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Presenter available 14 : 00 ~ 15 : 00

Developing a Machine Learning Model for the Assessment of NCéI}?

f Ming-Chun Ke”  Ming-Wey Huang! Guo-Teng Hong? Po-Tsun Lee?

*Email - moke@ncdrnstgovitw 1 National Science and Technology Center for Disaster Reduction
Abstract * Geological Survey and Mining Management Agency, MOEA

The Tatun Volcanic Group fs located close to the Taipel metropolitan region, posing 2 potential hazard fo one of the most densely populsted regions in Taiwan

Al %oug-a no voleanic erupiions have been .'eca'dea’m Taswan over the past 10000 years. making it challenging to assess whether the Tatun Volcanic Group 5 currently

% actnvity: Thersf:

challenging research topic. The study adapts

nic gas moniforing data in order fo support the detection of anomalous volcanic activity: In the study: Singular Spectrum Analysis (554} is applied to C0: monitoring

. identifidng abnormal signals that fruly reflect volcanic actiity from various volcanic monitoring dats has become a highly

fv detection methods onginally developed for mobile telecommunications—based people flow data to confinuous

vol

dats in the Bayan arsa from July and October 2024 to identify the main trend. the obsenved trend. and the ancmalous trend as indicators of anomalous volcanic activity
However, gas concentration can be affected by the environmental conditions. [t must be corrected for environmental effects before anomalies can be interpreted as volcanic
actiaty: Now the method has been conducted a preliminary (zbeling of anomalous data trends by the peaple flow anomaly detection method for voleanic gas monitoring in
the future, condifions influencing the anomalous signals are better clarified. the research will proceed to the machine leaming and automated anomaly analy=is stage to

better suppaort volcanic risk reduction,

CO; Monitoring Data at Bayan Station,
TatunVolcano Group

Relative Locations of Bayan
Stations, Dayoukesng, and
¥iaoyoukeng in the Tatum
Valcano Group.

Observed CO: Concentration
Data at 5-Minute Intervals
from January 1= , 2023, to
December 31+, 2024

Ald

— 1023
— 2024

Data Calibration and Baseline Trend Development

July, 2024 October, 2024
e e

1 bbbttt onihmil o | 11 gl

= Main Trend = Observed Trend — Anomalous Trend = Daily Rainfall

Machine Learning and Inference Modeling

Using long-term data for model training i i e i
erved COz Concentr:

4
Reords of Actual Data
> . o 5 5 o 0 O D,
Selection of Data o . -
Segments with = . o - =
Good Temparal _ v ; — T sl lnfn]ln]cx | %
e st an fomcantng o : o
Continuity as test - L. Identify weekdy " T i ! Rt
datasets y e = patterns in COz i et ¥
M H e ot intratwing 4. Anomaly Alert Triggered When the 2 Model-Predicted €O
Pegpin variations and Difference Excesds the Warning | Concentration .
uty, October, 2024 predict the next Threshald A Ponle 3y o e e avslonens e
time-step with actual T, (¥ deference > thepshokd)
concentration. = lhﬂ 5 amomaly

Singular Spectrum Analysis ( SSA)

A non-parametric  time-series

decomposition method

= Builds a trajectory matrixc from
observations

- Decomposes and reconstructs
the matrix

= Bdtracts key components: trend,
periodicity, noise

A Time-Series Signal Decomposition
R S and Reconstruction Using 55A

A 1. Atotal of 432 components were

Singular spectrum abtained in this study.
* ] 2 The results indicate that the
7% Jreumpasad S dominant  eigenvalues  are

primarily concentrated between
1 10and 20

boa, ., gl ard ampaated espsnts
*tesossnsssvee

Comparizon of Different g !
Signal Trends ———

B3~ %24

= The first three weseks of July

= Preliminary results indicate )

Preliminary Validation Results

Anomalous
Signal

Anomalous

Signal |:|

i

2024 were used as training
data for the machine
learning model to assess
the likelihood of anomalous '
signals in the fourth week 2

that the predicted trend
successfully identifies the
major anomalous periods.

