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No country in the world is immune to the various types of disasters. Disasters destroy 
communities, kill millions, damage the livelihood of people, and leave their marks on 
the environment. They can stunt a country’s development, and can seriously impact 
the economy, especially the economy of a developing country like the Philippines. 

And as ours is a country that sits on one of the most tectonically volatile regions on 
Earth, as well as located in a corner of the Pacific Ocean where typhoons are born, 
the Philippines is counted as among the world’s most disaster prone. Over the years, 
we have experienced deadly earthquakes, destructive typhoons, devastating volcanic 
eruptions, and dealt with the challenging aftermath of recovering from their effects.
 
Disasters may be inevitable, but we can prepare for them. Given our country’s 
geographic location, being prepared should always be a priority. To this end, our 
government has, among other things, mandated government agencies to integrate 
disaster risk reduction and management education in the curricula for secondary 
and tertiary levels of education, as stated in Section 14 of Republic Act No. 10121 (The 
Philippine Disaster Risk Reduction Management Act of 2010).

With this in mind, the handbook is designed to aid local government agencies and 
other relevant organizations to inform and familiarize them on the various types of 
disasters, their effects, and most importantly, provide guidance on how to prepare for 
disasters. The handbook emphasizes the importance of preparedness in mitigating 
risks of the different types of disasters that befall our country. 

Among the goals of disaster management are to reduce the occurrence of preventable 
disasters, and to reduce the impact of those that cannot be prevented, as well as 
provide guidance on how to survive different types of disasters. 

The handbook also emphasizes the shift of focus of the government’s disaster 
management, from disaster response to disaster risk reduction, from reactive to 
proactive. 

The government, however, can only do so much. An effective disaster management 
program can only be successful with the help and cooperation of everyone involved—
community, civil society organizations and the private sector, LGUs, and the national 
government.  
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  Disasters, Vulnerabilities, Risks 
and Climate Change

CHAPTER 1

A disaster is a sudden, calamitous event that seriously disrupts the functioning of a 
community or society. It involves huge losses in human lives, causes economic losses, 
environmental damages, and widespread destruction of infrastructure and properties. 
Disasters exceed a community’s ability to cope using its own resources. Disasters are often 
caused by nature. However, there are also disasters that have human origins.  

The Philippines has more than its fair share of disasters, and not because the country 
is particularly cursed or anything, but because the entire archipelago—purportedly 
composed of 7,100 islands—lies on a region in the Pacific Ocean called the “Ring of Fire” 
(actually, the area is shaped more like a horseshoe, although to be fair, “The Horseshoe of 
Fire” doesn’t have the same impact as the “Ring of Fire”). About 40,000 kilometers long, the 
“ring” runs from the southern tip of South America, up along the coast of North America, 
across the Bering Strait, down through Japan, the Philippines, Indonesia (the Ring of Fire’s 
western edge extends into the Indian Ocean), and to New Zealand.  The “Fire” part of the 
Ring of Fire is because a string of 452 volcanoes dot this line, like a malevolent game of 
connect-the-dots. 

Bibliography ........................................................................................ 191

1



This means that besides molten rocks and earthquakes, the Philippines also experiences 
weapons-grade winds that can tear down homes, uproot trees, cause storm surges, as well 
as torrential rains that can trigger flashfloods, landslides, and destroy crops and properties.

Approximately 80 typhoons develop in this region yearly, and about 19 enter the Philippine 
Area of Responsibility (PAR). About six to nine of these typhoons make landfall, making 
the Philippines the country most exposed to typhoons.   

No wonder our country is among the world’s most disaster-prone countries. 

The regions along this line experience volcanic eruptions and periodic earthquakes—
majority of them small, hardly-felt tremors, and the few devastating ones that kill 
thousands and cause tsunamis that can kill even more.

Besides being right on the edge of the Ring of Fire, the Philippines is also practically next 
door to an area in the Pacific where typhoons regularly spawn. 

And, as luck would have it, the country is right in the typhoons’ path—a sort of doormat 
for typhoons as they make their way towards the Asian mainland. 
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Beneath the lithosphere is a partially molten rock layer called asthenosphere. Driven by 
forces from deep beneath the earth, the plates slowly move across the planet’s surface, 
interacting with other plates, diverging, colliding, and slipping past each other. The edges 
of these plates, where they bump and grind against other plates, are the sites where 
earthquakes commonly happen, and where many volcanoes are active. 

