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ABSTRACT 

The weather-related hazards affecting the Philippine.~ are typhoons, with the ac

companying high winds, storm ~urges, and heavy rains; floods and landslides caused by 
prolonged and intense .rainfall due to the south~st and northeast monsoons; thunderstorms, 
tornadoes/ waterspouts, etc. Casualty and damage to property due to these fastonsct but 
predictable disaster-agents arc increasing with the years. An effective early warning sys
tem can pos.'>ibly reduce the loss of life and mitigate the adven;e effects of such disa~ters. 

The components of the warning system for typhoons and floods are discussed and 
analyzed. The detection and monitoring component has been strenglltcned with the instal
lation of remote sensing and telemetering facilities. However, the forecasting aspect of the 
system needs further improvement through the research and development. Tbe compo
nent on warning formulation and dissemination can be enhanced by appropriate innova
tio ns in the warning message and through the dynamic participation of the mass media. 
Community preparedness and users' response to the warning iJ; admittedly the most chal
lenging component of the system since it involves the participation or disaster-oriented 
organizations and the general public. 

The warning system can be more effective if the warning message reaches the 
end-users on time and is fully understood by them, the level of disaster awareness of the 
general put> lie increased, the accuracy of the forecast improved, the active participation of 
local disaster organizations enhanced, and the disaster culture of the community rational
ized. 

Introduction 

A hazard is, generally, defined as a potentially harmful condition. Hence, 
typhoons, floods, volcanic eruptions, or earthquakes are simply considered as 
natural hazards and not disasters themselves unless they occur in developed and 
inhabited areas where they cause damage to property and loss of life. 
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Natural disasters arc usually preceded by changes in the normal state of the 
environment. For instance, prolonged heavy rainfall is nature's way of warning 
people of an impending llood or landslide. Dark red coloration of clouds at sun
rise and sunset, pcrsistl:nt sea swells at coastal areas, etc., arc some of the precur
sory signs of a coming typhoon. Moreover, long-time residents of a community 
are aware of the time of year typhoons usually occur, the period of rainy or dry 
seasons and ensuing floods and drought or near drought situations. 

Storm surge usually occurs at surge-prone areas during the height of a 
strong, intense typhoon. Gradually increasing wind speed and deteriorating 
weather conditions during a typhoon's passage are a warning of possible storm 
surge occurrence. 

For some non-predictable geological hazards such as earthqu akes, natural 
warnings are admittedly not so well understood and defined, although their oc
currences are reportedly indicated by unusual animal beha\~or and other precur
sory signs. H owever, major volcanic eruptions, Sllch as th at of Mt. Pinatubo are 
usually preceded by minor earthquakes, rumblings, smoke emission, etc. Subse
quent lahar flows which often cause more casualties and devastation than the 
eruption itself, could be anticipated with the occurrence of h~.: avy, continuous 
rains over the area. 

For slow-onset, large scale events, such as drought and the impending glo
bal climate change, the various natural processes or changes leading to such 
events may not be readily perceptible to the layman, but nature has its own way of 
warning man of their occurrences. ln the case of climate change, the warning is 
already O N! 

2. Weather-related Hazards Aflh1ing the Philippines 

Typhoons, with the accompanying storm surges, high winds, heavy rains 
and the resulting floods are the most common causes of natural disasters in the 
country. Other weather-related hazard~ include the monsoons which usually cause 
floods, tornado/waterspout, and severe thunderstorms. 

A tropical cyd one, whatever its strength, is known all over the country as 
Kbagyo". The typhoon is the strongest (with maximum winds of 180 KPH or more) 
and oftentimes the most destructive of all types of tropical cyclones, in particular, 
and of all weather -related disasters affecting the country, in general. The o ther 
types of tropical cyclones, such as the tropical strom (63 to 117 KPH) and the 
tropical depression (maximum winds of up to 63 KPH) do not have as strong winds 
as typhoons, but are usually associated with heavy rains which cause extensive 
flooding. An annual average of 9 tropical cyclones, consisting of 4 typhoons, 2 
tropical storms and 3 tropical depressions cross the country. In addition, about 2 
tropical cyclones, which do not make their landfall, may intensify the monsoon 
rains and cause flooding. A tropical cyclone may occur any month of the year but 
has its peak during July and August. The period from June to December is 
generally considered as the tropical cyclone season. 
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Likewise, the country is adversely affected hy both the northeast (NE) and 
southwest (SW) monsoons. Generally, during the months of December, January, 
February and early March, the prevailing wind flow is from the northeast. This 
relatively cold, gentle wind from the Asiatic continent is popularly called the 
"amihan". The southwest monsoon is usually from late May to Septumber when 
the predominant wind direction is from the southwest, and locally known as the 
"habagat". A tropical cyclone or low-pressure area could intensify the northeast 
or southwest monsoon, giving heavy and sometimes prolonged rainfall and con
sequently, extensive flooding over low-lying areas. 