Observed CO;
Concentration

Predicted CO:
Concentration

Ongoing and Future Work

« This study currently relies salsly on continuous €0z concentration monitoring

data collected in the volcanic ares to develop the machine learning model and

identify anomalous signals. The preliminary !esufs suggssi that continuous
monitoring data can be used fo d f vlcanic
activity may be occurring.

Howsver, C0: concentrations can be inflvenced by emironmental factors such

as temperature, humidity, rainfall and seismic activity: Thersfors, whether the

dstected C0: lies truly rep lous volcanic activty must be
further evaluated through correlation analyses with these background
environmental conditions.

- As anomaly labeling becomes more comprehensive in future studies. the
collected data will be used to further vaf:a’aie the prquosed machine learning
modsl The ultimate goal is to b an toring and
anomaly detection system that can support volcanic hazard assessment and
reduce valcanic risks to nearby urban areas.

3P F
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Diffusion-based Machine Learning for Earthquake Clustering \

Emily Huber Random Noise

* Traditional ML approaches struggle %\% RO

with complex, multi-dimensional data like

Diffusion model
earthquake catalogues | .
v Transformer

* Deep learning tends to perform better on

large & complicated datasets Mulple Cluster Averaged Chster
Assignments Assignments
» Clustering via Diffusion (CLUDI) has shown : x,;& N &3‘* %
promising results g 4 8 -%
. 1)
,,,,, Sl
e We want to see how well CLUDI performs on &35; "’33:\ Q-
earthquake data rather than images . .

Overview of the CLUDI framework (Uziel et al., 2025)

VICTORIA UNIVERSITY OF

E3 WELLINGTON

CAPITAL TH INK
N\~ TE HERENGA WAKA
[ newzeaano |

GLOBALLY MINDE|
R4 GRS OB ES §

MAI I TE IHO KI TE PAE

® MT-InSAR %% 78 ;ﬁubﬁrﬁﬁ’ﬁﬂwﬁ%#ﬁ. SGNIES

FHEEEFL L PR ISAR (MT-InSAR) ¥ % %
,}l;.}’—:#,;-ﬁlhéf 71 ’A}*ﬁ‘&fw%tﬁskil 1992_Tﬁ 2018

ERONLFEERRE S EFTAS A RVEREL R T
It BRI F R R T R SRR L LE R Y
B A G EE IT PR ARFE RS R LT
g E R R o

3\

@ F RV LITHEF LS R AR ERBE R LT R
¥ v (Mount Bromo) #if2 25 #F 3 S g4 7 Xeh g S
ﬁoipiﬁ%ﬁﬂﬁ&ﬁ%#’%éﬁm%%ﬁ&~ﬁﬁ&
s EmR A R RE LG REN T (B 5) B4 H
4% J15% (Strombolian ) ¥ % & e ff k&2 5 L LA ITH A &
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EopoPeideE A g o
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Plinian Eruption (Caldera Sunda forming)
= E4 Co-lgnimbrite
E3 Ash-cloud surge ‘_ 2 S explosiviy a rainwater accessesthe new caders
E2 Ignimbrite T 7
E1 Ground surge deposit

Upper partof the ignimbrite outfiow sheet
records waning density currents from the caldera

Pumice fall deposit Extensivo heterolthic brecclas emplaced

cimacti, aldora-forming phasa of
D1 the eruption Age . Periods 1l Eruption unit ‘
a0 Peivoyoll L
‘ wuim =
o Manglayang
= PatwosT———
:.;’? s + Lower part of ignimbrite outflow sheet 0.128 £0.002 Ma
records thepymcst unkainng 0.133:£0016 Ma g
ca Fall deposit P ] P 0.176£0.012Ma
Patwosor ___ density currents and waxing flow ¢
= 0.182£0.020 Ma
0205 £ 0.004 Ma
0210 £0.007 Ma
0210£0012Ma

Plinian pumice fall layer
records start of the caldera-forming 105Ma 3 m
explosive eruption

H
ooty oomsamu| & || e
precursory explasions. .508 +
0560 £ 0.038 Ma

overtain by palacosoks) (Kartadi '.2005;Sunardi&ximura,1998;
Surmayadi et al., 2011)

