TORGREHER > AR S AP BEE G 0 TR R T
B s@Etakd gy - ARFT AHE TG B T e T2 -
ﬂfpz&ﬁmﬁﬁﬁwﬂ%~’%Akmﬁﬁﬁ PARHL R ER 0§
ﬂﬁ T} Iv} N »npr lytil& @] £ riF,*‘r,.+ ,i vb 't -5 J\ 7 Rl 1:3 Plf{—'?t’/n i m‘é‘_ﬁ r].%
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f‘ Tk R 2 A M TR ERE AR A e N5 LS HANFR S AT e L
50m> ;T g T 5km > &3+ 53 e & Mo ';?E Ao TR ESEE TR
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PR RO 2 B0 Hd o~ B TR
Geological description model ~ 3D-model ~ Structure ~ Groundwater flow
simulation
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% /i (Huang, Sung-Yang) [ # Hiers 3 Fe ok 82 1 2 47 3 9] (l 3 T )
+k3 2 (Lin, Chao-Yan) [1 # 37 7 B & it 1 57 7 #7]
3 #23% (Huang, Ting-Wei) [1 % 5 isF7 7 F2 Hl g v 1 57 7 #7]
éﬁ% i#(Chung,Chuan-Wei) [1 % HisF7 7 Fo HFL 82 10 1 87 7 91
H4E® (Lin, Cheng-Kuo) [1 i#iﬁtr/?‘ o MRty er]
%] 5 4 (Liou, Tai-Sheng) [R = ¥ & ~ & » R B BB F ]
b TR /ﬁiﬁ‘fﬁ’:ﬁ—*’? 7?&’%? CE T — 1 fuiﬁi E|
Groundwater Flow Simulation and Visualization - A Case Study of Huayu Island
- M B4R B 5 Poster
Mt A FE -‘ﬁ‘#'“ Pefl k SLeRR T 3N 0 e TORTESRGERS R R R .
Be TFoRR fz’%ﬁ—%v}iﬁﬁr* TORFIRE B BRBHEBEN TR 2§ LRI BR P
“ﬁ“TK?1%h@?§’ﬁ%ﬁﬁiﬁﬁﬁiﬂﬁﬁiﬁ°%7@ﬁ§*§€
% Rz i & 4 & (Computational Fluid Dynamics, f§ # CFD)#-5t #c48 % 4a
_ﬁ}f%m Pl A BEE A o Bx OFEE A Ao BAg s 2 B ”}5 FFE Tk ’Fﬁ?
ﬂ’%sﬂm%?if@m$@$%lﬁﬁaﬁwimD&@ﬁﬁﬂﬁﬁﬁﬂﬁﬁ’
B TR BB RS A SRR R AT o AR B -
& » 3 * TOUGH3 2 ParaView :& f%ki ToRGH R SR AR ET B
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;H;; » 2.5%2.5%2.5(m3) > &~ R 5 10*10*10 (M3) > FHE5 »ce B 3 7 fz';
ngl (EEI i'/é"#z"»% A R FRIK TG L%EL > 17 L%r/{ e J\KJ\EF'%%?L » b3
IL/%]L@SKE!J& R F PRk FEFE B ER S Rk TRRRG "ié%‘ri
»%ioﬁﬁ%%%ﬁgaf¢ﬁ%ﬂéiwﬁ’ﬁ&¢%am%&mﬁﬁﬁﬁ:
POk e ROl S R B o A RKI A e vk g A e P RE T
AR o st Ed AR AR SRR > R INREHR S L) €
AR mﬁ‘“Tkwﬁﬁ&*%m/é’ﬂ“ﬁw?FCTD&mﬁ%ﬁﬁﬁﬁﬁ
it & 47 (benchmarking) » & & fé4p £ Bt i 5 8 % o  Jp > 3 4p e e 148 X
Téﬁ?%ﬁﬁﬁﬁéw’mﬁﬁﬁﬁﬁv%?ﬁm*?10mHT°
oEORGRECRR - PRt R B G
groundwater simulation, unstructured grid, salt-fresh water interface
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Exploring the hydrocarbon potential of the southern depression in Tainan Basin by
basin modeling
- M RESR JE o1 Poster

WA FF ,J;%zm; CIER P EEEEAF TR F A RRES F
FpAFRETE > & L FRERAH XD T E r/?f’ 1 71‘/4 5?3&)‘1:?1‘57%
ERRIE R ﬁiéf%'f e i F R AT U S e 28 IRLE S F A
ro-me 4w 2D ;‘? o @ * 1D £ 2D 2 ¥ #-$t (Basin Modeling ) #is > #5344
AT e th AR R f B o FTR TS AT ST TR P ED
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i 7 2D 2 ¥R R 1 ﬁﬁ#ﬂm4&*”“iﬁﬁi’i%ﬂ*%

/7:- H'P/”?@":l ’ P\»:'Bé*:l'aél“m ifﬁl g‘%ﬂ 'j/‘J’ FEl °p 5«;77? ?Pié,él‘wﬁ“é‘i‘]"”&/é’
ERTLESEIRELE L
PEBHR 542

Basin Modellng, Tainan Basin
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5 12 pr(I-HSIN CHANG) [R] = @ & + B] (i 31 17F)

N o GPSERE 7|2 4B L & 4 47

Detrended Fluctuation Analysis Of GPS Time Series In North Taiwan

- #EE3F B o1 Poster

#i+ & X+ GPS(Global Position System) s |3 % =45 o %) b e B = 3
PN RGER O G B TS & ke FAR R TR TR T RRIR D
BOEIEE 0 4 T k- HEE Rl T Pl en g dEfe(noise) 2 H A1 R Bcdh ¢ AT
BAFL e o AFT A SHTLET RS AU EL LS LLR S Lk L
(FE) oA gy ~ 2 Lyt U d ke Sk (T H)E = RHEE R 23 BREE o -
H GPS R B 7| & w* g L 2 X (least squares, LS)fr# £ 3% 4 47 (singular
spectrum analysis, SSA);‘/,@,% MMEARF 2 S > L e 3 AR B
% #7 (detrended fluctuation analysis, DFA):E (7 #75 4 #7 » d & & power-law 34 0
#% £14 4p ic(Hurst exponent) & &g 3231 0 p 2 4p i (self-similarity) 42 & @ % #7435 #ic
A A AR TR R el R L B AR e AT
%* “f TE B PEATI A NEEE R ERT DO RIFAEN L TR B
TR E LG BEF AP R R RV LER T P iRy o

2 AR B 2 47 ~ ARETHE L B - GPS B A 71 ) A 7

Detrended Fluctuation Analysis(DFA) .Hurst exponent. Fractal Analysis Of GPS
Time Series
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Interseismic slip of the Shanchiao fault from GPS measurements in northern

