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July 19, Fri, 11 PM
Development into TD

July 20, Sat, 5 PM
Intensified into TS
International name: Gaemi

July 21, Sun, 11 PM
Intensified into STS

July 22, Mon, 5 AM
Intensified into TY

July 23, Tue, 5 PM
Intensified into STY

July 25, Thu, 6:20 AM
Left the PAR

July 24, Wed, 5 AM
Crossed Taiwan

Brief Background on the Philippines’ Weather And Climate

• Northeast and Southwest Monsoons, low pressures, shearlines, intertropical 

convergence zone and tropical cyclones are some of the weather systems that 

affect the country. 

• The combined effects of the enhanced Southwest Monsoon or “Habagat,” and 

Super Typhoon “Carina” (int’l name: GAE) last year have left around PhP 4.73 

billion worth of agricultural damage in the country.
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Key Hazards in the Philippines

Source: WorldBank Climate Change Portal

Key Natural Hazard Statistics of the Philippines during 1980-2020

Average Annual Hazard Occurrence for 1980-2020

47%

23%

12%

4%



Key Hazards in the Philippines

Landslides

Flooding

Storm surges

Severe Winds



83
Synoptic/Agromet stations

175
Automatic Weather Stations

11
Upper Air stations

7
Aviation Weather Observation

Stations

22
Disdrometer-Parsivel Stations

28
Lightning Detection Systems

19
Doppler RADARS

7
X-Band RADARS (stationary)

32
High Frequency RADARS

17
Flood Forecasting and 

Warning System

Facilities and EquipmentPAGASA Commitments on the EW4ALL Initiatives
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Importance of Collaboration and Multidisciplinary Strategies

https://www.aol.com/volcano-vs-typhoon-island-hit-

152205335.html?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAAK1e

yD4hHYO7oDlfsQfE9CMk1EM17fa8iAyLBAv3xyQbzMIdUFoR95Vitq96i8WzwMrkubKvyjzZTrLYWh3iS2xvkzfFCPbel33bl

MIRsgECUsUTW2-v7hrNrpN8JC62ZuTQG6BUpV2v_Bsl6_2EStA79YHSZhv3eSPxq6ndkBQW

https://pubs.usgs.gov/fs/1997/fs113-97/

Mt. Pinatubo in Central Luzon  erupted in 1991.

PAGASA provided Severe Weather Bulletins regarding Typhoon “DIDING” (int’l name: Yunya) to DRRM-

partner government agencies during its course.



Importance of Collaboration and Multidisciplinary Strategies

Mt. Kanlaon in Western Visayas

PAGASA continues to provide 

the Air Parcel trajectory to 

know the estimated locations 

traveled by airborne particles 

emitted by the Kanlaon Volcano 

for the next three days (yellow 

line). The cyan line 

(supplemental information only) 

can be used to trace back the 

origin of the volume of air over 

Kanlaon Volcano at the initial 

time (see Guide, next slide)



Importance of Collaboration and Multidisciplinary Strategies

• The wind speed and direction 

map shows wind information 

from ~1km to ~12km above sea 

level.

• PAGASA forecasts the air parcel 

trajectory using data from Global 

Spectral Model (GSM) of Japan 

Meteorological Agency. (The 

data used in the analysis is 

initialized at 8 AM, 03 July 

2025).                          
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Importance of Collaboration and Multidisciplinary Strategies

Flight into a volcanic ash cloud is 

considered unsafe and should be 

avoided due to severe adverse effects on 

the aircraft such as:

• Engine malfunction

• Long-term engine damage

• Clogging of exposed sensors

• Abrasion of external surface

PAGASA issues SIGMET (SIGnificant 

METeorological information) for 

volcanic ash (VA) to provide timely and 

concise warnings about hazardous 

volcanic ash clouds that may affect aircraft 

safety. This information enables pilots and 

other civil aviation users to make informed 

decisions and avoid potentially dangerous 

areas.



Importance of Collaboration and Multidisciplinary Strategies

PAGASA receives Volcano Observatory Notice for 

Aviation (VONA) from PHIVOLCS and Volcanic Ash 

Advisory (VAA) from Tokyo VAAC

PAGASA issues SIGMET VA PAGASA analyzes movement of VA 

from satellite imagery and monitors 

subsequent updates PHIVOLCS and 

Tokyo VAAC

Is volcanic ash signature still present in 

Manila Flight Information Region (FIR)?

