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AIM 
 
To identify the natural hazards of the Asia-Pacific Region with a potential to 
impact on northern Australia 
 
To assess the preparedness of northern Australia to cope  with these hazards 



The Asia-Pacific region 



Northern Australia 



A Natural Hazard is a threat posed to the human population by a naturally 

occurring event.  

 

A Natural Disaster occurs when the threat from a natural hazard becomes 

a reality and has a negative impact on people and the environment. 

 

 

Many people live in northern Australia and are aware of the threat of 

cyclones. That is a natural hazard they live with and prepare for. It 

becomes a natural disaster when a cyclone occurs and impacts a 

particular area. 

 

Often what people may not be prepared for is that one natural hazard may 

be related to another eg a cyclone may cause widespread flooding; an 

earthquake may generate a tsunami.  

 

One natural disaster may generate another natural disaster. 

 

  



Natural Hazards may originate from several areas: 

 

1. Land 

 

2. Water 

 

3. Atmosphere 

 

4. Biota 

 

5. Extra-terrestrial 



Land-based natural hazards include: 
 
• volcanic eruptions 
 

• earthquakes 

Water-based natural hazards include: 
 
• tsunamis 
 
• storm surges 

Atmospheric-based natural hazards include: 
 
• cyclones/typhoons 
 
• El Nino / La Nina weather patterns 
 

• Changing climate 



Biotic natural hazards include: 
 
• disease 
 

• drugs 

Extra-terrestrial natural hazards include: 
 
• impacts 
 

• solar flares 



Land-based natural hazards – volcanic eruptions 

 

There are many active volcanoes north of Australia. 

 

• Anak Krakatoa 

 

• Mt Pinatubo 

 

• Mt Merapi 



Heard and McDonald Islands 



Name 

Elevation 

Last eruption 
meters 

Big Ben 2,745 2011 

Mawson Peak 2,745 2004 

McDonald Islands 230 2005 

http://en.wikipedia.org/wiki/List_of_volcanoes_in_Australia 



Pinatubu 

Anak Krakatoa 

Merapi 



Original part of Krakatoa 

Remnants of a volcano pre-dating Krakatoa 

Anak Krakatoa 

The earthquake swarm which preceded the eruption of Krakatoa was felt 250kms 

away in Jakarta but no lives were lost. No lives were lost during the eruption. 



Calm 2010 



Active 2011 



Current eruption 24-09-2012 has extended the shoreline by 100m. 

http://earthsky.org/earth/view-from-space-anak-krakatau-volcano-eruption 



http://4.bp.blogspot.com/_8c9El0DZBI8/TM_D7M3yVaI/AAAAAAAAAG8/JciXdoAY8a0/s1600/1883_0827.jpg 

Anak Krakatoa is not a current threat to Australia BUT the 1883 eruption 

of Krakatoa sent tsunami waves as high as 30 m to Java and southern 

Sumatra.  The tsunami hit 295 villages and killed over 36,000 people. 

 

The sound of the eruption was heard in Marble Bar and Perth in WA. 

Within 5 hours the tsunami had sped along the coast of Western 

Australia 

Perth 

Marble Bar 



Tide chart at Jakarta shows the passing of the 

tsunami 

Tide chart at Socoa near Biarritz on the 

French Coast shows tiny oscillations 

linked to the Krakatoa tsunami. 

In Australia the tsunami height was 

approximately 10cms. 

Source: Krakatoa: the day the world exploded S. 

Windchester, Pengiun Books, London 2004 



Published by Harper Perennial 

 

April 2004 

 

This book not only documents the 

events prior to and after the eruption 

BUT looks at the interesting history 

and biodiversity of the region. 

Krakatoa’s eruption is credited with 

providing the sky backdrop for the famous 

Edvard Munch 1893 painting ‘The Scream’. 



Mt Pinatubo erupted in June 1991 
http://www.latimes.com/news/science/la-sci-volanic-eruptions-pinatubo2-pic,0,184459.photo 



Volcanic  activity began in Mt Pinatubo on April 2 1991. Mount Pinatubo erupted on June 15, 

1991 producing the second largest terrestrial eruption of the 20th century 

 

The effects of the eruption were felt worldwide. It ejected 10 km3 of magma which affected  

the local area. BUT the eruption injected large amounts of aerosols into the stratosphere [  

20,000,000 t of sulphur dioxide ( SO2 )] more than any eruption since that of Krakatoa in 1883.  