Taiwan

- 45 kE3R B o+ Poster

oA RS RS o FRIT L RN BT S A SR D B PR 2 - o

irﬁ s AR PR RRFEE L L SL(CGPS)RRIE > b F Y % TR R
FHRRISE > KBRS ER R T TAREFBE, AP NERT D

@-)i g APiﬁ”"m\ly%l”'uﬁ-é] Sip Sl iz HEP L 2 T 1

A L8 2006 - 2016 = B 41 B GPS i k% 2006 - 2015 & & 81 B 45 #5 2 2. J\

“W&%’ﬁﬁﬁﬁ¢ww@mﬁﬁ&@ﬁ?A#E%&O%éjiuﬂgi

FEFEAFFEE G TR BE S L 2L FEEA DR 3 A

L # )fér MEH B AR RSO TR K% p 24P 2 (empirical

bootstrap) = & # #% :5 4 o % % & LYrErk chF ;?; SRR LML aﬁ;@%a

(>6 km)=+ &1k - & 5 ..] % 11.5-24.9 mm/yr poa e e® M A (75 3R

7k 5 3.1-8.7 mmlyr > FIRF &7 A R 5 5.0-9.3 mm/yr o {3t fELp[ 2 d #1127 Hagg

Fae R BB %vﬁ bwwamﬁﬁ&ﬁﬁl~%mwﬂ%w@mn%—i

B WERATIIAe i BT R A 2 b BRI AL A B A & F PO TR AL

HE R IEH g S VIR BT > iR P AR RINF R G chR A

AFE T R AR B LYrE ST el ;‘ﬁﬂﬁ% #F o T AR FERrE RS

"'15111‘.4:4‘“@;’xpkphTé]ffl,ﬁE’fﬁiA\‘f’?7 2 I'Z‘QJB;j—;°
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GPS,Shanchiao fault,interseismic slip



g RE FE3E T

P 117 18 p (2 ¥ =)
=35

AL G1-P-003

iy - Geodesy

AL I3 B 81 B AL

i 17(Hsin Tung) [Institute of Earth Sciences, Academia Sinica] (i 3t i* )
R Z = (Horng-Yue Chen) [Institute of Earth Sciences, Academia Sinica]
=¥ 7¢. 1% (Ya-Ju Hsu) [Institute of Earth Sciences, Academia Sinica]
A + &} (Chin-Shang Ku) [Institute of Earth Sciences, Academia Sinica]

B k< F-(Chi-Hsien Tang) [Institute of Earth Sciences, Academia Sinica]

# 7 #% (Hsuan-Han Su) [Institute of Earth Sciences, Academia Sinica]
. AR RIR R TIRIRA R T Rl¥ B2
F AP Crustal deformation at westernmost Ryukyu Trench revealed by GNSS and

‘ GNSS/Acoustic seafloor data

P 2 Al - AL k4R B 1 Poster
We investigate strain accumulation along the southern Ryukyu subduction zone, by
installing a transponder array, OHUA, located about 100 km offshore eastern
Taiwan, and 55 km from the trench axis. Eight campaigns have been conducted
from 2014 to 2019. Taking account the back-arc opening of the Okinawa Trough
and plate convergence, the shortening across trench axis shows an eastward
increase from 90 mm/year near the east coast of Taiwan to 124 mm/yr along the
Gagua Ridge. This increase is related to the growing of trench-normal compotes
from 23 to 78 mm/yr with increasing distance from the pole of Yonaguni block
located on the northern tip of Central Range to the Ryukyu Arc. In contrast, the
trench-parallel component along this segment has a similar rate of 78 mm/yr. A
notable trench-parallel motion results a series of strike-slip faulting along the
accretionary wedge as evident by marine geophysical data. With the constraint of
seafloor measurements form OUHA, we suggest plate interface along southern
Ryukyu Trench is at least half-coupled.

PR BEF AR RPRIE, FRER, FAYES, LHBER
=~ M43  Seafloor geodesy, plate boundary, acoustic, transponder, rigid motion
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The Examination of Correlation between Precipitation and Global Positioning
System—Derived Zenith Total Delays
- #EE3F B o1 Poster

AP enE I 23k ik %(Global Positioning System, GPS)#18 2
BLRIF R E X e as 3B (Zenith total delay,ZTD) » %3t 5 $ % 2% & £ 1%
g SRR NS F adp Bl o A8 7 % 7 GAMIT/GLOBK R E kA R
B¥EFAENZID B L8 GPSH & R EA F 7 k2 RIS Y 13 e
Berneseb5.0 f# & 1= = £ & 4p ¥ 2_i=(Double-Differencing;DD) 4 {8 ¢7 ZTD i®*
oo P R-ZTD B8 F % hor k2 a £ (T4 4 47 0 353 ZTD 17 52 7 T fdx
FIRIRDT o P TR 5 sk 0 GAMIT £ Berneseb.0 2 & i
ZTD 'g%4pr > & ZTD o U8 E{0A 4pif > & a2 Eenigd b Ad 4 2 ARG K
F o ot d g b o 4o GAMIT 2 * 50 GPT-2 2 Bernese 5.0 f2.5 efic?] 7 &
frig— # St s i3 -
X RAEEF o DI T A
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Gated Recurrent Unit and 3D Convolutional Neural Networks Applied to Sentinel-
1A SAR Images for Rice Fields Detection in Taiwan
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Land surface temperature monitoring at Mayon volcano of Philippines by satellite
thermal infrared observations from 2000-2019

- 4L kE4R B o+ Poster

Mayon volcano located at eastern Luzon Island is the most active volcano in the
Philippines. The high level of vulnerability to volcanic hazards for Mayon’s
surrounding area has gained considerable public attention for it is surrounded by
eight densely populated cities with a total of one million inhabitants. It is an urgent
task to develop and expand reliable and affordable long-term methods in volcano
monitoring. Satellite remote sensing has been underutilized in Mayon’s hazard
mapping and monitoring system despite abundant open-access satellite dataset
archives. In this study, we conduct monitoring analysis on a nineteen-year time
series of Land Surface Temperature (LST) obtained from satellite thermal infrared
images. We used LST products both from the ASTER thermal images (90 m spatial
resolution) and MODIS (1 km spatial resolution) images. The Ensemble Empirical
Mode Decomposition (EEMD) is adopted as the decomposition tool to extract
components of different timescales from the LST time series. Physical
interpretation of decomposed LST components at various periods are explored and
compared with Mayon’s eruption records. The LST annual period component is
compared to regular annual cycle air temperature. Results show that LST annual
period component tends to lose its regularity following an eruption. The dissimilarity
of the two time series has been taken as an indicator of volcanic restlessness. We
have constructed the trends of different timescales based on LST components.
They all indicate the uptrend. This implies that Mayon volcano will remain restless
in the future decades. The proposed satellite-based monitoring approach can be
applied to volcanoes where access is problematic, or when the volcanic monitoring
budget is insufficient. It also works with the integration of the established
monitoring systems to better study Mayon volcano as well as other volcanoes
around the world.

