
1 
Created by Natalie Garthwaite August 2010 

 
 

Unit 1: World at Risk 
Global hazards Revision Guide 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



2 
Created by Natalie Garthwaite August 2010 

Keywords 
 

Context hazard:  Widespread (global) threat due to environmental factors such as climate change  

Geophysical hazard:  A hazard formed by tectonic/geological processes (earthquakes, volcanoes and 

tsunamis) 

Hazard:  A perceived natural event which has the potential to threaten both life and property  

Hydro - meteorological hazard:  A hazard formed by hydrological (floods) and atmospheric (storms 

and droughts) processes  

Vulnerability:  A high risk combined with an inability of individuals and communities of cope  

Disaster:  A hazard becoming reality in an event that causes deaths and da mage to goods/property 

and the environment  

Risk:  The probability of a hazard event occurring and creating loss of lives and livelihoods  

Albedo:  How much solar radiation a surface reflects  

Climate change:  Any long term trend or shift in climate (average wea ther over 30 years) detected by 

a sustained shift in the average value for any climatic element (e.g. rainfall, drought, storminess)  

Enhanced greenhouse effect:  This occurs when the levels of greenhouse gases in the atmosphere 

increase owing to human activ ity.  

Fossil fuels:  Energy sources that are rich in carbon and which release carbon dioxide when burnt 

(e.g. coal) 

Global warming:  A recently measured rise in the average surface temperature of the planet  

Greenhouse effect:  The warming of the Earthõs atmosphere due to the trapping of heat that would 

otherwise be radiated back into space ð it enabled the survival of life on Earth.  

Tipping point:  The point at which a system switches from one state to another  

Feedback mechanism:  Where the output of a system act s to amplify (positive) or reduce (negative) 

further output (e.g. the melting of Arctic permafrost leads to the release of trapped methane which 

leads to further global warming)  

Frequency:  How often an event of a certain size (magnitude) occurs.  

Magnitude:  The size of the event (e.g. size of an earthquake on the Richter scale) 

Asthenosphere:  A semi-molten zone of rock underlying the Earthõs crust 

Conservative boundary:   A boundary between plates where the movement of the plates is parallel to 

the plate margin and the plates slide past each other.  

Constructive boundary:  A boundary between plates where the plates are diverging or moving apart  

Destructive boundary:  A boundary between plates where the plates are converging (moving together)  

Lithosphere :  The crust of the Earth, around 80 -90km thick  

Magma:  Molten material that rises towards the Earthõs surface when hotspots within the 

asthenosphere generate convection currents  

Natural hazard: a natural event or process which affects people e.g. causing loss of life or injury, 

economic damage, disruption to peopleõs lives or environmental degradation  

Plates:  Rigid, less dense ôslabsõ of rock floating on the asthenosphere 

Hotspot:  A localised area of the Earthõs crust with an unusually high temperature  

Plume: An upwelling of abnormally hot rock within the Earthõs mantle 

Inter - tropical convergence zone: A zone of low atmospheric pressure near the equator.  This 

migrates seasonally.  
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The nature of hazard 
A natural event such as a tsunami only becom es a hazard if it threatens humans.  There are many 

different types of hazard.  Environmental hazards are specific events like earthquakes or floods, 

usually classified into  

¶ Natural processes:  where the hazard results from an extreme geophysical or hydro -

meteorological event, such as a flood or volcanic eruption  

¶ Natural - technological disasters:  where natural hazards trigger technological disaster ( e.g. 

flooding causes a dam to burst)  

¶ Technological accidents:  such as Chernobyl nuclear power plant exploding  

 

Chronic hazards such as global warming 

and the El Nino -La Nina cycle may 

increase the threat from environmental 

hazards; for example, a sea level rise 

increases the risk of coastal floods . 

 

Some key features of environmental 

hazards make them a huge thre at:  

¶ The warning time is normally short 

and onset is rapid (apart from 

droughts)  

¶ Humans are exposed to hazards because people live in hazardous areas through perceived 

economic advantage or over -confidence about safety.  

¶ Most direct losses to life or property occur within days or weeks of the event, unless there is a 

secondary hazard.  

