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sPeed of onset: some happen suddenly, while others have a warning period of hours or days 
(e.g. there may be little warning of a flash flood, whereas the relatively slow onset of a cyclone 
allows a longer warning time).

scoPe of imPAct: some disasters affect a relatively small area, and others affect whole 
countries (e.g. a volcanic eruption compared to widespread famine). others, caused by a single 
hazard and initially affecting a small area, can cause a chain reaction involving several other 
hazards covering a much larger region (e.g. an earthquake which damages roads causing 
transport accidents, ruptures gas pipes causing fires, and fractures a dam causing flash flooding).

destructiVe PotentiAl: this can vary enormously with the type of hazard (e.g. a bridge 
collapse is a localised event causing damage over a much smaller area than a cyclone).

PredictAbility: some hazards follow certain patterns, others don’t (e.g. floods are usually 
confined to known floodplains, but toxic gas emissions have no boundaries).

control And humAn VulnerAbility: in some disasters we are totally helpless and must 
leave them to run their course. in others we can do something to lessen the impact, even if we 
cannot prevent them from occurring (e.g. unlike tornadoes, bushfires can often be prepared for 
and controlled; however, more Australians are vulnerable as bushfires happen more frequently 
and affect larger areas).

definition: in the Australian Emergency Management Glossary a disaster is defined as:
A serious disruption to community life which threatens or causes death or injury in that 
community and/or damage to property which is beyond the day-to-day capacity of the 
prescribed statutory authorities and which requires special mobilisation and organisation  
of resources other than those normally available to those authorities.

NATURAL HAZARdS ANd diSASTERS

Meteorological origin
Parts of Australia suffer regularly from the effects or results of meteorological hazards in the 
form of tropical cyclones, droughts, bushfires, floods, heatwaves and severe storms. Rarer 
weather hazards, but among the most dangerous, are cyclonic storm surges (explained in 
Chapter 7) and tornadoes (see Chapter 5). Compared to some other countries, disasters caused 
by these hazards in Australia rarely take a large death toll, mainly because we are not densely 
populated and are quite well prepared. However, they regularly result in damage that can run 
into hundreds of millions of dollars.

Geological origin
Unlike regional neighbours such as New Zealand, Papua New Guinea and indonesia, the 
Australian continent is relatively geologically-stable. We are not affected by volcanoes at all, 
nor by intense earthquakes in populated areas, although several moderate ones have caused 
substantial building damage and the 1989 earthquake in Newcastle, New South Wales, caused 
heavy damage and loss of life (see Chapter 8). in 1996 and 1997 two landslide disasters 
claimed lives in Western Australia and New South Wales (see Chapter 10).
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Biological origins
Some biological hazards with potential for disaster in Australia include human disease 
epidemics (e.g. Ross River fever, hepatitis, AidS, SARS), vermin and insect plagues (e.g. rabbits, 
mice, locusts), exotic animal diseases (e.g. foot-and-mouth disease, anthrax, avian influenza) 
and food-crop diseases.

Extraterrestrial origin
Although presenting a very low risk, the impact on Earth by a comet or asteroid (large 
meteorite) could cause anything from a major regional disaster to a worldwide catastrophe.

NoN-NATURAL HAZARdS ANd diSASTERS

Human-Caused
Human error or deliberate acts include urban fires, terrorist bombings, riots, wars, crowd-
crushes at mass gatherings, shooting massacres (e.g. Port Arthur) and sabotage of essential 
services (e.g. water or power supplies).

Technological origin
As in most countries, development and population growth in Australia have contributed to an 
increase in technological hazards and accidents. These include major transport, mining and 
hazardous materials accidents (e.g. oil or chemical spills), industrial explosions, fire and bridge 
collapses. This category also includes dam failures, nuclear power accidents and re-entry of 
spacecraft to Earth (e.g. Skylab, WA 1979).

PERSoNAL ANd CoMMUNiTY AWARENESS  
ANd SURViVAL
As Australians we need to be aware of likely hazards and potential disasters; how, when and 
where they are likely to occur, and the main problems which may result. Most of all, we should 
be aware of how to cope with their effects. At the end of each chapter in this booklet, there is 
information on survival and property protection which details what we can do before, during and 
after the impact of a particular hazard to reduce the possibility of it becoming a disaster for us.

Self-Help and the Prepared Community
during disasters there will be a delay before outside help arrives. At first, self-help is essential 
and depends upon a prepared community—that is, a community which has:

• an alert, informed and actively-aware population;

• an active and involved local government; and

• agreed, coordinated arrangements for disaster prevention, preparedness, response  
and recovery.
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the toll. Nine people died, including four children, and approximately 110 were reported 
injured. Property destroyed included 50 homes and dozens of cars and caravans. There 
was also extensive damage to rural infrastructure, including water mains, power lines and 
telephone infrastructure. There were approximately 47,000 livestock (primarily sheep) killed or 
subsequently destroyed by the fire. All fencing within about 890,000 hectares was destroyed, 
and of those hectares affected, 95% of pastures were also destroyed. The total insurance loss 
was estimated at $28 million.

Bushfire Survival and Property Protection
Many factors affect the risk to life and property. These include property location and access,  
the amount and type of nearby vegetation, building position and condition, availability of water 
and the physical capabilities of those involved. in bushfires, radiant heat, dehydration and 
asphyxiation (choking) are the major killers.