 

About 45 days after the eruption, the aerosol plume had completely circled the Earth 

forming a band 20 to 50° of latitude wide. Within a year, the sulphur dioxide continued 

to migrate towards the North and South Pole until it covered the entire Earth.  

 

 Global temperatures dropped by about 0.5 °C. 

http://www.eoearth.org/article/Causes_of_climate_change 



Evidence of the atmospheric impact of the Pinatubo eruption was seen in 

sunsets in Brisbane. 

 

This eruption showed that while the volcano was more than 3000 kms from 

Darwin, it could still have an impact on Australia, 
Photo : D..A.Lergessner Geomorphology Macmillan, Hong Kong 1995 



Mt Merapi – 64 people killed by pyroclastic flow in 1994 



Mt Merapi on Java is quite active but the impacts from eruptions are usually local.  











Land-based natural hazards – earthquakes 

The region is in a quite geologically active area. 

http://earthquake.usgs.gov/earthquakes/map/ 



http://cooberpedyregionaltimes.wordpress.com/2008/09/26/faultlines-weaving-their-way-across-southern-australia/ 

Today Australia is not close to any highly active  subduction zones along plate 

boundaries BUT Australia has many fault lines. Most relate to when Australia 

was part of Rhodinia the supercontinent which predated Gondwanaland. 



  

Caution should be used when interpreting this map in terms of the earthquake hazard because of sparseness and heterogeneity  
of seismic monitoring, varying times that instruments covering different parts of the country were installed, and because of the  
complexity of the earthquake process. For example, the occurance of few earthquakes in any given region may be due to the 
 inability of the seismic network to detect earthquakes, low seismicity and hazard, or a period when little stress is being relieved  
through small earthquakes and a large event is about to occur. The possibility for earthquakes to strike what appeared to be a  
quiet area was demonstrated by the magnitude 6.9 Tennant Creek earthquake in 1988. Prior to this event, the Tennant Creek  
area exhibited no seismic activity whatsoever despite being well monitored.  

http://www.quakes.uq.edu.au/html/quake_info/OZ_QLD_info.html 

1866 - 2000 



Australian Earthquake Engineering Society 

 

 

 

 

 

 

 

 

 

 

 

 

 
http://www.seismicity.see.uwa.edu.au/welcome/seismicity_in_australia 

The map shows the areas of northern Australia most likely 

to be prone to earthquakes. 

 

Unfortunately there is NO KEY to the map but the 

description clearly indicates the purple areas are highly 

prone and the yellow areas are unlikely areas for 

earthquakes.  

 

There are clearly some form of isolines on the map but no 

indication as to what they show. 



http://nsdl.org/resource/2200/20061003233503878T 

The earthquake at Tennant Creek on January 22 1988 was 

totally unexpected despite the area being well-monitored.  



Three earthquakes measuring from 6.3 – 6.7 

magnitude affected scarps approximately 30kms 

SW of Tennant Creek.  

 

Unfortunately the event occurred on private 

property and the site is inaccessible. 

 

The event was felt in high rise buildings in Perth 

and Adelaide. 



Geoscience Australia monitors earthquakes 

 

Geoscience Australia monitors seismic data from over 60 stations on the Australian 

National Seismic Network and over 130 stations worldwide. This is done in near real-

time, 24 hours a day, seven days a week, where the majority of the 40 samples per 

second data are delivered within one minute of their being recorded at the 

seismometer. The data is delivered by various digital satellite and broadband 

communication systems to a central processing facility in Canberra. 

 

Seismic data is also provided free by overseas Governments who have national 

seismic networks. Data is provided by the Governments of New Zealand, Indonesia, 

Malaysia, Singapore and China. Data from global seismic networks is also provided by 

USA, Japan, Germany and France.  

 

Australia’s ability to predict earthquakes requires more work. The ability to monitor 

earthquake activity is good as is the response rate. 