A tropical cyclone or a low-pressure area located northeast of the Philip
pines or in the south China sea could intensify this moist-laden southwest wind 
flow bringing in heavy and sometimes prolonged rainfall over the western part of 
the country. The episodic floods of 1.972, 1974, 1976 and the current intensified 
lahar t1ow in Mt. Pinatubo area in Central Luzon were caused principally by the 
southwest monsoon. 

Ar:~th!.:r hazard associated with intense- typhoon is the storm surge. It is 
characterized by a sudden rise oi· h'atcr (se.:!) level alon~ the coast at or ncar the 
place of landfall of a typhoon, usually up to a hundred kilometers or so north oi ii:. 
The rise in water level could be as high as five meters or more. The strong winds, 
the swift current, together with the wave action due to big swells, could sweep 
away rows and rows of houses along the shore. Deaths and injuries arc usually 
high when a storm surge is generated by a typhoon. 

Statistics show that casualty and damage to property due to typhoons in the 
Philippines generally increase with the years (Figure 1), whereas in more devel
oped countries, casualty is on the downtrend. For such predictable natural haz
ards as typhoons and t1oods, deaths and injuries may be avoided and damage to 
property minimized, if the proper measures are implemented by the individual 
and com munity immediately before and during the occurrence of the disaster. 
This, in turn, depends to a great extent on the effectiveness of the early warning 
system. 

3. The Typhoon and Flood Warning System 

It was pointed out in the previous discussions that nature ha<; various ways 
of warning man of an impending disaster. Out of these ways evolved a systematic 
method of warning the populace, based on experience of past disasters and on 
recent advances in science and technology- the early warning system (Figure 2). 
For predictable, sudden-onset natural hazards, such as typhoons and floods, a 
longer lead time is made available to disaster mitigation organizations and the 
general public to set into motion disaster preparedness measures designed to 
mitigate the adverse effects of an impending disaster. 

The warning system has generally four components, namely: a) detection 
and monitoring of the hazard, b) forecasting the hazard, c) formulation and dis-
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semination of the warning, and d) preparedness and users' response to the warn
ing. Tht: ensuing discussions will focus mainly on the warning system for ty
phoons and floods. 

DAMAGES AND CASUALTIES 
ASSOCIATED WITH TROPICAL CYCLONES 
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Figure I. 5-Year Running MeanofD-dmageand Casualties 
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Deteetion and Monitoring of Typhoons and Floods 
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The detection and monitoring of typhoons and floods has been greatly 
enhanced by recent advances in science and technology. A typhoon, from its 
incipience in the vast Pacific ocean or in the south China sea, up to its dissipation 
can be detected and its movement, changes in intensity and structure can be 
monitored through remote sensing techniques, such as weather radars and satel
lites. The NOAA Satellite Receiving and Processing Facility has been r ecently 
established in PAGASA to supplement the GMS satellite receiver that has been 
giving quality satellite pictures of typhoons and other weather disturbances for 
the past several years. 

Likewise, through telemetry, realtime rainfall and river stage information at 
various observation points of a river basin can be made available for the purpose 
of detecting and monitoring floods. In the Philippines, a telemetered flood fore
casting and warning system has been installed at the Pampanga, Agno, Bicol and 
Cagayan river basins and most recently at the Marikina river basin, including 
Laguna Lake and Metro Manila. 
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fo'igurt! 2. Tbe upt:ration tJf a national Meteorological S4!rvice: ohservation-., data 
colledion and dissemination: data proce..••singand prep<trationoffore
casts, warnings and climatoloWcaladvisorles; disst!minationofforecasto; 
and other specialized information to users. (WM 0) 
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Forecasting Typhoons and Floods 

The present state of forecasting typhoons and Goods is much more difficult 
than their detection and monitoring. Tropical weather systems, such as typhoons 
and the Hood-causing monsoons, arc generally less understood than their coun
terparts in temperate regions. Hence , the results of even the most sophisticated 
numerical models for the tropics arc relatively less accurate than elsewhere. 