Mayon volcano; Land Surface Temperature (LST); MODIS; ASTER; Thermal
Infrared (TIR); Ensemble Empirical Mode Decomposition (EEMD)



=

p iy
P
HRAT NG

HAL

a4

f

LA T
iﬂ"éﬁgﬂ
P A 57 Al

Ty
B MR

B T
117 18 p (A 9 =)

GT1-P-001
- Geoscience Technology
b ﬁﬁ?ﬁ@%;}ijﬁ_—gziﬁ BRH
% 2. #'(Jey-Jau LEE) [NSRRC] (i 3 m—*f)
4 #i (Yu Wang) [Department of Chemlstry, National Taiwan University,]

High Pressure Structure and Magnetism of one 1-D Molecular Magnetic Material
- M RE3R JE o1 Poster

Molecular magnetic materials(MMM) have been attracted much attention for
increasing demands on smaller size magnetic memory devices and interest in the
interpretation of the mechanism for complicated magnetic interactions. Many
studies focus on investigating the magnetic coupling mechanism and the magneto -
structural correlation. Many methods can be used to control magnetic property. The
external perturbations can be temperature, light irradiation, pressure, and pulsed
magnetic fields all may change the magnetic coupling interaction in transition metal
systems. Here, we use pressure as external force to study magneto -structural
correlation. We report here the structure and magnetic behavior of one 1-D helical
chain iron complex [Fell(p-bpt)(u- COOC5H4N)-1/2 H20]n (bpt=3,5-bis (pyrid-2-yl)-
1,2,4-triazole) , 1, in ambient conditions and under hydrostatic pressure. The
complex was crystallized in a tetragonal space group l141/a at ambient pressure,
each iron atoms linked by one bpt and one isonicotinic acid legend, which form an
infinite helical chain along the screw axis 41 at c-axis direction. The iron atoms are
iron (2+) high spin state with distorted N4O2 coordinated shell. High-pressure
powder X-ray diffraction experiments from 0.03GPa to 2.79GPa pressure were
carried out to understand the structure precisely and correlation between the
structure and magnetic behavior. The careful analysis of a series high pressure
structures showing a pressure-induced shrinking more than 10% along the chain
direction, which can describe as spring compressed 10%. This make the iron-iron
distance from 4.445(2) A at ambient pressure change significantly to 4.083(6) A at
around 2GPa. The coordinated shells of Iron (N402) also decrease 0.11 A about
averagely. The spin state of iron and magnetic property under high pressure of title
compound also will be shown in this report.

R L
Molecular magnetic materials, high pressure
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Analysis of the characteristics of point clouds of vegetations acquired from UAV

LIDAR System
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Applying a new ground point filter using moving windows and iterating point

labeling method to UAV-borne LIDAR data
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Planning and application on underground vectorization data of geology
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A new experimental apparatus with diverse applications to the study of geological
fluids

- 4L kEIR B2 o+ Poster

We have constructed an experimental apparatus capable of investigating long-term
chemical reactions between gaseous, liquid, or solid mixtures under extreme
conditions. The equipment is compatible with pressures up to 90 MPa and
temperatures between -196 to 600°C, which mimics naturally occurring near-
surface P-T conditions on many planetary bodies. Samples are contained in
optically transparent, fused silica capillary tubing, which allows for continual, non-
destructive visual and optical monitoring of the internal reactions. The capillary
tubing is also inert to acidic and sulfurous environments, highly permeable to
hydrogen, and can be either sealed on one end and attached to a pressure
generator, or sealed on both ends creating a transparent capsule. The equipment
capability and operating range and the capillary tubing characteristics make it
appropriate for use in experimental studies investigating a diverse set of geologic
fluid reactions. Prominent applications include experiments on redox control,
supercritical fluids, calibration standards production, synthetic fluid inclusions,
organic hydrothermal degradation (e.g. hydrocarbons), and chemical diffusion and
solubility. This list is by no means exhaustive, but it demonstrates the utility of the
apparatus for applications far beyond our original intent. As such, we are now
making it available for use by the wider Taiwanese scientific community and
welcome our colleagues to approach us for further information on its specific
application to their projects.

geological fluid reactions, high-pressure experiments, in-situ optical spectroscopy
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Focus Stacking Automatic Microphotograph System- TORI FOCUS
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Reveal the devil in the detail: Nanometer-scale secondary ion mass spectrometry
(Nano-SIMS)

- 4 kE3R B o+ Poster

Nanometer-scale secondary ion mass spectrometry (NanoSIMS) has been used
for frontier researches in many field including biology, medical science, material
science, earth and planetary science. It can analyze the lateral distributions of
elements and their stable isotopes by very high spatial resolution (down to 50 nm
per pixel). For NanoSIMS analysis, samples are placed in vacuum chamber and
bombarded by 16 KeV primary beam (Cs+ or O-) to produce secondary ions. Then
the charged secondary ions are collected and guided to the mass spectrometry
with 7 detectors (Faraday cups or electron multipliers). The NanoSIMS in Taiwan
was setup in the core laboratory of interdisciplinary building of science and
technology in Academia Sinica. Welcome to contact us for collaborations.

S ARG EF R ORI F LB R
Secondary ion mass spectrometry, stable isotope biogeochemistry
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Carbon storage systems in central Taiwan and offshore area
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Applications of time-lapse ERT in NAPL contaminated sites

- # k3R B o1 Poster

In recent years, geophysical technique has been widely used in soil and
groundwater investigation and remediation of contaminated sites assessments in
Taiwan. Electrical Resistivity Tomography (ERT) in particular has great
performance in contamination delineation in either small or large sampler areas, by
collecting data from the traditional one-dimensional data to two-dimensional and
three-dimensional data or even four-dimensional data. In this abstract, case studies
regarding NAPL contaminated sites in Taiwan involving time-lapse ERT are
introduced. Conducting both surface ERT and borehole ERT within existing
monitoring wells can greatly increase the resolution in depth compared to
conventional surface ERT survey, but it need to solve some problem such as mirror
effect. Results shown that ERT, in particular when time-lapse measurements were
made, helped provide more information to assist the data interpretation, and
improves the overall effectiveness of soil and groundwater contamination

surveys. These case studies involving LNAPL and DNAPL contaminated sites are
discussed in this study and ERT surveys were conducted to delineate potential
contaminant pools.

PER B LI Bty TR

Timelapse electrical Method, Crosshole ERT
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National Central University] (i€ 31 1% )
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Estimations of aquifer properties by using cross-hole hydraulic and heat
tomography surveys in a two-dimensional profile sandbox

- 4x kE3F E o+ Poster

Groundwater resources management has substantially relied on an understanding
of hydrological properties. Important properties such as hydraulic conductivity (K)
are estimated with hydraulic head collected from hydraulic tests. Conventional
approaches to obtain the hydraulic conductivity values for aquifers rely on hydraulic
tomography survey with several drawbacks such as non-unique since many
mismatches exist in the data solution and coverage. In recent years, tracer test
using distributed temperature sensing (DTS) technology opens up the approach of
replacing additional test data with the estimation of hydraulic properties. The
purpose of this research is to test and compare the hydraulic properties values
measured by temperature and head in sandbox experiments. In the study, VSAFT2
software is applied to the cross-hole hydraulic and heat experiments for the
estimations of aquifer properties. The results showed that the inversion of
temperature data resulted in a smoothed reconstruction of aquifer heterogeneity,
while head data inversion leads to lower-resolution estimation. More details, the
correlation from thermal conductivity is higher than hydraulic conductivity are 0.97
and 0.84, respectively. To conclude, the result of thermal conductivity presents the
benefit and potential to apply the tracer test using DTS into the real case.
BAfeRBREVFTSGAL > VR FTHR K BRSO £ BE S > VSAFT2

heat and hydraulic tomography surveys, sandbox experiment, hydraulic
conductivity, thermal conductivity, VSAFT2
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Flow dimensions of borehole sites in Taiwan mountainous areas
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Triple oxygen isotope compositions of Taiwan precipitation: Preliminary results
- H k3R B o1 Poster