PAGASA cancels its SIGMET VA



Importance of Collaboration and Multidisciplinary Strategies

PAGASA participation on the National Disaster Risk Reduction and Management Council’s 

(NDRRMC) Pre-Disaster Risk Assessments (PDRA) meetings on both national and local 

levels before, during and even after the event of a tropical cyclone.



Best Practices, Areas for Improvement and Challenges

What worked well?

• Capacity of PAGASA in providing Forecast and 

Early Warning for the different 

hydrometeorological hazards.

• The existence of Pre-Disaster Risk 

Assessment (PDRA) mechanism at the 

national, regional, and local levels to bridge 

hazard information into preparedness actions.

What needs to be improved?

• Updated hazard susceptibility and risk maps

• Sufficient annual appropriations for the 

expansion of new meteorological and 

hydrological observation station and the 

operations and maintenance of observation 

facilities 

• Impact-based forecasts (IbF) both at the national 

and local levels to support early action.

• Preparedness actions protocols by local 

governments and national agencies needs to be 

updated and aligned to IBF.



• Central national exposure database not yet fully 

realized.

• Limited hazard vulnerability data for buildings, 

houses, agriculture, and critical infrastructure and 

lifelines.

• Impact forecasting still far from operational.

• Poor data sharing framework for risk information.

• Infrequent updating of hazard and risk maps

• Limited funding for a robust disaster risk 

knowledge data bank

• Limited manpower (meteorologists, hydrologists 

field station personnel, instrument technicians)

• Limited annual appropriation to support growing 

number of equipment, facilities, and services

• Sparse station network with limited observation 

frequency (mostly every 3 h)

• Manual instruments and visual observations

• Poor integration of observation network

• Vulnerable met telecommunications infrastructure

• No DA and BC for in-house high-resolution NWP

• Limited high-performance computers (HPC)

• Most products still text-based (no digital forecasts)

• Emergency cell broadcast implemented manually

• CAP not fully maximized (only used for typhoon 

and river flood-related messages), with no 

integration to cell broadcast systems

• Some local governments issue their localized 

weather warnings despite not being their role.

• Conflicting and fake weather information from 

pseudo-meteorologists, and weather enthusiasts

• Multilingual setting poses challenge in warning 

communication
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Disaster Risk Knowledge

• Preparedness and response capabilities highly 

dependent on income and fiscal status of local 

government authorities

• Disaster managers typically co-terminus with their 

appointing executives, affecting knowledge 

retention in DRRM.

• Lack of legal framework for use of DRRM funds 

before a disaster for anticipatory action activities

Best Practices, Areas for Improvement and Challenges



Thank you for your attention!



Volcano Early 

Warning Systems

Department of Science and Technology-

Philippine Institute of 

Volcanology and 

Seismology



Republic Act No. 10121 (2010)

NATIONAL DISASTER RISK REDUCTION AND MANAGEMENT COUNCIL

Philippine DRRM Framework
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Secretariat: Office of Civil Defense

PREVENTION AND 

MITIGATION

Outcome 4: 

Institutionalized timely, 

responsive and context- 

and culture specific early 

warning systems, 

reaching the last mile

Key Result Area 1:

Disaster Risk Reduction 



SOCIETAL OUTCOME: Communities have achieved resilience to volcanic eruptions, earthquakes, 
tsunamis and other related hazards

Organizational Goal 1: Enhanced safety of communities

Organizational Goal 2: Highly responsive and competent organization

1. Accurately predicted and simulated geologic phenomena

2. Provided accurate and timely warning and information

3. Developed cost-effective monitoring and warning system

4. Empowered partners to lead in reducing risks from   geologic hazards 

down to the barangay level

5. Enhanced collaboration with stakeholders

1. Highly prominent, globally recognized experts

2. Motivated, rewarded and competent staff

3. Effective and efficient systems, procedures, structures

4. Inspiring, dynamic leadership

Excellence Innovation Integrity Service People

VISION

A leading global science and 

technology institution of 

empowered men and women 

helping develop communities 

safe from and resilient to 

volcanic eruptions, 

earthquakes, tsunamis and 

other related hazards.

MISSION

We provide timely, quality and 

socially-inclusive information 

and services for warning, 

disaster  preparedness and 

mitigation.  This we do through 

the development and 

application of technologies for 

the monitoring and accurate 

prediction of, and 

determination of areas prone 

to, volcanic eruptions, 

earthquakes, tsunamis and 

other related hazards, and 

capacity enhancement of 

communities for 

comprehensive disaster risk 

reduction.

