
EXTREME NATURAL EVENTS AND EFFECTS ON TOURISM
Central Eastern Coast of Australia 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
Alison Specht 



Central Eastern Coast of Australia 

 ii 

 
 
Technical Reports 
The technical report series present data and its analysis, meta-studies and conceptual studies, and are considered 
to be of value to industry, government and researchers. Unlike the Sustainable Tourism Cooperative Research 
Centre’s Monograph series, these reports have not been subjected to an external peer review process. As such, 
the scientific accuracy and merit of the research reported here is the responsibility of the authors, who should be 
contacted for clarification of any content. Author contact details are at the back of this report. 
 
 
 
National Library of Australia Cataloguing in Publication Data 

Specht, Alison. 
 Extreme natural events and effects on tourism [electronic resource]: central eastern coast of Australia. 
  
Bibliography. 
ISBN 9781920965907.
  
1. Natural disasters—New South Wales. 2. Natural disasters—Queensland, South-eastern. 3. Tourism—New 
South Wales—North Coast. 4. Tourism—Queensland, South-eastern. 5. Climatic changes—New South Wales—
North Coast. 6. Climatic changes—Queensland, South-eastern. 7. Climatic changes—Economic aspects—New 
South Wales—North Coast. 8. Climatic changes—Economic aspects—Queensland, South-eastern. 
  
632.10994 
 
 
 
 
Copyright © CRC for Sustainable Tourism Pty Ltd 2008 
All rights reserved. Apart from fair dealing for the purposes of study, research, criticism or review as permitted 
under the Copyright Act, no part of this book may be reproduced by any process without written permission 
from the publisher. Any enquiries should be directed to:   
 
General Manager Communications and  Industry Extension, Amber Brown, [amber.brown@crctourism.com.au] 
or Publishing Manager, Brooke Pickering [brooke.pickering@crctourism.com.au]. 
 
 
 
 
 
First published in Australia in 2008 by CRC for Sustainable Tourism Pty Ltd 
 
Edited by Alena Rayner 
 
Printed in Australia (Gold Coast, Queensland) 
 
Cover designed by Sin Design 
 



EXTREME NATURAL EVENTS AND EFFECTS ON TOURISM  

 iii

CONTENTS 
 

PREFACE ______________________________________________________________________________ V 

ACKNOWLEDGEMENTS ________________________________________________________________ V 

SUMMARY ____________________________________________________________________________ VI 

 

CHAPTER 1:  REVIEW OF EXTREME NATURAL EVENTS IN THE CENTRAL EAST COAST 
REGION OF AUSTRALIA ________________________________________________________________ 1 

CHAPTER 2:  INDUSTRY PERCEPTIONS OF EXTREME NATURAL EVENTS ________________ 16 
METHODS____________________________________________________________________________ 17 
RESULTS ____________________________________________________________________________ 18 

Background knowledge and perception of ENEs___________________________________________ 18 
Experience of ENEs _________________________________________________________________ 19 
Actions when dealing with an ENE _____________________________________________________ 20 
Problems with response and recovery ___________________________________________________ 20 
Towards better ENE management ______________________________________________________ 22 

CONCLUSION _________________________________________________________________________ 22 

CHAPTER 3:  OVERVIEW ______________________________________________________________ 25 

 

APPENDIX A: A COMPILATION OF EXTREME WEATHER EVENTS IN THE EAST COAST 
REGION OF AUSTRALIA FROM COFFS HARBOUR TO FRASER ISLAND 1863-2004 __________ 27 

REFERENCES _________________________________________________________________________ 63 

AUTHOR______________________________________________________________________________ 66 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Central Eastern Coast of Australia 

 iv 

LIST OF FIGURES 
Figure 1: Map of study area, from Coffs Harbour in the south to Fraser Island in the north ________________ 1 
Figure 2: (a) The estimated occurrence of cyclonic activity, (b) of floods, and (c) of beach erosion and electrical, 

hail, or wind storms per decade since 1840 for the central east coast of Australia ________________ 3 
Figure 3: Annual rainfall in Brisbane from 1860 to 2006___________________________________________ 5 
Figure 4: The July 2005 flood in Lismore_______________________________________________________ 5 
Figure 5: Flood heights of the Richmond River in Lismore and the Clarence River in Grafton in floods since 

European settlement. _______________________________________________________________ 6 
Figure 6: Locations and years of cyclones from 1890 to mid-2006 ___________________________________ 8 
Figure 7: Locations and years of moderate to severe flooding from 1890 to mid-2006 ____________________ 9 
Figure 8: Locations and years of severe storm events to mid-2006 __________________________________ 10 
Figure 9: Storm tracks of 26 October 2003_____________________________________________________ 11 
Figure 10: Rainfall isohyets for 25 to 27 October 2003 for the region affected by the cellular storms of 26 

October ________________________________________________________________________ 14 
Figure 11: Average rainfall for the five days around the 26 October _________________________________ 14 
Figure 12: Maximum wind gusts for 24-26 October 2003 _________________________________________ 15 
Figure 13: Average maximum wind gusts for 24-26 October 2003 __________________________________ 15 
Figure 14: The ‘risk triangle’ _______________________________________________________________ 16 
Figure 15: Emergency services tarpaulins still on a roof at the Currumbin Sanctuary eight months after the   

event __________________________________________________________________________ 20 
Figure 16: Attributes characteristic of susceptibility or resilience of a tourism organisation to the effects of 

extreme natural events_____________________________________________________________ 24 

 

LIST OF TABLES 
Table 1: Record of destructive events on 26 October 2003 along the storm tracks shown in Figure 6 _______ 12 
Table 2: Question structure for tourism industry attitude to extreme natural events _____________________ 18 



EXTREME NATURAL EVENTS AND EFFECTS ON TOURISM  

 v

PREFACE 

For tourism to be safe and sustainable it must work in concert with the environment in which it occurs. Much of 
Australia’s population and tourism activity is situated in the coastal zone, a high-energy environment. This 
environment is by no means uniform, varying spatially and with seasonal and longer-term climatic cycles, such 
as those associated with El Nino-La Nina. Close to the tropics there is a high frequency of extreme weather 
events. Away from the tropics extreme events become less frequent, making planning more difficult. Variability 
in the drought-wetting cycle (the El Nino Southern Oscillation), both annually and supra-annually, has come 
under increasing scrutiny with the advent of concern over global climate change. Several scenarios clearly 
indicate that the duration and intensity of this cycle will increase in much of Australia, resulting in a higher 
frequency of severe storm activity in lower latitudes, and longer periods of drought than at present. The effects 
of this will be most marked in the coastal zone where rainfall is naturally greater than in the centre of the 
continent. The sea-level rise predicted in many models will also affect many coastal areas. 

Many climate change models exist for Australia and the world. It has become increasingly clear that long-
term data are vital for the prediction of change. The importance of the infrequent, severe event to the nature of 
our coastlines cannot be exaggerated, but due to the relatively recent appreciation of this, it is rarely incorporated 
fully into the consequences of climate change. The effects of climate change on coastal infrastructure and the 
coastal environment have been explored to a limited extent in Australia, with some knowledge of the potential 
for flooding and storm surge, but this has by no means been complete or considered much beyond some physical 
and economic implications. Coastal developments in Australia are increasingly subject to controls that arise 
directly from predicted climate changes, such as limits on the proximity to high water mark of new 
developments. 

By investigating the historical occurrence of extreme natural events (ENEs), and the effect they have had on 
our environment and society, we can highlight the gaps in our knowledge and understanding of ENEs as 
phenomena. Cyclones, typhoons, hurricanes and tsunami are well-recognised events in tropical parts of the 
world, but in the subtropics and warm temperate zones they are less considered (e.g. in that part of the central 
eastern coast of Australia shown in Figure 1). ENEs have, however, occurred at fairly high frequency in this area 
in the past, and under global climate change scenarios, their frequency is predicted to increase in this area. 

The focus of this report is to assess the vulnerability of the tourism industry in the central east coast of 
Australia to extreme natural events. All tourism destinations are likely to experience some kind of disaster, 
natural or otherwise, at some point (Faulkner 2001). By documenting the past occurrence of ENEs in this area 
and understanding their effects, the effect of changes in the occurrence of such events under global climate 
change can be better assessed. The east coast of Australia, one of the major population growth areas in Australia, 
is anticipated to become more ‘tropical’, resulting in more intense storm events, more monsoonal weather 
patterns (a drier winter and wetter summer), and higher sea levels than at present (Hughes 2003). In much of this 
area, a substantial population and a substantial tourism industry cling to the attractive coastal sandy beaches and 
their immediate hinterland. How vulnerable these areas are to the higher frequency of weather events anticipated 
can be informed by consideration of previous exposure to such events. 

This report is separated into three components:  
1. a review of the ENEs that have occurred in the central east coast of Australia in the last 100 or so years, 

documenting the nature of ENEs in this zone;  
2. a presentation of the dynamics of a recent ENE and its effect on a region of Australia; and  
3. the perceptions of various sectors of the industry on the significance and effect of ENEs to their activities, the 

level of support they expect from outside and within the industry, and their own preparedness for such 
events. 
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SUMMARY 

Objectives of Study 
All tourism destinations might be expected to experience damage from an extreme natural event (ENE) at some 
point in time. ENEs are predicted to increase in both frequency and intensity along the east coast of Australia as 
global climate change continues. Even if the scenarios of climate change do not eventuate as we think, ENEs are 
a feature of the environment, and much can be gained from reviewing what we have experienced and how we 
have coped.  

The tourism industry is a complex, diverse industry, reliant on many outside organisations, the physical 
infrastructure and natural features of the environment in which it is situated. The industry is very vulnerable to 
ENEs, which can damage both the physical and intangible attributes on which it depends, as well as directly 
affecting tourism operations themselves. Awareness of risk from ENEs, and the nature of that risk, provides 
some control. The results of this study are intended to improve the industry’s awareness of the likely hazards in 
the area, the risks they pose to their operations, and the actions they can take to reduce their effects and improve 
recovery from them. 

Methodology 
The work is separated into three parts:  
1. a review of the ENEs that have occurred in the central east coast region of Australia from Coffs Harbour to 

the Sunshine Coast in the last 100 or so years, documenting their nature; 
2. a case study of a damaging ENE and its effects; and  
3. the perceptions of various sectors of the tourism industry on the effect of ENEs on their activities, the level of 

support they received from outside and within the industry, and their own preparedness for such events. 
In the first part of the study, newspapers, reports, and the general literature, including the internet, were 

examined to compile a list of as many verifiable events in the area over as long a time as possible. Four main 
types of ENEs were targeted due to their relatively common occurrence in the area and definable nature: 
cyclones, floods, storms and a consequence of these, beach erosion. Bushfires, drought and earthquakes were not 
considered because of their infrequent occurrence in the region (earthquakes), their duration (drought), or the 
presence of other initiatives in Australia dealing specifically with them (bushfires). An ENE in the study area 
was identified from present-day sources as much as possible, and then verified through the various historical 
records. The details found about each type of ENE were summarised, and the compilation analysed to determine 
their frequency, nature, spatial occurrence, and the damage each ENE-type was reported to have caused. 

In the second component, the progress of a damaging short-term ENE was described from its inception to 
conclusion. This particular event was chosen because (i) it specifically affected a tourism operation, and (ii) the 
type of event it represented, storm cells, were the least easily illustrated from historical records.  

In the third part of the study, an exploratory multiple case study approach was used to ascertain the existing 
awareness of ENEs in the tourism industry, experience of them, and actions in response to them. Interviews were 
conducted with representatives of the tourism industry and managers of tourism assets (beaches and national 
parks) in south-east Queensland who had recent ENE experience. The interviews took the form of a post-mortem 
of their event experience, and included their thoughts on improvements in preparedness and response. 
Recommendations for increasing the resilience of the tourism industry to ENEs in the central east coast of 
Australia were compiled.  

Key Findings 
Extreme natural events have occurred with considerable frequency in the area over the last 167 years. Of all the 
events, cyclones, because of their large scale and dramatic nature, are probably the most reliably reported of the 
four event-types, with 51 cyclones recorded as having had an effect in the last 116 years, representing an average 
of one cyclone every 2.3 years or 4.4 per decade. This compares with 12.8 per decade at Cairns. These cyclonic 
events have been irregular and of variable intensity, with no cyclones occurring between 1900 and 1910 or from 
1999 until 2006, whereas seven severe cyclones were felt along the coast between 1970 and 1980. Beyond the 
fact that cyclones are primarily felt in the immediate coastal zone, diminishing inland, cyclonic effects are 
usually widespread and there was no one part of the region that experienced more than another. 

Exposure to floods is clearly a normal component of living in the region. Over the 167 years of flood records 
reviewed for the region, there were 87 floods, averaging one every two years. Seventy-six percent were 
moderate to severe, and these were most frequent in the late 19th Century, in the 1850s, 1870s, and 1880s. No 
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severe floods (although several moderate ones) occurred in the first fifty years of the 20th century, a similarly 
quiet time for cyclonic activity. The ‘Federation’ drought occurred at the turn of the century. More floods were 
recorded for northern New South Wales than in other parts of the region, although the immediate coastal areas of 
the Gold and Sunshine Coasts and Coffs Harbour were notably susceptible to flash flooding. 

Reliable and comprehensive storm records were more difficult to obtain from the records than floods and 
cyclones because of their often very localised nature. Storms generally fell into one of two major categories: (i) 
those that were relatively large in area with high wind, rain, possibly hail and electrical activity; and (ii) discrete 
storm cells occurring mainly in spring and summer, forming inland like mini-tornados and often carrying hail. 
Between 1952 and 2006, 101 severe storms were identified from the historical record, an average of one every 
year somewhere in the region. There has apparently been a considerable increase in the storms reported since the 
1950s, but this is probably a result of an increase in reporting. The population in south-eastern Queensland and 
north-eastern New South Wales has greatly increased in that time: a small tornado that swept through a back 
paddock in Algester (a present-day suburb of Brisbane), Nerang (in the Gold Coast hinterland), or Billinudgil (in 
northern New South Wales behind Byron Bay) would not rate a mention in a newspaper in 1931, whereas the 
same storm raging through that area today would wreak havoc, cost millions in repair bills and rate many 
columns in the newspapers. This suggests that the frequency of severe storms is more like two to three per year.  

Risk is described simply as resulting from three main factors: (i) the nature of the hazard; (ii) the exposure of 
the elements at risk; and (iii) the vulnerability of those elements. Vulnerability can be further defined as the 
product of the susceptibility and resilience of the community and environment to the identified hazards. ENEs 
are a force of nature and cannot be modified, but risk of loss or damage can be reduced by modifying exposure 
and vulnerability. For this, a good knowledge of the likely ENEs is fundamental.  

Acceptance of the existence of ENEs in the study area by tourism operators and asset managers was initially 
reluctant, especially when compared with the tropical coast. The perceptions of what constituted an ENE were 
multi-dimensional and described in terms of locality, duration, frequency, intensity, extent, and origin. The 
classification of a natural event as extreme was a direct product of the damage it caused. ENEs were usually 
thought of as being of short duration, but it was suggested that prolonged events, such as drought, could also be 
considered ENEs. The same weather event clearly created different problems depending on location and time of 
occurrence. Sometimes it was not the event itself that created the ENE, but secondary effects that resulted from 
the initial, e.g. a lightning strike which produced a bushfire, the strike itself not being an ENE, but the fire 
became one. Some relatively mild ENEs have a specific effect that is important for tourism, but would not be 
classified as extreme under more general property loss effects: ‘If there was a lot of sand erosion and beach 
erosion but no damage to property the ENE wouldn’t be considered extreme but it would affect tourism’. 

The attitude and behaviour of the tourism operators and asset managers to an ENE was governed by two 
primary matters: (i) risk aversion due to the litigious environment in which they operate; and (ii) the potential for 
damaging economic losses. This produced a real conflict in some circumstances. The professional operator is 
well used to making such decisions, but is often on a financial knife-edge in doing so. Tourism is a discretionary 
activity, and tourists can easily choose another location if there is a high level of perceived risk.  

A selection of key factors indicative of resilience to an ENE were highlighted by interviewees. These include 
ensuring good staff morale and skill-base, good maintenance of assets, and good levels of general preparedness. 
Good relationships with fellow operators and various agencies is a vital component of preparedness; tourism 
operations need to be supportive of each other and be recognised parts of the wider community. Such 
relationships and networks take time to develop, and continually changing staff (the norm in many tourism 
operations) is not conducive to an effective emergency response. Resilience is enhanced by a flexible 
organisational approach, allowing for interchange of tasks and improvisation in time of emergency.  

The role of the media arose several times in the interviews. The media can be a help and a hindrance to 
tourism. It can provide an important information source, and be a valuable vehicle for marketing in the post-ENE 
phase, vital for recovery. On the other hand, inaccurate and sensational media reports can unnecessarily drive 
away tourists and delay the recovery phase. The speedier recovery can be, the better for all concerned. The 
position of the tourism operator, in common with other businesses, is often low down on the scale of emergency 
service priorities, and repairs are difficult in the aftermath of a disaster due to the competing demands on 
tradespeople. The greater control the operator and industry can have over its recovery the better. 

As mentioned in the literature, time always needs to be put aside for analysis of the disaster cycle: 
improvements can be made and lessons learnt. The matters raised by the interviewees are clearly not isolated to 
tourism enterprises. One of the highlights of the interviews was the importance placed on good relationships and 
networks both within and between organisations. To do this requires a relatively stable industry involved in its 
local area, and recognised as a valuable component of it, deserving attention and support. 

Future Action 
A tourism enterprise will undoubtedly experience an ENE at some stage, and with the advent of climate change 
the frequency and intensity of ENEs is predicted to increase. Resilience within the industry will be enhanced by 
the ensuring some basic matters are in place, including the following: 
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1. Awareness. Ensure the industry and staff of the industry are aware of the ENEs most likely in their 
operational area; their nature and likely effects. Understand the statistics. 