In this paper the preliminary results of the triple oxygen isotope compositions,
including 6170, 6180, and 170excess defined by In (6170 +1) — 0.528 x In (6180
+ 1), of Taiwanese precipitation are presented. The samples are collected in Yi-Lan
from 2015 to 2017 and Daliao (Kaohsiung) from 2018 to 2020. The samples are
analyzed using Picarro L2140-i isotopic water analyzer, and the analytical
precisions expressed as 1s for the laboratory standards are better than 0.018%o. for
0170 and better than 0.028%o. for 8180, respectively. The results indicate that the
linear regression relationship for 8170 vs. 8180 of Yi-Lan winter precipitation,
sourced from winter monsoon air mass, is In (8170 +1) = 0.523 x In (3180 + 1) +
0.014 (R2 = 0.99999, n = 132), and the regression of Kaohsiung summer
precipitation, sourced from summer monsoon air mass, is In (6170 +1) = 0.526 x In
(6180 + 1) + 0.014 (R2 = 0.99999, n = 52). The slope and intercept values of the
both regression lines are respectively identical to those of the Global Meteoric
Water Line for proposed by Luz and Barkan (2010): In (6170 +1) = 0.528 x In
(6180 + 1) + 0.033. In addition, the mean values of 170excess and d-excess of
the Yi-Lan winter precipitation are 23 + 16 per meg (1000 %o) and 15 £ 1%,
respectively, and those of the Kaohsiung summer precipitation are 26 + 13 per meg
and 8 £ 4 %o, respectively. The results seem to display that no differences of the
triple oxygen isotope compositions between summer and winter monsoon
precipitation of Taiwan, although the precipitation d-excess between seasons
discrepancy is significant.
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Investigation of the relation between land use and groundwater quality in Taiwan
- 4 kE3R B o+ Poster

In recent years, the demand for water greatly increases with Taiwan’s
population growing cause the water quality and supply become an important issue.
Although Taiwan has abundant rainfall, which is not easy to retain surface water,
and cause the groundwater become an important water resources. A long-term
groundwater quality survey in Taiwan has revealed obvious contamination of some
part of the groundwater. The harmful chemicals coming from inappropriate land
use permeate through unsaturated soil and ultimately reach the underlying aquifer
system. Groundwater quality in shallow aquifer is thus significantly affected by the
land use and unsaturated soil. This study’s target is to characterize the relationship
between land use and groundwater quality in Taiwan. The goal is achieved by
application of the factor analysis method to analyze the 11 water quality
parameters of 130 monitoring wells of the Water Resources Department in 2018,
the area percentage for 4 land use categories in the neighborhood of the wells. The
KMO value is 0.89. The results show aquaculture, magnesium, chloride, sodium,
potassium, sulfate, calcium and nitrogen are positively correlated in factor one. The
factor two shows that arsenic is positively correlated with total organic carbon but
negatively correlated with gravel layer. The factor three points that nitrate,
agriculture, stock farming and electrical conductivity are positively correlated but
negatively correlated with forests. According to factor sources map we can know
groundwater severely polluted area. Based on the factor scores map, the
government can strength land use management or take a better plan to prevent or
control groundwater pollution and plan a comprehensive water quality protection
plan to maintain the safety of Taiwan residents using groundwater.

_qf‘]—’)’-/;‘%‘-’r’iyﬁl]? ’Eﬂ'ﬁj’;ﬁ‘ﬁé’; ’Ed'l
factor analysis, land use, nitrate, arsenic
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Numerical modeling of fresh-seawater interaction induced by tidal variation, a case
study at NCU TaiCOAST site in Taoyuan, Taiwan

- 4 kE3R B o1 Poster

Saltwater intrusion is considered as a primary contaminant source which leads to
groundwater quality degradation in a coastal aquifer. This phenomenon occurs
when the transition zone between the freshwater and seawater migrates to the
aquifer. Ocean tide is one of the factors that impact on the mixing zone between
the freshwater and the saltwater. In this study, field investigation and numerical
model were conducted to investigate the influence of tidal fluctuation on the
interaction zone at TaiCOAST station, Taoyuan, Taiwan. A two-dimensional model
was used to simulate complex variable-density flow patterns by using the
SEAWAT, which is a coupled version of MODFLOW and MT3DMS. Simulation
results showed a good match between the observed head and simulated head.
The comparison indicated that the numerical model was reasonable to simulate
tide-induced groundwater levels in the study area where specified by a sloping
aquifer system. The interface was situated at 400m far away from the inland
boundary. The size of this zone was 42m near the low tide mark, then decreased to
22m at the shoreline. Besides, the toe of the sea wedge was located 43.4 m
seaward from the mean shoreline. The results also indicated that the effect of
semi-diurnal tidal amplitude was relatively insignificant on the location of the
interface between freshwater and saltwater. The overall results gave an insight into
understanding the freshwater and seawater flow mechanism in the Taoyuan
coastal aquifer.

Bt AR F P 2T - SEAWAT

numerical model, transition zone, tidal variation, SEAWAT
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Real-time probabilistic seismic hazard assessment (PSHA) was developed in this
study in consideration of its practicability for daily life and the rate of seismic activity
with time. Real-time PSHA follows the traditional PSHA framework, but the statistic
occurrence rate is substituted by time-dependent seismic source probability. Over
the last decade, the pattern informatics (Pl) method has been developed as a time-
dependent probability model of seismic source. We employed this method as a
function of time-dependent seismic source probability, and we selected two major
earthquakes in Taiwan as examples to explore real-time PSHA. These are the
Meinong earthquake (ML 6.6) of 5 February 2016 and the Hualien earthquake (ML
6.2) of 6 February 2018. The seismic intensity maps produced by the real-time
PSHA method facilitated the forecast of the maximum expected seismic intensity
for the following 90 days. Compared with real ground motion data from the P-alert
network, our seismic intensity forecasting maps showed considerable
effectiveness. This result indicated that real-time PSHA is practicable and provides
useful information that could be employed in the prevention of earthquake
disasters.