B3 Co-Ignimbrite

Ignimbrite

Ground surge

o e o Branney & Acocella (2015) 9

Bl 5 # Byl Lef 5 15 e K 1 e ds

@ F BER XL AP E 2BV LT RZET D FEL L
B~ R~ RERL “7%‘232 # 2 #% & (Bubble Number Density,
BND) ~ jic &% #c % & (Microlite Number Density, MND ) ~ R
Eﬁ:—ﬁ’#jﬁfiﬂﬁ FETESEOT RS R AL L ST
Fep i ld B i Al a4 B BT R S AAHZ
TR VAR ATERE SRS BT R R

SRR A E I T B Bt L E RS

m
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® R Bl L § RS AT SRACHOR D AP S
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EEF-F CPREMCEERER BERE FHER

ALOHA Vi (7 - % (s 27 & JBAcHEe o 7 RS % &
AR & BB T R 265 2% s 9
X B R{EL LT B gﬁ_;?a;g:‘tggggrs%g@ﬁ% T2 kg o



A

NCOR

BIRSEEFRAEHR I

O ERET ANA LI FREFRFZERITH: VL
G BR BAERN AR A H N IRE § S g T T
5 AEEMd UL kSR LR R BV ARt £ 3
&ﬁﬁ"mﬁ%@ﬁﬁ&”ﬁﬁﬁﬁ@*wﬁ e A5 chpE

?rx PR R B R g AR T G B R R R ki

o % E'ER 5 ¥ % $i£3] (Hidden Markov Models, HMM ) » *
P{é FEZ - BV ELMFI G AR HTEE BT
M2 X LIERIER N RBBATRF R ZFAFREFTA D
EETIE

2.4 the 2026 AOGS Kamide Lecture Award

A =t SE Kamide Lecture Award % Aga# e 3 & @k p iz i <
FEDRHE R B R FRYEIE L VA B e b
MFH o APM PN F k4o

O AN AP RETHAE BRIy AUTEH LR~ F &
TSR E P B 7 B heie £ DI IRIER 4 PR R s
2 RER LRI R 2 HARTRE Rt it I
r%a%ﬁ;w;,:mg GNSS g3 FE ~ £ F B %A1 2 4
ot AR B E Y RIRREE A R0
Fral TREE- I RF NE R ABE AT R A ER 2

B E R e

® % iE s WieskfEiT v Jv‘%”fm%!% fe% 1 &4 B-%4 BiE
Ak F B ?;H”kﬁﬁi’”mﬂﬁ
B~ Apr AL B F R RV EAR o Y g T
PRER AL B A ZHIER S Fr oA E TS

\W‘k
(s
e
7
‘EHL
I
by

15



A

NCOR

BIRSEEFRAEHR I

AA o B AW etz 28 fatra + 6 { e
R SR SUNME Rl I SRR S SR R & CRERR
ﬂ$~ﬁ%ﬁ$%w%%,mi\¢§W£ﬁﬁﬁw

N

-

!

<

® { WA AL AN 2 f#wﬁ%{#&:ﬂ AR S
LRPEP F G A AN AL L ng o F YL
RS S A I - SRR A B e
@%ﬁ&%%%’ﬂﬂéﬁvmsf&ﬁﬁﬁ@%iﬁ(

laM

>

nE R -

6)° P EERLN LT Ay 2 yv?%%}&%wg

PR RT N%\ﬁﬂ’iﬁﬁﬁi%ﬂﬂ*¢r%$%%’
TEFEEZ TR AL D2 - A E IR

sder calderas

Southward-migration of ignimbri

. At least 13 ignimbrite
eruptions VEI>7 class
were identified in Kyushu :
within 1.5 Ma Shishimuta & -

; Aso Q)D )

Asod Asol

» 6 source calderas were
identified

Kakulo K

« North to south migration
of ignimbrite eruptions

» Oldest activity occurred ikai &) - » :
at Shishimuta caldera AkhoyaTuzumnara Koseda. :
South

O ignimbrite VEI =27 ‘ source not confirmed
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