2. Exposure. Ensure built structures are appropriate and well-maintained and activities professionally 
conducted and sensitive to the type of ENE for the area;: reduce risk where possible. 

3. Warning. Ensure communication networks with the meteorological bureau and emergency services are in 
place and systematically attended to, especially when an ENE is most likely. Don’t ignore warnings when 
they occur. 

4. Organisational structure. Ensure there is room for flexibility in the organisation, with wide staff 
capabilities and awareness of operational tasks and procedures and good relationships with other 
organisations in the area of operation. 

5. Staff. Ensure staff morale is high at all times, and that staff are well-trained in basic emergency procedures 
and multi-tasking. Retain staff for as long as possible, and ensure they are well-versed in the geography of 
the local area and well-connected. 

6. Mitigation strategy. Prepare a strategy in case of emergency in liaison with emergency services and others 
in the industry. 

7. Media. Have a good relationship at industry level with the media, ensuring factual and accurate reports are 
disseminated. Collaborate with the media in the recovery phase. 

8. Recovery. Be responsible for your own recovery. Collaborate with emergency services and other 
organisations, and conduct a post-mortem, reviewing all actions and revising them for the future. 
ENEs can be very damaging to life and property, and their irregularity of occurrence and effect can lead to 

complacency. Droughts can seem never-ending, and the memory of floods fade; the ‘hundred year flood 
occurred last year, so won’t occur again for another hundred years’, is the worst preparation for the next disaster. 
It is hard to be prepared, but it is the best insurance for the inevitable. 
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Chapter 1 

REVIEW OF EXTREME NATURAL EVENTS IN THE CENTRAL 
EAST COAST REGION OF AUSTRALIA 

Documenting the occurrence, nature and effect of extreme natural events (ENEs) in the central east coast region 
of Australia over the last 100 years or so should give a good understanding of the importance of such events to 
date. These events are those under which our current social system has developed, and developed mitigating 
strategies. Two factors emerge as critical when examining past occurrence of extreme natural events (in this case 
extreme weather events): (i) whether the events were reported; and (ii) whether sufficient time has elapsed since 
records have been kept to draw any conclusions. 

Extreme weather events are not always reported. Two aspects are important here: (i) whether there were 
people to observe or experience the event; and (ii) whether the event was deemed important enough to report. 
Whether an event is worth reporting depends to a large extent on the effect of that event on people and their 
property. It is only since European settlement that written reporting has taken place, and that is the main source 
of present-day information. The density of such people is pertinent, as much of the study area was predominantly 
rural and sparsely populated until quite recently, and some remains so today. The Gold Coast and its hinterland 
was relatively undeveloped until the 1960s, the Northern Rivers region of New South Wales equally so. Today 
the Gold Coast is highly developed, previous farmland now residential, previous coastal villages now extensive 
high rise. The Northern Rivers, although not as highly developed as the Gold Coast, has had the greatest per 
capita growth in New South Wales for many years. Brisbane and its adjacent coastal areas have gone from small 
outposts to real competitors for Sydney and Melbourne. 

This study is relatively short-term, and thus has limitations with respect to exhaustively searching available 
sources. To search out all of the historical records of extreme weather events is possible, but takes a great deal of 
time; mainly locating and reading all of the newspapers in a region from settlement to the present. At the major 
event level, some of this has already been done, especially for more recent events, and is obtainable from the 
Bureau of Meteorology or Emergency Services Australia websites. It remains to extract those events that have 
affected the geographic area of concern. At the medium event level, and certainly before the 1890s, searching of 
original sources is required. In addition, the Australian Geological Survey Organisation, in conjunction with the 
Bureau of Meteorology, produced a major document (Granger & Hayne 2000) as part of their Cities Program on 
natural hazards and the risk they pose to south-east Queensland, in which events from earthquakes to flooding 
since European settlement are documented, the risk they pose considered, and recommendation of appropriate 
mitigating responses made. In this study, the region considered by Granger and Hayne (2000) is extended 
southwards to Coffs Harbour (Figure 1), and supplemented by further searching the literature and primary 
sources were sought to corroborate listings by others. The data reported are not exhaustive, but hopefully 
sufficiently comprehensive to give a picture of the range of events and their location, and some concept of their 
frequency. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Map of study area, from Coffs Harbour in the south to Fraser Island in the north 
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Four types of ENEs were most reported in the study area: cyclones, floods, severe storms, and hailstorms. All 
were well-documented in the local area where they occurred. Neither drought, nor fires, often a secondary effect 
of drought, are discussed. Heatwaves are the most important cause of death from a natural event in Australia 
(Coates 1996), but in the moist east coast of Australia these are not a major occurrence, and have been poorly 
reported in the region (Granger & Hayne 2000), so are not considered. As the population ages and the retirement 
importance of much of the coastal strip of northern New South Wales and south-eastern Queensland continues to 
rise, heatwaves may become more significant. Data to 2006 on cyclones, floods, severe storms (not associated 
with cyclones), and hail were gathered. Records of all major events and moderate events not described by 
Granger and Hayne (2000), or with additional information to theirs, in the study area were listed chronologically 
and described, and are presented in Appendix A. As discussed above, the accuracy of these records in 
representing the actual event occurrence, especially spatially, depends on a community to report the event at the 
time. Some quite minor events can be reported enthusiastically, depending on the reporter, while others may be 
under-reported. Some types of events appear to change in occurrence as reporting methods change, for example, 
the increasing use of satellite and digital methods in the last 30 years, together with the greater population in the 
region of interest, has possibly increased the coverage of less widespread events, such as electrical storms. This 
list is not exhaustive, as the time limitations of gathering the information for this snapshot picture preclude such 
confidence, but should give a good picture of the nature and frequency of ENEs in the region for the purposes of 
understanding the risk they pose and the potential for changes in frequency and severity of such events due to 
climate change.  

The descriptions of the event (Appendix A) were used to rank them from low-impact to severe according to 
severity of effect (any meteorological comment on severity of the event, loss of property, death and extent of 
effect). This approach blends the purely physical ranking of an event, employed by meteorologists, for example, 
with a humanistic ranking. Calling an event a disaster, for example, requires that one of four criteria are fulfilled: 
(i) 10 or more people reported killed; (ii) 100 people reported affected; (iii) a declaration of a state of 
emergency; and/or (iv) a call for international assistance (Emergency Disaster Database, International Strategy 
for Disaster Reduction1). Any ranking of extreme natural events in this manner is highly dependent on the 
density of people in the area affected, their vulnerability, and the amount of property affected. Vulnerability in 
this sense is ‘susceptibility to injury or damage from a hazard’ (Godschalk 1991, cited in McEntire & Myers 
2004), and depends on human infrastructure and socio-economic conditions (Downing, Gawith, Olsthoorn, Tol 
& Villinga 1999). This is explored more fully in Specht (2005). 

The Bureau of Meteorology uses a five-point system to define the intensity of cyclones in Australia, ranging 
from extreme if the wind speed is greater than 280km/h, devastating if the wind speed is 225-280km/h, down to 
minor if the wind speed is less than 125km/h. The complex nature of cyclones, their size, and their path makes 
reporting their effects and nature difficult. A severe thunderstorm is defined if it causes one of the following 
phenomena: a tornado; wind gusts of 90km/h or more 10m above the ground; hail with a diameter of 20mm or 
more on the ground; and an hourly rainfall intensity in excess of the ten year annual rainfall for a region (Harper, 
Granger & Hall 2000). Flooding can be a rare or a common event, depending on the location. This makes its 
objective classification more difficult. Chapman (1999) defined flooding as water where it is not wanted, and 
this is indeed the motivation for much of the reporting of floods. Floods become problems, as do the other 
events, when they cause damage to life or property or are ‘inconvenient’ (e.g. restrict access, disrupt 
communications). Jones in 1931 categorised Brisbane floods into three categories in relation to their damage 
potential; low (to 10ft depth in Brisbane City), medium (up to 20ft), and severe (>20ft); the 1893 and 
subsequently the 1974 floods, both of which caused extensive devastation in the area, being the benchmarks. 
High rainfall in combination with storm surges can be lethal in low-lying coastal areas (McInnes, Hubbert, Abbs 
& Oliver 2002). Flooding is greatly dependent on cyclone and coastal low pressure systems and thus are often 
their product. Hailstorms are discrete events, which, although among the most costly of all events, are difficult to 
map and report due to their highly local nature. In consequence, these are the least well documented of the four 
types of event considered in this report. 

 ENEs have occurred with considerable frequency over the last 165 years (Appendix A). Of all the events, 
cyclones, because of their large scale and dramatic nature, are probably the most reliably reported of the four 
event-types discussed here. There are still limitations in the records, as reporting of cyclones per se did not really 
start until the 1890s and systematic naming of cyclones did not begin until 1964. In the compilation for this 
report, 51 cyclones were recorded as having had an effect on the study area in the last 116 years (this total a 
combination of Granger & Hayne 2000, and Appendix A). This represents an average of one cyclone every 2.3 
years or 4.4 per decade. This compares with previous totals of 9.2 per decade in the north of the region, and 3.3 
in the south, and with 12.8 per decade at Cairns (Coleman 1972; Saenger, Specht, Specht & Chapman 1977). 
These cyclonic events have been irregular and of varying intensity, with no cyclones occurring between 1900 
and 1910 or from 1999 until 2006, whereas seven severe cyclones were felt along the coast between 1970 and 

                                                           
1 EM-DAT by CRED: http://www.emdat.be/Database, last accessed May 2008. Centre for Research on the Epidemiology of 
Disasters (CRED). Université Catholique de Louvain. 
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1980. Forty-three percent of cyclones recorded in the region were moderate to severe, including the cyclones in 
1893, 1894, 1945, 1954, 1967, and 1974. Only three severe cyclones have directly entered the region since the 
1974 cyclones (there were two major cyclones and one minor cyclone in that year), which directly or indirectly 
affected most of the study area. As in the north-east of Australia, all of the cyclones occurred between December 
and May, and most originate in the Coral Sea.  

One of the reasons for the attractiveness of the study area as a place to live is the high rainfall, which allows 
lush rainforest vegetation to thrive. One of the disadvantages of this high rainfall has long been a propensity to 
flooding. In some parts of the region this has become an increasing problem as settlement has pushed into low-
lying, flood-prone land. In a non-exhaustive search of the literature (especially Granger & Hayne 2000, for the 
greater Brisbane area) and original sources, over the 167 years of records reviewed for the region, there were 87 
floods, averaging one every two years. Seventy six percent were moderate to severe (Figure 2b), and these were 
most frequent in the late 19th Century, in the 1850s, 1870s, and 1880s. No severe floods occurred in the first 50 
years of the 20th Century, a similarly quiet time for cyclonic activity. The ‘Federation’ drought occurred at the 
turn of the century. Reporting of ‘mild’ flooding was poor and patchy, being only of local interest, and to capture 
these an exhaustive search of the small newspapers in the region would be required. High severity floods were 
notable in 1863, 1893, 1921, 1931, 1947, 1954, 1974, 1996 and 2001. The floods felt most widely throughout 
the region were those in 1863, 1893, 1974 and 1996. Exposure to floods is clearly a normal component of living 
in the region. 
 

 Figure 2: (a) The estimated occurrence of cyclonic activity, (b) of floods, and (c) of beach erosion and 
electrical, hail, or wind storms per decade since 1840 for the central east coast of Australia 

Severe storms, not related to cyclones, are relatively poorly recorded, with records easily obtainable only 
from 1927, with a serendipitous discovery of a severe storm (tornado) in 1888. These are often associated with 
the flood record, as floods result as often from severe storms as they do from cyclones. Between 1952 and 2006, 
101 severe storms were identified for this study, an average of one every year somewhere in the region 
(Appendix A; Granger & Hayne 2000). There has been a considerable increase in the storms reported since the 
1950s, suggesting that the frequency of severe storms is more like two to three per year (Figure 2c). This 
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increase may be more apparent than actual, as storm reporting has been, until recently, very dependent on an 
interface with humans. As remote weather monitoring techniques have come into play, the systematic recording 
of such storms will no doubt become much more reflective of actual occurrence and frequency. The large 
increase in population in the study area in the last decade will certainly have contributed to an increased 
vulnerability to such storms. Half the storms reported appear to be of moderate to extreme severity. Granger and 
Hayne (2000, p. 6.8) confirm that higher wind speeds are associated with storms than with cyclones, the highest 
recorded in recent years being 184km/hr in Brisbane in 1985. There is a common phenomenon in the region of 
storm cells forming in the New England Tableland or the Darling Downs to the immediate west of the coastal 
ranges in spring to early summer, and sweeping north-east. Some of these become (small) tornados, wreaking 
havoc in narrow bands. An example of one extremely damaging series of storm cells sweeping north-east from 
the New England Tableland, accompanied by severe hail and strong winds in 2003, is presented in this report. 
With some exceptions, most storms occur between October and May. 

Hailstorms are patchy events and, similar to severe storms, are dependent on an interface with humans to be 
reported. Hail was a component of 26% of all storms reported, and some of the hailstorms were very severe 
(Appendix A). Since the 1980s, there has been more than one severe hailstorm every year somewhere in the 
area, with the 1990s having a total of 15 hailstorms. It remains to be seen whether this total is matched in the 
first decade of the 21st Century, with a total of 10 hailstorms noted until mid-2006. The greater Brisbane area 
suffered 65% of all hailstorms reported. Again, this could partly be the result of population density, with 
consequent vulnerability and high likelihood of reporting prior to recent satellite tracking approaches, unlike that 
in the less densely populated rural areas. Most of the storms associated with hail reported in Appendix A were 
major, resulting in extensive damage to property; e.g. Brisbane in 1985, 1998 and 1999; Grafton in 1945 and 
1997; Kingscliff in 2002; and south-east Queensland and the Gold Coast in 2003 (two events).  

Apart from the lush, subtropical vegetation associated with the high rainfall, the major attraction of the area 
is the beaches. The Gold Coast ‘is indisputably Australia’s premier tourist destination’ (Short 2000a). The 
Sunshine Coast, the northern New South Wales beaches, and the island beaches of Stradbroke, Moreton, and 
Fraser provide a less developed alternative (Short 2000b), although development is proceeding rapidly in some 
locations (e.g. Maroochydore and Mooloolaba). The quality of those beaches is integral to the attractiveness, and 
hence economy, of the region. Beach erosion is, to a large extent, a perceived problem, as natural variation in 
beach structure as sand is lost in storms and cyclones and subsequently replenished, is well understood 
throughout the world, and the study area is no exception (Carter & Woodroffe 1994). These natural cycles 
become a problem once buildings are built on the fore-dunes, there is an expectation of a certain quality of 
destination, and there is physical modification of river outlets, among other things, altering sand replenishment 
processes (Nordstrom 1994). A simple summary of the beach erosion reported for the study area (Figure 2c and 
Appendix A), shows that 61% of all records of beach erosion encompass all or a major part of the study area. 
There are some key locations, however, that seem to have suffered more erosion than others; Kirra and Byron 
Bay appearing quite often in the record. Both are north-facing beaches, making them especially vulnerable. The 
reporting of major erosion appears to have decreased at Kirra subsequent to the sand bypass system established 
for the Tweed in May 2001 (Dyson, Victory & Connor 2001), although insufficient time has elapsed to be 
certain from the evidence here.  

The 1970s and 1950s and to a lesser extent, the 1930s, were apparently bad periods of beach erosion 
(Figure 2c). The combination of a period of high rainfall followed by strong winds has been suggested as a 
formula for severe beach erosion, as the saturated sand moves less freely to compensate for the physical pressure 
of storm waves than unsaturated sand, resulting in dune face collapse. This was certainly evident in the 1970s, a 
period of high rainfall (Figure 3) accompanied by a series of low pressure systems and cyclones (Figure 2a), and 
presumably the 1890s would therefore have been a similar period of prevalent beach erosion. Cyclonic activity 
was high in the 1950s, as was flood activity (Figure 2b), an indication of saturated soils and sands, although the 
rainfall was not as high as in the 1890s or 1970s. The 1930s were preceded by heavy rainfall in the late 1920s, 
but the average rainfall is not especially high. The lack of long-term data prevent this hypothesis being taken any 
further on this evidence alone. 



EXTREME NATURAL EVENTS AND EFFECTS ON TOURISM 

 5

Figure 3: Annual rainfall in Brisbane from 1860 to 2006 

Mitigation and preparedness has been clearly shown to significantly reduce the likelihood of damage from an 
ENE (Schneider, Rao, Daneshvaran & Perez 1999; Alexander 2000). Each local area can keep a record of 
events, and often does, that can assist them in preparing for the ENEs relevant to their region. As flooding is a 
major and well-understood phenomenon in the region, many areas are well-prepared, with flood mitigation 
schemes, flood committees, and emergency plans. In Lismore in northern New South Wales, flooding is a well-
known phenomenon (FIGURE 4), lying as it does on the confluence of two arms of the Richmond River 
downstream of a major range in one of the highest rainfall areas of Australia. It provides an excellent example of 
the magnitude of the flooding threat, both in frequency and in depth and severity (Figure 5; Appendix A). The 
earliest flood event reliably reported for Lismore was in 1863, although floods were reported earlier (e.g. 1842). 
The cluster of floods in the 1860s, in particular the 1863 flood, far outweighed the severity of the 1890 floods, 
which were most severe in Brisbane. The 1863 flood remains the highest ever recorded for Lismore. This 
variation in the extremity of the effect of a widespread event within a region is common, with an event often felt 
throughout a region (such as a cyclone, one of the major pre-cursors to floods), but only in some places does it 
become severe. The temporal patchiness of flood occurrence is clear, with large intervals between flood events, 
shown in Figure 2b, apparent at this more local level. Many years can go by without experiencing an ENE, and 
in low-frequency areas this can lead to great complacency and lack of preparedness. It is noted in several places 
in the records, how a cluster of floods (e.g. Brisbane in 1893) resulted in less damage in latter events than in the 
first, unexpected one. Even if warnings are issued, translating them to reality is difficult. Jones (1931) suggested 
there was an interval of 59 years between large flood events, but from the evidence gathered here it is hard to 
justify such a prediction. Longer records do not exist, so meteorological models would be one of the few ways to 
obtain such a prediction without evidence. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: The July 2005 flood in Lismore  

Source:  Courtesy of B. Stubbs. 
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Figure 5: Flood heights of the Richmond River in Lismore and the Clarence River in Grafton in floods 
since European settlement.  

