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SUCCESSFUL INFORMATION DISSEMINATION AND WARNING SYSTEM: 
Learnings From the Pinatubo Experience 

Felomina F. Cayabyab and Jean C. Tayag1 

Abstract 

The success of information dissemination and warning system during the Pinatubo 
Volcano eruption in 1991 was a result of cooperative and coordinated efforts among the 
source of information and warning-PHIVOLCS, the transmitters or channels of 
information and warning namely the media, DCCs and the recipients—the endangered 
inhabitants. 

PHIVOLCS, the main source of information, constantly kept the people aware of the 
situation of the volcano. Media played a vital role in educating the people at risk, in 
transmitting the warning to endangered inhabitants and in mobilizing sources of aid 
LAKAS, an organization oftheAetas served as a proactive link between the communities 
at risk and the authorities. They made govenment's difficult task easier by explaining 
warnings to the semi-nomadic Aetas. 

Introduction 

In recent months, there occurred in various parts of the world typhoons, tornadoes, 
floodings, typhoons and earthquakes of the kind and magnitude we have not experienced 
in recent history. Many soothsayers have surfaced trumpeting calls for repentance for the 
end is near. For agencies and institutions dealing with disasters and calamities, however, 
its just another day at the office, or at least it should be. 

Experience would tell that no matter how great the intensity of an earthquake or the 
magnitude of a volcanic eruption, the degree of damage it inflicts depend much on, 
among other things, the preparedness of the people involved. Critical in this 
preparedness is information dissemination. The dynamism of today's media has 
addressed much of the problems encountered in previous experiences of disaster. A 
number of recent natural disasters would have unleashed far greater damage to life and 
property had it not been for timely warnings communicated through the media. 

This paper seeks to show the management of disasters from the perspective of 
government agencies - in this case, the Philippine Institute of Volcanology and 
Seismology (PHIVOLCS), exploring, in particular, the role of information dissemination 
in mitigating disaster effects. This paper draws from the experience during the 1991 
eruption of Mt. Pinatubo where, despite the magnitude of the eruption, a relatively small 
number of lives were lost. 

1 Philippine Institute of Volcanology and Seismology 
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The Pinatubo Volcano Eruption 

Pinatubo Volcano is one of the 21 active volcanoes in the Philippines located at 
15°08.20TSf and 120°21.35TE straddling the boundaries of three Central Luzon provinces-
Pampanga, Zambales and Tarlac. 

Prior to 1991, no one alive had seen Pinatubo Volcano erupt. There were variations in 
the estimation of its last eruption. J. Wolfe and S. Self ( 1982; 1983), estimated the last 
eruption to have occurred 635 years ago, that puts it circa 1356. M. Rubin ( 1986), on 
the other hand, approximated the last eruption to have been between 430 to 490 years 
ago. Studies, likewise, revealed that Mt. Pinatubo had been dangerously explosive. 
Because of the results of the series of investigations, Mt. Pinatubo was reclassified as 
"active" by Punongbayan (1987) and PHIVOLCS (1988). 

On account of PHTVOLCS' limited resources, it was constrained to regularly monitor 
only five (5) of the active volcanoes. (1) Taal, near the center of Taal lake in Batangas 
province; (2) Mayon, in the eastern portion of Albay province; (3) Hibok-Hibok, in the 
island province north of Mindanao (4) Bulusan, in the south central part of Sorsogon 
province; and (5) Kanlaon, in Negros Occidental province. Pinatubo was outside 
PHTVOLCS' regular monitoring system. On 16 July 1990, however, a strong earthquake 
that registered 7.8 on the Richter scale, jolted most of the island of Luzon. Severe ground 
shaking was reported in the Pinatubo area. Shortly, thereafter, the Franciscan Sister 
Emma Fondevilla, who has worked among the Aetas of Poonbato, Zambales, reported to 
PHIVOLCS ground cracking, earthquakes and increased steaming from the thermal 
areas. PHTVOLCS promptly responded by dispatching a Quick Response Team. The 
investigation, however, concluded that the changes had no volcanic significance (Ramos 
and Isada, 1990). 

Sister Emma, and the Aetas returned to report phreatic explosions accompanied by 
renewed earthquake activities and new steaming on 2 April 1990. PHIVOLCS 
immediately sent a Quick Response Team (QRT) and deployed reconnaissance helicopter 
and non-telemetered seismographs. Subsequently, PHIVOLCS sought the assistance of 
the U.S. Geological Survey's (USGS) Volcano Crisis Assistance Team (VCAT). 