 

 

http://www.ga.gov.au/hazards/our-capabilities/monitoring/earthquake-monitoring.html#how 



http://www.bom.gov.au/tsunami/about/atws.shtml 

Potential tsunami – generating subduction zones around Australia 

Water-based natural hazards  - tsunamis 
 
 



The Boxing Day tsunami of 2004 was registered along the west 

coast of Australia. Fortunately no lives were lost in this area. 



Broome 

Onslow 15.25 

Geraldton 

15.30 

Albany 

16.35 

http://www.transport.wa.gov.au/imarine/19383.asp#Comparison 

Boxing Day tsunami effects on 

Western Australia 



Source : Courier Mail 12-05-12 



http://news.bbc.co.uk/2/hi/asia-pacific/5191190.stm 

Funds have been spent on an Indian Ocean warning 

system BUT the system falls far short of the Pacific Ocean 

warning system. 



http://www.bom.gov.au/tsunami/about/atws.shtml 

Need Emergency Advice? Please listen to the local radio and TV 

announcements or call 1300 TSUNAMI (1300 878 6264) for latest warning 

information. For emergency assistance, call the local emergency authority on 

132 500 



 

Sept 29 2009 

 Source: Courier Mail circa Sept 30 2009 

The eastern side of the continent needs to be on alert for 

submarine earthquake movements from many locations. 

The most recent was Samoa. 



http://www.earthmagazine.org/content/noaa-dart-tsunami-warning-buoy-location-oceans 

The Pacific Ocean has far more monitoring buoys than the Indian Ocean.   



Atmospheric-based natural hazards – cyclones 
 
 

http://www.bom.gov.au/cyclone/climatology/wa.shtml 

Tracks of cyclones in the Australian region from 1989/90 to 2002/03. 



Cyclones are probably the most obvious natural hazard facing northern 

Australia. 

 

The positives are: 

 

1. People know the time of year they occur 

2. It is possible to predict with a fair degree of accuracy when and where 

they will hit 

3. People know the preparations they need to make to secure their lives and 

property. 

 

The hazard still becomes a disaster BUT the disaster is one from which the 

area struck will quickly return to normality. 



http://www.bom.gov.au/cyclone/ 



http://www.bom.gov.au/cyclone/about/warnings/ 

 

 

 

 

 

 

 

 

 

 

 

Tropical Cyclone Three Day Outlook for the Western Region 

IDW10800 Australian Government Bureau of Meteorology  

Western Australia Tropical Cyclone Three Day Outlook for the 

 Western Region Issued at 11:03 am WST on Tuesday  

6 November 2012 for the period until midnight WST Friday  

9 November 2012.  

Existing Cyclones in the Western Region: Nil  

Potential Cyclones: There are no significant lows in the  

Western Region at present and none are expected to  

develop over the next three days. Likelihood of a tropical  

cyclone in the Western region on: Wednesday Very low  

Thursday Very low Friday Very Low NOTES: The likelihood 

 is an estimate of the chance of each system being a tropical  

cyclone in the Region for each day. Very Low: less than 5%  

Moderate: 20 to 50% Low: 5% to 20% High: over 50% The 

 Western Region refers to the Indian Ocean between  

Longitudes 90-125E and south of 10S.  



Coastal crossing points between 1970-71 tropical cyclone season and 2007-08 season. 

Category 3 + 

Less than Category 3  

http://www.bom.gov.au/cyclone/climatology/wa.shtml 



Global situation 1985 - 2005 

http://en.wikipedia.org/wiki/File:Global_tropical_cyclone_tracks-edit2.jpg 



http://www.bom.gov.au/climate/environ/cyclone_tracey.shtml 

Cyclone Tracy 1974 

http://www.nebachadnezza.com/nebach3-0603.html 

Cyclone Larry March 2006 

Cyclone Yasi  Feb 2011 

Australia’s ability to identify, track and 

provide adequate warning of the arrival of 

the cyclone has improved significantly. 



Water-based natural hazards  - storm surges 
 
Cyclones generate storm surges. 
 
Wind creates waves as  result of frictional drag on the surface of the water. 
 
A strong wind creates large waves. 
 
A cyclone may create a storm surge. 
 