real-time PSHA, seismic intensity, time-dependent seismic source probability,
pattern informatics (PI), P-alert
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g Rifting mechanism of the western tip of the Okinawa Trough back-arc basin
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The western termination of the Ryukyu subduction zone is considered as the
transition zone from collision to subduction. Ryukyu arc is currently retreating
southward with clockwise rotation. This process produces the Okinawa Trough,
which is an actively rifting back-arc basin and forms parallel behind to the Ryukyu
Arc. To better understand the characteristic of the rifting mechanism of Okinawa
Trough, we collected sparker seismic profiles across llan continental shelf spur.
Base on sparker seismic profile and the high-quality bathymetry image, we notice
two atypical features developed on the western edge of llan continental shelf spur:
(1) a northward normal fault trending approximately ENE-WSW extends from the

iF & southwestern tip of Okinawa Trough and terminate offshore llan Plain. (2) a
horsetail splay fault with SE-NW trending develop in south flank of the spur. A
horsetail splay is usually generated at the end of a strike-slip faults zone. Thus, we
suggest this structure is highly related to right-later Suao Fault Zone (SFZ), which
located in the western side of Nanao Basin and probably extend northward along
the Hoping Basin. These two structures could be regard as the boundary structure
between the southern tip of the Okinawa Trough and the norther Central Range
block. In this study, we present the probably rifting model of southernmost Okinawa
Trough and discuss the relationship to the southernmost Ryukyu subduction
zone.
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®~ M43  Okinawa Trough, Sparker seismic, Northern Taiwan
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Hybrid curvelet domain and least-square subtraction for multiple attenuation

- 4 kE3R B o+ Poster

Multiple suppression has been a challenge in marine seismic data processing. The
SRME (surface related multiple elimination) method in combination with least-
square subtraction is the most commonly-adopted approach, despite the
assumption of orthogonality between the primaries and multiples that may
constantly lead to touch on the primaries. In the meanwhile, curvelet domain
transformation (Wu et al., 2013) can better separate the primaries from the
multiples because events can be mapped from the space-time domain to different
curvelet domains according to their dip, dip direction and spectral components. The
downside in actual practices, however, is the decrease of resolution given the
assumption of event representation in particular curvelet scales. This study tests
the SRME flow with hybrid multiple subtraction: least square subtraction plus
curvelet domain subtraction. This approach allows the preservation of high-
frequency contents as well as the primaries in the deeper part. We apply this flow
to the seismic line MGL0905-8 in offshore southwestern Taiwan from TAIGER
dataset, and the results show improvement in the multiple removal compared to the
conventional subtraction method.

4 & 5t %, SRME
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Investigating 3D velocity structure beneath the northern Taiwan using joint
inversion of local and teleseismic P- and S-wave data
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Northern Taiwan has experienced a tectonic transition from oblique collision to
post-collisional extension with multiple-stage and complex volcanisms. Among
which, the Tatun volcano group (TVG) proximate to the 7-million-population
metropolis Taipei has long been a central concern in volcanic hazard. While the
TVG has been previously considered an extinct volcano, recent evidences
indicated a much younger age of the last eruption event (~6000 years) and the
possible existence of magma reservoir beneath the TVG. To examine and unveil
the TVG magmatic plumbing system in detail, the local P-wave travel time data and
the teleseismic waveform data from a new island-wide Formosa Array Project are
combined for a 3D joint inversion.  We use both local earthquake and
teleseismic data for a joint inversion in this study. The new model derived from the
joint inversion with both local earthquake and teleseismic data confirms the
existence of the TVG magma reservoir and further unveils its geometry and extent.
The magma reservoir is ~10 km in diameter and a vertically elongated shape at the
depth range of 5-25 km, shallower than the previously proposed depth of ~30 km
(Lin, 2016). The 120 uniformly-distributed broadband stations of Formosa Array
provide a unique opportunity to illuminate the Tatun volcanic plumbing system and
deep subsurface velocity structure beneath northern Taiwan in greater detail. The
unveiled Tatun magma reservoir characterized by low Vp/Vs ratios contains likely
volcanic gases rather than partial melts that would result in high Vp/Vs ratios.
Though Monitoring all kinds of activity in the TVG (e.g. hydrothermal,
microseismicity, gas/fluid chemistry, CO2/SiO2 flux, ground deformation, etc.) as
now the Tatun volcano observatory operates is therefore of great importance for
volcanic hazard forecasting and mitigation.
AN LE S BRE B REFREG O BMEF T SHE L FTTiER
Tatun volcano group, magma reservoir, seismic tomography, joint inversion,
delamination, Taiwan orogeny
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Earthquake Cluster Analysis with Nearest Neighbor Approach
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Spatiotemporal characteristics of earthquake clusters can give insights into 3-D
geometry and stress/strain state of fault structures, and potential interaction with
fluid and heat. Taiwan is one of the most active orogenic belts with high
deformation and seismicity rates. It is expected to observe seismicity driven by
varying mechanisms among different geological units. To investigate the tectonic
complexity, a high-quality and robust catalog of earthquake clusters is critical. This
study collected a long-term-effort earthquake catalog from the Central Weather
Bureau from 1990/01 to 2018/06. Based on a statistics-based Nearest Neighbor
Approach (NNA), we declustered the entire relocated catalog and produced
independent (declustered) and earthquake cluster catalogs. In comparison with
other declustering methods, the NNA-derived catalog shows better Poisson
process characteristics and remains more events. Based on the foreshock
activities, the earthquake clusters can be separated into the typical mainshock-
aftershock sequences and the swarms. Most of the mainshock-aftershock
sequences are distributed near the Western Foothill. As for the swarms, they are
usually distributed in the northern and southern Central Range and northern
Hualien regions and some of them may be induced by fluid diffusion. In addition,
the hydraulic diffusivity of swarms in the southern Central Range is larger than that
in the northern Central Range, which may be resulted from the different orogeny
stages from north to south in Taiwan regions.

SRARR BT FRE R RRAGC B A
declustering, orogenic belts, background seismicity, fluid diffusion, skewness
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STADIUMpy: A Python-based automated software package for receiver function
and shear-wave splitting analyses
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We propose an open-source framework, namely STADIUMpy, designed explicitly
for automated computation of both P to S and S to P Receiver Functions (RFs) and
Shear-wave splitting (SWS) measurements. It is accompanied by an intuitive
graphical user interface (GUI), which offers visual inspection of the whole process.
STADIUMpy inherits many useful tools from the Obspy for data retrieval and
processing and integrates existing open-source seismological algorithms to
achieve full automation. It retrieves waveforms and metadata collectively from
several data centers for all available events at each station in the user-selected
geographical region. It also offers integration with local data and is compatible with
standard file formats in seismology. The RFs part performs required preprocessing,
computation and plotting, piercing points, and RFs profile at each station in the
region, along with automated rigorous quality checks. It also computes the Moho
V_p/V_s map for the region. For the SWS patrt, it performs necessary
preprocessing and plotting, phase picking in the seismogram using recursive
STA/LTA algorithm, measurements of SWS parameters using the eigenvalue
method, along with automated rigorous quality checks at each step. STADIUMpy
offers a high degree of customization for both RFs and SWS necessary for
executing diverse research tasks. We exemplify the application of STADIUM-Py on
stations in USArray for RFs and in Germany for SWS measurements. The results
are consistent with previously published studies, but offer a more homogeneous
overview of the respective regions.