Between April to June 1991, PHIVOLCS recorded high frequency quakes and from 7 to 
9 June, low frequency quakes were monitored, indicating that magma was rising beneath 
the volcano. On 9 June, harmonic tremors were recorded. From 05 June, an average of 
52 earthquakes were recorded every day. On 12 June 1991, three explosions occurred, 
one of which sent a mushroom-shaped cloud containing ash, pumice and other volcanic 
materials as high as 20 kilometers into the air. There were large explosive eruptions from 
the morning of 12 June through the morning of 15 June. On 15 June, the volcano ejected 
a high column of ash and gas 40 kilometers into the stratosphere and across Southeast 
Asia. This was followed by five (5) explosions in such close succession that they could 
not be distinguished from each other. The situation was exacerbated by the presence of 
Typhoon Yunyang (locally identified as Diding) which scattered the ash clouds in all 
directions. Pinatubo Volcano spewed about seven million (7,000,000) cubic meters of 
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pyroclastic materials. The summit became a 2.5 kilometer-diameter caldera 
(Punongbayan et al., 1996). 

About 200 people died under roofs that collapsed due to the weight of the ash fall that 
accumulated. The total number of dead reached between 250 to 300. The size of 
devastation was roughly comparable to that of Mt. St. Helens. The volume of magma 
erupted by Mt. Pinatubo, however, was five to ten times greater. 

Government Structure 

The Philippine Institute of Volcanology and Seismology or PHTVOLCS, is the 
government agency mandated to formulate up to date and comprehensive disaster 
preparedness and loss reduction action plans for volcano eruption, earthquake 
occurrences and related geotectonic phenomena such as faulting, landslides, tsunami, etc. 

The lead government agency or agencies coordinating efforts in times of impending or 
actual calamities are the Disaster Coordinating Councils (DCCs). At the national level, 
the National Disaster Coordinating Council (NDCC) is the lead national governmental 

v body in disaster situations. 

As a matter of practice, eruption warnings are usually passed through the appropriate 
DCCs. When a volcano, for instance, shows abnormal behavior, the PHTVOLCS 
determines the need and the time to send warnings. If it decides to issue a warning, it 
notifies the Office of the President, the NDCC, and the local DCCs through Volcano 
Bulletins and advisories. The DCCs transmit the warning to the leaders of affected areas 
and the media. PHTVOLCS also releases information to the media to explain the 
volcano's condition. In volcanoes^where PHTVOLCS has an observatory, warnings are 
directly given to barangay DCCs of endangered areas (Figure J). 

PHTVOLCS Information Dissemination and Warning System 

PHTVOLCS issues four (4) types of alerts: (1) daily bulletins and special advisories; (2) 
a scheme of alert levels; (3) hazard maps; and (4) recommended zones of evacuation. 

Daily bulletins consist of factual reports. They indicate the alert level and the 
corresponding danger zone (Figure 2). 

Alert levels describe the various levels of eruptive activity and danger. They provide 
information on the condition of the volcano, whether it is likely to erupt or not. The 
levels were based on instrumentally derived data and daily visual observations. An initial 
5 (five)-level scheme of alert levels, formulated by volcanologists precisely for Pinatubo 
Volcano was officially adopted on 13 May 1991 ( Table \). 
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T.tox No. BS587 10VAS PN 

PINATUBO VOLCANO UPDATE 
13 JUNE 1991 
0700H 

At 1630H yesterday, heavy rains started to pour do»0 on the 
Pinatubo Volcano area trigerring the occurrence of nudflow which 
cascaded down the Haraunot River. The nudflow deposited huge 
boulders along the lower reaches of the river rendering the road 
leading to Moraza impassable to all types of vehicles. The 
nudflow transformed into nuddy streanflow upon reaching Bucao 
River. 

/ From 2252H to 2305H last night, explosions occurred at 
Pinatubo Volcano. Radar data showed that the eruption cloud 
attained a maximum height of 25,000 meters above the vent. 
Seismic activity was characterized by the occurrence of harmonic 
tremors and explosion type volcanic quakes sinilar to those 
recorded during the 0851H eruption yesterday. Heavy ashfall and 
other larger volcanic fragments fell on the western, northwestern 
and southwestern sides of the volcano. Pumice falls at Sitio 
Ogik ranged in size fron 1 to 5 en. Sand-si*e airfall particles 
fell on areas as far as 22 JOBS awav llxkj? P<&oah»Ĵ ,. &&U>As,9? /rftftt 
the active vent. 