Preparation Before the Bushfire Season
• if possible, make a firebreak around your home (use mower, spade, rake). Trim branches 

well clear of the house. Clear roof gutters of leaves, twigs etc.

• Store wood, fuel, paints etc. well clear of the house.

• Remove rubbish, leaf litter and native shrubs close to the house. Keep grass short/green.

• Fit wire screens to doors, windows, vents. Enclose gaps at roof eaves and under house.

• Keep a ladder handy for roof access (inside and outside) and hoses to reach all parts of the 
house and garden. if water is not connected, obtain a high-pressure pump.

• decide on a household plan to either leave early or stay to protect your properly-prepared 
home during a bushfire. Check you have bushfire insurance.

if a Bushfire Approaches
Make the decision to stay with or to leave your house well before a bushfire reaches your 
home. if you prepare your house well, and unless you decide to leave early or have been 
ordered by authorities to do so, stay in the house after taking extra precautions.

• Phone 000—do not assume emergency services know about the fire.

• Fill baths, sinks and buckets with reserve water and turn off gas and power.

• Remove curtains and move furniture away from windows.

• Wear long woollen or heavy cotton clothes and solid boots or shoes, a hat or woollen 
balaclava, and gloves.

• Plug downpipes with rags and fill all roof gutters with water. Hose down walls, garden, etc. 
on the sides of the house facing the fire-front and watch for spot fires.

• inside, close all windows and doors, and block crevices and gaps. When the fire-front 
arrives, stay inside, away from windows, while it passes (usually five to 15 minutes).
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• Quickly extinguish any fires which may have started in, on, or under the house. Check 
inside the roof cavity as well.

• if the house is alight and can’t be extinguished, move away to safe burnt ground. don’t 
leave the area, wait for help. Listen to a battery-operated radio for official information.

if Caught in a Bushfire while driving, Stay in the Vehicle

• don’t drive in or near bushfires. if caught in one, don’t drive through flames or smoke.

• Stop at a clearing or by the roadside in a low vegetation area. Switch off ignition, and turn 
on hazard lights and headlights.

• Stay inside unless near safe shelter. Keep vents, windows and doors closed. Lie down below 
window-level, under a woollen blanket until the fire-front passes.

Research shows that in a bushfire, a car petrol tank is unlikely to explode in the period that a 
person needs to stay inside the car as protection against deadly radiant heat of the fire-front.

if Caught in a Bushfire on Foot
• don’t panic. Cover all exposed skin. Move across-slope, away from the fire-front, then 

down-slope towards the rear of the main fire. Find open or already-burnt ground.

• do not try to out-run the fire or run uphill or go through even low flames unless you can 
clearly see a safe area close-by.

• if you can’t avoid the fire, protect yourself from heat radiation by lying face-down under 
an embankment, rock, loose earth, or in a hollow, or if possible get into a pond, dam or 
stream—but not into a water tank.

STUDENTS: FIND FURTHER INFORMATION

As a project on bushfires, find out more about:

• causes of bushfires and how they spread, or bushfire prevention and control;

• Black Tuesday, Tasmania, 1967;

• Black Friday, Victoria, 1939; and

• the effects of radiant heat, dehydration and asphyxiation.
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When a flood warning is issued
• Be aware of any all hazards warning systems that may be in place for your area, what the 

warning levels mean and what actions you should take

• Listen to your local radio for information. Check that your neighbours know of the warning

• Protect valuables and goods by moving household items to a high place

• Secure dangerous or damageable items, and empty freezers and refrigerators, leaving doors 
open (to avoid damage or loss if they float about)

• Farmers should plan to move livestock and equipment to high ground

• Businesses should plan to relocate stock and equipment to high ground

• Check your car, fill the fuel tank, and check your emergency kit and supplies

if You Need to Evacuate
You may be asked to evacuate, but if you plan to leave of your own accord tell the police or 
State/Territory Emergency Service and neighbours. in either case, you should

• Listen/watch for flood reports and instructions and follow all instructions by  
emergency authorities

• Turn off electricity, water and gas and take your mobile phone and emergency kit

• Place a sandbag in the toilet bowl to prevent backflow of sewage

• Lock your home and take recommended evacuation routes for your area. Take pets  
with you

• Collect and secure your valuables, papers, photo albums and mementos

during and After the Flood
• Wait until authorities have declared the area safe before entering a flood zone

• don’t drink flood water or eat food that has been in flood waters

• don’t enter flood water until the depth and current strength has been assessed

• don’t exceed knee depth in flowing water and don’t play in flood water

• don’t boat, drive or walk in flood waters unless absolutely necessary

• Before entering your house, wait until water has fallen below floor level and wear rubber 
boots (or at least rubber-soled shoes) and rubber gloves. Beware of snakes and spiders 
which may move to drier areas in your house
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• if you are going into an isolated area notify the proper authorities

• Check with electricity, gas and water authorities to determine whether supplies to your 
area have been interrupted and are safe to be turned on by you. don’t use gas or electrical 
appliances until they have been checked for safety

• Beware of damaged power lines, bridges, buildings, trees, and don’t enter floodwaters

STUDENTS: FIND FURTHER INFORMATION

As a project on floods, find out more about:

• effects on people of the Great Floods of 1990 and how they were helped;

• how levee banks are built and what makes them effective; 

• other types of flood-control measures; and

• the beneficial effects of flooding (e.g. River Nile).
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utilities And serVices. Water and electricity consumption increases dramatically during 
heatwaves, often causing shortages. increased use of fans and air-conditioners causes extra 
demands on electricity and appliances can overheat, fail or sometimes cause fires.