PHIVOLCS Strategic Map
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STRATEGIC INITIATIVES 

FOR EARLY-WARNING:

▴ National Volcano 

Monitoring and 

Warning

▴ National Earthquake 

Monitoring and 

Information

▴ National Tsunami 

Monitoring and Early 

Warning

▴ Landslide Monitoring, 

Early Warning and Risk 

Assessment



PINATUBO VOLCANO OBSERVATORY
PASU Campus, Magalang, Pampanga

TAAL VOLCANO OBSERVATORY
Buco, Talisay, Batangas

KANLAON VOLCANO OBSERVATORY
Cubay, La Carlota City, Negros Occidental

Pula, Canlaon City, Negros Oriental

MAYON VOLCANO OBSERVATORY
Ligñon Hill, Legaspi City, Albay

HIBOK-HIBOK VOLCANO OBSERVATORY
Quiboro, Mambajao, Camiguin

BULUSAN VOLCANO OBSERVATORY
Cabid-an, Sorsogon City, Sorsogon

GENERAL SANTOS OBSERVATORY
Mindanao Statue University, General Santos City

National Volcano Monitoring and Warning Program

9 Volcano Observatories 

on 8 most active volcanoes 

(Bulusan, Hibok-Hibok, 

Kanlaon, Mayon, Pinatubo, 

Taal, Matutum, Parker)

▴ Resident Volcanologist (VO 

chief officer)

▴ 3-8 Technical personnel

▴ Engineers, physicists, 

geologists

Planned Volcano 

Observatories (2026-2030):

● Northern Luzon

● Camarines



PINATUBO VOLCANO NETWORK

TAAL VOLCANO NETWORK

KANLAON VOLCANO NETWORK

MAYON VOLCANO NETWORK

HIBOK-HIBOK VOLCANO NETWORK

BULUSAN VOLCANO NETWORK

PARKER-MATUTUM VOLCANO NETWORK

National Volcano Monitoring and Warning Program

7 Volcano Networks 

on 12 monitored volcanoes 

(+ Iriga, Isarog, Apo, Leonard-

Kniasseff)

106 built multi-parameter + 

repeater stations

▴ 81 remote seismic systems

▴ 37 infrasound systems

▴ 16 repeater stations

▴ 51 continuous GPS stations

▴ 24 electronic tilt stations

▴ 4 continuous gas stations

▴ 14 all-weather stations

▴ 33 IP/IR camera systems

▴ 5 thermal camera systems



Volcano Monitoring Data Acquisition Systems

MICROGRAVITY / RESISTIVITY 

CAMPAIGNS

SEISMIC MONITORING STATIONS GEOCHEMICAL STATIONS / CAMPAIGNS

COMMUNICATIONS SYSTEMS

GROUND DEFORMATION STATIONS / CAMPAIGNS
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Figure 1. (a) Leica GR50 receiver in CRAZ. (b) Leica AR10 antenna to which the Leica 

GR50 receiver in CRAZ is attached. 

 

Data downloading from the IBAZ and SAPN MOVE stations 

 

Raw files since early 2021 were downloaded from the MOVE stations in Iba, 

Zambales (IBAZ; Fig. 2a) and Sapang Bato, Angeles City, Pampanga (SAPN; Fig. 

2b). Data from these stations will be included in the Pinatubo Volcano GPS 

processing to improve the resulting GPS solution. 

 

 
Figure 2. Data downloading at (a) IBAZ and (b) SAPN. 
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VISUAL AND WEATHER 

MONITORING



Real-Time Volcano Monitoring Data

Seismic, Infrasound and geodetic data processing w/ OpenSource 

software (SWARM, SeisAn, VALVE, RedPy, ffRSAM, Pensieve)

ffRSAM (Pinatubo Volcano)

SWARM (Hibok-Hibok)

REDPy (Kanlaon Volcano)

VALVE (Bulusan Volcano)

VolRec1-3
(Raw Volcano Monitoring Data)

PHIVOLCS Main Office

SeisAn (Pinatubo Volcano)



Volcano Monitoring Operational Database

LAVA-DOME (Operational Database):

https://vmepd.phivolcs.dost.gov.ph

▴ WOVODat schema customized for operational use

▴ Real-time data intake and processing (e.g. lake CO2/dT, Multigas, GPS baselines)

▴ Data upload tools (e.g. daily VQ phase data via Sei2LAVA, SO2 flux, EDM data, etc.)