Presently, the official typhoon forecast of PAGASA is a blend of both 
subjective and objective forecast methods. The subjective forecast method is 
based mainly on the forecaster's interpretation of weather systems and other 
factors affecting typhoon movement and dcvclopm t:nl. There are about a dozen 
or so computerized objective techniques of forecasting movement , which arc 
currently used by PAGASA, many of them developed by Filipino meteorologists. 

Similarly, the flood forecasts of PAGASA arc based on the results of com
puter models and the forecaster's assessment of the affect ed river basin's condi
tions. 

Needless to say, the reliability of a forecast as gauged by its accuracy is a 
necessary factor to ensure appropriate and adequate user 's response to the warn
mg. 

Formulation and Dissemination of the Warning 

Warning formulation, dissemination and eliciling prompt and proper users' 
response to the warning are basically multi-disciplinary activities. The warning 
may be viewed as an important link between the scientific community and the 
layman. Warnings are widely criticized for containing many technical term s not 
fully understood by the general public. To the forecasters who usually formulate 
the warnings, such technical terms are underf.tandably d ear. In order to effec
tively bridge I his gap between the technical people and the general public, 1 he 
social scientists and other disaster-oriented personnel should be consulted in set
ting up the general guidelines for warning formulation. Furthermore, it is likewi.<;c 
important that the needs and preferences of users of the warning be pre-deter
mined through surveys or other feed-back mechanisms. 

The most recent innovation adopted by PAGASA in its warnmg formulation 
is the increase in the number of Public Storm Si!:,rnals (PSS) from PSS # 3 to PSS # 
4 and the inclusion of the potential damage to structures and vegclation relative to 
each public storm signal (Table 1). The purpose of adding PSS # 4 to the previous 
si!,rnal system is to enhance the pcopk's awareness of a very powerful typhoon 
threatening their community and for them to adopt the appropriate preparedness 
and mitigation measures against the impending disaster. 

Experiences and realities have shown that warning di..<.scmination cannot be 
done by the forecasting/ warning agency alone, but needs to be a multi-agency 
activity in order to reach the greatest number of pcoph:. In the design of the 
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warning dissemination scheme, several factors have to be taken into serious con
sideration. Proper cooperation and most important, commitments by various disas
ter-related organizations with communication linkages from the national down to 
the grassroots levels to cooperate in the widest possible dissemination of the 
warning should be observed. In this regard the tri-mcdia, especially the televi 
sion and radio broadcast media, arc indispensable partners in real-time warning 
dissemination. Government organiY.ations with communication facilities and NGO's 
with disaster-related functions should likewise be tapped for this purpose. 

Table l. Modified Storm Warning Signals 

SIGNAL NUMBER 1: 

MEANING: A TROPICAL CYCLONE IS THREATENL"lG THE AREAS 
WHERE THIS SIGNAL IS IN EFFECT. WIND SPEED FROM 30 TO 60 
KILOMEfERS PER JfOUR (KPH) L.<; EXPECTED WITIITN36 HOURS. 

SIGNAL NUMBER 2: 
MEANING: THE STORM OR TYPHOON IS APPROACHING OR PASSING 
CLOSE TO THE AREAS WHERE THIS SIGNAL IS IN EFFECT. WIND SPEED 
OF OVER 60TO WO KPH IS EXPECTED WITHIN 24 HOURS. 

SIGNAL NUMBER 3: 
MEANING: THE CENTER OF A SEVERE STORM OR TYPHOON IS PASS
ING OVER OR EXPECTED TO PASS CLOSE TO THE AREAS WHERE THIS 
SIGNAL IS JN EFFECT. WIND SPEED OF OVER 100 TO 185 KPH IS EX
PECTED WITHIN 1S HOURS. 

SIGNAL NUMBER 4: 
MEAN INC;: THE CENTER OR EYE OF A VERY INTENSE TYPHOON TS 
PASSINU OVER OR EXPECfED TO PASS VERY CLOSE TO THE AREAS 
WHERE THIS Sl(iNAL IS IN EFFECT WJND SPEED OF OVER 185 KPH IS 
EXPECIED WlTHIN 12 HOURS. 

Community Preparedness and Users' Response 

This is a multi-agency activity undertaken by the respective disaster-coordi
nating councils (DCC) of each locality, such as the PDCC (provincial), C DCC 
(city), l'vtDCC (municipal) and BDCC (barangay). 

Perhaps, the most important and, indeed very difficult, if not the most chal
lenging component of the warning system is the users' respons e lo the warning. 
Come to think of it - the whole warning system is designed for them, i.e., for their 
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personal safety and minimization of loss or damage to their propL:rlics, yet some 
people simply ignore the warning message. Then: is, therefore, an urgent nL:t:d 
to strengthen this component of the warning system, because no matter how accu
rate and timely the typhoon or Oood warnings are, if the people concerned do not 
respond accordingly, the loss of lives and damage to properties will hardly be 
reduced! 