In summary, the long-term occurrence of floods and cyclones in the region is relatively similar at one every 
2-2.3 years for each, although the actual occurrence varies considerably around this mean. The evidence 
available on severe storms suggests they are more frequent than floods and cyclones, with an average of more 
than one severe storm a year somewhere in the region. The spatial effect of severe storms is generally much 
more confined than that of floods or cyclones, although the damage might be considerable. To date, the 
frequency of cyclones is well below that prevailing in the more northerly eastern coast of Australia, but 
assuming climate change brings cyclonic activity further south, cyclones might be expected to quickly double in 
frequency to a long-term average of one per year, similar to that currently occurring in the Gladstone-Bundaberg 
area at present. 

Separating event records according to location can give an idea of any particular vulnerabilities, and thus 
improve the tools for management of ENEs. The events collated for this report, amalgamated with the records 
from Granger and Hayne (2000), give a fairly good picture of the distribution of events in the study area, despite 
their short, and in some cases variable, history. Maps of the locations of cyclones, floods and storms gathered 
from the records are presented in Figure 5. It is often difficult to separate some of these events. For cyclones, the 
point at which the cyclone crosses the coast is the point that has been mapped where possible (Figure 4), but the 
effect of a cyclone is more widespread, often resulting in flooding and damage in other areas (Appendix A). This 
is important when considering an economic and safety issue such as tourism, as, although accurate mapping of 
the cyclone path is fairly readily available, the effect of that cyclone varies enormously. The 1974 cyclones that 
crossed the coast in south-east Queensland resulted in major flooding throughout the region, as far south as 
Grafton, often several days later. The circumstances that precede the cyclonic event alter its effect, the speed and 
direction in which the cyclone is moving when it meets the land, the topography of the landscape it encounters, 
its path over the land, whether it is fragmented, the infrastructure vulnerable to its effects, and so on, all go into 
consideration of its importance.  

Cyclonic activity (Figure 6) appears to be relatively evenly distributed in the region, with rapid dissipation 
with distance inland (Coffs Harbour records show 13 cyclones, while cyclones were mentioned only once 
directly for Grafton (Appendix A)). As this is the most reliable of the data sets, more searching would not be 
expected to change this picture. Flooding is much more biased, with the vast majority of flood events occurring 
in the northern rivers region of New South Wales (Lismore, Grafton, Tweed Heads, and Mullumbimby for the 
Brunswick River, are represented here) (Figure 7). Despite instances of very large floods in the Brisbane area 
(1893 and 1974) with much devastation, the frequency of flooding is much less than in other parts of the region; 
the Sunshine and Gold Coasts having the next most frequent occurrence of floods. Storm events have their 
greatest frequency in Brisbane, a combination of inland-derived storm cells funnelling down the Brisbane River 
valley from the New England Tablelands and the Darling Downs, and coastal-derived low pressure events 
(Figure 8). The Sunshine and Gold Coasts are the next most affected by storms. The sheer size of Brisbane City 
influences these data, and how much these results are due to this, not solely an effect of weather and topography, 
requires more detailed study within the city. 

Hailstorms and severe storms are reasonably discrete events, and have fewer peripheral effects than cyclones, 
but in earlier times, especially before the 1890s, the difference between a cyclone and a storm was not clearly 
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defined. The spatial depiction of many storms can only be tentative as the close relationship between their noting 
and human interface has affected the comprehensiveness of the record. The short-term (sometimes only hours) 
and localised nature of many storms means that intensive searching of local sources would need to be conducted. 
Despite these concerns, the data presented here appear to be consistent of the patterns generally understood for 
the area. 

The effect of these events is the measure of the hazard posed by them. Cyclones and storms have 
considerable physical power, but cyclones, if they come across the coast, can last longer than the characteristic 
storm. Floods can have both power and longevity, and are often the product of the cyclone or storm, prolonging 
their effect. The higher the population density, and the infrastructure on which that population depends, the more 
vulnerable a location. The high occurrence of ENEs in Brisbane, combined with its large and growing 
population, makes Brisbane particularly vulnerable. The Gold Coast is also exposed, the hazards of its location 
conflicting with the importance of the quality of the beach and the infrastructure associated with successful 
tourism. Management of the clash of storm surges and floodwaters is a priority, as is the long-term management 
of the frontal dunes, which will only become more critical as storm frequencies and intensities increase with 
climate change. 

The nature, frequency, and severity of extreme natural events, from this evidence, however, does not appear 
to have changed since European settlement. The record shows considerable variation in occurrence and severity 
of ENEs in the region, both temporally and spatially. Certain parts of the region are more susceptible to flooding, 
others more susceptible to storms and storm surges. What has clearly changed since records began is the 
intensity of development of the coastal zone in the study area, making the effects of the extreme events more 
profound than in the past. Whether this outweighs the effects of climate change remains to be seen, but the 
increase in population is known and its effects can be managed. 
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Figure 6: Locations and years of cyclones from 1890 to mid-2006 

Note: Events noted in red font are unique to the location. Estimated severity of each cyclone is shown from severe (1) to slight (4), according 
to economic and human loss. The inset graph shows the proportional number of cyclones in six major locations in the study area. 
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Figure 7: Locations and years of moderate to severe flooding from 1890 to mid-2006 

Note: The inset graph shows the proportion of floods in six major locations in the study area. Note that for Lismore and Grafton, the floods 
recorded are in much higher categories than for the other locations.
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Figure 8: Locations and years of severe storm events to mid-2006 

Note: Events noted in blue font are those accompanied by hail. The area is reduced to ensure there is reasonable confidence in the records. 
The inset graph shows the proportion of severe storm events in six locations in the study area. 
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Chapter 2 

CASE STUDY—STORM CELLS IN SOUTH-EASTERN 
QUEENSLAND AND NORTH-EASTERN NEW SOUTH WALES IN 
OCTOBER 2003 
As an example of the effect of a medium-level extreme event, a study was made of the progress and effect of a 
series of hail-bearing storm cells which swept through north-eastern New South Wales and south-eastern 
Queensland on the 26 October 2003 in just a few hours (Figure 9). These storms were mapped from radar 
images available on the Bureau of Meteorology website during and just after the event. The storms wreaked 
considerable damage, including loss of vehicles, mainly in the lower Gold Coast area ($16 million), loss of a jet 
plane, building damage, and substantial crop damage. One of the particular and relevant features of this event 
was damage to a valuable ecotourism operation on the Gold Coast, where considerable loss of wildlife was 
sustained (Table 1). This added to the usual transport and safety ramifications of such an event. 

 

Figure 9: Storm tracks of 26 October 2003  

Note: Mapped from the radar images displayed on the Bureau of Meteorology website during and just after the event. Each track has been 
labelled with a letter, and damage reported in the news media is numbered and itemised in Table 1. 



Central Eastern Coast of Australia 

 12

Table 1: Record of destructive events on 26 October 2003 along the storm tracks shown in Figure 6 
Note: There were no records for paths D, H, I, K or M. 

Storm 
track 

Event 
no. Location Damage Storm characteristics 

1 South of 
Kilkivan 

Tree and building damage. Suspected 
tornado, damage track 1km long and 500m 
wide 1,2 

 
A 

2 Near Cooroy, 
Buderim  Trees fall on homes8  

3 
Baralaba, 
Nanango and 
Burnett Heads 

 Golf ball sized hail2 

4 Witta, Mapleton Cars damaged8,9 Tennis ball sized hail 
B 

5 Montville, 
Maleny Damage to seven cars and two houses9  

6-7 

Chevallum, 
Forest Glen, 
Kiel’s 
Mountain, 
Palmwoods, 
Woombye 

Blackout in 3,300 homes, power lines 
damaged8  

8 Tewantin Car accident8  

C 

9 Maroochy 
airport  60km/hr winds8 

10 Esk Tree, power line and roof damage1  
E 

11 Dayboro Power line damage7  

F 12 Gatton  96km/hr wind gusts, 
rainfall1 

13 Laidley Tree, power line and roof damage1  

14 Ipswich Tree, power line and roof damage1  

15 Samford to Mt 
Nebo 

90 homes damaged3, wind damage and 
suspected tornado near Mt Nebo1,2 

Golf ball sized hail, 
strong winds 

16 
Northern 
Brisbane, 
Albany Creek 

Power lines damaged7 Golf ball sized hail1 

G 

17 Redcliffe Trees fall on houses8  

J 18 Warwick Flash flooding2 100km/hr wind gusts,1,2 

rainfall 
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19 Gold Coast 

400 homes1 and numerous cars, trees and 
power lines damaged (3,500 homes were 
without power at the peak of the storm2), 
12 residents moved to emergency 
accommodation because of flooding. ‘Indy’ 
car race temporarily stopped at 14 laps 
because of the wind, rain and hail. 2,3,4 The 
SES was called to 772 homes.3 

 

20 

Elanora, Palm 
Beach 
Currumbin, 
Tugun 

Up to 200 holes punched in individual 
homes and shop roofs by the hail2, many 
vehicles damaged. Injured birds on the 
beach and coast highway; many had to be 
euthanased. 16 buildings badly damaged at 
Currumbin State School2. 

 

21 Stanthorpe to 
Warwick 

Hail destroyed sheds, hail netting, fruit and 
vegetable crops. Damage costs estimated at 
$1 million.2,4 

 

22 
Currumbin 
Wildlife 
Sanctuary 

Over 100 animals and birds, including 12 
kangaroos and wallabies, 14 pelicans were 
killed by the hail2,3,5,6,7,8. This included 
endangered Dorcopsis wallabies from 
Papua New Guinea which were part of a 
breeding program.2 

Up to cricket-ball sized 
hail 

L 

23 Coolangatta 
Airport: Qantas jet took off but was forced 
to land when it hit the hail; the jet was later 
written off as unrepairable.1,2,3 

 

N 24 
The Summit 
(near 
Stanthorpe) 

Tornado (500m wide) destroyed 2 houses, 
fruit crops, hail netting, sheds and trees. 
Queenslander-style home moved off its 
foundations.1,2,3 10ha pine plantation 
flattened.2 

F2 tornado 

 

1 Bureau of Meteorology, ‘Significant Weather’ 2003 
2 Australian Weather News, 2003. 

3 Tony Wedd, Bureau of Meteorology, Brisbane, pers. comm. 
4 The Age, ‘Hail kills 100 creatures’ 2003. 

6 News Interactive, 2003. 
7 Bureau of Meteorology, 2003. 

8 Sunshine Coast Daily, ‘Storms create road chaos’, 2003. 
9 Sunshine Coast Daily, ‘Hailstorm rocks coast hinterland’, 2003 

While heavy rain had been a feature of storms in the area over the previous three days (Australian Weather 
News, 26 October 2003, www.australianweathernews.com/news/2003/031026.STHML), there was little rainfall 
associated with this event (Bureau of Meteorology, Brisbane office, rainfall data for the five days around the 
event for all stations within the study area). Over the three days including and on either side of the 26 October, 
rainfall was concentrated around Tallebudgera, Tweed Heads and Mudgereeba (Figure 10 & 10). Rainfall in the 
area actually peaked on 25 October, not 26 October, the day of the major damage from the wind and hail. The 
maximum rainfall for 25 October was 92mm at Numinbah, on 26 October was 72mm at Amberley, on 27 
October was 69.6mm at Tweed Heads, and by 28 October the maximum was 10mm. 

Wind and hail were the major weather components associated with this event. As the storms were discrete 
and narrow in their passage (a suspected tornado), many of the weather stations did not experience the event 
(Figure 12). Indeed, on 25 October very high wind of 131km/hr was recorded at Gatton at 7:10pm. This 
recording is at odds with all other records; as no other station in the area recorded such a high wind until the 
following day, this record was eliminated from the summary figures for 25 October as being an unrelated 
occurrence. 
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Winds peaked on 26 October throughout the region (Figure 13) with the highest winds recorded at Warwick 
(100km/hr), Gatton (96km/hr), Toowoomba (71km/hr) and Oakey (74km/hr) (data from the Bureau of 
Meteorology, Brisbane office, of maximum wind gusts recorded for all stations in the study area from the 24-26 
October 2003). Some of these wind speeds were high enough for the storm to be considered severe (>90km/hr at 
10m above the ground), but were much lower than those required for a minor cyclone (<125km/hr). They do not 
match the 184km/hr winds recorded at Brisbane airport in a similar storm event in 1995. 

 
 

 

 

 

 

 

 

 

 

Figure 10: Rainfall isohyets for 25 to 27 October 2003 for the region affected by the cellular storms of 26 
October  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11: Average rainfall for the five days around the 26 October 

Note: Subscripts to the dates show significant groupings of days according to rainfall using Tukey’s HSD test at α = 0.05 (graph to left).  
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Figure 12: Maximum wind gusts for 24-26 October 2003  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13: Average maximum wind gusts for 24-26 October 2003  

Note: Subscripts to the dates show significant groupings of days according to rainfall using Tukey’s HSD test at α = 0.05.  
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Chapter 3 

INDUSTRY PERCEPTIONS OF EXTREME NATURAL EVENTS 

Extreme natural events (ENEs), by their very nature, are outside our everyday experience. The ability to plan for 
and respond to such events can make a big difference to their effect. Such events are concerning because of their 
potential to cause damage to life and property. Exposure to the risk of damage or loss from an ENE can be 
controlled by gaining knowledge about the likelihood and potential nature of such events and by improving our 
coping strategies (thereby reducing our vulnerability and exposure to the event). This process is described 
succinctly by the well-known ‘Risk Triangle’, which is widely used in the insurance industry (Crichton 1999; 
Granger 2000: Figure 14). In this construct, risk is simply described as resulting from three main factors: the 
nature of the hazard, the exposure of the elements at risk, and their vulnerability. Exposure of an asset can be 
increased by many things, and depends on the nature of the element being exposed. The position of built assets 
in the landscape, e.g. will make them more or less ‘exposed’ to a particular hazard. Certain activities make 
individuals more or less exposed: e.g. bushwalking brings with it a higher level of exposure to bushfires than 
sailing, whereas both have comparable (albeit different) exposure to high wind events. Vulnerability is partly the 
manifestation of the human tendency to defy hazard, either by necessity (lack of alternatives), by default 
(ignorance), or by wilfulness (desire to take risks) (Alexander 2000). All activities are risky in one way or 
another, and some more than others. The objective of good management is to minimise the degree of risk 
through a reduction of exposure and vulnerability; additionally it is sometimes (though rarely) possible to 
modify the nature of the hazard. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14: The ‘risk triangle’ 

Note: In the present study, the hazard is the ENE, its severity, frequency and extent. Reducing any one of these elements will reduce risk of 
damage from the ENE as illustrated in the right hand triangle (Crichton 1999). 

A certain level of risk is part of our day-to-day lives, but the threshold of risk which a community, or a 
component of a community, is willing to bear is not uniform. The level of acceptable risk is largely driven by 
perception, which is greatly affected by previous experience, and the readiness to mitigate and adjust to the risk 
(Drabek 1995). The degree to which people can extend beyond their lived experience and plan for an imagined, 
uncertain event, such as a cyclone, depends on their knowledge-base and their perception of the risk involved. In 
an ENE, tourists are commonly in unfamiliar environments, increasing the likelihood of unwise personal 
choices, and their course of action may differ significantly from those of informed local residents. Drabek (2000) 
calls this the ‘stress-strain’ perspective, which places an additional burden on the tourism and emergency service 
provider. Responses to risk can best be understood within a framework of ‘bounded rationality’; most people 
have short-term time horizons, even when presented with ENEs of highly catastrophic potential. 

Knowledge of the likelihood of an extreme natural event is vital to minimise risk, both in the short and long 
term. Only then can it be avoided, or prepared for. The prediction of the likely occurrence of tropical cyclones, 
fires and floods in the event of climate change, together with knowledge of their effects in the past, is 
fundamental to calculation of the degree of risk to which we are exposed. Effective preparation for natural 
disasters allows us to mitigate their effects. Alexander (2000) describes the characteristic stages of the disaster 
cycle as: (i) mitigation—the process of reducing risks and hazards; (ii) preparation—for impending impacts 
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(including such activities as warning and evacuation); (iii) management of, or response to, the emergency phase; 
(iv) recovery or restoration of major human and infra-structural systems; and (v) reconstruction of damaged 
buildings and structures. A final step could be added as phase (vi) evaluation and assessment, which would feed 
back to phase (v) so pre-existing vulnerable or exposed situations are not returned, while taking an opportunity 
to learn from the experience (Specht 2005). In the event of an ENE, conduct through this disaster cycle is 
commonly facilitated by government-mandated disaster management teams or organisations, and a range of 
emergency services are involved. Such units exist in almost all parts of the globe. Many businesses will have 
internal procedures in place for insurance reasons, but in the event of an ENE they will be dependent on external 
services (Faulkner 2001). 

The capacity of a system to absorb or cushion damage or loss and recover from it is described as its 
‘resilience’. Resilience is the direct consequence of a robust, protected system, with backups in place in case of 
the unexpected (Salter 1999). Rose (2004) identified two types of resilience: (i) inherent—the ability to absorb 
shocks under normal circumstances; and (ii) adaptive—the ability to absorb shocks in crises due to ingenuity or 
extra effort. In the disaster cycle, a resilient system will be one in which direct losses are minimised and 
recovery to the pre-disaster state is rapid. In commercial enterprises, such as tourism, the resilience of a system 
is vital to its survival. 