 
 



http://www.bom.gov.au/social/2012/04/storm-surges-in-australia/ 



http://www.wunderground.com/hurricane/surge_world_records.asp 

Tropical Cyclone Mahina – March 1899 

 

Storm surge 13-14.6m – a world record. 



More than 300 people died.  

 

The eyewitness account of Mahina's record storm surge was provided by a 

Constable J. M. Kenny, who had journeyed to Barrow Point on Bathurst Bay to 

investigate a crime on the day of the storm. While camped on a ridge 40 feet 

above sea level and 1/2 mile inland, Kenny's camp was inundated by a storm 

wave, reaching waist-deep.  

 

On nearby Flinders Island, fish and dolphins were found on top of 15 meter (49 

foot) cliffs. 

http://www.wunderground.com/hurricane/surge_world_records.asp 



It appears waves on top of the storm surge might have contributed to the 

damage and loss of life.  

 

Waves on top of the surge (called "wave run-up") can reach five times the 

wave height at the shore for steeply fronted coasts like at Bathurst Bay. 

Since waves in the Bathurst Bay Cyclone could easily have been 3 metres, 

15 metres of wave run-up on top of the surge is quite feasible.  

 

Wave run-up doesn't count as part of a storm surge. 

Interestingly an analysis by Nott and Hayne (2000) found no evidence of 

storm-deposited debris higher than 3 - 5 meters above mean sea level in the 

region. They also cited two computer storm surge simulations of the cyclone 

that were unable to generate a surge higher than three metres. 

Nott, J, N. Hayne, 2000: How high was the storm surge from Tropical Cyclone Mahina?",  

 Australian Journal of Emergency Management, Autumn 2000. 



One issue of storm surge prediction seems in need of improvement. 

The height of the storm surge may be known BUT the height of the waves on 

top of this may not be so well known. 

 

Queensland has been fortunate in that for example Cyclone Larry crossed 

the coast at LOW tide. The storm surge probably lifted the sea level to a 

normal high tide and coastal residents would have had to deal with any wave 

action on top of that. 



This book is based on  

Cyclone Mahina. 

 

I have to admit I was hoping 

there would be more bout the 

cyclone than there was. 

 

The cyclone and its impact 

required very few pages in a long 

story. In fairness, I guess that is 

what cyclones do – days of build-

up and then a quick passage. 



Atmospheric-based natural hazards - changing climate 
 
This is a HAZARD.  
 
It is a GLOBAL HAZARD. 
 
It has always been a GLOBAL HAZARD. 
 
The evidence is clear over thousands of years. 
 
The Earth’s climate changes. The Earth’s polarity changes. 



Changing climates result in changing sea levels. This is the situation in relation 

to Moreton Bay in SE Queensland over the past 200,000 years. 



Atmospheric-based natural hazards -  El Nino / La Nina weather patterns 
 
These are hazards. 
 
They are hazards which have different effects on different parts of 
Australia. 
 
Both may have positive and negative effects. 
 
The positive effects relate to plant growth and harvests.  
 
The negative effects are drought and flooding rains. 
 
Predictions are improving and should reduce the impact of either event. 
 



Biotic Natural hazards – disease 

 

 It took decades to identify the source of the Black Death which swept 

Europe and Asia between 1347 and 1351 killing 25-30% of the 

population. 



It was a simple mapping exercise for Dr John Snow to identify the source of a 

cholera outbreak in London in 1854. 



Move on a couple of hundred years and spatial interactions and interconnections 

mean that diseases can be spread rapidly around the world. 

Northern Australia is at risk if people move illegally between Papua New 

Guinea and Australia.  

 





Extra-terrestrial natural hazards - meteors 

http://earthsci.org/fossils/space/craters/impact/imp.html  

Australia has between 20 and 30% of the world’s recognised meteor craters.  

It is only since the early 1950s tht he search for these has begun in earnest. 

Many have been eroded away or covered by sediments.  



What can be done? 

1) Vigorous program to detect objects that are approaching Earth 
• Several are under way; but not as vigorous as they might be 

• Need for better orbit prediction methods 

 

2) Identify the properties of the main types of asteroids, comets 
• Are they solid?  Rubble piles?  Each makes a different impact. 

