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7 Volcano Observatories 
to monitor 12 active volcanoes
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Volcano Monitoring Networks
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Station w/ LOS

Station

Repeater Station

VOLCANO OBSERVATORY MAIN OFFICE
▪ Manned 24/7
▪ Main waveform data archive 

(Seiscomp; miniSEED format)
▪ Seismic/infrasound monitoring 

& manual processing

▪ Manned 24/7
▪ Backup/secondary 

waveform data  
archive



Seismic Monitoring Tools

➢ Swarm

➢ SeisAn

➢ Enveloc

➢HypoDD

➢ iPensive

➢ ffRSAM

➢RedPy

➢ And more…
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Display + Alarms



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 Event

LP/TremorVolcano-tectonic

Database

SEISAN ENVELOC

Origin
Tectonic

Volcanic

VQ Type?

Swarm Tag

Classification
Hypocenter coordinates

Origin time
Coda

Max amplitude
S-P (if any)

Encoder, etc…

Classification
Hypocenter coordinates
Detection time
Coda

VT Earthquake Dataset

HypoDD

Generate CSV Catalog 
of Relocated events, 
including residual 
statistics

Database

Relocation Data 
processing
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LAVA-DOME 
(Local Active Volcanoes Archive – 
Dynamic Operational Monitoring Environment)

➢ Archive of processed 
monitoring data 
(seismic, infrasound, 
deformation, 
geochemical, visual)

➢ Bulletin infographics 
creation tool

➢ Philippine Volcanoes 
information resource

➢ Accessible to all volcano 
monitoring personnel in 
PHIVOLCS

➢ Fully integrated to SOP

➢ Seismic data uploading is 
fully automated (one-click 
trigger or cron)
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Earthquake counts

Phase Reading

Seismicity map

Downloaded data format
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Multi-parameter plots
VONA creation and archiving tool

Bulletin creation 
tool
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PHIVOLCS-LAVA

Select station images

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

Reference station dayploy

Reference station RSAM
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PHIVOLCS-LAVA



Challenges/Future Work

1. Enhance data in database(s) without compromising operations

2. Implement AI or Machine Learning in workflows

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