Automated computation, USArray, Receiver Functions, Shear-wave splitting
measurements
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Automatic earthquake detector and phase picker using deep-learning based
convolutional neural networks
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The successful applications of deep learning in pattern recognition and
classification motivate us to automatically detect earthquakes and extract related
signals from a huge amount of digital waveform data recorded by modern
seismograph networks. Patrticularly, the Seismological Center of Central Weather
Bureau (CWB) of Taiwan, is operating one of the densest permanent seismic
networks in the world for monitoring very frequent seismicity and related hazards in
Taiwan and the surrounding region, where tens of thousands of earthquakes
including M>6 potentially damaging events occur every year. As the number of
real-time stations is still growing, it would be inefficient and even impractical for
manually inspecting continuous raw records to identify earthquake-induced signals
and pick their respective P and S arrival times for origin time and hypocenter
location as have been done for years by limited CWB staffs. We thus develop an
automatic event detector and phase picker based on deep learning. First, we take
one-month continuous raw seismograms on three components recorded by the
CWB seismic network and label the waveforms in every 120 s-long window as an
earthquake signal or non-earthquake noise. The time-frequency images obtained
from the Short-Time Fourier Transform of these labelled waveforms are employed
to train the network for event detection using the image classification algorithm,
ResNet50. The network for phase picker is trained based on PhaseNet using the
earthquake waveforms and their associated P and S arrival-time picks from the
confirmed catalog determined by an experienced analyst. Given these two well-
trained networks, we are able to immediately analyze enormous volumes of
incoming real-time seismogram data from automatic event detection to phase
picking. We will exemplify the performance of our trained networks by applying
them to another one-month data and comparing the detected and located events
with those manually determined by human analysts.

EREY, AR SRR, FRABUR, p BRI RE
deep-learning, CNN, automatic phase picker, automatic earthquake detector
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Anisotropy beneath Sunda block: a Synthesis
- H 3R B o1 Poster

We analyze shear wave splitting derived from 237 teleseismic earthquakes
recorded at 175 broadband seismic stations (out of 412 deployed in the region) to
investigate the average anisotropy in and around the Sunda plate. A total of 421
high-quality splitting measurements were newly determined in this study. The
orientations of fast polarization measured in this study as well as the 1.603
previous measurements from global database are then combined with the results
from GPS crustal displacement data, crustal and lithospheric anisotropy measured
by tomographic inversion of body-waves as well as surface-waves to unravel the
crust and mantle dynamics in the Sunda Plate region. In this study, we aim to
provide a summary of the crustal and mantle anisotropy beneath the Sunda Block.
In addition, a new interpretation of the geodynamics based on seismic anisotropy
of the region is suggested. Our results suggest trench perpendicular anisotropy in
the Sumatra subduction zone as well as in the Philippine and Manila trenches,
which is interpreted as vertical flow of peridotites. New measurements of
anisotropy beneath Borneo, Malaysia and Bird's Head are consistent with the
anisotropic pattern revealed by tomographic inversions.

Seismology; Anisotropy, Sunda Plate; shear-wave splitting
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Modal frequency and damping of TAIPEI101: The response to environmental
factors

- 4x kE3R B o+ Poster

Continuous monitoring the state of buildings provides the information for structural
health condition, integrity and reliability. Ambient vibration available of being
recorded continuously in time, has been widely used to measure the dynamic
properties of the buildings through modal frequencies approaches (e.g., Clinton et
al., 2006; Nayeri et al., 2008; Ditommaso et al., 2010; Mikael et al., 2013). Over the
past two decades, the globally rapid urbanization demands for the better
technology and practice for long-term monitoring of high-rise buildings with seismic
vulnerability. The behavior of high-rise building is strongly controlled by wind loads,
mass of the building, design of damper and internal structure. The damping ratio of
a tall building is found to be generally nonlinear with vibration amplitude under
strong winds. As recognized as the tallest building in the world from 2004 to 2010,
the TAIPEI 101 is located at the place where earthquakes and strong typhoons
frequently occurred. Previous study investigated how the TAIPEI101 responded to
large earthquakes and typhoons (Chen et al., 2013; Li et al, 2011). The long-term
history of the vibration characteristics of the TAIPEI101 however, remain
unexplored. In this study, we aim at using one-year continuous data from sensors
on 90th floor to establish the characteristics of natural frequency and damping ratio
of TAIPEI101 and further, discuss the possible controlling factors.

o7t 101 Rk Bk BB TS o pOARMF o Rt
TAIPEI101, rotational seismometer, environmental factors, modal frequency,
damping ratio
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Prediction of peak ground acceleration using neural network
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Using deep convolution neural network on seismic arrival time picking tasks
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Frequency-Dependent Nonlinear Damping Ratio Inverted from Q Calculation using
SMART1 Array Records in Taiwan

- HEE3F B o1 Poster

Soil nonlinearity phenomena in site effect studies were mostly resulting as a drop
of site resonance frequency and de-amplification in higher frequency band or in
peak ground acceleration (PGA). Meanwhile, increasing damping ratio during
strong motions in near surface geological structure played an important roles in
studies of nonlinearity and manifested in high frequency de-amplification
phenomenon. Furthermore, in the 1980s to 1990s in Taiwan, three large-scale
strong motion networks were installed in Eastern Taiwan including the Lotung large
scale seismic test (LLSST), strong motion array in Taiwan, phase | (SMART1) and
phase Il (SMART2) that have recorded lots of high intensity seismograms in
alluvium sites and provided very beginning opportunities in the world for studying
soil nonlinearity. In this study, damping ratios (h) were calculated from simple
relation from frequency dependent quality factor Q (h=1/2Q) that was from spectral
ratio method of power spectrum recorded in SMART1 array. The results indicated
frequency dependent damping in near surface region (i.e. depth below 500 m and
Vs <600 m/s) and there’s no significant magnitude or distance scaling occurred in
damping ratio. Finally, strain proxy (PGV/Vs30) was used to check proportional
relation of damping ratio and apparent strain and it indicated damping could
increase 2-3 times while strain became ten times larger. It could help understand
more about implication of soil nonlinearity in engineering seismology.

o AR B Y - o A AP R ZEARME R L d bR Ay

SMART1, frequency dependent nonlinear damping, soil nonlinearity
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Conditional Ground-Motion Model for Horizontal Peak Ground Displacement for
Active Crustal Regions

Conditional Ground-Motion Model for Horizontal Peak Ground Displacement for
Active Crustal Regions

- 4 kE3R B o+ Poster

We develop a conditional ground-motion model (CGMM) for peak ground
displacement (PGD), which includes the observed pseudo-spectral acceleration
(PSA(T)) as an input parameter in addition to magnitude and distance.
Furthermore, the conditional PGD model can be combined with the traditional
ground-motion model (GMM) for PSA values to develop a GMM for PGD without
the dependence on PSA. The main advantages of the conditional model approach
are that it can be quickly developed; it is easily understandable; it can fully capture
the magnitude, distance, and site scaling of the secondary parameters that are
compatible with the design response spectral values; and lastly, it has much
smaller aleatory variability than traditional GMMs. In this study, we use subsets of
the databases of the NGA-West2 and Taiwan SSHAC Level 3 projects to develop
the new CGMMs for horizontal PGDs with PSA(T), rupture distance, and moment
magnitude as predictor variables. We combine the CGMMs with four NGA-West2
GMMs and two Taiwan-specific GMMs for PSA(T) to derive new non-conditional
PGD GMMs for the median and standard deviation. The resulting PGD GMMs
include more the complex ground-motion scaling in the PSA GMMs, such as
hanging-wall effects, sediment-depth effects, soil nonlinearity effects, and
regionalization effects.