HEATWAVE PRoTECTioN ANd SURViVAL
Although the effects of heatwaves can be serious, they are one of the easier hazards to protect 
against if you are in good health. it is important to be aware of how to cope and survive:

• Wear lightweight, light-coloured, loose, porous clothes and a wide-brimmed hat

• Avoid direct sunlight if possible. Use strong sun screen, as sunburn limits the body’s ability 
to cope with heat

• do not leave children (or pets) in parked vehicles. Give animals access to shade and water

• if you have a baby or children under four years old, pay particular attention to the above 
advice and consult a doctor if they appear uncomfortable. if you are elderly or suffer from a 
chronic condition, illness, or just feel unwell, see a doctor immediately

• Avoid strenuous activities and drink two to three litres of water per day, even if you are not 
thirsty. do not consume alcohol or carbonated drinks

• Avoid heavy protein foods (e.g. meat, dairy products) which raise body heat and increase 
fluid loss. do not take salt tablets unless prescribed by a doctor

• Keep your home cool with curtains, shutters or awnings on the sunny sides and leave 
windows open at night

• if you don’t have air-conditioning, use fans and damp towels to stay cool and have frequent 
cool showers. during the day spend as much time as possible in air-conditioned buildings 
(e.g. shopping centres, galleries, museums)

• Check on elderly neighbours and relatives to ensure they are comfortable and coping

STUDENTS: FIND FURTHER INFORMATION

As a project on heatwave, find out more about heatwave in Australia:

• When was our most recent heatwave?

• Where did it occur?

• What where the minimum and maximum temperatures experienced?

• How long did the heatwave last?

• it is anticipated that the temperature in your town will be in the low 40’s for the next 
three consecutive days, design a plan for your family that will minimise their risk of 
exposure to heat stress. don’t forget to include any pets you may have in your plan.
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Before the Storm Season
Trim tree branches well clear of your house. Check/clean roofs, guttering and downpipes

• Have a portable radio, torch, spare batteries and a first aid kit (and basic knowledge)

• Clear backyard of loose objects that could cause damage during high winds

• Purchase masking tape (for windows), plastic sheeting and large garbage bags (for 
emergency rain protection)

• List emergency contact numbers

As the Storm Approaches
• Listen to your portable radio and disconnect all electrical appliances

• Shelter and secure pets/animals. Shelter vehicles or cover with tarpaulin/blankets

• Tape (cross fashion ‘x’ plus strips) or cover large windows

When the Storm Strikes
• Stay inside in the strongest part of the house (bathroom, cellar). don’t use the telephone

• Keep clear of windows and glass doors, electrical items, pipes and metal fixtures

• if necessary, cover yourself with a mattress, doona, blankets, tarpaulin etc

• Listen to your portable radio for storm updates

• if outdoors find solid, enclosed shelter or a ‘hard top’ vehicle (not under a tree)

• if far from shelter, crouch (alone, feet together) preferably in a hollow. don’t lie down

• if driving, stop clear of trees, powerlines and streams. Stay in your car and keep clear  
of metal parts

After the Storm Passes
• Check your house for damage, listen to your radio and heed official warnings/advice

• if you need emergency assistance contact your State/Territory Emergency Service

• if unable to contact emergency services by telephone, form a self-help group with family 
and neighbours. Watch for emergency crews who will be checking your area

• if you don’t need help, check neighbours. don’t go sightseeing: stay and help others

• Beware of damaged powerlines, buildings and trees and flooded streams

STUDENTS: FIND FURTHER INFORMATION

As a project on severe storms, find out more about:

• tornadoes—frequency, deaths and damage in Australia;

• common factors in the most-damaging severe storms; and

• micro-bursts and down-bursts during severe thunderstorms.
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1.  TRoPiCAL CYCLoNE TRACY, NoRTHERN 
TERRiToRY, dECEMBER 1974

Tracy claimed 49 lives in darwin, while a further 16 were lost at sea on several small vessels 
which were in the path of this Category 4 cyclone. Approximately 650 people were treated 
for injuries on Christmas day, while more than 35,000 people were evacuated in the days that 
followed. This was necessary as power, water, sanitation and communications were lost; over 
80% of all buildings were destroyed; potential for disease was great; and only 400 of darwin’s 
11,200 homes remained intact. Evacuation and relief efforts were coordinated by the Natural 
disasters organisation (now EMA). insured losses were $837 million and total estimated costs 
were $4180 million (1997 values).

2.  TRoPiCAL CYCLoNE oLiViA, WESTERN 
AUSTRALiA, APRiL 1996

This Category 4 cyclone destroyed power installations and 55 houses (and damaged 27) at the 
mining town of Pannawonica. Several buildings and another 20 houses suffered roof damage 
at neighbouring Mt Tom Price. Ten minor injuries occurred.

3.  TRoPiCAL CYCLoNE JUSTiN, QUEENSLANd, 
MARCH 1997

Although only a Category 2 cyclone, Justin caused significant damage in the Cairns region 
which it approached on two occasions during its long (3.5 week) life. Houses were undermined 
by huge waves, a marina and boats were severely damaged, roads and bridges suffered from 
flood and landslide damage and huge losses were inflicted on sugar cane, fruit and vegetable 
crops. Seven people died in Queensland and 26 in Papua New Guinea which was also severely 
affected by this cyclone. Total estimated costs in Australia were $190 million (1997 values).