4. Some Factors Affecting Human Response to the Warnings 

Foremost, Lhc warning must reach the intended us~;rs with sufficient lead 
time for them to make the necessary preparations. Here, the prohlcms of commu
nications and linkages arc the key factors to be considered. This seems to be a 
common concern of developing countries, especially those composed of hun
dreds or thousands of small island comm unit ies, like the Philippines. H owever, 
much hope in overcoming this problem is pinned on recent advances in telecom
munications technology, such as the satellite broadcasts of warnings to remote 
areas. 

As mentioned earlier, it is also necessary that the warnings be fully under
stood by the general public in order that they may properly respond to the 
impending threat. With the continuing efforts of the warning agencies, in coop
eration with other sectors of society, to improve the mechanism of conveying the 
warning message and its implications to the public, this problem seems to b..: tracta
ble. Innovative approaches in public information and education through the tri
media and the educational system, respectively, could undoubtedly contributL: to 
the better understanding of the warning. 

The public confidence and the accuracy of the forecast portion of the warn
ing arc another very important factor \vith a considerable influence.: on the usL·.rs' 
response to the warning. The tendency to remember only the " missed" or "ncar
missed" forecasts is probably a universal trait, so that the one or two occasions 
when the warning agency made inaccurate forecasts is used as an excuse for not 
heeding the warning. More so, due to the increasing sophistication in technologi
cal advances, it seems only natural for the public to expect better accuracy of the 
forecast. Technical problems related to the accuracy of the foreca st arc better 
addressed to the scientific community. A concerted effort by the national, re
gional and international research institutions should be exerted towards the im
provement of the forecast accuracy of less-understood natural hazards, such as 
the weather systems of tropical origin. The perception that the warning message 
is a means of conveying to the public the inherent uncertainties in th e forecast 
should further he promoted. 

Another factor which may influence the peoples' response to the warning is 
the disaster culture of the community and their peculiar idiosyntrasics. In some 
areas which often experience disasters, a number of residents would understand
ably feel quite confident that if they survived past disasters, then they are likely to 
survive another one. Fatalism or the belief in putting their fate entirely in God's 
hands during the period of disasters, is another reason for ignoring the warning. 
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In some instances, residents of threatened areas would prefer to wait for the 
occurrence of precursory signs which they have experienced in past events 
before responding to the warning. Sometimes, such indicators do not occur at aU, 
making residents ill-prepared for the ensuing emergency situations. 

Local disaster organizations play a major role in elici ting the appropriate 
response to the warning by the people under their jurisdiction. It is widely recog
nized that the residents would respond more readily if persons of authority would 
personally advise them of the necessary preparedness measures to be taken 
when there is an impending or imminent threat of disasters. Many organizational 
structures on disaster mitigation appear to be impressive on paper, but there is a 
real need for such organizations to be at least functional during the entire disaster 
cycle, especially immediately before the onset of the disaster and during the 
emergency period. 

5. Further Enhancement of the Warning System 

The warning system plays a vital role in disaster mitigation, especially in the 
protect ion of life and property. Our experiences with typhoon-caused disasters 
and the more recent Ml. Pinatubo volcanic eruption altcst to the usefulness of the 
early warning system and the necessity for its continuous review and improve
ment to further enhance the preparedness aspect of disaster management. 

The emerging concept and practice of newscasting may fmd wide applica
tions in typhoon and flood forecasting. U ndcrstandably, the clamor of the general 
public is for updated information about the hazard. This information will enhance 
better warning response since (as experienced forecasters may know) the shorter 
the forecast period and the closer the hazard draws to the threatened area, the 
more conti dence there is in the accuracy of the forecast. On the other hand, the 
desirability of issuing extended forecasts of up to 48 or 72 hours should be seri
ously considered. This will give disaster-related agencies enough lead time to 
activate ! heir organizations and prepare for the impending threat. Of course, 
these moves require inputs from research and related studies from the scientific 
community in terms of hard and soft technology. 

For weather-related disasters, the integrity of the warning can be greatly 
enhanced by improving the accuracy of the forecast. In this regard, much hope is 
expected from numerical weather prediction models. As of now, there is plenty of 
room for improvement in the prediction of tropical weather systems, as well as in 
quantitative precipitation forecasting (OPF). 