PGD, GMM, PSA, conditional ground-motion model
PGD, GMM, PSA, conditional ground-motion model
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Taiwan Non-ergodic Ground Motion Model
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In this study, we build an ergodic ground motion model (GMM) of California of
Bayless and Abrahamson (2019) as a backbone and incorporate the varying-
coefficient model (VCM) and the cell-specific approach (Kuehn et al., 2019)) to
develop a Taiwan non-ergodic GMM based on the Taiwan SSHAC Level 3
projects. We adopt the smoothed effective amplitude spectrum (EAS) GMM rather
than the spectral acceleration model. The coefficients of GMPE can vary by
geographical location and they are estimated using Gaussian process regression.
That is, there is a separate set of coefficients for each source and site coordinate,
including both the mean coefficients and the epistemic uncertainty in the
coefficients. Moreover, the epistemic uncertainty associated with the predicted
ground motions also varies spatially. The results show that combining the above
two methods (VCM & cell-specific) to lead an aleatory standard deviation of
residuals for the GMM that is reduced by ~ 36%, which can have huge implications
for seismic-hazard calculations.

Nonergodic, GMM, PSHA, varying-coefficient model
Nonergodic, GMM, PSHA, varying-coefficient model
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Characteristics and origin of environmental shaking in Taipei City
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By examining continuous seismic data recorded in high dense broad-band seismic
network (Formosa Array), we are able to observe the first time the presence of
noise in Taipei city. During the study period from Jan. 1st to Feb. 28th, 2019, we
analyzed the 15 stations located in the highly populated area close to the Taipei
Metro system. The time-frequency properties of seismic data show three types of
recurring, strong noise that are associated with human and/or natural activities. At
frequencies higher than 2 Hz (mainly 2-20 Hz), seismic noise systematically
exhibits daily and weekly variation; There exists a correlation between the median
shaking level and the distance from the main road, suggesting the strong
association with human activities. At frequencies between 0.2-1 Hz shows longer
recurrence time ranging from 1.5 to 5 days; The peak of energy is found to mostly
coincide with the largest wind speed, suggesting a close relationship with wind
speed variation. At frequencies below 0.1 Hz, the short-lived energy burst (a few
minutes or less) tends to correlate with local and regional earthquakes, whereas
the long-lived energy burst (a few hours or more) may synchronize with the 0.2-1
Hz band. The human activities induced vibration is found to be largest at the station
closest to the main road, which is about 2 to 1500 times bigger than that from
meteorological and oceanic sources.

S|, ST, ST R RS

Formosa Array, Taipei City, Urban Seismology
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Detecting Fluid at The Subsurface Using S-wave Disappearance
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Disappearance of S-wave generally occurs in the circumstances where seismic
waves pass through crustal fluids. Such observation is very rare in the shallow
crust because the detection strongly depends on the location of earthquakes, high-
resolution tomography and the distribution of seismic networks. We focus on the
Chingshui geothermal region, Taiwan, where the seismicity occurs at the shallow
depth frequently and a temporary seismic network was established for obtaining a
local tomographic image. To identify the S-wave disappearance for small local
earthquakes, we examined the amplitude of S-waves during 1 second before and
after the arrival times in the both time and frequency domains. We defined “no S-
wave” type as the ratio of amplitude is lower than 4 and 5 in the time and frequency
domain, respectively, and the “weak S-wave” type is defined as one of the ratio of
amplitude is over the threshold. To know the spatial distribution of the both types,
we used pseudobending method to calculate their ray paths and then projected
them on the cross sections of high VP/VS ratio derived from local tomographic
image. Our results show that the “no S-wave” type is obvious while the ray paths
were heading northeastward to a place northeast boundary of the Chingshui
region. The ray paths are correlated to two zones: one is located in the northeast of
Chingshui region at the depths less than 2 km and another is located right beneath
the center of Chingshui region at the depths at 5 km. Preliminarily, we did not find
any correlation between S-wave disappearance and focal mechanism, magnitudes,
and precipitation, so this phenomenon may not result from the source and site
effect.

SA A~

S-wave Disappearance, Fluid
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How to get reliable t* measurements for attenuation structure by using the iterative
cluster Event Method and it's application of Tohoku area in Japan
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Seismic attenuation structure demonstrates the variations of physical and chemical
properties of the earth. Precise t* measurements with seismic body wave spectrum
however is a key issue because of the trade-off of corner frequency, t*, and site
effects. Ko et al, [2012] proposed the cluster events-stations method which
reduced the model parameter numbers by grouping the spatial-closed events for
those sharing the adjacent paths to each station. Yet, the site effects among
different stations collected in the same cluster bring the challenges on fitting all
spectrum. The event cluster strategy is adapted in this study by grouping multiple
nearby events but recorded only by a single station. Moreover, the new iterative
CEM algorithm includes both the spectrum and spectral ratio data which eliminates
the path and site effects to constrain the seismic moment and corner frequencies,
respectively. The final t* and corner frequencies are determined again by including
the side effects which are averaging from the spectrum residuals in the initial CEM
stage. We applied the iterative CEM for local earthquakes recorded by dense
deployed F-net and Hi-net in Tohoku area, Japan and the preliminary average Q
model reveals the attenuation structures of the lithosphere and mantle wedge.

TR RIR O HRTE S P AL
attenuation, site effect, corner frequency, t*, Tohoku area, Japan
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The Geological Survey and Surface Deformation of the 0418 Hualien Earthquake
in 2019
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The 0418 Hualien Earthquake (ML =6.3) occurred on April 18, 2019 that epicenter
located in the Central Range in Xiulin area, Hualien County, and the area with
largest intensity was eastern Taiwan. Based on the distribution of aftershocks and
the results of the focal mechanism, this earthquake was induced by a deep
earthquake potential structure striking to the northeast and dipping to the west,
which similar to the characteristic of the Central Range Fault. There were no
coseismic surface ruptures observed along the Milun Fault, Lingding Fault and the
area around epicenter in northern Hualien, which not only indicated that the 0418
earthquake had no relationship to these two active faults but that the displacement
of the deep earthquake potential structure mentioned above did not extend to the
surface. The geological survey showed the coseismic deformation was not obvious
on the surface, therefore the deformation measurements by the geodesy methods
included Global Positioning System (GPS) continuous stations and the PS-InSAR
from satellite images were applied to analyze the coseiemic displacement. The
results indicated the coseiemic displacements in most of GPS stations surrounding
the epicenter were less than 10 mm, except the Tungmen GPS Station where
south of the epicenter, which appeared a maximum displacement of 15.27 mm
toward the southwest. This lower displacement pattern was consistent with the
results of surface geological survey. Except the tiny coseismic displacement, the
damages or ruptures of the 0418 earthquake in the northern Hualien were mainly
caused by strong ground motion. Even though the surface ruptures didn’t appear in
the 0418 Hualien Earthquake, the geological survey and the observation network of
active faults are conducive to comprehend earthquake potential structures in the
deep, and provide useful information for disaster prevention and reduction.