4. TRoPiCAL CYCLoNE iNGRid, QUEENSLANd, 
MARCH 2005
This Category 4 cyclone impacted on Queensland, Northern Territory, Western Australia, and 
the Timor Sea. Wind speeds reached 290 kilometres per hour. Croker island, 200km northeast 
of darwin was badly affected, with winds destroying the school, houses, the only store and 
power poles on the island, whilst 750 residents from the Tiwi islands, 60 km north of darwin 
were also forced to evacuate. damages were estimated in excess of $5 million.
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5.  TRoPiCAL CYCLoNE LARRY, QUEENSLANd, 
MARCH 2006

This Category 5 cyclone caused considerable damage to the northern Queensland region 
around innisfail and the Atherton tablelands. Significant damage was sustained to buildings and 
the local agricultural industries of bananas, sugar cane and avocado farming, impacting  
on Australia’s economy. Some injuries were received but fortunately no deaths resulted.

CYCLoNE SURViVAL ANd PRoPERTY PRoTECTioN
in cyclone-prone areas of Australia, strict building codes exist for all new constructions. in 
some areas public cyclone shelters are provided for people who live or work in sub-standard 
buildings. A cyclone warning system is provided by the Bureau of Meteorology, and State/
Territory Emergency Services run preparedness campaigns to support community emergency 
plans. if you live in a cyclone-prone area you should heed the following advice.

Before the Cyclone Season
• Know your community cyclone plan, and how the cyclone warning system works

• Have a portable radio and torch with spare batteries

• Check your house is in good condition, particularly the roof, and trim tree branches clear  
of your house. Clear property of loose items likely to cause damage in high winds

• in case of a storm surge warning, identify your nearest safe, high area in advance

• Create an emergency kit of tinned food, water containers, emergency lighting, first aid kit, 
medicines, tape and plastic bags

Upon a Cyclone Warning
• Listen to your local radio or TV for further warnings

• Board or tape windows, store loose articles inside

• Lock up pets, fill water containers, fuel car and place under cover

• Check your emergency kit and put spare clothing and shoes in plastic bags

on Warning of a Local Evacuation

• Switch off electricity, gas etc. and lock your house upon leaving

• don’t forget your emergency kit. Follow instructions from emergency personnel

When the Cyclone Strikes
• Stay inside and shelter in strongest part of the house (e.g. bathroom or cellar)
• Protect yourself with mattress, blankets etc. and anchor yourself to a strong fixture  

(such as water pipes) or get under a strong table
• Beware the calm ‘eye’. Remain indoors until advised that the cyclone has passed
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After the Cyclone
• don’t go outside until advised officially that the cyclone has passed

• Listen to your radio for further information and advice

• if you had to evacuate, don’t go home until advised. Use recommended routes

• Beware of fallen powerlines, damaged buildings, trees and flooded watercourses

STUDENTS: FIND FURTHER INFORMATION

As a project on cyclones, find out more about:

• the Cyclone Warning System;

• Cyclone orson, Western Australia and cyclone Aivu, Queensland; and

• cyclone-proof buildings, or the Coriolis Force (or Effect).
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Street, Hamilton, three fatalities occurred under collapsed awnings loaded down by the failed 
outer brick wall. Nine people died in the Newcastle Workers Club when three floors of the 
western wing collapsed, trapping many people.

dAmAGe cost. insured losses amounted to over $1 billion (1999 values). Total estimated loss, 
however, was over $4 billion (including uninsured losses, infrastructure damage and commercial 
and other disruption).

lessons. Newcastle revealed that a lethal earthquake can occur in a part of Australia 
traditionally considered of low seismic risk and that there is a strong correlation between 
foundation soil conditions and potential for damage. This has resulted in improved building 
codes and practices, and more intensive monitoring of seismic activity.

4. ELLALoNG, NEW SoUTH WALES, AUGUST 1994
A damaging earthquake again affected the Hunter region, this time in the Ellalong–Cessnock 
area. Measuring 5.4 on the Richter scale, it was our third most-damaging earthquake. Several 
homes, hotels and other buildings suffered seriously and up to 1000 homes were damaged. 
infrastructure, commercial and industrial losses also occurred. insurance payouts were $38 
million and total damage costs exceeded $150 million (1997 values).

EARTHQUAKE SURViVAL ANd dAMAGE REdUCTioN

Know Your Local Earthquake Risk
Ask your state or territory Emergency Service, council and insurance company for the  
following information.

• Whether tremors or earthquakes have occurred in your area and what damage resulted

• Ask your local Emergency Service for a free pamphlet or poster showing Australia’s 
earthquake hazard zones

• Ask your council how to make your house safer, even in a slight-risk zone

• Check that your insurance covers earthquake damage

Emergency Kit and Plan (for during and after an earthquake)
• Have candles, matches, a torch and a portable radio with fresh batteries

• Have containers of fresh water, a first aid kit and basic first aid knowledge

• Know safe areas to shelter, and danger areas to avoid (see below)

• Plan with family how and where to meet if separated. List emergency contact numbers
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Watch for Possible Warning Signs
• Erratic animal behaviour—watch for frightened or confused pets running around, or a  

bird call not usually heard at night

• Ground-water levels—watch for sudden changes of water level in wells or artesian bores

during the Earthquake
• if indoors, stay there. There could be falling debris outside

• Take cover under an internal door frame, sturdy table, bench or bed

• Keep away from windows, mirrors, chimneys, overhead fittings and tall furniture

• in high-rise buildings, stay clear of windows and outer walls. Get under a desk near a pillar 
or internal wall. do not use elevators

• in crowded areas, do not rush for doors. Stay clear of roof and wall fittings

• if outside, keep well clear of buildings, walls, powerlines, trees etc

• in a city street with tall buildings, shelter from falling debris under strong archways or 
doorways of buildings. don’t stand under awnings or parapets as they may collapse

• if in a vehicle, stop in the open until shaking stops. Beware of downed powerlines and 
damage to roads, overpasses or bridges. Listen to radio for warnings before moving

After the Earthquake
Tend injuries and watch for hazards as follows.