 

3) Work on ways to divert an incoming object 
• Gentle (ion thruster for 50 yrs) 

• Not so gentle (e.g. nuclear blast, ….) 

• Solar radiation pressure? (paint one side white!) 



 

http://neo.jpl.nasa.gov/torino_scale.html 



Extra-terrestrial natural hazards – solar flares. 

Coronal Mass Ejections (CMEs) 

CMEs disrupt the flow of the 

solar wind and produce 

disturbances that strike the 

Earth with sometimes 

catastrophic results.  

 

Coronal mass ejections 

(CMEs) are huge bubbles of 

gas threaded with magnetic field 

lines that are ejected from the 

Sun over the course of several 

hours.  

 



Corona and 

 Solar Wind 

Solar wind is the continuous flow of charged particles (ions, electrons, and 

neutrons) that comes from the Sun in every direction. 

  

Solar wind consists of slow and fast components. Slow solar wind is a consequence 

of the corona’s high temperature. The speed of the solar wind varies from less than 

300 km/s (about half a million miles per hour) to over 800 km/s. 

 

It can have the effect of a tsunami at higher speeds. 

 

The Sun’s Corona is forever 

expanding into interplanetary 

space filling the solar system 

with a constant flow of solar 

wind. 



Solar wind shapes the Earth's magnetosphere and magnetic storms are illustrated 

here as the wind approaches Earth. These storms, which occur frequently, can 

disrupt communications and navigational equipment, damage satellites, and even 

cause blackouts. The white lines represent the solar wind; the purple line is the 

bow shock line; and the blue lines surrounding the Earth represent Earth’s 

protective magnetosphere.  
 

http://www.hko.gov.hk/education/edu05spacewx/ele_spacewxe.htm 



These solar wind disturbances can trigger global changes in Earth's magnetic field and  

particle populations, called magnetic storms.  

 

A magnetic storm is a period when the magnetic field measured on Earth is  

highly disturbed and auroras are produced. They generally last several hours to  

several days. The Dst – Disturbed Storm Time – Index is a measure  

of the magnetic field measured at Earth.  

An example  of the Dst index associated with a storm is shown below. 

 

This is the famous storm of March 13, 1989 which caused a transformer  

failure on one of the main power transmission lines in the HydroQuebec system  

precipitated a catastrophic collapse of the entire power grid in eastern Canada.  

 

6 million people lost electrical power for 9 or more hours. 

  

http://pwg.gsfc.nasa.gov/istp/nicky/cme-chase.html 

http://pwg.gsfc.nasa.gov/istp/nicky/Image6.gif


What is being done? 
 
The Advanced Composition Explorer (ACE) is an Explorer mission 
that was launched on a McDonnell-Douglas Delta II 7920 launch 
vehicle on August 25, 1997 from the Kennedy Space Centre in 
Florida.  
 
ACE provides near-real-time 24/7 continuous coverage of solar wind 
parameters and solar energetic particle intensities (space weather). 
When reporting space weather ACE provides an advance warning 
(about one hour) of geomagnetic storms that can overload power 
grids, disrupt communications on Earth, and present a hazard to 
astronauts.  
 
The spacecraft has enough propellant on board to maintain an orbit 
until  circa 2024.  
 
http://jornalismos.blogspot.com.au/2011/01/advanced-composition-explorer-ace.html 

 



Where are we now and what of the future? 



OPIC:  AUSTRALIA - THE OCEAN FLOOR IS RISING BY 13 FEET A DAY? 

OTHER COUNTRIES ARE SINKING - SEE LIST BELOW:  

  

OCEAN FLOOR RISING BY 13 FEET PER DAY IN AUSTRALIA 

May 16, 2010·by Ray· in Science and News. · 

Station 55023 was faulty. It has since been repaired and 

was put back into service in late May. The sea floor is 

now back to where it was before the station went on the 

blink. 

http://reinep.wordpress.com/2010/05/16/ocean-floor-rising-by-13-feet-per-day-in-australia/
http://reinep.wordpress.com/author/reinep/
http://reinep.wordpress.com/category/science-and-news/