Tourism presents several challenges in the event of an ENE. Much tourism is inherently ‘risky’ due to its 
location in spectacular and sometimes isolated environments (Murphy & Bayley 1989). This is part of the 
adventure, glamour, and charm of the tourist experience. Tourists are often the uncounted members of the 
community. The tourist is generally a visitor to an area, with little knowledge of the people, infrastructure, 
geography, or local environment. The tourism provider often has a duty of care in a way other commercial 
business providers do not. On the other hand, in the case of a disaster, tourists can become a great resource. 
Although they are not as familiar with an area as residents, they have less to lose in terms of property (Faulkner 
& Vikulov 2001), and often have skills which provide an additional, unexpected, resource (Drabek & McEntire 
2003). 

Variability in the size and nature of operations that fall under the general title ‘tourism’ makes it hard to 
generalise the way in which ENEs will affect the tourism industry per se. The type of tourism provider can range 
from a small operation of a few people, to a large organisation, such as is found in a resort or large tourist 
attraction. The responsibilities of the tourism operator for tourists and assets are highly variable. For example, 
operators can range from resort managers with overnight residents and a large infrastructure and staff; tour 
operators with one to several day responsibilities, a few staff and a bus; adventure activity operators where a 
small group of tourists may be taken into wilderness areas for short periods; to managers of attractions where 
hundreds of tourists stop for at most a day, but the infrastructure and staff are considerable. Tourist activity often 
depends on public assets such as national parks, museums, zoos, and beaches, and the success of the industry 
depends on the quality of these facilities.  

Recovery from an ENE is very important for tourism. The reliance of tourism on non-permanent residents for 
income makes it imperative that business is restored as soon as possible, while being sensitive to the recovery 
time required for the service-providers (Specht 2005). When a destination is unavailable to tourists they will find 
alternatives, and they may need to be actively re-introduced to the original destination before they will return 
(Durocher 1994; Cavlek 2002). 

In this chapter, a broad picture of the experience and understanding of ENEs by operatives in isolated area, 
beach, and attraction tourism in the central east coast of Australia is presented. This section of coastline is 
centred on the Gold Coast in south-east Queensland, one of the major mainland tourist destinations outside 
Sydney. Tourism in the Gold Coast area includes a variety of experiences, from high infrastructure-based 
tourism (casinos, multi-storey hotels), to adventure and eco-tourism (hang-gliding, surfing, and bushwalking). Its 
major natural assets include spectacular national parks and beaches. Scenarios of climate change suggest that 
this area will be subject to increased incidence and intensity of ENEs in the forseeable future. 

Methods 
Representatives of different components of the tourism industry—asset managers, tourism operators and 
government officers—were selected using a purposive sampling technique. All were known to have had recent 
ENE experience. A further method of sampling based on a ‘snowballing’ technique was also used; it involved 
asking informants from whom further information relevant to the project might be obtained. This methodology is 
based on case study research outlined by Yin (1993). Case study methodology was considered to be appropriate 
as it has an emphasis on contextual conditions (different sites) and because the project relied on multiple and not 
singular sources of information. Yin (1993) describes six different types of case study, and an exploratory 
multiple case study approach was selected as the most appropriate for this project. 

Ethics approval was obtained from the Human Research Ethics Committee at Southern Cross University and 
written informed consent was obtained from each participant prior to commencing. Potential participants were 
sent an information sheet explaining the project. Those willing to participate were interviewed at a mutually 
convenient time and place and all were asked the same questions (Table 2). It was anticipated that the location 
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and nature of the activity would be reflected in the responses, and might also be related to the type of ENE that 
they would be likely to experience.  

Interviews took place with five participants over a three-week period. Three interviewees were asset 
managers (AM), two representing the National Parks service and one the Gold Coast City Council, while the 
remaining two interviewees were tourism providers (TP), one managing an isolated commercial operation within 
a national park, the other operating a wildlife park within the Gold Coast urban area. Data from the interviews 
were transcribed and subjected to coding procedures consistent with grounded theory (Glaser & Strauss 1967). 
This process involved a constant comparative approach, and resulted in the identification of a number of themes 
from the raw data. 

Table 2: Question structure for tourism industry attitude to extreme natural events 

Theme Question 

What do you understand as being an ‘extreme natural event’? Background knowledge and perception 
of extreme natural events What criteria do you use to define it? 

What are the extreme natural events that have affected the qualities 
of your asset in the last 10 years? Experience of extreme natural events 
What does an extreme natural event mean to your operation or the 
asset for which you are responsible? 

What do you do when dealing with such events? 
Response to extreme natural events Are there any particular problems that have arisen in your ability to 

respond to such operations? 

Results 

Background knowledge and perception of ENEs 
Acceptance of the existence of ENEs in the study area was sometimes reluctant, but all interviewees eventually 
listed several examples from their own experience, including cyclones (associated with extreme weather 
conditions, exemplified by high rainfall and strong winds), low pressure storm fronts, extreme flooding, 
bushfires, hailstorms, lightning strikes, droughts, landslides, and rock falls, all of which resulted in closure of an 
asset or facility. Those most commonly mentioned were cyclones, storms, and bushfires. The criteria used to 
define ENEs included ‘something out of the ordinary’ and ‘damage to the environment and buildings’, e.g. 
where buildings ‘are wiped out’ and houses are left ‘teetering on the edge’ of the sea from the effects of dune 
erosion. This extended to a threat to public and visitor safety with the ‘potential to kill, injure or cut off’. 
Respondents who had worked in northern Australia were familiar with cyclones and could draw comparisons: 
‘There is nothing here that would compare with the cyclones up north. We have heavy rains here but not like 
they get in Mackay during a cyclone’ (TP1). Dimensions of ENEs were described in terms of (i) frequency, (ii) 
duration, and (iii) intensity. Landslides, perhaps not directly associated with an extreme weather event, were 
considered to be ‘unpredictable’ and if a landslide closed a major (or single) access road during a storm then that 
event could be considered extreme (AM1). One asset manager cited warnings from the Bureau of Meteorology 
as a criterion for definition. 

The perceptions of what constituted an ENE were multi-dimensional and described in terms of locality, 
duration, frequency, intensity, extent, and origin. The classification of a natural event as extreme was a direct 
product of the damage it caused. Significant damage was reported to vehicles and to a plane which were ‘written 
off’ in a hailstorm in the Currumbin Valley in October 2003, sufficient to elevate the event to an ‘extreme 
natural event’. Fifty percent of the staff in a tourism operation in the path of the storm ‘had their cars written off’ 
(TP2). The ‘remoteness’ of an asset and ‘access’ to it increased the degree of risk from an ENE. Isolation and 
remoteness increased the potential for damage from several types of ENE. One tourist provider referred to a 
resort to which there was only one access road: ‘The worse scenario is if that road slipped down there’ (TP1). 
The nature of the location was agreed to be critical in the potential effect of an ENE. Landslides are more likely 
to occur in mountainous locations as a result of heavy rainfall and erosion. 

ENEs are usually thought of as being of short duration, but the point was made that prolonged events, such as 
drought, could also be considered ENEs. In isolated, mountainous areas this can quickly result in a critically low 
water supply and increased risk of fire, creating what was described as a ‘scary situation’ (TP1). Prolonged 
drought was also associated with landslides (AM1). An increase in the frequency of electrical storms could be 
expected to result from ‘extremes in weather’. ‘Under conditions where you had storms every night with big 
trees all around, if it blew one apart it would be very dangerous’ (TP1). The intensity of the event and the extent 
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of damage caused were highlighted in the following comments: ‘It may or may not affect our visitors and 
facilities. You might have a period of heavy rainfall which might follow a cyclone and have no other effect than 
heavy rainfall’ (AM3). One component of a cyclone might be bearable, but if accompanied by several effects, it 
becomes a problem. ‘Sometimes they [cyclones and flooding] go hand in hand and sometimes they don’t’ 
(AM3). 

The same weather event clearly creates different problems depending on location and time of occurrence. 
High winds in some areas are more problematic than in others: ‘There are degrees of severity. If we had a wind 
here it might be 50km/hr and the result would be damage to large trees’ (TP1). In other areas such wind speed 
would be of less concern. ‘Sleeper’ ENEs only become an issue when a number of factors coincide: ‘the causes 
of landslides are loose soil, weathered agglomerate, and wet areas. It’s waiting to happen, loose boulders and 
seasonal rainfall’ (AM1). Sometimes it is not the event itself that creates the ENE, but secondary effects that 
result from the initial, for example, a lightning strike which produces a bushfire, the strike itself not being an 
ENE, but the fire becomes one. Some relatively mild ENEs have a specific effect that is important for tourism, 
but would not be classified as extreme under more general property loss effects: ‘If there was a lot of sand 
erosion and beach erosion but no damage to property [the ENE] wouldn’t be [considered] extreme but it would 
[affect] tourism’ (AM3). 

The not uncommon closure of assets as a result only of the threat of an ENE was economically damaging to 
the operator. Increased risk of litigation has commonly resulted in asset closure with consequent loss of income. 
One asset manager (a national park manager) commented: ‘Public safety is the defining factor, the first and 
foremost criterion for the declaration of an ENE. No injuries are acceptable. It is a litigious age and risk averse. 
Anything that is likely to cause public injury is managed tightly’ (AM1). This was echoed by the beach manager: 
‘People falling over escarpments which form on the beach after extreme weather conditions can result in 
litigation’ (AM3). Warnings alone can have the effect of keeping people away from assets (national parks and 
lodges). Warnings about ENEs broadcast over the media can be sustained (two to 10 days: TP1), misleading, and 
inaccurate. This applies to fires, storms, or cyclones, and can frighten tourists who consequently stay away. This 
is a problem for tourist operations, particularly within national parks, which are perceived as particularly 
vulnerable to ENEs. It was reported that the presence of ‘fire engines further down the mountain will keep 
people away’ even if there are no fires in the immediate vicinity of a facility. 

Experience of ENEs 
All interviewees had experienced an ENE in the previous 10 years. Physical damage had occurred in all 
situations, with tree falls; landslides; flooding; storm water drain rupture; exposure of rocks on the beach; 
damage to buildings, vehicles, roads and tracks; and, in one instance, hundreds of dead animals, some rare and 
irreplaceable, in a wildlife park. A tourism operator described the results of a severe hailstorm in October 2003: 
‘We lost an entire family of emus who had all grown up together. Now we have to introduce new ones. It can be 
hard to assimilate them, and it takes time’ (TP2). There were 75 reported deaths of a single large bird species 
(ibis) and around 140 total animal deaths in this particular hailstorm. Normal routines were disrupted as staff and 
resources were diverted away from core business in response to the ENE. 

In the previous 10 years, there had been little reported human injury as a result of ENEs (although there had 
been some human deaths previously). Some staff had been injured, but none seriously. Some instances were 
cited of trapped visitors requiring rescue, but this was soon remedied, although it was an additional role for staff 
in times of emergency. Tourists can become difficult to manage as their anxiety mounts during the ENE: ‘we 
tried to get the tourists to stay in the presentation area but they panicked and wanted to check their cars. We 
asked for time to clean up so it would be safe for them to leave but they all went’ (TP2). One of the major 
consequences of an ENE is the stress it places on staff. During the event, staff often have to ignore concerns 
about their own safety, and risk to their own property, in order to protect the tourist and the asset. Lifesavers 
have to respond in dangerous surf conditions and have to ‘weigh up risks and gains’ (AM3). During the October 
2003 hailstorm, staff working at the wildlife park had to run from lightning while retrieving injured animals and 
navigating slippery surfaces resulting from hail the ‘size of golf balls’ (TP2). The sight of injured animals was 
very distressing to staff: ‘the dead ibis had blood all over them and the roos had eyes popping out’. It was 
reported that ‘some of the keepers couldn’t handle it’ (TP2). 

The recovery phase of the ENE was widely commented on. Repair was expensive and time consuming. It is 
expensive to clear fallen trees and debris, clear paths, repair animal enclosures, replace sand, and so on, and the 
workload of staff increases greatly during the clean-up operations. It was reported within the wildlife sanctuary 
that ‘hail shredded the trees resulting in a lot of leaf litter and it took twelve staff to rake the lorikeet area’. Asset 
managers often have to find outside funding to help fund clean up operations, although they are often not 
perceived as ‘needy’ in comparison to local residents. Natural disaster relief funding covers staffing, repairs to 
damaged vehicles, and hiring contractors to clear fallen debris after a fire or storm. Private tourism operators 
access what they can from insurance claims, but these are often delayed (Figure 15). 

Income is lost because of the disruption to tourist trade, as beaches are eroded, buildings damaged, and 
walking tracks closed. Big financial losses are borne by commercial operators when this occurs. One tourism 
operator described how ‘people ring up to see if a particular walking track is open and if it is closed they don’t 
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come’ (TP1). This becomes a real issue when at the same time additional expenditure for repairs is needed. 
Usual peripheral but vital income from the catering department and gift shop was reduced at the wildlife 
sanctuary because ‘there were no tourists to buy food, drink or souvenirs’ (TP2). 

 

 

 

 

 

 

Figure 15: Emergency services tarpaulins still on a roof at the Currumbin Sanctuary eight months after 
the event 

Actions when dealing with an ENE  
In the experience of the interviewees, the response to ENEs had been shared between the tourism operator, the 
asset manager (if the operation is situated in or adjacent to a national park or public asset such as the beach), and 
emergency services. A tourism operation in times of emergency is dependent on, and to some extent in the 
control of, the emergency services (State Emergency Services (SES), fire brigade, police, ambulance). The 
operator’s response to an emergency is based on standard procedures: if an event involves an injured 
bushwalker, the first response is to the police. Simple rescue operations, such as retrieval of an injured 
individual, had been carried out by the staff of a tourism operation and the national park services without 
involving the emergency services (AM1 and TP1). In a simple case of storm damage, the following activities 
were described: 
• protecting, securing, and reassuring visitors; 
• retrieval of visitors or any mobile asset (e.g. wildlife, vehicles); 
• improvisation of emergency facilities; 
• assessment of damage to asset;  
• stocktaking of asset and recording of asset loss; 
• cleaning up operations; and 
• repairing damage to infrastructure. 

Specific activities in the wildlife park after the hailstorm included retrieval of injured and dead animals, 
checking dead animals against microchip records, assessment and care of injured animals including the 
establishment of a hospital, disposal of dead animals, and repair of animal enclosures. 

Along the coast there is a network of marine agencies specific to the emergency response, which include 
lifeguards, water police, volunteer marine rescue, and the Department of Transport. At times of crisis, equipment 
is pooled, and in this way jet skis, helicopters and a full range of equipment including defibrillators is generally 
available. The police are known as the ‘tasker’. The lifeguards are an integral part of the response team, 
assessing surf conditions, and may be ‘tasked’ during an ENE. Similar to the experience in the bush, lifeguards 
can be asked to respond to single episodes, e.g. call-outs at night to rescue boats caught on the bar due to a rising 
swell, without involving other emergency personnel. These partnerships benefit from local knowledge and can 
be tailored to the event and are usually extremely successful. They depend, however, on a high level of trust 
between the parties, and a successful operational history. 

Problems with response and recovery 
Problems experienced in responding to an ENE resulted from a lack of warnings, human factors, difficulties of 
location and access, communication, and competing demands. In the experience of the interviewees there was 
often no warning of an impending ENE, preventing any preparation. One tourist provider describing the lead up 
to a hailstorm explained: ‘There were no warnings and we normally watch the weather forecasts in order to 
decide if shows can be inside or outside. We rely on the weather guides. Nobody picked up that it would be so 
heavy and no one saw the green [in the clouds]’ (TP2). Warnings can be misleading and not precise enough. 
This has a big effect on tourism. A tourism operator described how: ‘You can have a cyclone 200km north 
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which is nothing to do with us but this will hit us [economically]. The media can have a bad effect with the lead 
up to a cyclone of nine to 10 days and then the cyclone doesn’t hit. It is worse up north and people from down 
south cancel flights’ (TP1). Within national parks storm warnings have also proven to be inaccurate (AM1). 

All interviewees noted issues related to human behaviour and management systems. These can make or break 
a response to an emergency. An appropriate response depends on good judgement, e.g. decisions to ‘scale up’ or 
‘scale down’ the response. The working relationship between the agencies responding to the event (police, 
ambulance, emergency services) was vital, as poor communication within and between agencies, and inter-
agency rivalry, were impediments to an effective and timely response. Several instances were cited of people 
over-reacting to an event, with emergency personnel called out to false alarms, wasting time and resources: in 
rough seas people often see fishnets which they mistake for people (AM3). 

A tourism operation in a relatively inaccessible area has particular problems. Rescue in mountainous, 
forested areas presents specific problems: ‘choppers can’t land in trees’, and the down-draught created by the 
helicopter blades can increase the risk of injury to those on the ground. The hierarchy of emergency response 
delegation can be cumbersome and overelaborate, and inflexible planning (a rigid ‘standard response’) can result 
in an inappropriate response. An example was given of a rescue within a national park where thirty State 
Emergency Service volunteers arrived too late to rescue a person who had already been rescued (and would have 
died if they had been left so long). In this, and other cases, incorrect information and directions were relayed. At 
the time of interview, much of the emergency response in Australia was coordinated through a single, central, 
location in a southern state without sufficient local knowledge or referencing. The information available at this 
national centre was confined to published street directories, and not sufficient for remote destinations where 
local knowledge is critical. In a case of lightning strike, rescue operations were directed to the wrong part of a 
national park, many hours away from where the event actually occurred. 

Bad weather (storms, cyclones, floods and so on) is often the cause of the emergency, and bad weather can 
hamper rescue operations in wilderness areas, such as national parks, particularly in mountainous locations with 
few points of access. If bad weather is a cause of the emergency, communication is commonly a problem. Phone 
lines are often out of action, and in many areas there is no alternative. In the case of thunderstorms (often with 
hail) use of phone lines is a risk in itself. If access is possible, a charged mobile phone is invaluable. In one event 
described, the one mobile phone ‘had a $600 bill which management paid’ (TP1). In remote, wilderness areas, 
‘black spots’ in mobile phone communication are common, and two-way radio and other communication 
systems are vital, with, again, good linkages to the tourism ‘base camp’ and also to the asset manager. In this 
way, emergencies resulting from injury (e.g. heart attack, broken limbs) or localised events, such as rock fall, 
landslip, or fire, had been contained by swift action before external services needed to be called. 