¶ The resulting disaster often justifies an emergency response, sometimes on the scale of 

international humanitarian aid.  

 

Some socioeconomic characteristics, such as a h igh population density, high poverty level or corrupt 

and inefficient government increase peopleõs vulnerability and amplify the risks, particularly of death, 

from environmental hazards.  

 

Types of natural hazard 
¶ Geophysical hazards result from 

geological or geomorphological  

processes (e.g. volcanoes, 

earthquakes and tsunamis) .  

These are of two types, internal 

earth processes of tectonic 

origin ( e.g. earthquakes, tsunami 

and volcanic activity) and 

external earth processes of 

geomorphological origin involvin g 

mass movements (e.g. landslides, 

rockslides, rock falls)  

¶ Hydro -meteorological hazards 

result from atmospheric or 
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hydrological processes ( e.g. floods, storms and droughts) .  Hydro -meteorological hazards are 

those caused by running water and its processes (hydro) and those associated with or caused by 

weather patterns (meteorological).  They include floods, debris and mud flows, hurricanes, coastal 

storm surges, thunder and hailstorms, rain and wind storms (including tornadoes), blizzards and 

other severe s torms, drought, bushfires, temperature extremes, sand and dust storms.  

 

What are disasters? 
When does a natural hazard  become a disaster ? 

A disaster is a matter of scale; it is simply bigger 

than a natural hazard.  However, it is difficult to 

define precisely.  Insurance companies ð who do a 

lot of research into global hazards ð attempt to 

define disasters.  In 1990, Swiss Re defined a 

disaster as an event in which at least 20 people 

died, or insured damage of over US$16 million value 

was caused. 

 

Disasters and vulnerable populations  

Whether a hazard becomes a disaster or not can depend on how vulnerable the people who are 

exposed to it are.  An increasing proportion of the worldõs population lives in areas which are exposed 

to hazards.  Examples inclu de: 

¶ People in Bangladesh who are threatened  by floods and cyclones  

¶ People who live on steep slopes where landslides may be common, such as the favelas (shanty 

towns) in many Brazilian cities.  

 

Which hazards have the worst impacts?  

Floods and windstorms may  be greatest in number, but do they cause the most deaths or create the 

most damage?  The data are complex but patterns do stand out:  

¶ Earthquakes cause occasional major damage, but there is no upward trend.  

¶ Damaging floods are increasing, but not consisten tly so  

¶ Damaging windstorms are also increasing, though again not always consistently.  

 

Why are floods and windstorms increasing?  

The media almost always say that it is due to global warming.  The theory is that the  

¶ Increased warming of the earth causes warm air to rise, creating convection cells ð which 

form hurricanes  

¶ Increasing temperatures increase evaporation, which in turn leads t o increasing rainfall ð and 

therefore greater flooding . 

¶  

 

How significant are natural hazards?  

There are no data for deaths from hazard events globally, only for those events which are large 

enough to be called disasters.  Although numbers vary considerably from year to year, on average 

fewer than 100 000 deaths are recorded each year from natural disasters worldwide.  T his is:  

¶ 30 times fewer than the number who die from HIV/AIDS  

¶ 35 times fewer than the number of road deaths  

¶ 50 times fewer than the number of smoking -related deaths  
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Why do people remain exposed to hazards? 
Changing risks:  Natural hazards vary in space as w ell as time because of changing human activities 

and changing physical factors, such as tectonic plate movements.  The rise in sea level means that 

low-lying coastal plains that were once safe places to live are now more prone to storm surge and 

flood.   

Lack of alternatives:  Often the worldõs poorest;  most vulnerable people are forced to live in unsafe 

locations such as hillsides or floodplains , or regions subject to drought, owing to shortage of land or 

lack of knowledge or better alternatives.  

Benefits v ersus costs:  People may subconsciously weigh up the benefits versus the costs of living in 

high risk areas.  The benefits of fertile farming land on the flanks of a volcano, for example, may 

outweigh the risk from eruptions.  