• Check for injuries. Apply first aid. do not move the seriously injured unless in danger

• do not use telephones (avoid congestion) unless there is a serious injury or fire

• Turn off electricity, gas and water. Check for gas/fuel leaks before lighting matches

• Check for water or sewerage leaks, broken electrical wiring etc

• Check for cracks and damage, including roofs, chimneys and foundations

• Be prepared for aftershocks. Evacuate if house is badly damaged

• do not waste food and water, as supplies may be interrupted. Collect emergency water 
from heaters, ice cubes, toilet tanks and canned foods

• Listen to local radio and heed warnings and advice on damage and service disruptions

• Avoid driving unless necessary (keep streets clear for emergency vehicles)

• do not go sightseeing or enter damaged buildings. Stay calm and help others if possible
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How do Landslides Affect Us?
Australia’s most devastating landslides occurred in the New South Wales alps at Thredbo in 
1997 when 18 people were killed (see Case Study 3); in Gracetown, Western Australia, when 
a cliff collapsed killing nine people (see Case Study 2); and at Riverstone, Queensland, in 1900 
when five men were killed in a tramway cutting cave-in. Almost half the landslides causing 
injury or death in Australia were the result of human activity. Every year in Australia, landslides 
damage many houses and cause millions of dollars damage to buildings, roads, railways, 
pipelines, agricultural land and crops.

Areas Generally Prone to Landslide Hazards
• on existing or old landslides

• on or at the base of slopes

• in or at the base of minor drainage hollows

• At the base or top of a fill slope

• At the base or top of a cut slope

• Any sloping ground in an area known to have a landslide problem

Landslide Types
once a landslide is triggered along a plane of weakness, material is transported by various 
mechanisms including sliding, flowing or falling.

Rate of landslide movement varies from extremely slow in landslides moving at only millimetres 
or centimetres per year to a sudden rapid (metres per second) avalanche of large volumes of 
debris. Sudden events are the most dangerous because of the lack of warning, the speed at 
which they can travel down the slope and their size.

distance travelled by landslide material varies greatly, from a few centimetres to many 
kilometres when large volumes of debris, mud and water flow down river valleys.

Australian Landslides
Compared to other countries, Australia is subject to minimal landslide activity. However, isolated 
areas affected by landslides commonly have cliffs or steep colluvial deposits and receive intense 
rainfall events. Areas include coastal cliffs, the Great dividing Range, the Strzelecki and otway 
Ranges of Victoria, the Mt Lofty Ranges near Adelaide, and the Tamar Valley and north-west 
coast of Tasmania. More localised areas also include the illawarra Escarpment near Wollongong, 
the northern beaches area of Sydney, the Lake Macquarie and Newcastle suburbs in New South 
Wales, and the Townsville, Cairns and Mt Tambourine areas in Queensland.

dAmAGe And costs. Between 1842 and 1997 more than 150 landslides have caused well 
over $200 million damage to buildings, roads, railways, pipelines and crops. A total of over  
200 buildings are known to have sustained damage due to landslides. in the worst recorded 
case, at Lawrence Vale, Launceston, Tasmania, 35 houses were destroyed in two adjacent 
landslides in the 1960s.
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Further, you should:

• request information and assistance from your local government authority prior to land 
purchase or construction. This information could include, amongst other things, past 
landslide activity and any known landslide risk assessments

• consult a geotechnical engineer or engineering geologist for advice concerning 
development and slope instability

• ensure you do not undercut steep banks, develop near the top or base of steep slopes, or 
place fill on steep slopes

• make sure you do not stand on, or seek cover below or near, coastal cliffs or overhangs 
and be aware of the potential dangers they represent. Take notice of signs warning of loose 
rocks and debris

• learn more about the geological hazards in your area and become familiar with tell-tale 
signs of ground movement

STUDENTS: FIND FURTHER INFORMATION

As a project on landslide, find out more about:

• on a map, locate regions across Australia that are prone to landslide. List the causes  
of landslides.

• Choose one of the listed case studies and research it in greater detail.

• What caused the landslide to occur? What was the cost involved? Were people injured 
in the landslide? What emergency plans have the local council/government put in place 
since the landslide, if any?
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PhysicAl effects. Ash fallout from the 
volcano settled deep on the ground over huge 
areas, up to hundreds of kilometres away. 
By mid-afternoon on 17 July, the sky was 
as black as night as far south as Manila (85 
kilometres away). A relentless ‘rain’ of golfball-
size pumice pebbles and ash poured down, 
while thunder and lightning from a tropical 
storm alternated with brilliant orange flashes 
from the volcano. There were also numerous 
earthquakes, all resulting from Pinatubo’s 
continual violent eruptions. Fortunately, 
because the bulk of its eruptive energy was 
directed upwards (unlike Mt St Helens), it did not produce large pyroclastic and molten lava 
flows that could have devastated towns on the mountain’s flanks.

secondAry effects. A week later, heavy rains from typhoon Brenden sent thousands of 
tonnes of ash, silt and volcanic debris surging down the mountain. Enormous mud flows 
and slides (taller than houses) wrecked many foothill villages, killed many people and forced 
thousands to flee from their homes.

deAth toll And dAmAGe. The secondary events caused the greatest loss of life and human 
suffering. over the period of eruptions, about 700 died. one million others were forced from 
their homes (42,000 were destroyed) and 40,000 hectares of cropland were buried under ash.