Al&rt Lev#l 5 is still on as Pinatubo Volcano s eruptive 
activity continues. People living in the previously delineated 
danger zones are reninded to stay away fron these areas as more 
eruptions may still occur. P«opl« should ml&o tak» precautionary 
aeasures against the occurrence of Bore nudflows by seeking 
higher grounds and avoiding river channels and other loa-lylajj. 
treas* 

P H I V 0 L C S 

Fig. 2. Bulletin 
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Table 1. Alert levels for Mt Pinatubo, May 13,1991 

Alert Level Citeria Interpretation 

1 Background; quiet 
Low-level seismicity 
unrest 

No eruption in forseeable future. 
Mgmatic, tectonic, or hydrothennal 
disturbance; no eruption imminent 

2 Moderate level of 
seismicity, other unrest, with 
positive evidence for involvement 
of magma. 

Probable magmatic intrusion; 
could eventually lead to an eruption. 

3 Relatively high and increasing 
unrest including numerous b-type 
earthquakes, accelerating ground 
deformation, increased vigor of 
fumaroles, gas emissions 

If trend of increasing unrest 
continues, eruption possible within 
2 weeks. 

4 Intense unrest, including 
harmonic tremor and (or) 
many "long period" 
(low frequency) earthquakes. 

Eruption possible within 24 hours. 

5 Eruption in progress. Eruption in progress. 

Stand-down procedures: 

In order to protect against "hill before the storm" phenomena, alert level will be maintained for the 
following periods after the activity decreases to the next lower level: 

from Alert Level 4 to 3- Wait 1 week; 
from Alert Level 3 to 2- Wait 72 hours 

Source: Fire and Mod: Eruptions and Lahars of Mt Pinatubo, 1996. 
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PHIVOLCS issued preliminary hazard zonation maps. The maps delineated the areas 
likely to be affected by pyroclastic flows, ash fall, and lahars. They illustrated the 
probable extent of the most probable hazards. They served as guides for evacuation 
(Figure3). 

Evacuation orders were issued by the corresponding DCCs or local government officials 
soon after the declaration of danger zones. 

Contrary to established practice, PHTVOLCS, in the Pinatubo Volcano eruption, 
employed a multipath warning transmission method. PHTVOLCS itself formulated the 
warning messages and transmitted them to the DCCs, major national and local 
newspapers, and radio and television stations, non-governmentai organizations (NGOs), 
and directly to the endangered inhabitants, all at the same time. The multipath warning 
transmission has been criticized to cause confusion, duplication, and administrative 
problems. But the circumstances of the Pinatubo eruption justified such flexibility (Tayag 
and others, 1996). 

Newhall and Punongbayan (1994) wrote: 'To say that our initial warnings were received 
with skepticism would be an understatement." Most people in Central Luzon, including 
the U.S. military in the Subic Bay Naval Base in Olongapo City, Zambales and the Clark 
Air Base in Angeles, Pampanga did not know that Pinatubo was even a volcano. The 
military were more concerned with the NPA and the Gulf War. This, of course, did not 
come as a surprise. The last eruption of Mt. Pinatubo was a few hundred years ago. Not 
even the Aetas had any surviving oral tradition on such eruption. The area is not known 
for volcanic activities by many people and most of them have no experience of such 
phenomena. 

Despite this initial skepticism among civil defense officials and the endangered 
inhabitants several factors -paved the way for successful disaster response: (l)The 
Chairman of the NDCC at that time, then Defense Sec. (later President) Fidel V. Ramos 
strongly believed in disaster preparedness, and visited the towns around Mt. Pinatubo 
accompanied by PHTVOLCS volcanologists and scientists who conducted appropriate 
briefings. (2) The missionary sisters, having earned the trust of the Aetas, helped in the 
difficult task of explaining the warnings to these indigenous people. The Aetas 
sensitivity to nature made them aware of the danger and curious as to the cause. (3) 
Several officers in the U.S. bases supported PHIVOLCS and volcano emergency 
planning, providing access to helicopter time and other logistical support. This led to the 
successful evacuation of Clark Air Base, which indirectly stimulated evacuations of other 
communities ( Newhall and Punongbayan, 1994). A video on volcanic hazards, 
'TJnderstanding Volcanic Hazards" produced by the late Maurice Krafft for the 
International Association of Volcanology and Chemistry of the Earth's Interior (IAVCEI) 
proved to be a powerful tool for promoting public awareness. It was shown to the 
indigenous communities, to teachers and students in schools surrounding the volcano. 
This film was instrumental in helping the Aetas understand the impending danger. In 
addition, the massive information campaign waged by PHTVOLCS scientists and civil 
defense officials, done through regular meetings with barangay leaders and tribal 
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chieftains and extensive distribution of information materials made the people 
understand the hazards and impacts of volcanic eruption. One-on-one dialogues with the 
people were also done. 