Right On Top of Plates

These are part of the Earth’s mantle—massive, irregularly shaped slabs of solid rock just 
under the planet’s surface, upon which large section of the Earth rests. They are called 
tectonic plates by scientists. 

There are about 8 major plates, and dozens of smaller ones, each carrying a piece of the 
world on top, making our planet seem like a gigantic jigsaw puzzle. 

Tectonic plates vary greatly, from a few hundred to thousands of kilometers across. The 
Pacific Plate and the Antarctic Plates are the largest. Each plate’s thickness also varies, 
ranging from less than 15 kilometers to about 200 kilometers or more. The plates constitute 
the lithosphere, which is a layer of rock on the top of the Earth’s mantle. 
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These movements also influence the form of the planet’s surface. Where the plates meet, 
mountain-building occurs—besides earthquakes, volcanic activity, and oceanic trench 
formation.

According to the plate tectonics theory, Earth’s outer shell is divided into several plates 
that glide over the rocky inner layer above the core called the mantle. Actually a modern 
version of Alfred Wegener’s Continental Drift Theory first proposed in 1912, this theory 
explains how the Earth’s continents move around the planet. Tectonic plates probably 
developed very early in the Earth’s 4.6-billion-year history. They have been drifting since, 
pressing against each other, then separating again, like some fiery and explosive dance 
that has been going on since the beginning of time, in the process forming and shaping 
the world as we know it. 

The plates move about the same rate as the growth of your fingernails; so the world that we 
know today is different from what it was millions and millions of years ago. And millions 
and millions of years from now, the world will wear a face unrecognizable to us. 

Most of the boundaries between individual plates are hidden beneath the oceans, 
so they cannot be seen. They can be accurately mapped, however, from outer space by 
measurements from satellites.  

Plates change over time, like many features on the surface of the Earth. Plates that are 
composed of denser materials, like an oceanic lithosphere, can sink under a lighter 
continental plate, and can eventually disappear completely. There are actually plates that 
are in danger of disappearing.

The Philippines, as we have mentioned, is in the Pacific Ring of Fire, where the oceanic 
Philippine Plate and a few much smaller plates are subducting, or sliding under, along 
the Philippine Trench. Moreover, scientists consider the Philippine Sea plate as unusual, 
because almost all the boundaries of the surrounding plates are converging. 

This means that the country is being squeezed by two large tectonic plates—the Pacific 
Plate and the Eurasian Plate. 
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A Litany of Disasters 

Other countries in the Ring of Fire had also suffered major disasters throughout the 
years. Japan for one had, throughout much of its history, suffered powerful earthquakes 
that killed thousands, like the one that occurred on March 11, 2011. Measuring 9.0 on the 
Richter scale, that earthquake triggered a tsunami that reached a height of up to 133 feet in 
some places and destroyed towns and cities near the Pacific coastlines of Japan’s northern 
islands. More than 18,000 people lost their lives in the disaster. 
On December 26, 2004, the 9.1-9.3 magnitude earthquake that struck the west coast of 
Sumatra, Indonesia set off a series of ocean-wide tsunamis in the Indian Ocean. The 
tsunamis killed an estimated 230,210 people from many countries—Indonesia, Thailand, 
Sri Lanka, Maldives, Bangladesh, and even as far away as Tanzania, Kenya, and Somalia. 
The initial surge reached a height of about 108 feet, which made it the largest (and 
deadliest) tsunami in recorded history. The 2004 Indian Ocean tsunami is among the 
world’s deadliest natural disasters.       

And of course the Philippines also has its share of deadly earthquakes. The one in Bohol on 
October 15, 2013, killed more than 200 people. In 1990, the Luzon earthquake killed 1,600. 
Besides natural disasters, however, the country also has a number of man-made disasters. 
One memorable instance is the December 20, 1987 collision between the passenger ship 
MV Doña Paz and the oil tanker MT Vector in the shark-infested waters of the Tablas 
Strait. Considered as the deadliest peacetime maritime disaster in history, the tragedy 
resulted in the death of more than 4,000 people. Since then, there had been several 
disasters involving ships in Philippine waters, the latest of which is the August 16, 2013 
sinking of MV St. Thomas Aquinas, a passenger vessel, after it collided with MV Sulpicio 
Express Siete near Cebu and killing 114 people.