AtmosPheric effects. Mt Pinatubo’s massive eruption was the largest on record in the 
Philippines, producing the largest cloud of climate-modifying gases since Krakatoa erupted in 
indonesia in 1883. Scientists estimated that Pinatubo’s eruption added more aerosols (light 
gases and particles) than all human-caused greenhouse gases since the industrial revolution.  
A reduction of up to 1°C in the Earth’s average temperature was recorded by satellites within a 
year of the main eruption. This cooling effect persisted for about two years, temporarily more 
than offsetting any global-warming effect.

STUDENTS: FIND FURTHER INFORMATION

As a project on volcanoes, find out more about:

• the difference between active, dormant and extinct volcanoes;

• extinct and dormant volcanoes in Australia and active ones in New Zealand;

• the eruption of Mt Vesuvius, italy, 79 Ad, or Krakatoa, indonesia, 1883; and

• the possible effect of volcanic gases etc. on global warming.

MT. PiNATUBo ERUPTioN, PHiLiPPiNES, 1991.
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Australia has suffered two major bridge collapses. in 1970, Melbourne’s Westgate Bridge 
collapsed during construction (35 dead) and in Hobart, 1975, a huge pylon of the Tasman 
Bridge was smashed by a ship which then sank when a massive concrete bridge-span collapsed. 
Cars plunged into the river, killing 12, and Hobart’s vital road link over the derwent River was 
severed for many months.

Nuclear Power Accidents
chernobyl. The only nuclear power disaster was in 1986 at Chernobyl, near Kiev, Ukraine, 
(then part of the Soviet Union). officials admitted to only 31 deaths and 400 casualties initially, 
as a result of the explosion, but as years pass there is evidence that the health, and ultimately the 
lives, of thousands of people are being adversely affected by radiation produced in the accident.

Hazardous Materials
bleVe. in 1979 in Mississauga, ontario, Canada 250,000 people had to be evacuated  
following a train accident which triggered a series of Boiling Liquid Expanding Vapour  
Explosions (bleves). Liquefied gas Bleves occurred in Cairns in 1987 (one dead, 24 injured)  
and in Sydney (no casualties).

toXic emission. in 1984 cyanide gas escaped from a fertiliser factory in Bhopal, india. The 
resulting deadly cloud caused the deaths of approximately 2000 people. in Australia in August 
1991, the Coode island fire burnt 8.6 million litres of chemicals in the heart of Melbourne and 
loomed as a potential disaster, but winds dispersed toxic fumes away from residential areas. over 
250 workers were evacuated from nearby ships and factories. Two fire-fighters were injured.

ToXiC EMiSSioN SURViVAL STEPS
if you hear a warning signal or announcement of dangerous fumes etc:

• Remain in, or immediately enter, a house or building. do not attempt to evacuate.

• Close external doors and windows. draw curtains and seal (tape) ventilators.

• Turn off air-conditioners, extinguish naked flames (e.g. pilot-lights).

• Move to a room furthest away from the hazard area.

• Listen to radio/television for official emergency information.

• Stay indoors until the official all-clear, then open doors and windows to restore ventilation.

• Avoid telephone use until the all-clear and cooperate with official instructions.

STUDENTS: FIND FURTHER INFORMATION

Research an unusual event from Annex A. Also, find out more about:

• AidS and hepatitis, or typhoid and cholera; and

• exotic animal diseases or the long-term effects of the Chernobyl disaster.
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AUSTRALIAN EMERGENCY 
AND DISASTER MANAGEMENT 
ARRANGEMENTS

RESPoNSiBiLiTiES
Prime responsibility for the protection of life, property and the environment rests with the 
States and Territories. The Australian Government is committed to supporting States and 
Territories in developing their capacity for dealing with emergencies and disasters, and provides 
physical assistance to requesting States or Territories when they cannot reasonably cope during 
an emergency. Under the Constitution, the Australian Government is allocated responsibility for 
external affairs matters including the provision of humanitarian assistance for emergency and 
refugee relief overseas.

The Australian Government, through Emergency Management Australia (EMA), supports a 
comprehensive approach to emergency management. EMA fosters active partnerships with a 
network of international, Australian and State/Territory agencies, local government, volunteers, 
non-government and community organisations, businesses, professional bodies and individuals. 
in doing so, EMA seeks to encourage an “all agencies”, “all hazards” approach to the 
prevention or mitigation of disasters, preparedness for their impact, response to that impact 
and recovery from the consequences.