In the experience of the interviewees, several issues had arisen as a result of competing demands. Some of 
these resulted from the tension between the objectives of the asset manager (e.g. the national parks service) and 
the tourism provider. For asset managers of national parks, priorities include ‘preserving nature and the 
environment’ and the ‘safety of visitors’ (AM1). The perception is that national parks can ‘survive without 
tourism’ and public access to national parks is considered secondary to their principal role, which is 
‘maintenance of the natural condition’. National parks management has to ensure that the safety of visitors is not 
compromised unreasonably, as not to do so can result in litigation. Private operators are motivated to make a 
profit and are responsible for the quality of the promised experience of their guests, which may involve a higher 
degree of risk than the asset manager may approve. For example, pressure is often applied by tourism operators 
for the national parks service not to close walking tracks. The instance of track closure due to fire risk rather than 
actual fire is a case in point. Popular tracks can be closed at the discretion of the national parks service, when the 
potential difficulty of recovery and risk of harm to walkers in the event of fire is deemed sufficient. This can 
greatly reduce the experience of guests of the tourism operation, many tourists choosing to stay away and thus 
threatening livelihood. This has prompted some tourism operators (particularly those that are non-resident and 
hence harder to track down) to disregard such directives, to the considerable concern of national parks’ staff. 

Competing demands by other members in a community for attention from emergency services during, and 
for tradesmen after, an ENE were raised in several cases. The range of trained staff in place at a large tourism 
operation allows an in-house response to an emergency, taking the weight off the emergency services. 
Sometimes this leads to the tourism operation being put at the bottom of the list for assistance. For example, in 
the hailstorm in October 2003 at Currumbin, the State Emergency Service (SES) placed residential areas higher 
on their list than the wildlife sanctuary. It was reported that ‘the SES came in after the event to cover buildings 
(after a couple of weeks). This wasn’t a big priority [for them] as the SES were busy looking after little old 
ladies who had houses without a roof in the…area’ (TP2). This places a drain on staff, who themselves may have 
homes affected by the ENE. After the event, government assistance generally goes to private homes rather than a 
commercial operation, and there are often delays in payment by insurance companies. Tradesmen are usually at a 
premium after an ENE, so repairs can take a very long time (Figure 15). This can affect the ability of an 
operation to continue trading. 

Costs involved in mitigation can be prohibitive. In commercial operations these costs need to be weighed 
against other priorities. For example, ‘lightning conductors for trees cost $50,000. Putting this into the context of 
running a business, this money could be spent on basic maintenance’. The cost of insurance is very high 
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($160,000 per annum was quoted in one instance), and reflects the risks of an ENE when a tourist asset (for 
example a tourism lodge) is ‘perched’ on a mountain and surrounded by big trees (TP1). 

Finally, delays in recovery were common, due to (i) the cost of replacement of structures and purchase of 
new animals; (ii) reliance on outside funding to cover both private and public assets and delays in arrival of that 
funding; (iii) the time-consuming aspect of re-establishing ‘features’—nature takes time to repair itself; (iv) 
shortages of tradesmen; and (v) misunderstandings about what is insured and what is not. 

Towards better ENE management 
Maintenance of an asset was identified as the most important component of preparedness for an ENE. The safety 
of visitors at the time of an ENE would be greatly enhanced by track classification (e.g. level of difficulty, 
duration of walk), and keeping them clear. The use of high quality materials within an asset and ongoing 
maintenance reduces risk of failure and prevents injury; keeping enclosures intact protects assets; serviceable 
fences prevent accident and loss; and ensuring safe beach structure through fencing of access routes reduces risk 
of misadventure and injury. Adequate funding for emergency equipment was highlighted as a basic need. 

Tourism operators and asset managers felt they could be better prepared for an ENE if there was an accurate, 
precise, and timely warning system. Aspects of good preparation noted were having a standard procedure to 
follow, on a small or large scale, having equipment in readiness (radios ready, call signs known, oxy-vivas, 
defibrillators, water, first aid kit, blankets and beacon), and having appropriately trained staff suited to the job. 
Lifeguards need to be fit and ‘highly trained’ in rescue and resuscitation, keeping up to date with occupational 
health and safety regulations. Having existing partnerships with, and good relationships between, tourism 
operators and asset managers, such as national parks officers and lifeguards, were considered very important, 
particularly in remote areas where access may be limited. 

To be as little hindrance and as much help as possible, tourists need accurate information and to be 
adequately prepared for the conditions, which includes even simple things such as wearing appropriate footwear 
within national parks. Such information is at present difficult to provide in many national park areas, as free 
access to parks means advice can only be given opportunistically and voluntarily (AM3). Posting up-to-date 
weather forecasts and storm warnings at resorts or information centres to inform tourists of changing weather 
conditions would assist. It was felt that keeping visitors well informed by providing advice and information is a 
great way to prepare them. 

Quality staff were identified by several interviewees as a major factor in the success of response to and 
recovery from the various ENEs that each of them had suffered. Staff in the industry need to be hard working 
and suited to the position. The following additional staff characteristics were listed as critical to the good 
operation of an enterprise, be it government or private sector: 
• versatile, multi-skilled and multi-tasked;  
• dedicated and reliable; 
• able to work in teams; and  
• have good leadership qualities. 

Staff employed within a tourist operation or asset need to be close-knit, be able to talk, share with, and 
support each other (including debriefing each other after an emergency), and to bond well. The development of a 
sense of esprit de corps within an organisation was considered vital to effective disaster response. The different 
attributes of each staff member need to be recognised and respected by their fellow staff for them to be used to 
maximum effect in a crisis where there is little time for debate. A sense of trust between staff enables efficient 
sharing of tasks. In the case of lifeguards, they need to be observant, alert, possess sound knowledge and good 
judgement, be responsible, highly trained, and minimise risks to self; ‘an injured lifeguard can’t help many 
people’. Above all, management needs to be supportive of staff. In a crisis, staff need to feel that they can make 
decisions without incurring the wrath of management, as hesitation may make the difference between life and 
death. 

These recipients of emergency relief had several observations about possible improvements in the response 
procedures of emergency services. They highlighted that to be effective, emergency services needed to ensure 
that resource use is coordinated, to recognise and use appropriate skills within the various responding agencies, 
and to ensure that agencies know and adhere to their ‘core business’. They suggested that a more flexible 
response from emergency services, more specific and ‘tailored’ to the task at hand and making use of local 
knowledge would be beneficial. Good communication between emergency services and the public and within the 
agencies involved was considered a vital attribute. 

Conclusion 
Elements of susceptibility and resilience to the effect of hazards were evident in the findings. The industry is 
responsible for humans out of their normal milieu, risks litigation in the case of injury or misadventure, and has 
to wear the economic consequences of damage and loss to their business.  
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A selection of key factors characteristic of susceptibility or resilience to ENEs is summarised in Figure 16. 
These start with the ENE itself. A lack of knowledge and appreciation of the likely ENEs in which the tourist 
activity occurs removes any possibility of preparedness for such events and increases vulnerability to damaging 
consequences from it. Resilience to an ENE will be greatly improved by a good knowledge of the likely events 
in the area of interest, their frequency, their effect, the direction they usually come from, and their predicted 
alteration in the light of climate change. With such knowledge, the tourism operation can reduce their exposure 
to common ENEs: build adequate drains for the summer rains and flooding events, ensure debris does not build 
up close to buildings in fire-prone areas, build appropriately in an earthquake-susceptible region, and so on. 

Even with such knowledge, the unpredictable, complex, and multi-dimensional nature of ENEs remains to be 
contended with. Vulnerability can be reduced by a good warning system, containing information on the nature of 
the imminent ENE: where it is, how fast it is travelling, and so on. This is exemplified in the warning systems 
developed for the cyclone-prone north of Australia. As experience of past ENEs throughout the world shows, 
such warnings, if they exist, however, have to be heard, understood and attended to. The tourism operator needs 
to be well connected, and the receipt of warnings needs to be a core part of day-to-day operations, not something 
tacked on as an afterthought. This is particularly important for all operators in the case of rapid-onset ENEs such 
as the storm cells discussed in this report, and mandatory for operators in isolated and remote locations, and for 
those conducting activities particularly vulnerable to ENEs. The effective communication of warnings is as 
much government responsibility as that of the tourist organisation: it is a collaborative exercise. 

There are indications of resilience within the industry, however, that arise from maintaining a high level of 
best practice and preparedness. ‘Best practice’ includes ensuring a good staff morale and skill-base, good 
maintenance of assets, and good levels of general preparedness. Good liaison with fellow operators and various 
agencies is a vital component of preparedness; tourism operations need to be supportive of each other and be 
recognised parts of the wider community. Such relationships and networks take time to develop, and continually 
changing staff (the norm in many tourism operations) is not conducive to an effective emergency response. Inter-
organisational links are often personal, dependent on trust developed between operatives. Calling Fred or Mary 
is usually better than calling an anonymous number. In addition, longer-term staff have a good knowledge of 
local geography, which is especially important when the tourist knows nothing (and maybe the emergency 
service operator even less). By ensuring these matters are in place, tourism operators and asset managers will 
retain their capability and functionality during and after an ENE. 

Resilience is enhanced by a flexible organisational approach. The uncertain and urgent nature of an ENE 
makes rigid protocols difficult to apply—core people may be injured, important facilities damaged, normal 
routes blocked—and improvisation is therefore required. Emergent behaviour of both staff and tourists can be 
very valuable to survival through an ENE and the latter recovery period, and tapping into latent skills requires a 
flexible and adaptive response. Ensuring staff have a good general knowledge of the tasks within an organisation 
is an insurance policy, and of course having a mitigation strategy is extremely valuable. These can be quite 
general, as basic matters such as first aid kits, where the electricity generator is, key contact numbers and so on 
are generic to most crises, and follow through to steps that can assist recovery (Schneider et al. 1999) 

The role of the media arose several times in the interviews and also in the literature. The effect of the media 
is all-pervasive and can be a help and a hindrance to the tourist operation. It is the media that is often the first to 
carry the news of the ENE, which, if accurate, can be of great assistance to the immediate pre-ENE preparations. 
The media can provide the vehicle for tracking the progress of the ENE, as it does in the case of long-term 
events, such as floods and cyclones (e.g. the numerous repeat-date reports in Appendix A). It can provide a 
valuable vehicle for marketing in the post-ENE phase, assisting in recovery of the operation. On the other hand, 
several operators were frustrated by inaccurate media reports, which sensationalised the event and were 
geographically vague, driving away tourists and delaying the recovery phase. Recovery is a vital part of the 
response to an ENE if the operation is to remain viable. There will often be damage and loss of assets, and the 
position of the tourism operator is often low down on the scale of priorities of emergency services. As the 
tourism operator often provides the jobs for the community (along with other businesses) this is a difficult 
situation, and the greater control the operator and industry can have over its recovery the better. 

As mentioned in the literature, time always needs to be put aside for analysis of the disaster cycle: 
improvements can be made and lessons learnt. The matters raised by the interviewees are clearly not isolated to 
tourism enterprises. One of the highlights of the interviews was the importance placed on good relationships and 
networks both within and between organisations. To do this requires a relatively stable industry involved in its 
local area, and recognised as a valuable component of it, deserving attention and support. 
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Figure 16: Attributes characteristic of susceptibility or resilience of a tourism organisation to the effects of 
extreme natural events 
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Chapter 5 

OVERVIEW 

The three components of this project have highlighted the major and continuing role of ENEs. Firstly, a review 
of the ENEs that have occurred in the central east coast region of Australia in the last 100 or so years, 
documenting their nature. Secondly, a presentation of the dynamics of a recent ENE and its effects. Thirdly, the 
perceptions of various sectors of the tourism industry on the effect of ENEs on their activities, the level of 
support they expect from outside and within the industry, and their own preparedness for such events. 

The main categories of weather events within the ENEs in the study area are floods, cyclones and storms, 
with associated storm surges and beach erosion. They are unpredictable in their occurrence, intensity, and extent. 
No one type of event appears to have changed markedly in frequency or intensity since records started, with the 
exception of cyclones, absent from the study area since cyclone “Yali” in 1998 until the last date covered for this 
report, June 2006. A similar gap was apparent at the turn of the 19th and 20th centuries. The short duration of 
records in Australia is an impediment to demonstrating any trends in weather patterns. The east coast appears to 
be an area of high incidence of extreme-weather related ENEs. Granger and Hayne (2000) concluded that the 
immediate environs of Brisbane, and hence presumably the wider study area considered in this report, were in 
several ways inherently risky. 

One of the actions that would enhance resilience of a tourism enterprise is to ‘know your hazard’ (Figure 16), 
and some generalisations can be made of the three main types of ENEs in the region. Cyclones and floods are the 
most well-documented (and hence well-understood) of the ENEs, largely because of their spectacular and wide-
ranging nature. Their progress is often relatively slow-moving, with a build-up that can be monitored and 
plotted. This provides time and information for preparation and avoidance. Cyclones affecting this coast 
originate in the Pacific Ocean, although the direction in which they cross the coast can vary as they move. 
Immediate coastal areas bear their brunt, usually diminishing in power as they make landfall. There was no real 
spatial variation in cyclone susceptibility within the region, beyond the rapid dissipation inland. So far, the 
deaths and damage relating to cyclones has not been as severe or widespread as in more northerly parts of 
Australia.  

Topographically this is one of the most diverse areas in Australia, and the high and extensive Border Ranges, 
and the ranges to the north and south of it provide the opportunity for clouds to break and for rivers to flow to 
the sea. Speed of flow and impeded drainage are often the major causes of damage resulting from these events, 
exacerbated by high tides and storm surges. Even today, with our good warning systems, people drown. The 
anoxic conditions produced in the rivers by the large amounts of freshwater and debris and flushing of acid 
sulphate soils can kill large numbers of fish, damaging the recreational fishing industry. Flooding varies spatially 
within the region, with the northern rivers of New South Wales recording many more floods than in south-east 
Queensland. The short and steep catchments of the hinterland of the Gold Coast and Coffs Harbour, combined 
with their narrow floodplain, creates the situation for very rapid and severe flooding events. The Sunshine Coast, 
particularly Gympie, also experiences frequent floods. Some of the most famous floods have been in Brisbane 
and the Brisbane valley, in part due to its relatively long settlement history resulting in the earliest reporting of 
such events. 

Electrical and wind storms are prominent in the region, and in certain seasons quite common. They are much 
more localised than either floods or cyclones, and hence not as systematically reported, although they have been 
very damaging. These storms, often including hail, frequently originate on the inland plains as the temperature 
rises in spring, sweeping in narrow paths towards the coast like mini-tornados. Their development and speed is 
rapid, with little specific warning. The advent of live tracking of these storms on the internet using radar images 
has provided much greater opportunity for avoidance than in the past. Despite this, property damage still results, 
sometimes death. Brisbane has been particularly susceptible, its large geographic area providing many 
opportunities for such storms to damage property. These storms can be funnelled by topographic features, and in 
the case study given in this report, several such cells joined at the base of the Currumbin Valley at the southern 
end of the Gold Coast, causing much damage. They were relatively mild by themselves, but together were so 
powerful a jet airliner had to be written off by insurers it was so badly damaged. There was very little warning of 
that storm, even if watching the radar, although in retrospect the instability of the atmosphere was clearly 
exceptionally high (the high wind at Gatton the day before). Close attention to such storm behaviour might 
provide such clues. 

Beach erosion is a consequence of a combination of high rainfall and winds, and a major hazard. Some quite 
spectacular cases of beach erosion have occurred over the years, particularly along the Gold Coast, and to a 
lesser extent at Byron Bay, Brunswick Heads and the Sunshine Coast (e.g. Noosa). Dune erosion was poorly 
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reported prior to the 1950s, partly because houses were not built until then on the foredunes, or if they were, they 
were few in number and scattered, not meriting much comment when lost. By the late 1960s, however, beach 
erosion had become a major issue with a series of major storms eroding the Gold Coast beaches and threatening 
a lot of valuable property. This has not stopped or greatly modified immediate coastal development, and 
engineering solutions continue to be sought. 

Although the incidence and nature of these ENEs may not have changed markedly since their recording 
started, their effects have. This is illustrated in the study area, with the increased reporting of severe storms since 
the 1950s (Figure 2c) partly the result of increasing perceived risk from and actual damage by storms. This 
perception of increased risk is largely the result of the ever-increasing population in the area. The potential effect 
of floods of the intensity and extent of those in 1863, 1893 and 1974 would be much greater now due to the 
increase in settlement in flood-prone areas. Of course, exposure to such floods has been reduced by the 
establishment of flood mitigation measures such as dams, levies and improvements in planning laws, but in 
many cases it remains to be seen how effective these measures are. Hurricane Katrina in the New Orleans area of 
the United States of America vividly illustrated the penalty of over-reliance on such protection in 2005. 

The case study of a relatively minor event, the hailstorm of October 2003, highlights the unexpected, sudden, 
and patchy nature of many events and the serious effect even mild events can have. The tourism enterprise 
affected by that storm was well-resourced with well-maintained infrastructure, and had skilled and dedicated 
staff, but the damage was considerable, and in some cases, irreparable. Recovery to operational levels was 
remarkably swift, due to exceptional efforts by staff. Lessons for the future include improving communication 
with the outside world, before, during, and after the event, ensuring that staff maintain their high morale and 
skill-base, and a more sympathetic view of the operation by authorities in the recovery phase. 