Risk perception:  People tend to be optimistic about the risk of hazards occurring.  They are 

comforted by statistics which show that the risk of death from hazard events is far lower than that 

from influenza or car accidents.  They also believe that if a high magnitude ev ent has occurred, they 

may be safe for the next few years, although this is not true.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Measuring risk ð the risk equation 
The risk equation measures the level of hazard risk for an area:  

 

Risk = 

Frequency or magnitude of hazard  x  level of 

vulnerability  

Capacity of population to cope  

 

R = 
H x V  

C 

 

Where:  H = Type of hazard  

  V = Vulnerability to hazard  

  C = Capacity to cope/recover  

 

The concept of vulnerability is quite easy to extend to other hazards; if you do not live in close 

proximity to a volcano, then you are not likely to be threatened by lava flows.   

 

Capacity (C) refers to the ability of a community to absorb, and ultimately recover from, the effects 

of a natural hazard.   
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Changing patterns 
Frequency or magnitude of hazard is increasing  

Use of fossil fuels is warming the planet.  The resulting change in climate is increasing the frequency 

and severity of weather -related hazards ( e.g. floods, droughts, windstorms) and expanding the range 

of disease carriers.  

 

It is clear that the number of reported natural disasters is increasing with each passing year.  Some 

argue that this is due to improvements in technology th at allow even the smaller -scale and more 

isolated disasters to be recorded.  Others suggest that with international monitoring agencies like 

the Belgium -based Centre for Research on the Epidemiology of Disasters (CRED) in operation, people 

are encouraged t o report the occurrence of natural hazards more than in the past thus the numbers 

go up because of better recording rather than any other trend.  

 

Decreasing numbers of deaths  

What is interesting about the increase in the reported number of natural disaster s is the fact that 

there has been a decrease in the number of reported deaths due to these disasters.  During the 

period from 1900 to 1940, approximately 500,000 people were reported to have been killed by 

natural disasters each year.  After 1940, however,  this annual death toll rapidly decreased, to the 

point where in the early part of this century, the number of people killed by natural disasters each 

year is less than 50,000.  

 

Increasing numbers of people affected and economic costs  

While fewer people di e each year as a result of natural hazards, these events are affecting more 

people than ever before.  At the same time, they are taking a greater economic toll than in the past.  

Since 1980, the average annual economic cost of natural hazards has risen fro m less than $20 billion 

to more than $160 billion.  In the same period, the number of people reported as being affected has 

risen from an annual average of 100 million to more than 200 million.  

 

Level of vulnerability is increasing  

Hazards become disasters  only when people get in the way.  Unsustainable development involves poor 

land use (e.g. building on floodplains, unstable slopes and coasts) and environmental degradation ( e.g. 

bleaching of coral reefs, destruction of coastal mangroves, and deforestation  of water catchments).  

This is increasing the vulnerability of millions of people.  

 

Capacity to cope is decreasing  

Communities need skills, tools and money to cope with the effects of climate change.  However, debt 

repayments, unfair trade arrangements, s elective foreign investment, and rich countries directing aid 

funds towards politically strateg ic regions rather than the neediest  mean that the poorest and most 

vulnerable communities lack these resources.  Rural -urban migration is also undermining tradit ional 

coping strategies.  

 

The future  

The most affected areas will be the poorest countries and communities in the world, particularly in 

sub-Saharan Africa, parts of south -east Asia, and many of the small island developing states.  The 

future risk equation  emphasises how the development gap between rich and poor countries is actually 

widening. 
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How good are disaster statistics? 
Disaster statistics are reported by governments to UN agencies. There are several reasons to 

question the data obtained:  

¶ There is no universally agreed numerical threshold for designating an event as a disaster, such 

as 25 or 100 deaths, or 1% of the population affected, or 1% of annual GDP lost, or a 

combination of these.  

¶ Reporting of disaster death numbers depends on whether direct  (primary) deaths only or 

indirect (secondary) deaths from subsequent hazards or associated diseases are counted.  

¶ Location is significant.  Events in remote places away from the media spotlight are frequently 

under-recorded.  Around 10% of all data from th e last 10 years are missing.  