Participating organisations
in Australia many people are involved in helping when disaster strikes. in addition to police,  
fire and ambulance services, there are professional and volunteer emergency organisations,  
such as the State and Territory Emergency Services, with personnel trained to help communities 
in trouble. The Red Cross, St John Ambulance, Salvation Army and many other volunteer 
groups also act when disasters strike. Emergency response volunteer groups have over  
500,000 trained members throughout Australia.
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EMA

History
EMA’s predecessor, the Natural disasters organisation (Ndo), was established in mid-1974 
within the department of defence. The Ndo brought together all elements of Commonwealth 
civil defence capability (brought about by the Cold War), but with an expanded scope that 
included combating natural disasters. in december 1974, the Ndo’s capabilities were tested by 
the devastating impact of Cyclone Tracy on darwin. This event resulted in an increased focus on 
natural disasters and the provision of resources to support disaster response.

With the emergence over the next two decades of the broader concepts of emergency 
management embracing prevention, preparedness, response and recovery, the Ndo’s role was 
further broadened. in 1993, the Ndo was renamed Emergency Management Australia (EMA) to 
better reflect this wider perspective. in November 2001, EMA was moved from defence to the 
Attorney-General’s department to reflect its changing responsibilities and the greater emphasis 
on consequence management in respect of national security arrangements.

Mission and Role
EMA’s mission is to provide national leadership in the development of measures to reduce risk 
to communities and to manage the consequences of disasters.

EMA responds to the challenges presented by the continually changing emergency 
management environment and seeks to achieve its mission by working in four key areas 
of activity and by delivering a range of services and products. These areas are: strategic 
partnerships; developing community capacity and resilience, developing emergency 
management capability; and strategic leadership.

Plans for emergency and disaster response
The ability to effectively respond to emergencies requires careful planning. Contingency plans 
are in place to meet State and Territory requests for Australian Government assistance arising 
from any type of disaster. These plans include the Commonwealth Government Disaster 
Response Plan (CoMdiSPLAN), which details procedures for provision of Australian Government 
assistance through EMA in the event of a disaster in Australia. Requests for disaster assistance 
from overseas countries are managed through a separate plan on behalf of the Australian 
Agency for international development (AusAid).

EMA also maintains a number of hazard-specific contingency plans including: plans for 
coordinating actions related to the re-entry of radioactive space debris; managing the reception 
of persons evacuated into Australia due to disasters or civil unrest in neighbouring countries; 
responding to accidents involving ships carrying nuclear waste material past Australia; and 
repatriating and providing care for Australians injured or killed in mass casualty events overseas.
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Consequence management
Consequence management is a developing 
concept involving protecting public health and 
safety, restoring essential government services 
and providing emergency relief to businesses 
and individuals affected by the consequences 
of natural, technological and human-
caused disasters. EMA is the lead Australian 
Government agency involved in consequence 
management and works closely with State 
and Territory organisations such as police, 
fire agencies, ambulance services, State and 
Territory Emergency Services and public health 
authorities to ensure appropriate consequence 
management arrangements are established

Response Coordination
EMA is responsible to the Attorney-General for the coordination of physical disaster assistance 
provided by the Australian Government. Such assistance results from a formal request from 
a State or Territory if government and commercial resources are unable to cope with an 
emergency. The director General of EMA, after obtaining approval from the Attorney-General, 
can call on the resources of any other Australian Government department or Agency, and can 
request assistance from other States or Territories. This is coordinated through the National 
Emergency Management Coordination Centre (NEMCC) which is located at EMA Canberra.

Education and Training
EMA’s Education and Training activities are managed from Mount Macedon in Victoria. This 
includes the identification and development of best practice in emergency management, and 
development and delivery of accredited education and training programs, many of which are 
derived from the National Emergency Management Competency Standards.

EMA’s programs address key aspects of prevention, preparedness, response and recovery in 
such topics as emergency planning in evacuation, business continuity management, establishing 
an Emergency Coordination Centre, and managing recovery. in addition, EMA conducts two 
nationally recognised higher education programs, the Graduate Certificate in Emergency 
Management and the Advanced Diploma of Public Safety (Emergency Management).

Training, education and professional development programs are delivered at Mount Macedon, 
and extension courses are provided throughout Australia and overseas.

TRAiNiNG CoURSE – EMA MoUNT MACEdoN
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dATE diSASTER CATEGoRY LoCATioN dEAd iNJUREd EST. CoST
Feb 1990 Flood (Cyclone) – ‘Nancy’ Qld – Southern/NSW 

– Northern
6 25 240

Mar 1990 Severe Storm NSW – Auburn (southwest 
Sydney)

0 25 550

Apr 1990 Flood – ‘Great Floods’ Qld/NSW/Vic 7 60 415
May 1990 Land Transport  

– Two-train collision
NSW – Brooklyn 6 99 –

dec 1990 Heatwave Vic – Melbourne 4+ 60 –
Jan 1991 Severe Storm  

(incl. tornado)
NSW – northern Sydney 1 100 670

Jan 1991 Flood (Cyclone ‘Joy’) Qld – Central Coast 6 35 385
Apr 1991 Cyclone – ‘Fifi’ WA (27 died as ore ship sank) 29 10 38
dec 1992 Flood SA – Adelaide 1 4 275
Feb 1992 Severe Storm NSW – Sydney 0 10 335
oct 1993 Flood Vic – Northeast 1 30 440
Feb 1993 Heatwave South-eastern Australia 17+ 500+ 10
Jan 1994 Bushfire NSW – Eastern seaboard 4 120 165
Jan 1994 Heatwave Qld – Northern incl Townsville 5 150 8
oct 1994 Land Transport – Bus Qld – Brisbane 12 39 –
Nov 1994 Severe Storm Vic – Melbourne/ 