▴ Operational performance tools (Exit Report, Network state-of-health)

https://vmepd.phivolcs.dost.gov.ph/


Volcano Monitoring Operational Database Info Products

LAVA-DOME (Operational Database):

https://vmepd.phivolcs.dost.gov.ph

▴ Tools for bulletin/advisory/update infographic creation for VolcanoPH Info App, SocMed

▴ Automated templates for Eruption Notification (EN) and Volcano Notification for 

Aviation (VONA) w/ Early-Alert Warning Messaging (EAWM)

https://vmepd.phivolcs.dost.gov.ph/


Emergency Information Protocol

▴ (CAAP) Civil Aviation Authority 

of the Philippines

▴ (PAGASA) Philippine 

Atmospheric, Geophysical and 

Astronomical Services 

Administration

▴ (Tokyo-VAAC) Tokyo Volcanic 

Ash Advisory Center

▴ (OCD) Office of Civil Defense

▴ (DOST-CO) Department of 

Science and Technology 

Secretary

▴ (OP-PCO) Office of the President 

through the Presidential 

Communications Office

SIGMET

EAWM

VONA
≤ 10 Minutes

≤ 10 Minutes

Republic Act 10639 

(Free Mobile Disaster 

Alerts Act)

▴ (ISP) 

Independent 

Service Providers

EN

! EAWM may be late 

(up to a day) or not 

received !
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drills w/ 

Tokyo-
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Volcano Monitoring Public Database

PHIVOLCS-LAVA (Public portal):

https://wovodat.phivolcs.dost.gov.ph

▴ Public access to volcano monitoring data for supporting research, 

assessments

▴ Legacy data older than 2017 (updating in progress)

▴ Volcano catalog (review in progress)

▴ Real-time tools (for Operations Centers)

o Located volcanic earthquakes

o Soft Launch: VOLCAN- Volcano Observation Live Capture Net

https://wovodat.phivolcs.dost.gov.ph/


Volcanic Alert Level Scheme

Numeric Alert Level Scheme:

▴ Since Pinatubo 1991 eruption

▴ Alerts 1-2: Prohibition of PDZ entry

▴ Alert Level 3: Evacuation of PDZ + 

High Hazard Zones

▴ Alert Level 4: Evacuation for worst-

case scenario 

▴ Alert Level 5: Statement only of 

ongoing worst-case scenario 

eruption

DRRM Applications:

▴ Contingency Plans (City/Municipal, 

Provincial, Regional)

▴ NDRRM Plan (Operation Listo-

Response- Incident Command 

System)

Evacuation of PDZ and High Hazard Zones



Challenges to Early Warning Services

Climate / Hazard impacts on 

monitoring infrastructure 

▴ Repetitive damage, recovery 

and rehabilitation

▴ High cost and time 

consumption of maintenance

▴ Physical toll on VO personnel

▴ Direct impairment of early-

warning service

Human Resource:

▴ High turnover of personnel

▴ Very rigid and small plantilla 

(65 positions for 9 VO plus 

PHIVOLCS Main Office)

▴ Skills development for 

communication, crisis 

management

Damages caused by 

Typhoon Glenda

(Rammasun), July 2014



SUMMARY

Best Practices:

▴ Early-warning program strategically aligned to organizational goals, mission 

and vision and role in the overall DRR framework

▴ Use of multi-parameter stations with both high-resolution and low-cost 

systems; OpenSource applications

▴ WOVODat schema for operations, early warning and public access to 

monitoring data

▴ Leveraging partnerships and applications for information dissemination

▴ Alert Levels embedded in government emergency plans 

Challenges:

▴ Climate and other hazard impacts

▴ Human resource



THANK YOU!

Connect With Us:
PHIVOLCS Website: www.phivolcs.dost.gov.ph
Facebook Page: https://www.facebook.com/PHIVOLCS
Twitter: https://twitter.com/phivolcs_dost
Youtube: https://www.youtube.com/@DOSTPHIVOLCSOfficial

http://www.phivolcs.dost.gov.ph/
https://www.facebook.com/PHIVOLCS
https://twitter.com/phivolcs_dost
https://www.youtube.com/@DOSTPHIVOLCSOfficial
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