The country also has the dubious honor of having a deadly nightclub fire that ranks among 
the world’s worst nightclub fires—the fire at the Ozone Disco Club in Quezon City. The 
fire occurred on March 18, 1996, resulting in the death of 162 people.

Add to the list of natural and man-made disasters are the armed conflict between 
government troops and separatist Muslims in Mindanao, terrorist attacks, and the 
decades-long Maoist insurgency. These hostilities seriously disrupt the lives of thousands 
of Filipinos and result in the displacement of people living in the affected areas. 

The most common natural disaster that happens, however, is typhoon—and its secondary 
hazard of heavy rainfall that often results in floods.

From  1997  to 2007, a total of 84 tropical storms entered the Philippine Area of 
Responsibility, leaving 13,155 casualties and affected more than 51 million families. 
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Filipinos had, throughout the years, borne one disaster after another, disasters that 
caused lives, injured many, damaged properties, destroyed livelihoods. Confounding our 
country’s affinity for disaster is the degradation of not only our natural environment, but 
our infrastructure as well. These factors make our country even more vulnerable to all 
kinds of hazards. 

   Rank      Typhoon Names              Dates of impact                   PHP

        1               Yolanda                       November 3 – 11, 2013                 89.6 billion

        2  Pablo     November 25 – December 9, 2012  42.2 billion

        3  Pepeng             October 2 – 10, 2009  27.3 billion

        4  Pedring           September 26 – 28, 2011                 15 billion

        5  Frank   June 20 – 23, 2008   13.5 billion

        6  Ondoy   September 25 – 27, 2009   11 billion

        7  Ruping   November 10 – 14, 1990   10.8 billion

        8  Rosing       October 30 – November 4, 1995 10.8 billion

       9  Kadiang  October 2 – 6, 1993  8.75 billion

      10  Juan   October 18 – 21, 2010  8.32 billion

In 2011 alone, the country was hit by 33 of the 302 natural disasters that happened 
worldwide. It was 50% more from the previous year. The 2011 disasters cost the Philippines 
Php26 billion, and displaced 15.3 million people. This exceeded the previous record, which 
was 14.5 million, in 2006. 

List of costliest Philippine typhoons (in terms of pesos) 
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What is Vulnerability?

1. Physical vulnerability — determined by population density levels, a settlement’s   
 remoteness, the site, design and materials used for   
 housing  and other critical infrastructure. For example,   
 small wooden homes are less likely to collapse in an    
 earthquake, but are extremely vulnerable to fire, and to   
 typhoons. 

2. Social Vulnerability— refers to the characteristics of a society or community   
 to anticipate, cope with, resist, and recover from man-  
 made and natural hazards. Linked to the well-being   
 of individuals and their communities, this includes    
 aspects related to levels of education, the peace    
 and order situation, customs and beliefs, traditional values,   
 and social equity. In some disasters, such as  severe flooding,  
 children, the elderly and the differently-abled may not be   
 able to quickly evacuate, if necessary, or adequately protect   
 themselves.

3. Economic Vulnerability— The level of vulnerability of individuals and their    
 communities’ economic status is highly dependent on   
 their economic status. Due to their lack of resources to   
 build well-made structures in safe places, the poor are   
 more exposed and vulnerable to disasters. People who   
 build shacks near rivers, railways, and in slum areas do   
 not have the luxury of choice. As a result, they are often the   
 most vulnerable when disaster strikes.

Generally, vulnerability refers to the potential for loss of life or property to hazards, both 
man-made and natural. Or:  

“…the characteristics and circumstances of a community, system or asset that makes 
it susceptible to the damaging effects of a hazard. Vulnerability may arise from various 
physical, social, economic, and environmental factors such as poor design and construction 
of buildings, inadequate protection of assets, lack of public information and awareness, 
limited official recognition of risks and preparedness measures, and disregard for wise 
environmental management.”—RA 10121, Section 3, Definition of Terms, (nn)

There are four (4) types of vulnerability: 
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Risks

4. Environmental Vulnerability— refers to natural resources depletion    
   degradation of the environment that    
   makes an area even more vulnerable,    
   elements of the physical environment, and   
   characteristics of a country that makes it   
   more susceptible to hazards. For    
   example, sea level rise, storm banks,    
   coastal processes (erosion, transportation,   
   deposition), flood plains, land elevation. 
   Also takes into account the frequency and   
   intensity of the most important risks. 