Geelong region
1 54 88

oct 1995 drought (1991–1995) Eastern Australia 0 0 5,000
Nov 1995 Heatwave NSW – Western Sydney  

and region
1 100+ –

Feb 1996 Land Transport – Bus Vic – Murray Valley Highway 0 57 –
Feb 1996 HAZMAT  

– Chemical truck fire
NSW – Sydney (Epping) 0 60 –

Apr 1996 Shooting Massacre Tas – Port Arthur 35 22 30
May 1996 Flood Qld – Southern and NSW 

– Northern
4 20 220+

Jun 1996 Aviation – 2 Army 
Blackhawk 
helicopters collided

Qld – near Townsville 18 10 –

Sep 1996 Severe Storm  
(including 3 tornadoes)

NSW – Armidale 0 10 340

Feb 1997 Heatwave Vic/SA/NSW 10+ 220+ 8+
Mar 1997 Cyclone ‘Justin’ Qld, Cairns-innisfail region 7 50 190
July 1997 Landslide NSW – Thredbo 18 1 40
Jan 1998 Flash floods Qld – Townsville-Cairns region 2 40 210
Jan 1998 Flood NT – Katherine-daly River 3 30 200
July 1998 Flood NSW – Central/ 

Northern region
2 5 265

Sept 1998 Gas explosion Vic – Longford 2 8 1300
April 1999 Severe storm NSW – Sydney 1 50 2300
Jan 2000 Heatwave Qld – South eastern region 22 350 2
June 2000 Structure fire Qld – Childers ‘Palace’  

hostel fire
15 5 0.5

Nov 2000 Flood NSW – Northern region 0 0 825
Mar 2001 Flood NSW – Grafton & Kempsey 1 10 300
Nov 2001 Severe storm NSW – Sydney &  

Central West 
3 50 120

dec 2000 Bushfire NSW – most regions 0 50 210
Jan 2001 Severe Storm NSW – Sydney 1 50 12mil
Nov 2001 Severe Storm NSW – Hunter 3 50 29.356 mil
Jan 2003 Bushfire ACT – Canberra 4 260 342.4 mil
Jan 2003 Bushfire ViC – widespread – 400 12 mil
Jan 2005 Bushfire SA – Eyre Peninsula 9 110 27.7 mil
Feb 2005 Severe Storms East coast of Aus 3 12 216.7 mil
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but using your clippings to illustrate your talk in some way, eg as a visual chart or collage  
or as an illustrated booklet.

6. Using information you have gained from your studies, design a poster advising people of 
the precautions they should take in the event of a particular natural disaster occurring in 
their area, for example an earthquake, cyclone, flood, bushfire, severe storm, etc.

7. Look at your own city, town, suburb or general region. does it have a history of 
emergencies or disasters? does it have hazards which create the probability/possibility 
of disasters occurring? identify them. What can be done in the event of a major hazard 
threatening you and your family? Who can you contact for help? What can you do to 
help yourselves?

8. imagine a natural disaster affects your family. Write a story describing what happens 
from the time the disaster strikes until everything is resolved. Make your story as exciting 
as possible but make sure it reflects accurate information you have learned during your 
studies. You may base your story on a disaster you have learned about.

9. Research famous disasters of the past, eg Pompeii, the sinking of the Titanic, Bangladesh, 
Cyclones, San Francisco Earthquakes, Victoria’s 1939 ‘Black Friday’ Bushfires, Bhopal 
(india) gas tragedy, the Great Fire of London. Write a brief account of one.

10. The United Nations disaster Relief organisation (UNdRo) declared the period from 1990 
to 2000 as the international decade for Natural disaster Reduction (idNdR). Find out 
what Australia did at home and overseas to contribute.

Further activities and resources for students can be obtained from the EMA Schools website: 
http://www.ema.gov.au/schools
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FURTHER iNFoRMATioN
Further information on Australia’s major natural hazards can be obtained from the following 
State and Territory Emergency Services. These organisations have copies of the EMA poster  
map Australia’s Natural Hazard Zones and pamphlets and booklets relating to natural hazards. 
Class sets and education resource kits for schools are also available.

EMA publishes and distributes a 120-page book, Hazard-Wise. it is specifically designed as a 
geography/science teachers’ resource for lesson preparation and use within the classroom.  
it complements this booklet. Please direct inquiries regarding Hazard-Wise to ema@ema.gov.au.

Australian Capital Territory
ACT Emergency Services Authority

http://www.esa.act.gov.au

New South Wales
New South Wales State Emergency Service

http://www.ses.nsw.gov.au

Northern Territory
Northern Territory Emergency Service

http://www.nt.gov.au/pfes/es

Queensland
department of Emergency Services

Counter disaster and Rescue Services

http://www.emergency.qld.gov.au/cdrs

South Australia
South Australia State Emergency Service

http://www.ses.sa.gov.au

Tasmania
Tasmania State Emergency Service

http://www.ses.tas.gov.au

Victoria
Victoria State Emergency Service

http://www.ses.vic.gov.au

Western Australia
Fire & Emergency Service Authority of WA

http://www.fesa.wa.gov.au

Further information relating to natural 
hazards can be obtained from the following:

Geoscience Australia
http://www.ga.gov.au

For information about earthquakes, tsunamis 
and volcanoes.

Bureau of Meteorology
http://www.bom.gov.au

For information about cyclones, severe 
storms and floods.
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