0418 Hualien earthquake in 2019, Geological survey, Surface deformation, Active
fault, Coseismic displacement
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The 2018 Hualien Earthquake and the Results of the Amendment of Active Fault
Geologically Sensitive Area of Milun Fault
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The 2018 Hualien Earthquake (ML =6.2) which the epicenter located in the offshore
area of Hualien County, eastern Taiwan leaded to several construction damages
around the Hualien area. Furthermore, the surface ruptures spread nearby the
Milun Fault were also observed north from Chishingtan, passed along the west of
Milun Hill and southward to the downtown of Hualien City. The ruptures revealed
sinistral and reverse slip motion which also coincided with the previous activity of
Milun Fault in 1951, and indicated the fault traces and the recurrence activity of
Milun Fault. Most of ruptures located in the original announcement of the Milun
Fault Geologically Sensitive Area which had delineated in 2016. However, some of
ruptures in the downtown of Hualien located in the west and outside of this
geologically sensitive area. According to the Regulations for the Delineation,
Amendment and Revocation of Geologically Sensitive Area Status, these ruptures
provided new evidences of Milun fault and the original public announcement of
Milun Fault Geologically Sensitive Area should be amended. Based on the
geological surveys of surface ruptures, there were 3 fault traces in the downtown
Hualien can be determined. The 2 fault traces located in the east were adjacent to
or included in the original geologically sensitive area of Milun fault, which extended
about 0.3 km from the south of Meilun River and the northern extremity of the
Dondamen night market respectively. The western fault trace included 3 reference
sites of fault trace was 1.7 km in length and applicated in the works of the
amendment of geologically sensitive area. This amendment plan is the first
amendment of Geologically Sensitive Area since the Geology Act enforced. The
increase area of this amendment is about 0.5 km2 and located in the west of the
original geologically sensitive area in Hualien City. After the amendment
procedures, the total area of the Milun Fault Geologically Sensitive Area is about 3
km2.

2018 Hualien Earthquake, Surface Ruptures, Milun Fault, Active fault, Geologically
Sensitive Area
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UAV photogrammetry and terrain modeling for characterizing high-resolution
geological structures - the case of Lungtung
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Detail survey of fracture property of Longdong sandstone in Northeast coast,
Taiwan
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Longdong sandstone, Fracture analysis, Meso-scale geological structure,
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High-precise lead isotope analysis of picogram-quantity natural samples by multi-
collector inductively coupled plasma mass spectrometry

- 4L kE4R B2 o1 Poster

Achieving the improvement of the chemical separation of lead (Pb) and
instrumental techniques, we developed a reliable procedure for measuring isotopic
compositions (204Pb, 206Pb, 207Pb, and 208Pb) of pictogram-quantity Pb in
(bio-)environmental samples. The isotopic analysis was conducted on a multi-
collector inductively coupled plasma mass spectrometer (MC-ICP-MS) after
chromatographic separation with Sr-Spec resin. The overall procedural Pb blank
was below 10 pg. Replicate analyses with entire chemistry procedure made on
reference standards show that 2-sigma reproducibility of £0.5%. for 208Pb/206Pb
and 207Pb/206Pb and +1.0%. for 206Pb/204Pb with 250-1000 pg of Pb. Accuracy
is within error of accepted values. Duplicate determination of four coeval monthly
coral subsamples, with 700 pg Pb each, gives external errors of £0.6%o for
208Pb/206PDb, +£1.3%. for 207Pb/206Pb, and +1.6%. for 206Pb/204Pb. The
techniques were successfully applied to various geo- and bio-archives, not only Pb-
rich soil, rock and bronzes, but also those materials with limited Pb content, such
as stalagmites, coral skeletons and rice plant. One of key advantages of this study
is to offer a possibility of analyzing Pb isotopic compaosition in pictogram quantities
for natural samples and help environmental forensics and environmental risk
management in the Anthropocene epoch.

Lead isotopes, MC-ICP-MS, Sr-spec resin, Isotopic fingerprinting
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The study for light oil grouping by two-dimensional gas chromatography combined
with the statistical method
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Light hydrocarbons - GCxGC - Mixed oil ~ PCA
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Highlights of Infrasound Data in Taiwan
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Temporal and Spatial Variations in Recent Geochemical Monitoring Results of the
Tatun Volcano Group
- A RE3R B o Poster
PCERITAS A L LES GREF S E P ’a“ﬁ“f’l %f‘%?ﬁé%‘ép SRR SN
CEMBESEEA KBRS R ES AL > TERF RS *4%—';% BRIk &
B SRl LB o iTHp e (PRS0 P 2019&&7wF'“£zr’ AP o E Pl
BALEF oenf Ao a4 Fg F(He)EF P AR 4 > o]~ Dok iz
BRoORa G R nﬂ-%(3He/4He)4P£ 7}5;5%%?;,;"‘ p E«g%xt » M 2L B R
FREEFRIMPETIFEDS RO AFLIF REFEER A GINER Y o
%%%*’ mﬁ%1$w FRELEY > FREFEH e A F b dt @i
2R M Er Ry *ﬁ%frm;é?ﬁ/fﬁ‘l%c)\ ki e FpFp 2018 & & K421 2019 & > £
2% HCHER ™ P ?«p%ﬁv o JEF t = 4 ¢ e CO2/Stotal vt B ¥ M F IR
HAPREE DT TR T L e URRER LA AR RERE 2019&
WAH LN LRSF A BACRB 30 RER g AL 1Y 28 p g A S AR
BANBOFRF B REENAEE FT o RTRI 22 95 LapgFds
AL AL < ”“SOHﬁ B R SEely tpih@ g » RF 5 4 2T
2019 &£ F £ & gl \—'/rﬁﬂﬁu?’ ']’g‘n’}/rﬁs FOE RN @.é@/fz/ré”féy it Fl s b

BREEREFEEIRT AP RERAT F IR RELETY 0§ 5??%)‘2"]
P e o T G F ORI B A o HCLE R e o 2R P wd % 1 B RE
%g@a»,@aw¢§wg%m§ﬁﬁwﬁ%ﬁ%@%ﬁﬁﬁpMkf o EF
REEEE o
AL LE S A A VLB F IR R
Tatun Volcano Group, TVO, Gas geochemistry, Earthquake



=

p iy
P
HRAT NG

B2

g TP
R TP

B T
117 18 p (A 9 =)

V2-P-004

- Volcanology and Geochemistry

Ll

B o< ks (Hsin-Yi Wen) [1 % e 3

% B % (Hsiao-Fen Lee) [+ & v LigLip|=k/p4 B2 A B 7F %A~ 1

i

3R 3 (Pei-Shan Hsieh) [1 % H 587 7 et &2 it 1 827 7 #7]

% 7 fL(Yu-Te Chang) [1 $ & s § a2 it 2 7 3 ”Lr]

pARAIRA AL LEAR G F TF Pk

Isotopic compositions of geothermal fluids in the Tatun Volcano Group, Northern

Taiwan
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Discussion on the Possible Image of very Late Stage Volcanic Activities in Tatun
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Chemical analysis of n-alkane in Bauhinia blakeana leaf
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Variation of PM2.5 concentrations and meteorological data in a campus

environment
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Detrial zircon U-Pb geochronology in West Java, Indonesia
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