¶ Declaration of disaster deaths and casualties may be subject to political influences.  The 

impact of the 2004 tsunami in Myanmar (Burma) was ignored by its government, but in 

Thailand, where many foreign tourists were killed, t he impact was initially overstated and then 

played down to conserve the Thai tourist industry.  

 

Magnitude and frequency  

Magnitude is the size of a natural hazard event so represents the amount of work done ( e.g. the 

energy given off during a volcanic eruption).   

 

Lower magnitude events, such as an earth tremor of Richter Scale 2.5, have less impact on people 

than high -magnitude events, such as the earthquake which caused the 2004 south Asia tsunami , 

measuring 9.1 on the Richter scale. 

 

Frequency is the number of events of a given magnitude t hat occur over a period of time.  Low 

magnitude events are likely to have a more frequency recurrence level and therefore to present more 

frequent but less devastating risks.  

 

Contrasting trends  

For geophysical hazards, the variations over time can be accounted for by the clustering of events 

along mobile (usually destructive) plate boundaries.  However, there is no solid evidence that the 

frequency or magnitude of earthquakes or volcanic eruptions is increasing.  Nevertheless, geophysical 

activity remains a huge killer.  
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In contrast, the  number of reported hydro -meteorological events is definitely on the increase.  This 

is likely to be associated with climate change.  It is predicted that global warming will increase the 

frequency, magnitude and impact of hydro -meteorological disasters.  Another explanation of the 

increased frequency of such disasters lies in the context hazard of increased environmental 

degradation caused by population pressure  

 

What is El Niño? 
Normal Year  

Å The trade winds move warm surface water 

towards the western Pacific  

Å Cold water wells up along the west coast of 

South America  (near Peru)  

Å Upwelling important for fish stocks in Peru  

 

 

 

El Nino Year  

Å Air pressure over West coast of S. America 

becomes low and air over west Australia high 

pressure  

Å The normal east to west trade winds over pacific 

are disrupted and warm water ôsloshesõ 

eastwards  

Å No upwelling on South American coast  

 

THEORIES ON THE CAUSE OF EL NINO  

¶ Rossby wave ð wave lowers thermocline in W. Pacific reducing the upwelling of water.  Winds 

then blow towards warmer water and event starts.  

¶ Random occurrence   

¶ Tropical storms  ð if storms are strong enough they can blow water eastwards and start the 

event.  

¶ Heat from sea flo or  ð warming by sea floor volcanoes (no evidence)  

 

Due to the teleconnections  of the earthõs climate problems are caused elsewhere! El-Niño can disrupt 

passage of jet streams  
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La Nina  

 

Å Air pressure is unusuall y high over the 

west coast of South America a nd low over 

eastern Australia  

Å As warm water is pushed westwards sea 

levels rise by up to 1m  

Å Around Indonesia and Philippines. Strong 

uplift of air leads to heavy  Rain! 

 

 

 

 

 

 

 

Human factors in disasters 
Rapid population growth  

Growing world population means 

¶ Pressure on land which leads to people living in high risk areas, such as low -lying flood -prone land 

in Bangladesh 

¶ Growing numbers of very elderly people, e.g. there are concerns about the vulnerable elderly in 

hazardous areas of the world such as Ja pan (prone to earthquakes) and Florida (hurricanes)  

¶ A growing proportion of the very young in developing countries who are also vulnerable in the 

event of a disaster  

 

Deforestation and land degradation  

Pressure on land from growing populations also leads t o: 

¶ Pressure on land to gain farmland, which can cause flooding and soil erosion and contributes to 

climate change.  

¶ Destruction of mangroves as coastal areas are developed, which leads to coastal erosion and 

flooding  

¶ Farming in marginal areas and deforestat ion for firewood, which leads to desertification  

 

Urbanisation  

Rural-urban migration and rapid uncontrolled growth of cities lead to:  

¶ The development of squatter settlements on areas at risk of landslides or flooding  

 

Poverty and politics  

Disasters tend to  have a greater impact in poorer countries:  

¶ Earthquakes have much higher death tolls in less developed countries which cannot afford the 

technology to build earthquake proof buildings  

¶ Developing countries may not be able to afford to prepare for emergencie s (e.g. Bangladesh relies 

on foreign aid to provide flood and cyclone shelters)  

¶ If populations are poorly educated and have little access to communications technology it is 

harder to prepare them for disasters  

¶ It is difficult to get aid to remote areas with poor infrastructure such as roads and bridges  
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¶ Corrupt governments may misuse resources, making disasters worse or prevent international aid 

reaching their populations  

 

 

 

 

 

 

 

 

 

 

 

The distribution of geophysical hazards 
The three main geophysical hazards are earthquakes, volcanoes and tsunamis.  Knowledge of plate 

tectonics is fundamental to understanding the occurrence of geophysical hazards.  