Risk, or more accurately, disaster risk, is the potential disaster losses in terms of lives, 
health status, livelihoods, assets and services which could occur to a particular community 
or a society over some specified future time period (from UNISDR). Risk is also defined as 
“the combination of the probability of an event and its negative consequences.” (RA 10121, 
Section 3, Definition of Terms).

Risk is distinct from hazard, in that the latter is a potential source of harm or adverse 
health effect on a person or persons, whereas risk is the possibility that harm might occur 
when exposed to hazard. 

Risk is a probability that can be calculated; hazard, on the other hand, is a potential. 

To illustrate: if somebody spilled water that created a puddle on a floor, this would create 
a slipping hazard to persons passing through. People would be put at risk, because of this 
hazard.

Risk can be calculated using this equation: 

Risk =  Probability of Hazard x Degree of Vulnerability

There are several ways of dealing with risks:

Risk Acceptance:  an informed decision that accepts the possibility of    
  consequences and likelihood of a particular risk.

Risk Avoidance:  an informed decision that seeks to avoid involvement in any   
  activities that may result to exposure to a particular risk.

Risk Reduction:  refers to the use of necessary steps to minimize the likelihood of   
  incurring risk and its consequences.  

Risk Transfer:  means placing the burden of risk to another. Insurance is one of   
  the most common forms of risk transfer.   
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Risk Assessment

Step 1:  Understanding of current situation, needs and gaps to assess what 
already exists, avoid duplication of efforts, and build on existing 
information and capacities. This is done through a systematic inventory 
and evaluation of existing risk assessment studies, available data and 
information, and current institutional framework and capabilities.

Step 2:  Hazard assessment to identify the nature, location, intensity and 
likelihood of major hazards prevailing in a community or society.

Step 3:  Exposure assessment to identify population and assets at risk and 
delineate disaster prone areas.

Step 4:  Vulnerability analysis to determine the capacity (or lack of it) of 
elements at risk to withstand the given hazard scenarios.

Step 5:  Loss/impact analysis to estimate potential losses of exposed population, 
property, services, livelihoods and environment, and assess their 
potential impacts on society. 

Step 6:  Risk profiling and evaluation to identify cost-effective risk reduction 
options  in terms of the socio-economic concerns of a society and 
its capacity for risk reduction. 

Step 7:  Formulation or revision of DRR (disaster risk reduction) strategies and 
action plans that include setting priorities, allocating resources (financial 
or human) and initiating DRR programs.

Source: United Nations Development Program

Risk assessment is a process that identifies potential hazards and analyses the possibilities 
that could happen if a disaster occurs. Understanding the risks and vulnerabilities 
is important, before any steps could be taken to minimize their impact. Assessing 
vulnerabilities and analysing risks is essential in identifying areas of critical concern, and 
help guide efforts on disaster management.

 There are a variety of steps for assessing risks:
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Climate Change

Climate change refers to any significant change in the average global temperature, or 
a shift in the planet’s weather pattern. This includes—among other effects—changes 
in temperature, precipitation, or wind patterns that occur over many years. 

Over the past century, Earth’s average temperature has steadily risen, and will continue 
to do so in the coming years. And as the planet gets warmer, this will adversely affect 
a number of things—a kind of Domino Effect with the last piece falling on us. 

Many areas have seen changes in rainfall pattern that result in floods, droughts, intense 
rain, and more frequent and severe heat waves. These drastic changes also affect the 
planet’s oceans and glaciers in big ways—oceans are warming and becoming more 
acidic, ice caps are melting, and sea levels are rising. One need not be a scientist to 
see the challenges that our society and the environment will face in the coming years.

Human activities have released large amounts of carbon dioxide and other greenhouse 
gases into the atmosphere over the past century. Majority of these greenhouse gases 
come from burning fossil fuels to produce energy. Deforestation, industrial processes, 
and some agricultural practices can also emit greenhouse gases into the atmosphere. 
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   What are the Greenhouse Gases? 

Greenhouse gases act like a planet-wide blanket that traps energy from the sun, causing 
the Earth to heat up. This is called the “greenhouse effect,” a natural phenomenon 
that is necessary to support life on Earth. Without them, the Earth would be a frozen 
planet. 
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Too much of these gases in the atmosphere, however, can change Earth’s climate and 
result in dangerous effects to human health and welfare and to the ecosystems. 

Greenhouse gases are made up of methane, carbon dioxide, nitrous oxide, ozone, 
fluorinated gases, and water vapor.  

