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Station
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(( )) =  Manned 24/7
=  Main waveform data archive
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Seismic Monitoring Tools

> Swarm
> SeisAn
» Enveloc
» HypoDD
» iPensive
» fRSAM
» RedPy

» And more...




Display + Alarms

~ & Kanlaon ffRSAM Monitoring %

€ > C @ localhost:8501

Settings
SDataFilters ] Plot Elements

Frequency Band

1-10Hz v

DataType

Rolling Median v

Data Period
O 10-min
O 1-hour
O 1-day
Date Range

2025/11/12 - 2025/11/19

Station Filters.
() Reference Station
O BHZonly
) EHZonly
) SHZonly

() All Stations

Station(s) Displayed

templates_out

+

Kanlaon Volcano Real-Time ffRSAM
ffRSAM

RSAM: 1-hour Rolling Median

RSAM (Amplitude)

1000

BHZ Station(s)
VKCD BHZ
VKMH BHZ
VKMN BHZ
VKMP BHZ
VKMU BHZ
VKNTBHZ
VKPABHZ
VKQPBHZ
VKsBBHZ
VKUP BHZ

Nov13 Nov14 Nov15 Nov 16 Nov 17 Nov18

Datetime (PST)

# Download Displayed RSAM data as CSV

Doee & oRen

¥ @ INFERNO — Infrasaund Eric % | %

¢ @ localhost

¢4 INFERNO — Infrasound Eruption

Notification and Observation

swaltime detoctions  Realtime coincidonces  Sding windows  Rackfill results

Realtime detections (tail)

time - ot sta

Status: Waiting for next poll cycle. ..

2 swp  Deploy

NRFi Workshop, 17-21 November 2025




PD MZ S HZ PV
L]
l01-25 00:00 16:30
1 iy
01:00 + ‘ﬁ - doann17:30
5 gt . g 1—
— - 1 +
02:00 - S 18:30
o T & | i 3 AR 24 al
03:00 hasted pl 19:30
04:00 20:30
ot
05:00 N 4 s . 21:30
i Ligi] ! | e
. 1 B L T e o0
06:00 b — rl,- it 22:30
07:00 o & = 1 23:30
Fg it 3 - f: o= 3ot 014
i '
08:00 % 00:30
2T
09:00 01:30
10:00 02:30
11:00 03:30
12 P i e 2 04:30
e a4
13:00 05:30
14:00 06:30
15:00 07:30
16:00 o 08:30
17:00 09:30
L "
f & g I
18 - g 10:30
19:00 momsame
g = o
20-:00 *—L‘ ﬂ 12:30
-
S 240
21:00 13:30
pesoRes
22 - 14:30
23 15:30
Iy 1 TV OTE TR O VR T T AT T
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (PST) + Minutes Time (UTC)

Volcanic seismic signal classification

*"M«%Mw/,

Mﬂmmw.—-w»
Volcano-tectonic
bl
T e
volcanic earthiuske
H T U
iyl i i mw"mm v

L‘ J Hybrid
— »AW%WW_

Tremor is a continuous seismic signal with a duration
of several minutes to days. It can be caused by several

different processes, including fluid resonance,

continuous occurrence of VT or LFVQs, and explosions.

Harmonic Tremor are rhythmic, low-frequency
tremors with peak frequencies at < 3 Hz and are
associated with fluid oscillation. Each individual signal
last up to several minutes, but these can also occur in
hours-long sequences with overlapping codas. These
can occur either as Monochromatic tremors (single-

peak frequency) or contain 2 or more harmonic peaks.

These signals can be attributed to gas streaming
and/or ash and steam emission events.
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Deep Long Period (DLP)

5 10 15 20 2%
Time (s)

Volcano-tectonic (VT) earthquakes are high-frequency
waveforms with broad spectra (> 5Hz) and can have
either impulsive or emergent onset. These are caused
by shear failure mechanism from excess heat and
pressure from magmatic processes.

Low-freq; y volcanic ear (LFvQ) are short
duration waveforms with peak frequencies of < 5Hz.
These are mostly attributed to gas and/or fluid
movement at shallow depths (ie. Hydrothermal
activity or ash emission events).

Hybrid earthquakes are a combination of high- and
low-frequency waveforms with no clear S-wave, but
peak frequencies are < SHz. These signals can signify
brittle failure that intersect a fluid-filled crack, and can
also be related to dome growth.