 

Earthquakes  

The main earthquake zones are clustered along plate boundaries.  T he most powerful earthquakes are 

associated with destructive and conservative boundaries.  

 

 

Plate tectonics  

¶ According to plate tectonics theory the lithosphere or Earthõs crust is divided into seven 

major sections or plates, and a number of smaller ones.  Some plates are oceanic (e.g. the 

Pacific plate) , others continental.  Thes e plates float on the underlying semi -molten mantle 

known as the asthenosphere.   

¶ Hotspots from within the asthenosphere generate thermal convection currents which cause 

magma (molten material) to ruse towards the Earthõs surface.  This continuous process forms 

new crust along the line of constructive boundaries, where the plates are diverging.  
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¶ At the same time, older crust being destroyed at destructive boundaries, where plates  

converge.  The type of activity here depends on whether both plates are continental, both 

plates are oceanic or an oceanic plate is being subducted or dragged down beneath a lighter 

continental plate.   

¶ At conservative boundaries, two plates slide past each other and there is no creation or 

destruction of crust.   

¶ The type of movement and the degree of activity at the plate margins almost to tally controls 

the distribution, frequency and magnitude of earth quakes and volcanic eruptions.   

 

Destructive plate boundaries  

¶ Destructive boundaries where oceanic crust is being subducted beneath  a continental plate, or 

where two oceanic plates collide, produce a full range of earthquake types (shallow, 

intermediate a nd deep).  The force of compression as the plates meet causes stresses in the 

crust, and when the pressure is suddenly released, the ground surface immediately above 

shakes violently.   

¶ The point at which pressure release occurs within the crust is known a s the earthquake focus, 

and the point immediately above that at the Earthõs surface is the epicentre. 

¶ At the destructive boundaries where two continental plates are colliding to produce Fold 

Mountains  shallow, highly damaging earthquakes occur.   

Construc tive plate boundaries  

Constructive plate boundaries (where oceanic plates are moving apart) are associated with large 

numbers of shallow, low magnitude earthquakes as magma rises.  Most are submarine so pose little 

hazard to people.  

 

Conservative plate bou ndaries  

Conservative boundaries, where there is lateral crust movement, produce frequent shallow 

earthquakes, sometimes of high magnitude: for example, San Andreas fault system  

 

Other earthquakes  

Occasionally, earthquakes can result from human actions such as dam and reservoir building, which 

increase the weight and therefore stress on the land.  These occur where there is no record of 

earthquakes.  
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Earthquake hazards  

¶ Primary hazards result from ground movement and ground shaking.  Surface seismic wa ves can 

cause buildings and other infrastructure ( e.g. pipes for water and gas supply) to collapse.  

¶ Secondary hazards include soil liquefaction, landslides, avalanches, tsunamis and exposure to 

adverse weather.  These can add significantly to the death tol l. 

 

Most of the injuries and deaths that occur in an earthquake are a result of people being hit by falling 

roofs or being trapped in collapsed buildings.  In the more developed world, and especially those parts 

that are prone to earthquakes, buildings may  be designed and engineered to withstand the vibrations 

of an earthquake.  Sadly, in less developed parts of the world, where buildings may be less rigidly 

constructed or made from cheaper, readily available materials (including mud, bricks or stone), the 

death toll from earthquakes can be significantly higher.  