Methane (CH4)— Around 14% of human-created greenhouse gas emission is  
methane. This gas is produced during production and transport   
of fossil fuels, decomposition of organic wastes in landfills, and  
agriculture. A primary component of natural gas, methane 
emits  less than CO2 when burned. Unburned, this gas has a 
more potent warming effect than CO2. 

Carbon Dioxide (CO2)— Accounts for 75% of the warming effect from the human-
created greenhouse gases. Main source of emission is burning of 
fossil fuels such as coals, oil, and natural gas, solid waste, trees and 
wood products, and as a result of chemical reactions. Absorbed 
by plants as part of the biological carbon cycle.    

Nitrous Oxide (N2O)—Even more potent that methane, nitrous oxide accounts for 
around 8% of the warming impact of current human greenhouse 
gas emissions. Various industrial and agricultural activities 
(e.g. nitrogen-fertilized solid and livestock waste) are its major 
sources. 
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Fluorinated gases (F gases)—These gases come from human-related activities 
and have no natural sources. They are emitted from various 
industrial processes. These gases are even more potent per gram 
than nitrous oxide. There are three main categories of F gases: 
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. 
They account for about 1% of the warming impact of current 
human greenhouse gases, but considered as the most potent and 
longest-lasting type of greenhouse gasses emitted as a result of 
human activities.

Ozone — This gas has two important roles in the atmosphere. In the 
stratosphere (higher up in the Earth’s atmosphere), ozone is 
naturally occurring, and serves as shield that filters out the sun’s 
damaging ultraviolet radiation. Ozone on ground level however 
is bad, a pollutant caused by human activities, and a major 
component of  health-damaging smog. Ground level ozone can 
trigger health  problems that include bronchitis, emphysema 
and asthma, and can severely damage the lungs. Not only is 
this gas harmful to humans, but it also damages vegetation and 
ecosystems.    

Water Vapor— By itself, water vapor does not increase temperature. Rather, 
it works as a greenhouse gas by amplifying already occurring 
warming effect of other greenhouse gases like CO2. The heat 
brought on by the other greenhouse gases causes more water 
to evaporate. The resulting water vapor, in turn, adds to the 
greenhouse effect, further driving up the temperature.    

Humans have adapted to the relatively stable climate the Earth has since the last ice 
age ended thousands of years ago. A drastic change in the Earth’s temperature now, 
with the kind of society we have, would have a wide-ranging impact on crucial aspects 
of our society: water supplies, agriculture, power and transportations systems, the 
natural environment, and our own health and safety. 
As carbon dioxide can stay in the atmosphere for many years, it is a certainty that 
future Earth will be much warmer. And because of thermal expansion, warm ocean 
waters will mean sea levels will rise. 

Thermal expansion refers to the general increase of volume of a material as its 
temperature increases. This was the main cause of global sea level rise for about 
a hundred years after the Industrial Revolution. Recently, however, its relative 
contribution to global sea level rise however has declined, mainly because the land 
ice’s melting has accelerated in the last few years. Land ice, like glaciers, ice caps, and 
ice sheets, is shrinking at an unprecedented rate, as a result of rising temperatures, in 
the process adding water to the world’s oceans. 
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As an archipelagic nation, rising sea levels are a grave threat to us. Our coastal areas 
are vulnerable, and not just because of geography, but because of the state of our 
development. In a 2012 United Nations report, the country is identified as the third 
most at-risk from climate change. Only the island nations of Vanuatu and Tonga rank 
ahead of us.  

The rise of sea level has a devastating effect on coastal areas. Sea waters that reach 
farther inland can cause erosion, flooding, contamination of aquifers and agricultural 
soils, as well as the destruction of fish, birds, and plants habitat. 

Sea level sets a baseline for storm 
surge - the potentially destructive 
rise in sea height that occurs during 
a coastal storm. As local sea level 
rises, so does that baseline, allowing 
coastal storm surges to penetrate 
farther inland. With higher global 
sea levels in 2050 and 2100, areas 
much farther inland would be at  risk 
of being flooded. The extent of local 
flooding also depends on factors like 
tides, natural and artificial barriers, 
and the contours of coastal land.

Flood-prone areas around the world, like Metro Manila, would be even more 
vulnerable to flooding, and could even be permanently inundated, affecting millions 
of people. An elevated sea level would also cause even more destructive storm surges 
when typhoons make landfall. Strong winds from a typhoon would push the water 
farther inland, causing widespread devastation.     
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