(E-type) ear act eruption
processes such as lava fountaining or explosive
eruption. This signal has a distinct, low-frequency
“airwave” onset and followed by either broadband or
low-frequency tremor.
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Deep Long-Period (DLP) earthquakes are a type of LF
seismicity ( < 5Hz ) with emergent onset, S-wave
arrival, and extended codas. DLP hypocenters are
located at mid- to lower crust and upper mantle
regions. These are attributed to fluid movement at
those depths, occurring either as background
seismicity or precursors to a volcanic eruption.
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VQ Classes

VT -Volcano-tectonic

 LFVQ -“Low-frequency
volcanic earthquake”

* DLP-Deep Long-period
* Hybrid

* Tremor

* Harmonic Tremor

* Tornillo

* E-type
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Routine Seismic
processing

Seismic

1

Tectonic

Classification
Hypocenter coordinates
Origin time

Coda

Volcanic

\ Swarm Tag

\

Max amplitude
S-P (if any)
Encoder, etc...

Event

Hypocenter coordinates

. Database

4 Detection time

‘ Classification
Coda

A
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/ Relocation Data \

processing

VT Earthquake Dataset

Generate CSV Catalog
of Relocated events,
including residual

statistics

Database
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LAVA-DOME
(Local Active Volcanoes Archive —
Dynamic Operational Monitoring Environment)

zg epartment o cience and Technology B8 DOCUMENTATION ~

Welcome to LAVA-DOME!

2s2 STAFF SECTION ~ ® VISUALIZATION ~

-

Local Active Volcanoes Archive-Dynamic Operational

Monitoring Environment

Volcanic Earthquakes

Today (12 AM - Present)

0

MAYON VOLCANO

TAAL VOLCANO

24 Hours (12 AM Yesterday - 12 AM Today)

0

BULUSAN VOLCANO

0

HIBOK-HIBOK VOLCANO

S OPERATIONAL TOOLS ~ =] LOGIN

Friday - Nov 14 2025

Past 7 days

2

KANLAON VOLCANO

0

PINATUBO VOLCANO

NRFi Workshop,

17-21 November 2025

Archive of processed
monitoring data
(seismic, infrasound,
deformation,
geochemical, visual)
Bulletin infographics
creation tool
Philippine Volcanoes
information resource

Accessible to all volcano
monitoring personnelin
PHIVOLCS

Fully integrated to SOP

Seismic data uploadingis

fully automated (one-click
trigger or cron)
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Bulusan StartDate: 2023-01-( EndDate: 2025-11- [RS] Bulletin creation
Latest volcano bulletins, advisories, updates & other issuances, or archived issuances.
T tool
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BULKANG BULUSAN BULUSAN VOLCANO
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Multi-parameter plots
VONA creation and archiving tool
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PHIVOLCS-LAVA

Public website for legacy data and near-realtime data
from select stations

< C @ wovodat.phivolcs.dost.gov.ph

vel Status:

L ®

® 0 >0 Lmw=2o 9

(#632) 84261468 loc 311/312  mail.vmepd@phivolcs.dost.

$IPHIVOLCS

Volano Monitaring and
Eruption Prediction Division

23 voLCAN (Live) v

WELCOME TO

PHIVOLCS-LAVA

Philippine Institute of Volcanology and Seismology
Local Active Volcanoes Archive

" Monitoring Network
B Volcano Status

@ Volcanic Earthquake
A Volcano v
% Monitoring Data

122 Visual Data v
123 image Gallery

O Aboutus

= raQ

= Data Policy

WOVOdat Manual
WOVOdat 1.1

PHIVOLCS-WOVODAT
Posters Presented

AOGS 2015 NTU, Singapore
COV8 2014 at Yogyakarta
Indonesia

IAVCEI 2013 at Kagoshima
Japan

©OPHIVOLCS 2022

000

Volcano Status

View or download the latest
volcano bulletins, advisories,
updates & other issuances, or
archived issuances.

Volcanic
Earthquake

volcanic earthquake in
monitored Philippine

Explore > volcanoes.
Monitoring Data W Visualize Data

Search, view or download

monitoring data on volcanic

seismicity, ground deformation,

gas, visual and other

parameters. Explore >

Visualize time-series volcano
monitoring data interactively.

PHIVOLCS-LAVA is the database of multi-parameter monitoring data
acquired through the years by instrumental and visual observation of the
Philippines active volcanoes.