 

Volcanic eruptions  

The worldõs active volcanoes are found in three tectonics situations: at constructive and destructive 

plate boundaries, and at hotspots.  The type of tectonic situation determines the composition of the 

magma and therefore the degree of explosivity of the eruption, which is a key factor in the degree 

of hazard risk.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The materials ejected from volcanoes can include magma (molten rock, which when exposed above 

ground, is referred to as ôlavaõ), volcanic gases (such as hydrogen sulphide), ash and dust.  An ôactiveõ 

volcano is one which is in the process of erupting or showing signs that an eruption is imminent.   

 

Constructive plate boundaries  

Most of the magma that re aches the Earthõs surface wells up at oceanic ridges such as the mid-

Atlantic.  These volcanoes are mostly on the sea floor and do not represent a major hazard to people 

except  where they emerge above sea level to form islands such as Iceland.  Rift valley s occur where 

the continental crust  is being ôstretched õ.   
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Destructive plate boundaries  

Some 80% of the worldõs active volcanoes occur along destructive boundaries.  Soufriere Hills in 

Montserrat, West Indies is an example of a volcano formed where two ocean plates collide.  The ôring 

of fireõ around the Pacific has many such volcanoes. 

 

Hotspots  

Hotspots are localised areas of the lithosphere which have an unusually high heat flow, and where 

magma rises to the surface as a plume.  Hawaii is an example.   

 

Volcanic hazards  

Apart from the local impacts of lava flows the most catastrophic impacts of volcanoes are pyroclastic 

flows , ash falls, tsunamis and mudflows.  

 

The distribution of slides  

Slides include a variety of rapid mass movements, such as rock slides, debris flows, snow avalanches, 

and rainfall, and earthquake induced landslides.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Landslides 

¶ Landslides are the seventh biggest killer with over 1,400 deaths per year, ranking above both 

volcanoes and drought.  Most areas affected are mountainous, and experience landslides after 

abnormally heavy rain and/or seismic activity.  

¶ Human factors also play a part.  Deforestation of hillsides in Southeast  Asia and building on 

hill slopes in Hong Kong has both led to widespread slides following rain.   

¶ We associate landslides with high rainfall areas such as those located within the eart hõs 

tropics.  Here, where hurricanes and monsoons can dump large amounts of rainfall in a matter 

of hours, soil can very quickly become saturated.   

 

Snow avalanches 

¶ Snow avalanches are concentrated in high mountainous areas such as the Southern Alps of 

New Zealand or the Rockies of North America.  Avalanches tend to occur on slopes steeper 

than 35 °. 
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¶ An average of 40 deaths a year in Europe and over 100 in North America are caused by 

avalanches.  Recent research has suggested that global warming may be incr easing avalanche 

occurrence, although trends in deaths have slowed because of effective management.  

 

The distribution of hydro-meteorological hazards 
Drought  

Drought has a dispersed pattern ð over one-third of the worldõs land surface has some level of 

drought exposure.  This includes 70% of the worldõs people and agricultural value, which means that 

drought,  has an effect on global food security.  

 

 

A drought is an extended period of lower than average precipitation which causes water shortage.  

Droughts  can extend for as little as one year, during which the rainfall that is received is noticeably  

lower than in average years.  More often, however, a drought is a dry period that extends over two or 

more growing seasons for years.  Droughts can be localised , occurring in relatively small regions 

(approximately the size of a country or state), or they can be much larger, affecting, at their worst, 

entire continents.  I ncludes large parts of Northern Africa, Central Asia and most of Australia.   

 

Causes of dro ught  

The causes of drought include the following:  

¶ Variations in the movement of the inter -tropical convergence zone (ITCZ).  As the ITCZ moves 

north and south through Africa, it brings a band of seasonal rain.  In some years, high pressure 

zones expand and block the rain -bearing winds.  In southern Ethiopia and Somalia, where farmers 

depend for food on rain -fed agriculture, famines may result if the summer rains never arrive.  

¶ El Nino can bring major changes to rainfall patterns.  In particular, it can bring  drought conditions 

to Indonesia and Australia.  

¶ Changes in mid-latitude depression tracks.  In temperate regions, depressions bring large amounts 

of rainfall.  However, if blocking anticyclones form and persist, depressions are forced to track 

further nort h, leading to very dry conditions.   

 