Tourism is a special case in ENE preparedness, response and recovery. The transient nature of the clients, the 
responsibility of the enterprise for them, the isolated locations in which an activity often occurs, combined with 
often risky activities and locations, exposes the tourism provider. The interviews with various tourism providers 
and asset managers in the greater Gold Coast area highlighted the importance of communication: with each 
other, with the tourists, and with emergency services. Better communication, it was believed, can greatly 
increase the industry’s resilience to the effect of ENEs. The need for a more sensitive emergency response was 
identified, with greater liaison between the local operative and the various services sent to assist.  

Enterprises that rely upon the maintenance and good health of a natural asset, be it their own (e.g. wildlife) or 
one managed by someone else (e.g. a National Park), must be willing and able to protect that asset, but often 
their stake in the well-being of the asset is not well understood. As a consequence, the enterprise can be regarded 
as merely exploitative, or can itself be exploited. This can create tensions in the lines of communication. 

Tourism is a discretionary activity, and tourists can easily choose another location if there is a high level of 
perceived risk with major economic consequences (Lepp & Gibson 2003). The temptation to downplay or 
discount the risk attached to a destination is great (Faulkner 2001), and both tourists and tour operators were 
noted by the interviewees to have, at times, ignored warnings by park authorities. ‘Overprotection’ of an asset by 
asset managers was highlighted as a major problem which ignored the good professional conduct of an operator: 
both parties would suffer the liability payment for ignoring risk, so both would be risk-averse. The open access 
to many of our protected areas raises an issue for asset managers, as not all operators can be trusted equally, and 
it is difficult to apply certain standards for some, but not for others. This deserves some attention. 

The relationship of operators with the mass media was a vexed question. The media is obviously a medium 
for advertising positives about the destination and enterprise, but sensationalism and broad generalisations can 
result in tourists cancelling visits unnecessarily. Inaccuracies in reporting have hurt enterprises financially, and 
in an ENE there is little time to ensure the accuracy of reports. A coordinated approach to the media about ENEs 
would greatly assist the enterprises. 

If ENEs occur too frequently, the resilience of tourism enterprises and asset managers would decline, as the 
extra work involved in dealing with an ENE puts a considerable toll on staff, often while their personal assets are 
being destroyed. Support from other parts of the industry could alleviate the cost to individual enterprises. 
Recovery from an ENE is particularly important to a tourism enterprise, as only with recovery can income flow 
again. The more rapid and complete that recovery is, the more likely it is that the enterprise will remain viable. 
The tourism industry as a whole is known to be resilient, but at an enterprise level it is very vulnerable. 

In the event of continuing global climate change, the frequency and intensity of ENEs is predicted to 
increase. In addition, the drought/wetting cycle will be more extreme and longer and the intensity of floods and 
droughts is expected to increase. Increased sea levels will increase the effect of storm surges. The tourism 
industry, as with many other sectors of society in the region, will need to engage in best practice to minimise 
vulnerability and exposure. Attention to these matters will be an excellent insurance policy for the future: a well-
prepared enterprise is a resilient one. 
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APPENDIX A: A COMPILATION OF EXTREME WEATHER 
EVENTS IN THE EAST COAST REGION OF AUSTRALIA FROM 
COFFS HARBOUR TO FRASER ISLAND 1863-2004 

Sources marked with an asterisk are cited in Chapman, Geary, Roy, & Thom (1982). Those with the acronym 
MBE refer to the Macquarie Book of Events (Fraser 1983). 
 
Note: This event list supplements the list provided in Granger and Hayne (2000); the combination of the two 
approaching a complete list of extreme events to 2004. Neither are, as yet, exhaustive. 

  

DATE 

LOCATION OF 
MAIN 

RECORDED 
EFFECTS 

NOTES SOURCE 

14 January 
1841 

Brisbane Highest flood in Brisbane’s recorded history (to 2006), 
exceeding the 1893 flood by 3in. 

Jones (1935); Granger & 
Hayne (2000) A.51. 

19 
 May 1857 

Brisbane River The river rose 45ft at Ipswich. In Brisbane the height was 
recorded as 13ft 8in. The whole of the low-lying area 
between Elizabeth St to the river was a muddy lake. 
Submersion of Stanley St, Montague Rd and Hill End 
across to the land that is now known as St Lucia (dense 
vine scrub) was submerged. Wivenhoe was inundated, 
people took refuge in tents.  

Jones (1935); Granger & 
Hayne (2000) A.51-2. 

14-16 
February 

1863  

North-East New 
South Wales, 
Brisbane River 

Rapidly rising waters in the Clarence as a result of heavy 
rainfall resulted in major property and livestock loss and 9 
deaths. Peak height was estimated at 24ft above high water 
mark (2ft higher than high water in 1857). It has been said 
that at Lismore, the river height in this flood was 45ft 
above ordinary river level, making it the highest recorded 
in the Richmond. 
At Casino, floodwaters rose 45ft above normal height, just 
five below the banks. In the last 12 hrs before the waters 
peaked the water rose at a rate of 2 ft/hr. At Kyogle, 
upstream of Casino, the waters overflowed the banks and 
spread widely. 
Floods throughout the lower Brisbane valley from Ipswich 
to the mouth, said to be higher than the 1857 flood by 3ft. 
All wharves under water. Communication between 
Ipswich and Brisbane broken. Some of the highest water 
occurred at Breakfast Creek with a lot of land, some of it 
cultivated, submerged. Access to Bowen Bridge was cut, 
with many stock lost and houses under water. 

Clarence and Richmond 
Examiner, 3 March 
1863, p.2; Clarence and 
Richmond Examiner, 3 
March 1863, p.2-3; 
Clarence and Richmond 
Examiner, 25 July 1876, 
p.2 (retrospective 
article); Northern Star 
10 November 1917, p.4 
(retrospective); Jones 
(1935); MBE (1983) p. 
58; Granger & Hayne 
(2000) A.52; Granger & 
Hayne (2000) A.55;  

20 March 
1864 

Brisbane and 
valley 

Flooding reported from Ipswich downstream to Milton and 
the city of Brisbane. 

Jones (1935); Granger & 
Hayne (2000) A.53. 

March 
1870 

Richmond River, 
Brisbane 

Floods in the Richmond River; one life lost, perhaps four. 
10 March in Brisbane, the river reached a height of 12ft 
5in, and all the lower wharves were flooded. 

Clarence and Richmond 
Examiner, 15 March 
1870, p.3; Jones (1935). 

24 June 
1873 

Brisbane Water rose to a height of 11ft 9in in Brisbane. 5ft lower 
than the flood in 1864. 

Jones (1935); Granger & 
Hayne (2000) A.56. 
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16 July 
1876 

Grafton A severe flood reaching a height of 23ft 8in in the 
Clarence at Grafton, 1ft 9in higher than in the 1863 flood, 
and 2ft higher in the town itself (a height of 7ft was 
recorded there). The flood appears to have resulted from 
storms over several days bringing heavy rain and 
hurricane-strength winds and also snow on the New 
England Tableland at the headwaters of the catchment. 7 
lives were lost. Most businesses in Grafton lost all their 
stock and equipment, the total loss to businesses in that 
town alone estimated at the time as between £25,000 and 
£30,000. Much of the stock floated down the river and was 
subsequently washed up on the beaches. All homes in 
Grafton had to be abandoned during the flood and in many 
other parts of the catchment. Widespread loss of livestock 
and feed. It took about one week for the waters to recede. 

Clarence and Richmond 
Examiner, 25 July 1876, 
p.2. Northern Star, 22 
July 1876, p.2; Daily 
Examiner, 16 February 
1928, p.5 
(retrospective); Granger 
& Hayne (2000) A.29. 

1880 Lismore, Casino 
and Grafton 

Floodwaters rose in the Richmond and Clarence Rivers 
after a wet period, with winds from the south-east, to 40- 
50ft over usual river water levels in Lismore, and around 
30ft in Casino. Bishop Doyle retrospectively assessed 33ft 
11in as the height in Lismore. Considerable losses from 
timber mills and crops (£1,000 noted). The Commercial 
School was 11ft under water for two days, resulting in 
£100 in lost items, including books, the natural history 
collection, testimonials, and a pianoforte. 

Northern Star, 28 
February 1880, p.2; 
Northern Star 10 
November 1927, p.4 
(retrospective). 

19 - 25 
January 

1887 

Grafton; Brisbane 
River catchment 

The Clarence River flooded Grafton about 8pm on the 
night of 22 January and waters rose rapidly until 4:30am 
when they peaked at 24ft 10in above high water mark, 2ft 
higher than in 1876. The water stayed at this peak for at 
least 12 hrs. South Grafton and Ulmarra also under water. 
A number of unconfirmed reports of drowning. 
Very heavy rain was recorded over the Moreton and East 
Darling Downs. Low-lying ground submerged in the upper 
reaches of the Brisbane River. The water rose to a height 
of 15ft 4in, equal to 1864. On 22 January the Bowen 
Bridge was 5ft under water at 5pm and washed away by 
6:30pm. The heaviest rainfall ever recorded in one day, 
being 18.31in, occurred on 21 January. Several lives were 
lost by drowning and on 25 January the steamer Barrabool 
ran aground in the Brisbane River and two sailors 
drowned. 

Northern Star, 26 
January 1887, p.2; Jones 
(1935); Daily Examiner, 
16 February 1928, p.5 
(retrospective); Granger 
& Hayne (2000) A.56. 

28 
November 

1888 

Lismore A severe and frightening storm—erroneously called a 
cyclone—lasting 30 min, hit the town of Lismore and 
environs. This appears to have been a number of storm 
cells which swung both from the south-east and south-
west, meeting and spreading again in three strands, one to 
the west and two to the east, until petering out. Damage 
was confined to property and many fallen trees. 

Northern Star, 1 
December 1888 
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17-18 July 
1889 

North-East New 
South Wales, 
South-East 
Queensland 

Moderate flood in Lismore, not up to 1880 level, but due 
to floodwaters and associated winds, property damage was 
considerable. Many properties, including the school, were 
completely submerged, over 70 people having to evacuate 
low-lying areas. The wind built up prior to the flood, 
working around to the east, several boats were wrecked at 
Byron Bay, and buildings and wharves damaged 
throughout the region. No loss of life reported. The 
Clarence River was reported to reach 19ft 1in at Grafton. 
Height of the flood was given as 15ft and 3in, which, in 
the personal experience of Jones (1935), appeared higher 
than it actually was. Several boats were swept from their 
moorings in the Town Reach. 

Northern Star, 20 July 
1889 p2; Northern Star, 
24 July 1889; Daily 
Examiner, 16 February 
1928, p.5 
(retrospective); Jones 
(1935); Granger & 
Hayne (2000) A.56 
(Brisbane effects). 

8-10 
March 
1890 

Richmond, North-
East New South 
Wales, South-East 
Queensland. 

“It is very evident that the town of Lismore, in its present 
state, will be often flooded—too often for the well-being 
of its inhabitants. It is no new experience; but as the place 
becomes more densely populated these visitations will be 
more severely felt. The same experience attaches to all the 
principal towns to the north of Sydney…All located on 
streams flowing through alluvial valleys, the heavy rainfall 
of the coast makes them each liable to heavy 
inundations…” 
Heavy rainfall followed by flooding to a height in Lismore 
of 26in below the flood of 1880 and 16in above the one of 
July 1889. In Coraki, downstream of Lismore, the 
floodwaters were the highest known. In Casino, the water 
rose 29ft, and at Irvington, 50ft. The Tabulam hotelier was 
drowned. Nearly 14in of rain fell during 4 days. In Ballina, 
the water was not as high as in the 1889 flood. Many 
drowned stock. 
The Clarence River at Grafton reached 25ft, 2in higher 
than the great flood of 1887. At Lawrence, the river was 
3ft above the 1887 flood, and at Maclean, 18in. The Orara 
River was 6ft higher than ever known, and Bawden Bridge 
was covered. 1,000 persons had to seek refuge, one 
drowned and one committed suicide. The water at 
Copmanhurst (above Grafton) reached 72ft. The telegraph 
lines were interrupted. 
In the Tweed, the rainfall was ‘phenomenal’, with January 
and February giving a total of 43.63in, and in the first 10 
days of March an additional 20.07in. The water level in 
Murwillumbah was within 8in of the highest known flood. 
In the Main Arm of the Tweed the level was 2ft lower than 
in the 1887 flood. Floods were also reported in the 
Brisbane River, reaching a height of 20ft 5in. 

Northern Star, 12 March 
1890, p.2; Northern 
Star, 15 March 1890 p.2, 
3; Northern Star, 19 
March 1890, p.2; Daily 
Examiner, 16 February 
1928, p.5 
(retrospective); Jones 
(1935); MBE (1983) p. 
573; Granger & Hayne 
(2000) A.56. 

1-4 April 
1892 

New South Wales, 
South-East 
Queensland. 

Heavy rain followed by hurricane-force wind gusts from 
the east followed by a flood within an inch of the highest 
record to date, some say 34ft 9in. 14in of rain fell 
throughout the three days of the main episode. 
Floodwaters, however, took a week to subside. One man 
was drowned. The wind was particularly destructive, 
blowing down trees in the rainforest, killing many cattle 
sheltering there. 
In Brisbane, a destructive gale and a moderate rise in the 
river was reported. On 2 April, the belfry of St Mary’s 
Kangaroo Point was destroyed, with the river highest on 4 
April. 

Northern Star, 6 April, 
1892, p. 2; Northern 
Star, 9 April, 1892, p. 2; 
Northern Star, 10 
November 1917, p. 4 
(retrospective); Jones 
(1935). 
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1 February 
1893 

South-East 
Queensland 

The ‘Mooloolah rainfall event’, the highest recorded 
(extreme rainfall—1715mm in 72 hrs and at 
Crohamhurst—907mm in 24 hrs), which all began from 30 
January when the rain effects of three tropical cyclones 
(one named Bundinyong) affected south-east Queensland 
and northern New South Wales in quick succession, which 
resulted in a great downpour (77in in four days; 35.714in 
in one). This caused heavy flooding and extensive 
damage—two major bridges collapsed in Brisbane—the 
Victoria and the Indooroopilly Railway Bridge. Over 600 
houses were destroyed (150 washed away, many out to 
sea). Thousands more were damaged and most buildings 
in the CBD were flooded and seriously damaged. 
Approximately 52,000ha were flooded as the Brisbane 
River rose 3m or more above normal level in some places. 
The floods destroyed the suburb of Indooroopilly (Ipswich 
was also severely flooded). Three ships moored near the 
Brisbane Botanic Gardens were stranded. Several of the 
approximate 35 deaths occurred as houses were swept 
away and others as people tried to use boats in the torrent. 
Seven miners drowned when the Eclipse Colliery near 
Ipswich was flooded. At Maryborough, the Mary River 
Bridge was washed away with 130 houses (and many 
others inundated) on 5 February and numerous others 
suffered the same fate at Gympie adding further to the 
homeless.  

Courier Mail, 3, 4, 6 & 
7 February 1893; 
Emergency Management 
Australia (2004); 
OurIndooroopilly.com 
(2002); Jones (1935); 
MBE (1983) p. 573; 
Granger & Hayne 
(2000) A.57. 

18 
February 

1893 

Richmond, 
Clarence, and 
Brisbane Rivers 

Flood in the lower Richmond and Clarence Rivers. 
Considerable business and crop loss, partly due to the 
repeated floods since 1887. Flood levels were the same at 
South Grafton as in 1876 and only 18in less than 1890. 
The government granted £500 for the repair of streets in 
Grafton. Many landslips. In the Richmond heavy rain for 
several days (27.65in for February), was followed by 
widespread flooding. In Lismore the floodwaters were 6-
7in lower than those in 1892 (i.e. 34ft 3in above normal 
river level), and at Coraki, 6in above. At Tuckarimba, the 
flood reached 6in higher than any previous flood in that 
part of the district, the previous high being only 10 months 
before. 
This was the occasion of the second serious inundation of 
the suite of floods (a minor flood occurring on 13 
February) to occur in Brisbane in February, with large 
portions of Brisbane and suburbs submerged, and all the 
labour in the preceding week renovating property lost. 
Water reached the second storeys of many buildings. 
South Brisbane was the worst struck with many additional 
houses swept away. Luckily, a lot of goods had not yet 
been returned since the 13 February floods. The three 
ships moored near the Brisbane Botanic Gardens were 
refloated, although some reports suggest they were ‘swept 
away’. This second inundation resulted from 16in rainfall 
in the Stanley River north of Woodford, which arrived in 
Brisbane the next day. 

Courier Mail, 27 
February 1893; Northern 
Star, 22 February 1893, 
p. 2, 3 & 4; Northern 
Star, 25 February 1893, 
p.4; Jones (1935); MBE 
(1983) p. 573, Granger 
& Hayne (2000) A.57. 

13 
February 

1896 

Brisbane In a Brisbane flood, which reached only a minor height of 
9ft 6in, the ferryboat Pearl, which had replaced the flood-
damaged Victoria Bridge, smashed into the bow of an 
anchored ship. It sank, drowning 28, the floodwaters 
making the rescue much harder. 

Ross (2000) p. 454; 
Jones (1935), MBE 
(1983) p. 573. 
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13 January 
1898 

Brisbane Cyclones concentrating on the Stanley River resulted in a 
major flood (19ft 5in) followed by a less major one of 13ft 
8in in the Brisbane area. 

Jones (1935). 

20 
February 

1898 

Lismore Another disastrous flood to the district caused by heavy 
rainfall in the catchment. Although falling short of the 
record flood (1893) by 6ft, losses were heavy. Severe crop 
losses. A man died at Gundurimba where he was trying to 
cross floodwaters to get to work. 

Northern Star 23 
February 1898, p. 2. 

15 March 
1908 

Brisbane Brisbane River rose to 14ft 8in. Serious flood at 
Rosewood. This followed record rainfall of 11.18in in the 
Stanley catchment. 

Jones (1935); Granger & 
Hayne (2000) A. 57. 