Learn More >

What is WOVOdat

The World Organization of Volcano Observatories
Database, or WOVOdat, is a database structure or
schema designed for standardized digital storage
and use of processed volcano monitoring data by all
'WOVO member organizations.

wovo

Learn More >

Check out the latest locatable

@ Volcano Catalog /('g\

Browse & leamn about
volcanoes of the Philippines

interactively.
Explore 3 Explore 3
W oh Image Galle M
R 9 .
View or download volcano
photos & scanned selected
legacy monitoring records.
Explore Explore
WOVOdat in PHIVOLCS
The backend database and core scripts of WOVODat
were by the Earth O y of Singap

(EOS) in Open Source MySQL and PHP, respectively,
and were completed in 2012.

Read More >

PHIVOLCS Volcano Database
History

From the early 1990's, PHIVOLCS had been using
spreadsheets of simple to more complex functionalities
for storing, analysis and visual output of processed
volcano observation data...

Read More >

=MENU

KANLAON

Camera Snapshots Mansalanao
(Philippine Standard Time)

View 24H Archived View Station Location

Reference station dayploy

Latest data: 272

Latest data: 112

KANLAON

. . Volcano Station Earthquakes Record
Select station images Pl
View 24H Archived View Station Location
Legend @
:g Sto. Bama Station ﬂ Sto. Bama Station
0251119 o 0251119 | 0251119 o 2025:11.19
w0 ¥ " o e e 6o
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0o 1 o e T neo
.
VBUS -- Filtered [1-10 Hz] g H] a0 sz { ] s a0
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@
g
2 600
a
£
=
=
g 400
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200
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2025
e Reference station RSAM
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PHIVOLCS-LAVA

Volcano Monltoring and
Eruption Prediction Division

Home

°
=
a
2 ContactUs

C @ wovodat.phivolcs.dost.gov.ph

Department of Science and Te

PHIVOLCS
WELCOME TO

VOLCAN (Live) v

)
]

B Volcano Status

@ Volcanic Earthquake

Monitoring Network

Volcano Status

View or download the latest
volcano bulletins, advisories,
updates & other issuances, or
archived issuances.

Explore
A\ Volcano v
& Monitoring Data
Monitorin [
122 visual Data v onitoring Data ~EJ
Search, view or download
(3 image Gallery monitoring data on volcanic
seismicity, ground deformation,
o gas, visual and other
AboutUs parameters. Explore >
% raq
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PHIVOLCS-LAVA

Philippine Institute of Volcanology and Seismology
Local Active Volcanoes Archive
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Volcanic
Earthquake

Check out the latest locatable
volcanic earthquake in

monitored Philippine
volcanoes.

Visualize Data

Visualize time-series volcano
monitoring data interactively.

WOoVvOdat 1.1

PHIVOLCS-WOVODAT
Posters Presented
AOGS

cova

data

acquired through the years by instrumental and visual observation of the

Philippines active volcanoes.

Learn More >
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Japan

What is WOVOdat

©PHIVOLCS 2022
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The World Organization of Volcano Observatories
Database, or WOVOdat, is a database structure or
schema designed for standardized digital storage
and use of processed volcano monitoring data by all
WOVO member organizations.

Learn More >

® 0 >0 Lm =g

(#632) 8426-1468 loc 311/312

mail.vmepd@phivolcs.dost.

Volcano Catalog

8] A

Browse & leamn about
volcanoes of the Philippines
interactively.

Explore Explore

5\‘// Image Gallery [~
View or download volcano
photos & scanned selected

legacy monitoring records.

Explore > Explore >

WOVOdat in PHIVOLCS

The backend database and core scripts of WOVODat
were programmed by the Earth Observatory of Singapore
(EOS) in Open Source MySQL and PHP, respectively,
and were completed in 2012.

Read More >

PHIVOLCS Volcano Database
History

From the early 1990's, PHIVOLCS had been using
spreadsheets of simple to more complex functionalities
for storing, analysis and visual output of processed
volcano observation data...

Read More >

Interactive Data Plots

Visualize time-series voicano monitoring data interactively.
Mayon v Start

Check the box to show the plots.
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Challenges/Future Work

1. Enhance data in database(s) without compromising operations
2. Implement Al or Machine Learning in workflows

3. Adapt new technologies into seismic processing procedures
and address compromises made due to limited infrastructure

NRFi Workshop, 17-21 November 2025
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