Information dissemination is only effective if it reaches the public and produces good 
results and actions. In this case, media played a very vital role in relaying the warnings 
and information to the people at risk. During the Pinatubo eruption, the media from print 
and broadcast were consistent and effective interpreters and transmitters of warning 
messages. PHTVOLCS, being the principal source of warning and information saw to it 
that warning messages and technical information were well understood by the media—its 
major link to the public. Dialogues and briefings were done in many occassions; 
volcanological and geological jargons were explained to a ievei appreciable and 
understandable to the layman. PHTVOLCS had established close and friendly links with 
media covering the crises. As a result, cross-checking and validation of reports and news 
were usually done before these were widely disseminated. 

Conclusion 

Technically, the Pinatubo experience was the first major volcanic eruption in the 
Philippines to have been adequately predicted and successfully anticipated. Timely and 
accurate warnings and information made the experience a success. 

One of the surest ways of mitigating the consequences of a violent natural phenomenon 
like the Pinatubo Volcano eruption is to provide the general public with the information 
before, during and after the event. Adopting this technique, means preparing and 
pursuing a massive information campaign just like what PHTVOLCS and other disaster 
response agencies did. The massive information drive initiated by these agencies enabled 
the endangered inhabitants to understand even the basic steps necessary for adequate 
preparedness and provided awareness of the most rudimentary preventive measures. 

Media played a significant role in informing and interpreting the effects and impacts of 
the Pinatubo Volcano eruption to the affected communities. They were, in effect, the 
channel between information providers— PHIVOLCS and other agencies involved in 
managing the crisis and information seekers in times of disasters— the endangered 
communities. 

LAKAS, an organization of indigenous Aetas, also contributed to the success of the 
overall monitoring, warning and response system. 

All things considered, Mt. Pinatubo was a relatively well-managed disaster. It was a very 
large eruption; a million people were threatened and yet a few hundred people perished. 
Most people took appropriate defensive action and evacuation which indicated that 
warning system worked well during this period. 
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As Newhall and Punongbayan put it: 

"In a sense, our warnings fell short. Like every volcanologist who has 
seen people die unnecessarily, we bear a burden of grief and 
frustration. The difficulty that we had in convincing people to move 
away from the volcano took a more distant toll, in that we ran out of 
time to alert much larger populations that were far downwind and 
downriver, yet still at risk. In another sense, given the enormous 
magnitude of the eruption, the mimber of people at risk, and the 
unlucky coincidence of the typhoon, we are relieved and proud that a 
much larger number - at least 5,000 and perhaps 20,000 or more -
escaped certain death." (Newhall and Punongbayan, 1994). 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library



7 

::.• . "FENCES 

>aastista, Cynthia B. In the Shadow of Lingering Mt. Pinatitbo Eruption. Amsterdam. 
199 J. 

Nf̂ v hall, Christopher and Punongbayan, Raymundo. The Thin Margin of Successful 
ianic Risk Mitigation: Lessonsvfrom Mt. St. HelemandMt. Pinatubo. Draft. 1994. 

Punongbayan, Raymundo S. Eruption Hazard Assessment and Warnings. Fire and Mud. 
PH1VOLCS and Washington Press. 1996 

Pinatubo Volcano Wakes from 4 Century Slumber: Brochure. PHIVOLCS. 1992 

Tayag, Jean C. et al. People's Response to Eruption Warning: The Pinatubo Experience: 
'991-1992. Fire and Mud: Eruptions and Lahars of Pinatubo. PHTVOLCS and 
Washington Press. 1992. 

Wolfe, Edward W. and Hoblitt, Richard P. Overview of the Eruptions. Fire and Mud: 
Eruptions and Lahars of Pinatubo. PHIVOLCS and Washington Press. 1996 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library



Regional Conference on Disaster Broadcasting 
13-15 October, 1999 
Bangkok, Thailand 

f* 
DAY THREE 

15 October 1999 

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library