May 1913 Central and South 
Coast, New South 
Wales 

A tropical depression over south Queensland moved south 
and developed into a cyclone; very rough on coast with 
south east gales; damage to Bondi seawall and Manly 
beach facilities. 

Sydney Morning Herald, 
17 May 1913, p. 5. 

10 
February 

1915 

Brisbane Cyclone bore down the Queensland coast from Cairns, 
arriving in Brisbane on 10 February, bringing torrential 
rain and heavy southerly gales. It moved out to sea as it 
crossed the border to New South Wales. 

Northern Star, 10 
February 1915, p.4; 
Coleman (1972), Fig. 3. 

8 
November 

1917 

Lismore Heavy rainfall in the Richmond catchment over a period of 
days (9.25in for the week, 6in on the night of the flood 
itself) resulted in a sudden, severe, flood. A 24-year-old 
man drowned. Previous floods in the area were listed as 
being in 1840, 1841, 1848, 1857, two in 1861 (in May 40ft 
above ordinary water level), 1862 (34ft 9in), 1863 (45ft), 
1864 (42ft), 1880 (33ft 11in), 1890, 1892 (34ft 9in) and 
1893 (34ft 3in). Accuracy increases closer to 1917. 

Northern Star, 10 
November 1917, p. 4. 

23rd July 
1921 

North-East New 
South Wales 

Heavy rain in the north-east of New South Wales resulted 
in widespread flooding. Rainfall at Copmanhurst, north-
west of Grafton was 552 points on 23 July, the maximum 
fall over the catchment being around 10in. The Clarence 
River at Copmanhurst rose to 65ft. Downstream at Grafton 
the river reached a height of 22ft. A very rapidly rising, 
severe flood hit Murwillumbah, the Tweed River reaching 
a height of 19ft 2in, 3ft higher than the 1893 record flood 
in that town, with over £100,000 estimated damage in 
town and country. Other areas in the Tweed not as high. 
Council records greatly damaged. Two people drowned. In 
Lismore the waters rose to 35ft 4in, higher than the 1892 
or 1893 floods. Two people drowned. At Casino, the river 
level passed all height records from the 1893 flood. One 
child drowned at Kyogle, where the damage to the town 
from the flood was considerable.  

Richmond River Express 
(Casino), 25 July 1921, 
p. 2; Richmond River 
Express (Casino), 27 
July 1921, p. 4; Daily 
Examiner, 16 February 
1928, p. 5 
(retrospective); Granger 
& Hayne (2000) A.30. 
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14 
February 

1928 

South-East 
Queensland, 
North-East New 
South Wales 

A cyclone crossed the coast at Brisbane, bringing 
torrential rain and flooding to south-east Queensland and 
north-east New South Wales. Roadworks and bridges at 
Nambour were extensively damaged, and dairy farmers 
near Beaudesert suffered high financial losses. Primary 
industry losses were also heavy in the Darling Downs area. 
There were 5 drowning deaths. Many buildings at 
Coolangatta were severely damaged in cyclonic winds. 
The Sydney to Lismore train line was washed away just 
south of Gurranang and in Lismore many buildings were 
unroofed and the Richmond River rose 143ft above the 
wharves. Telephone and telegraph communications were 
broken in many places. Widespread damage to buildings, 
in particular roofs, was recorded across the Richmond 
catchment, ranging from Mullumbimby, Bangalow, 
Alstonville to Terania. The roof of Duncan’s sawmill at 
Byron Bay collapsed and crops throughout the district 
were flattened by the gale. Very heavy rainfall was 
recorded in Grafton, and all telecommunications were cut 
north of the city. 275 points were recorded at 
Copmanhurst, north-west of Grafton between 12:30 and 
1:30pm on 14 February the Clarence River reaching a 
maximum height at 62ft. By 15 February, Grafton was in 
flood, the river reaching a maximum of 17ft 9in. A 
landslide cut the Glen Innes Rd. 

Daily Examiner, 15 
February 1928, p. 4; 
Daily Examiner, 16 
February 1928, p. 5; 
Emergency Management 
Australia (2004). 

29 
February 

1929 

Tallebudgera to 
Tweed 

Tallebudgera to Tweed (Gold Coast) erosion severe, some 
property destruction. A cyclone off Sandy Cape and 
moving southwards resulted in strong winds and heavy 
rain, which coincided with a king tide. Huge waves 
washed over the jetty at Byron Bay, moving 150ft of the 
end of the jetty 3ft out of position. The entry to the 
Richmond River was impassable. Flooding occurred in 
many areas (135pts fell at Lismore between 9am and 6pm 
on 29 February), but not as high as in 1921. One man was 
drowned near Lismore. Seas came up to the surf club at 
Kirra with much erosion and rocks on the point moved. 

Northern Star, 1 March 
1929 p. 6; Northern 
Star, 4 March 1929 p. 4; 
Sydney Morning Herald, 
3 July 1929; Chapman et 
al. (1982) Table 5.1; 
Granger & Hayne 
(2000) A. 20. 
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6-10 
February 

1931 

Richmond and 
Tweed Rivers; 
South-East 
Queensland. 

Heavy rain in the region from 4-6 February coincided with 
a king tide. 4in of rain fell in Lismore in the 24 hrs to 6pm 
on 5 February, 11in in Nimbin. Tyalgum received 10in in 
32 hrs. All records in the Tweed were exceeded, the river 
at Murwillumbah rising to a height of 18ft 10in, waters 
rising 2ft above previous records at Tweed Heads. 
Damage to the sea wall at Currumbin. Rocks and sand 
bags were put in front of the surf live saving club and 
kiosk at Kirra to withstand the erosion. Extensive erosion 
to the foreshore at Brunswick Heads. Lots of land slips 
throughout the area. The floods at Lismore attained a 
maximum height of 35ft 9in. Damage and costs exceed 
£100,000 in the Lismore area alone. Many of the victims 
are destitute. One young man drowned in Lismore. 
The floods in Brisbane city reached to within 1.5in of the 
1908 flood, but in some areas, such as Rocklea and Oxley, 
the waters were reportedly 12ft higher than in the 1893 
flood, and in Breakfast Creek, the highest ever recorded. 
Jones (1935) suggests this was largely the result of water 
backing up behind new earth works and channel walls. 
10.61in of rain fell in Brisbane at the time. Two people 
died in Brisbane; one, an 8-year-old boy in Toowong, 
struck his head when diving in a flooded street, and the 
other, a man from Mackay, dived off the Grey Street 
Bridge into the Brisbane River, saying he would swim to 
the Victoria Bridge. He reached the Bridge but was caught 
in currents and swept away. 

Northern Star, 6 
February 1931, p. 6; 
Northern Star, 10 
February 1931, p. 4 & 5; 
Jones (1935); Granger & 
Hayne (2000) A.20 & A. 
58. 

1933-34 North Coast Gold Coast erosion—high water mark almost at the Pacific 
Hwy at Kirra. 

Kindler & O’Connor* 
(1951); Sydney Morning 
Herald, 31 July 1933. 

1 February 
1934 

North-East New 
South Wales to 
Far North 
Queensland 

Tropical cyclone tracked from the Gulf down to New 
South Wales coast. Serious flooding in south-east 
Queensland (child drowned). Considerable wind damage 
Hervey Bay in northerly gales. Widespread shed and tree 
damage in Brisbane. Flooding from storm surges and large 
waves in Moreton and Hervey Bays. 1.16m storm surge on 
Moreton Bay tide gauge (largest on record). 5in (514 
points) of rain was registered over 17 hrs at Nimbin, 
northern New South Wales, on 1 February, heavy rainfall 
extending to Grafton. A Gypsy Moth plane was forced to 
land on Greenmount Beach, Coolangatta, due to the heavy 
rain, as he tried to reach Brisbane from Sydney. 

Northern Star, 2 
February 1934, p. 6; 
Bureau of Meteorology 
(1999); Granger & 
Hayne (2000) A.20. 

1935-36 Sydney and North 
Coast 

Erosion at all Sydney beaches; major damage reported at 
Coogee, Balmoral, Broken Bay, Newcastle, Ballina, Gold 
Coast. 

Sydney Morning Herald, 
19 June 1935, p.13; 
Sydney Morning Herald, 
20 June 1935, p.11; 
Kindler & O’Connor* 
(1951); Robinson & 
Patterson* (1975); 
McGrath & Robinson* 
(1972). 
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21 & 22 
March 
1936 

South-East 
Queensland and 
North-East New 
South Wales 

A cyclone battered the coast of southern Queensland and 
northern New South Wales, resulting in terrific seas and 
strong winds. Extensive erosion occurred along the Gold 
Coast, and the Southport Spit was breached, creating a 
channel 40ft wide and 1ft deep at high tide. The Surf Life 
Saving Club at Kirra was isolated among breaking waves, 
with some waves reaching into shops on the landward side 
of the road behind the Clubhouse. Several people were 
seriously injured by debris in the car park nearby. Ships 
had to wait offshore at most ports. At Byron, waves broke 
over the new jetty, Belongil Creek was flooded, and there 
was a foot deep of water over the Pacific Highway. At 
Ballina, the constructed Lighthouse Beach was severely 
eroded and covered with debris.  

Northern Star, 23 March 
1936, p. 1; Northern 
Star, 24 March 1936, 
p.6; Granger & Hayne 
(2000) A.20. 

17 
September 

1936 

Byron Bay-
Brunswick 
district, North-
East New South 
Wales 

A ‘cyclone’ with quarter pound weight hailstones broke in 
the afternoon and carved a 2 mile by 15 mile wide path of 
destruction, uprooting trees, levelling crops and unroofing 
houses. The Ewingsdale Church of England was lifted 5ft 
off its blocks, and the roof lifted off the school while 50 
students were inside. Six people were treated for injuries, 
three admitted to hospital. Hillsides looked like 
snowfields, so deep was the hail. 

Northern Star, 17 
September 1936, p. 8 & 
9; Northern Star, 18 
September 1936, p. 8; 
Richmond River Herald, 
18 September 1936, p.8. 

22 
December 

1936 

Casino and 
Bonalbo district, 
North-East New 
South Wales 

After oppressive heat conditions, a severe electrical storm 
accompanied by gale-force winds did considerable damage 
to property from Casino to Bonalbo. A house at Backmede 
was blown off its supports, a cow was killed by lightning, 
trees were uprooted, and houses were unroofed in the 
storm.  

Northern Star, 23 
December 1936, p.8. 

16-21 
February1

937 

South-East 
Queensland, 
North-East New 
South Wales 

Heavy rainfall and cyclonic conditions prevailed over the 
area, roads cut in many places, with mountainous seas 
reported along the northern New South Wales coast. The 
beach at Lennox Head eroded 15ft back into the camping 
ground, waves washing into the foundations of houses. 
The new surf club pavilion at Evans Head narrowly 
escaped destruction, the steps onto the beach left 
suspended in mid air.  
In this difficult weather, an Airlines of Australia Stinson 
mono-plane ‘City of Brisbane’ with 5 passengers and 2 
crew, left Brisbane for Sydney on 19 February but did not 
arrive. After a prolonged search, it was eventually found to 
have crashed in the McPherson Ranges, south-east 
Queensland, the discovery by Bernard O’Reilly, the 
proprietor of a guesthouse in the Ranges, forming the basis 
of a popular book.  

Northern Star, 20 
February 1937, p. 8 & 9; 
Northern Star, 22 
February 1937, p. 4; 
Northern Star, 23 
February 1937, p. 7; 
Northern Star, 24 
February 1937, p. 6 & 7; 
MBE (1983) p. 574. 

8 December 
1937 

North-East New 
South Wales 

North coast lashed by cyclonic storms. Strong winds, up to 
80 miles/hr, torrential rain and hail damaged buildings 
throughout the north coast, from Grafton, Casino and 
Lismore to Ballina and the Brunswick. Many buildings 
were unroofed, some collapsed, electricity and telephone 
lines were destroyed, and trees felled. 

Northern Star, 9 
December 1937, p. 8 & 
12; Northern Star, 10 
December 1937. 

5-6 March 
1939 

South-East 
Queensland, 
North-East New 
South Wales 

Tropical cyclone crossed coast near Cape Byron. Cyclonic 
conditions resulted in heavy seas and torrential rainfall. 
Coastal erosion was reported at several coastal towns, 
trees were uprooted and flash flooding occurred in many 
areas. 

Northern Star, 7 March 
1939, p. 6 & 10; 
Granger & Hayne 
(2000) A.21. 
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1945-46 North-East New 
South Wales, 
South-East 
Queensland 

10m cut to lower Gold Coast. Flood peak at Lismore 
12.07m, at Grafton, 21ft 3in on 22 June 1945. 

Beasley* (1948, 1950); 
Northern Star, 12 June 
1996, p.21, 28; Daily 
Examiner, 26 June 1950, 
p. 1. 

10-12 
March 
1945 

North-East New 
South Wales 

A period of heavy rain on the north coast of New South 
Wales resulted in floodwaters rising in the Richmond 
River on 10 June to threatening levels and in the Tweed at 
Murwillumbah to 17ft 10in. By 11 June waters were rising 
in Lismore at a rate of 1.5ft/hr, and rain was descending in 
blinding sheets. Damage to businesses in Lismore alone 
was estimated at tens of thousands of pounds. The 
barometer at Ballina fell to 29.25, and the land between 
Ballina and the Alstonville cutting was a sea of water, the 
Pacific Highway cut. Three trains carrying 1,000 
passengers, two to Brisbane, finally went through on 13 
June after being stranded at Casino since 10 June. Five 
people from a single family, a mother and her four 
children, drowned at Clovass between Lismore and 
Casino; an elderly man drowned at Casino, and a boy 
drowned in Grafton. Personnel from the Evans Head Air 
Force base evacuated residents from Woodburn and Evans 
Head, 100 housed at the aerodrome until floodwaters 
subsided. 

Northern Star, 14 June 
1950, Special Flood 
Issue; Northern Star, 15 
June 1950, 2nd Special 
Flood Issue; Northern 
Star, 22 June 1945, p. 3. 

23-25 
March 
1946 

South-East 
Queensland and 
northern New 
South Wales 

Tropical cyclone accompanied by flood rains crossed the 
coast near Double Island Point and passed over Moreton 
Bay and just inland of Southport at 3pm 25 March. 0.73m 
storm surge recorded on Moreton Bay tide gauge (at low 
tide). Planes were grounded at Archerfield aerodrome. 
Two cars were wrecked when a wooden bridge across Flat 
Rock Creek, near Coolangatta, was swept away on 23 
March. The Richmond River rose to a height of 24ft 9ins 
by 1am on 26 March. Mountainous seas were observed off 
Ballina, northern New South Wales. The Clarence River 
suffered its worst flood since 1928, the river rising to a 
height of 21ft 5in, 2 ft above the June 1945 level. Maize 
and sugar cane crops ruined, dairying brought to a 
standstill. A youth drowned at Kempsey. Total damage 
and losses expected to approach £200,000. The Premier of 
New South Wales established a Flood Relief Committee.  

Northern Star, 25 March 
1946, p. 5; Northern 
Star, 26 March 1946, p. 
4; Northern Star, 27 
March 1946, p. 5; 
Northern Star, 28 March 
1946, p. 4; Bureau of 
Meteorology (1999) ; 
Granger & Hayne 
(2000) A. 21. 

23 January 
1947 

North-East New 
South Wales, 
South-East 
Queensland 

A cyclone originating in the Coral Sea swept down to 
Brisbane, crossing the coast near Caloundra on 23 January 
petering out near Moree on 24 January. Springbrook 
registered 706mm of rain in 24 hrs. Two lives were lost, 
one at Boonah when a man drowned when attempting to 
cross a creek to save some cows. Widespread damage 
occurred from floods and high winds, with a 0.55m storm 
surge registered on the Moreton Bay tide gauge. The 
heavy seas resulted in a huge wave which swept over the 
new Byron Bay jetty, injuring a man and damaging the 
launches tied to it. Heavy rains continued until 27 January 
with flooding in the Richmond, Tweed and Clarence River 
catchments, blocking roads.  

Northern Star, 24 
January 1947, p. 4; 
Northern Star, 27 
January 1947, p. 4 & 5; 
Granger & Hayne 
(2000) A.21; Coleman 
(1972), Fig. 17. 

28 January 
1948 

Brisbane Severe tropical cyclone passed to east of Brisbane and 
produced a 96kn gust in Moreton Bay, 1.5m surge on 
foreshore. 

Bureau of Meteorology 
(1999); Granger & 
Hayne (2000) A.21. 
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16-18 June 
1948 

North-East New 
South Wales 

Heavy rainfall in the north-east of New South Wales 
resulted in severe flooding in the Clarence River 
catchment. On 16 June, the Clarence River at Grafton 
reached a peak of 21ft 6in. Grafton itself was totally 
isolated for 7 hrs on 16 June as telecommunications were 
broken by the floodwaters. The Richmond River rose to a 
height of 11.52m. A new depression formed off 
Queensland on 16 June and moved southwards, resulting 
in a severe storm which struck Byron Bay jetty on 18 June 

destroying six of the 18 fishing boats moored there. The 
lack of an adequate storm warning system was blamed for 
much of the damage. 

Daily Examiner, 17 June 
1948, p. 1; Northern 
Star, 18 June 1948, p.3; 
Daily Examiner, 26 June 
1950, p. 1; Northern 
Star, 12 June 1996, p. 21 
(retrospective). 

1950 North-East New 
South Wales, 
South-East 
Queensland 

Major erosion on Gold Coast: houses relocated near 
Surfers Paradise, Spit breached, Pacific Hwy threatened at 
Narrow Neck. Major erosion at Byron Bay. 

Kindler & O’Connor* 
(1951); Memo 31-1-51 
from Queensland 
Inspector of Mines to 
Minister*; McGrath, B. 
(Personal 
communication to 
D.M.C)*; Sydney 
Morning Herald 25 May 
1950; Brokenshire 
(1988) 

16-19 
January 

1950 

New South Wales, 
South-East 
Queensland 

Tropical cyclone tracked from Gulf to Sydney bringing 
much-needed rain to drought-affected parts of north-east 
New South Wales, although much more is needed. NW 
gales were reported in Moreton Bay with 2m waves, and a 
storm surge of 0.58m was recorded on the Moreton Bay 
gauge. Wynnum, Sandgate and Cribb Island were the 
worst hit, shops and houses flooded at Sandgate with 
houses evacuated, three valuable launches smashed to 
pieces at Wynnum. The rain-loaded cyclone continued into 
New South Wales moving at 20kn. Eight lives were lost 
during the cyclonic conditions: three men were drowned in 
floodwaters near Grafton, another in the Macleay River; 
two men were electrocuted, one, a postman, by falling 
power lines near Ipswich in Queensland while the other, in 
Gordon in Sydney, picked up fallen power lines; a further 
death was recorded in a traffic accident in heavy rain, and 
a 5-year-old girl was swept by the storm surge and waves 
off the Esplanade at Cronulla. 

Northern Star, 17 
January 1950, p.4; 
Northern Star, 19 
January 1950, p.1; 
Northern Star, 20 
January 1950, p.1 & 4; 
Bureau of Meteorology 
(1999) ; Granger & 
Hayne (2000) A.21. 
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15-26 June 
1950 

North-East New 
South Wales, 
South-East 
Queensland 

A low developed east of Newcastle on 15/16 June and a 
second low near Ballina on 19 June. Wind over 50kn was 
recorded in Moreton Bay and northern New South Wales 
where 10-15m waves were reported. Two lives were lost 
in south-east Queensland. Bad flooding around Lismore 
occurred with massive loss of stock and damage to 
property, the Richmond reaching a height of 9.95m on 23 
June. For the 24 hrs to 9am on 24 June, Dorrigo recorded 
636mm rain. Serious flooding in the Clarence forced a 
new path to the sea. Grafton, Kempsey, Maclean and 
Maitland badly affected, with large-scale evacuations 
(estimated 9,000) and four lives lost. The Navy ship Fair 
Wind was lost with 17 lives. The 648-ton freighter 
Bangalow was driven ashore at Coffs Harbour. Millions of 
pounds (in 1950 values) of damage to New South Wales 
train and tram tracks. At Grafton, 3,000 people were made 
homeless and six houses washed away. The height of 
floodwaters at Grafton were 20ft 9in, at Copmanhurst 65ft 
9in.  

Daily Examiner, 24 June 
1950, p. 3; Daily 
Examiner, 26 June 1950, 
p. 1; Daily Examiner, 6 
July 1950, p. 1; 
Northern Star, 12 June 
1996, p. 21 
(retrospective); Granger 
& Hayne (2000) A.30. 

25 January 
1951 

North-East New 
South Wales, 
South-East 
Queensland 

Cyclonic conditions with heavy seas and torrential rain 
swept through the northern New South Wales area. 
Flooding resulted in Lismore with 500 people evacuating 
their homes. The most newsworthy was the effect on 
holidaymakers, who were washed and blown out of tents 
at the various beach resorts and, because of floodwater, 
were unable to return home. The Pacific Highway was 
blocked at Tyagarah, Giant waves swept sand from around 
the surf clubhouse at Brunswick Heads and at Byron 
waves were breaking right into the Clubhouse there. The 
waves altered the course of the Brunswick River. 
Heavy rains in the south-east Queensland area resulted in 
low level flooding and evacuations in the Sunshine Coast 
area, with one life lost at Currumundi Lake, near 
Caloundra. 

Northern Star 27 
January 1951, p. 4; 
Northern Star 29 
January 1951, p. 4; 
Granger & Hayne 
(2000) A. 21. 

14 June 
1952 

North-East New 
South Wales 

Violent weather lashed eastern New South Wales on 14 
and 15 June, considerable damage reported around Sydney 
and the south coast. There were heavy rains in the 
Clarence with minor flooding and strong winds on the 
north coast. A ‘cyclonic gale’ resulting in huge seas 
destroyed all but 2 of the seventeen boats moored at the 
Byron jetty. Fishermen estimate the loss in boats and 
equipment at £30,000. The fishing industry was effectively 
eradicated in one night. Blame was placed on inadequate 
weather warnings, which mainly come from Sydney. As 
most of the ‘weather’ in northern New South Wales is 
allied to Queensland, warnings from Brisbane were 
claimed to be more appropriate, as warnings from Sydney 
were inaccurate and too late to be of use. 

Daily Examiner, 16 June 
1952, p.1 & 3; Northern 
Star, 16 June 1952, p. 4; 
Daily Examiner, 17 June 
1952, p.1; MBE (1983) 
p. 575. 
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20 
February 

1954 

Northern Rivers, 
New South Wales 
and South-East 
Queensland 

A cyclone which affected southern Queensland and 
northern New South Wales caused serious wind and storm 
surge damage and sank many small boats. A total of 
900mm of rain was recorded at Springbrook in the 24hrs 
prior to landfall. Such rainfalls caused widespread heavy 
flooding and in New South Wales resulted in 22 deaths 
mainly in the then 11.3km wide Richmond River in the 
Ballina region. River height at Lismore reached record 
levels of 12.95m (7.95m above flooding benchmark). The 
Tweed River reached a height of 19ft 10in, and the 
Clarence River was also in full flood. Four other deaths 
occurred due to other effects of the cyclone. Other rivers 
including the Macleay and Hunter also flooded. Cyclonic 
winds whipped up the waters and aggravated the flood 
damage. Crop and stock losses were heavy. A 0.64m storm 
surge was recorded in Moreton Bay but at Beachmere the 
surge was much higher and combined with huge waves to 
deposit boats in treetops. Waves at Kirra brought 2m of 
water onto the highway washing cars from the road. Heavy 
rain caused floods which combined with the storm surge in 
the Nerang River to cause many evacuations in the area; 
people had to be rescued from MacIntosh Island. 
Estimated £4 million damage. At Byron Bay, 23 boats of 
the 32-boat fishing fleet were destroyed as well as the jetty 
(this after losses to the fishing fleet in 1948 and 1952). 

Northern Star 25 
February 1954, p. 1; 
MBE (1983) p. 575; 
Northern Star 12 June 
1996, p. 21 
(retrospective); Northern 
Star 19 February 2004 
(retrospective ‘The 
Great Flood of 1954’); 
Emergency Management 
Australia (2004); 
Granger & Hayne 
(2000) A.22; Coleman 
(1972), Fig. 23. 

11-14 July 
1954 

Far North Coast A tropical cyclone formed in south Coral Sea 982mb 
central pressure, and by the 12 July lay 60 miles east-
north-east of Bundaberg and another, newer, cyclone sat 
30 miles south of Gympie. These two cyclones brought 
heavy rain to southern Queensland and moderate to heavy 
rain south to Grafton, and rough to high winds to the 
Queensland and northern New South Wales coasts 
exceeding 40 miles/hr. In Brisbane wind gusts reached 68 
miles/hr, the highest ever recorded for July. Bundaberg 
experienced one of the worst floods in its history. Ships 
battled 20-30ft waves off the coast and were stranded out 
to sea. Along the coast between Redcliffe and Coolangatta, 
30 motor launches and other small craft were smashed, 
with 50 more launches and more than 100 dinghies in the 
Brisbane area. Damage in south-east Queensland was 
estimated at more than £250,000.  
Murwillumbah was spared serious flooding as the cyclone 
veered out to sea at Southport, but heavy rains resulted in 
flooding from Kyogle, Lismore, Casino down to Grafton. 
The sea was, reportedly, more turbulent than in February, 
but experience learnt in the February cyclone meant that 
property was well protected. A woman was killed on a 
farm near Nambour when wind uprooted a fowl pen and 
flung it against her. A bather was rescued at Greenmount. 
There were extensive cuts to south-east Queensland 
beaches.  

Tweed and South Coast 
Daily, 13 July 1954, p. 
1; Tweed and South 
Coast Daily, 15 July 
1954, p. 2; Northern 
Star, 14 July 1954, p. 1; 
Northern Star, 15 July 
1954, p. 1; McGrath, B. 
(Personal 
communication to 
D.M.C)*; Granger & 
Hayne (2000) A.31. 
 
 

1955-56 Far North Coast Severe cut central Gold Coast. Chapman et al. (1982) 
Table 5.1 
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27 March 
1955 

South-East 
Queensland, 
North-East New 
South Wales 

A tropical cyclone which originated in the New Hebrides 
crossed the coast at Bundaberg on 27 March and tracked 
down the coast to swing out to sea at the New South Wales 
border on 28/29 March, producing severe flooding and 
winds in the area. A 300m wide tornado formed in the 
Yandina area which reached wind speeds of almost 80 
miles/hr causing considerable damage. The heaviest 
rainfall was at Mapleton, with 18.5in falling over the 48 
hrs from 27 March. Floodwaters greater than the record 
1893 floods crashed down the Mary and Burnett Rivers 
towards Gympie, Maryborough and Bundaberg, passing 
the flood height records for Gympie and Maryborough, 
resulting in mass evacuations. In Brisbane, the suburbs of 
Milton, Windsor and Kedron were flooded, and other 
suburbs returned water of up to a foot deep. Three families 
at Milton were rescued by rowing boat. One life was lost 
in the Brisbane flooding. The heavy rains resulted in high 
water levels across the northern rivers of New South 
Wales, with a wall of water rushing down the Clarence 
towards Grafton. 

Northern Star, 28 March 
1955, p. 1 & 4; Northern 
Star, 29 March 1955, p. 
1 & 4; Granger & Hayne 
(2000) A.22; Coleman 
(1972), Fig. 24. 

10 
December 

1955 

North-East New 
South Wales, 
South-East 
Queensland 

A cyclone which originated at sea off the border of New 
South Wales and Queensland swept westwards into 
Queensland on 10 December, weaving a zig-zag path west 
to the Darling Downs and Goondiwindi, going back out to 
sea at Byron on 12 December. It caused heavy rainfall, 
with moderate flooding in Lismore with the Richmond 
River reaching a height of 28ft 2in. Raging torrents of 
water throughout the district cut roads, flooding houses 
and ruining crops. As the cyclone passed over Byron, 
particularly bad effects were recorded at Bangalow and its 
vicinity. The rain gauge at Possum Creek ceased to 
function after 865 points were recorded. 

Northern Star, 13 
December 1955, p. 1; 
Northern Star, 14 
December 1955, p. 4; 
Coleman (1972), Fig. 
21. 

18 
February 

1956 

North-East New 
South Wales 

Moderate to severe flooding in the Richmond River 
catchment. Height of river at Lismore 39ft 7in, 21ft 11in at 
Coraki. The height of the Tweed River at Murwillumbah 
reached 19ft. 

Northern Star, 12 June 
1996 p. 21 
(retrospective); Daily 
News, 28 January 1974, 
p.2 (retrospective). 

21 January 
1959 

North-East New 
South Wales, 
South-East 
Queensland 

Tropical cyclone ‘Beatrice’ crossed the coast near 
Lismore, New South Wales. Severe beach erosion 
occurred in south-east Queensland and north-east New 
South Wales, and flooding damage in northern New South 
Wales. Mountainous seas at Byron cut the beach to within 
20ft of the club house, and rocks and rubble were dumped 
to keep the sea back. Peak height of the river at Lismore 
was recorded as 29ft 2in. The Pacific Highway, south of 
Grafton, was cut in three places. Several boats were lost 
from the Clarence River mouth. The Quart Pot Dam at 
Stanthorpe burst, causing damage to bridges, livestock and 
machinery. The steamer ‘Natonel’ foundered off Double 
Island Point on 24 January. 

Northern Star, 22 
January 1959, p. 1; 
Northern Star, 23 
January 1959, p. 1; 
Emergency Management 
Australia (2004); MBE 
(1983) p. 575; Granger 
& Hayne (2000) A.22. 
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17-20 
February 

1959 

North-East New 
South Wales, 
South-East 
Queensland 

Flooding occurred in south-east Queensland and northern 
New South Wales as a result of tropical cyclone ‘Connie’. 
First damage was reported at Bowen, Ayr, and Proserpine, 
the cyclonic depression moving southwards to New South 
Wales by 19 February. There were many evacuations at 
Clermont, where it was described as the worst flood since 
the 1916 ‘disaster’ (also cyclone-induced). Laidley had its 
worst flood on record with 50 shops under 8ft (2.5m) of 
water, and 200 families were evacuated and 50 people 
rescued from rooftops. The Sheffield Shield match in 
Brisbane was abandoned. Killarney had record floods with 
two bridges swept away, and very costly damage in the 
town. In the northern rivers of New South Wales, one man 
was killed when electrocuted by fallen power lines in 
floodwaters. The Richmond River at Lismore reached 27ft 
9in, and at Coraki reached 19ft 6in on 19 February, lower 
than the 1954 flood, higher than the 1956, but by the time 
it reached the Clarence, the weather eased. 

Daily Examiner, 18 
February 1959, p.1; 
Northern Star, 19 
February 1959, p.1; 
Daily Examiner, 19 
February 1959, p.1; 
Northern Star, 20 
February 1959, p.4; 
Northern Star, 12 June 
1996, p. 21 
(retrospective); 
Emergency Management 
Australia (2004); MBE 
(1983) p. 575; Granger 
& Hayne (2000) A.22. 

9-11 July 
1962 

Richmond River 
Catchment 

Severe flooding, especially in higher parts of the 
catchment, with the water reaching 16.15m at Kyogle, this 
height only reached previously in 1950, when it reached 
17.07m (12m is used as the benchmark for flood recording 
at Kyogle). In Lismore, the height was 12.14m. 227mm 
fell in Lismore in 24 hrs (a medium-level fall). On 9 July, 
two waterspouts came ashore at Port Macquarie. Three 
builders were killed when their building collapsed at Port 
Macquarie. There was extensive erosion along the Gold 
Coast.  

Northern Star, 12 June 
1996 p. 21 
(retrospective); Granger 
& Hayne (2000) A.31. 

1 January 
1963 

Sunshine Coast, 
South-East 
Queensland 

Rapidly developing tropical cyclone ‘Annie’ crossed 
Sunshine Coast. Houses were unroofed and banana 
plantations suffered considerably. Falling trees cut power 
and telephone lines. Campers lost tents, caravans were 
capsized, and small craft wrecked. The Moreton Bay tide 
gauge indicated a 0.76 storm surge (low tide). Flooded 
streams submerged road bridges. 

Bureau of Meteorology 
(1999); Granger & 
Hayne (2000) A.23. 
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24-30 
April, 1 

May 1963 

North-East New 
South Wales, 
South-East 
Queensland 

Torrential rain boosted by a small cyclone moving 
southwards swamped a 200 mile coastal strip stretching 
from Nambour to the New South Wales north coast. An 
American naval vessel suffered damage in heavy seas off 
the south Queensland coast, and at Hervey Bay a couple 
were swept off a cliff, resulting in one death.  
The three-day flood in northern New South Wales cost the 
Railways Department ‘tens of thousands of pounds’ worth 
of damage. Train services between Sydney and Brisbane 
were cut due to landslides and floodwaters, and passengers 
were re-routed through Armidale. Rail lines between 
Kempsey and Grafton were beneath 10in or more of water. 
The worst flood-hit areas were Grafton and South Grafton, 
where 200 families were evacuated from their South 
Grafton homes as the Clarence River reached 21ft. At least 
3,000 residents had water inundate their homes. All roads 
around the town were cut off and 140 cattle were swept 
away as they were being relocated from Susan Island in 
the Clarence River. A helicopter took a supply of food to a 
house at Roberts Creek, 30 miles downstream from 
Grafton, where 15 people, including 10 children, had been 
stranded for five days. Hundreds of people fled their 
homes in Lismore, Casino, Coraki and other districts as 
the swollen Richmond River burst its banks when it rose to 
39ft at Lismore. More than half of Lismore’s main 
shopping block was awash. All main roads were cut, 
prompting defence personnel to send fully equipped 
‘Army Duck’ amphibious vehicles to the Northern Rivers 
region. The mid-north coast town of Kempsey was split 
into two as the Macleay River created a channel of 
floodwater 4ft deep and 300 yards wide. Cattle worth 
£500,000 faced starvation despite fodder drops by RAAF 
helicopters. 50 families were evacuated at Murwillumbah, 
Kyogle, Macksville and other north coast towns. Farm 
production was severely disrupted on the lower reaches of 
the Clarence, Macleay and Richmond Rivers. 

Northern Star, 27 April 
1963, p. 2; Northern 
Star, 29 April 1963, p. 1 
& 2; Northern Star, 30 
April 1963, p. 1; 
Emergency Management 
Australia (2004); 
Granger & Hayne 
(2000) A.23. 

14-15 
January 

1964 

South-East 
Queensland, 
North-East New 
South Wales 

Cyclone ‘Audrey’ brought severe flooding, havoc and 
damage estimated at more than £500,000. Most damage 
was inland of the coast, with St George, Pittsworth, 
Boggabilla, Narrabri, Glen Innes, Grafton and Gunnedah 
suffering gale-force winds. Hundreds of campers 
abandoned Tweed Heads and Coolangatta due to strong 
winds and sand storms. Gusts of up to 60 miles/hr were 
recorded at Byron Bay on 14 January. 

Northern Star, 15 
January 1964, p. 1; 
Granger & Hayne 
(2000) A.23. 
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28-31 
January 

1967 

Rockhampton to 
Tweed 

Tropical cyclone ‘Dinah’ caused severe damage at Heron 
Island from inundation from large north-easterly swells 
and winds. It recurved and passed over Sandy Cape, where 
a central pressure of 944hPa and high water 10m above 
normal was recorded. Although well away from the coast, 
many trees were blown down from Rockhampton to 
Grafton. Houses were unroofed at Bundaberg, 
Maryborough and along the Sunshine and Gold Coasts. 
Huge seas and storm surge caused severe erosion at Emu 
Park, Yeppoon, and in the Maryborough-Bundaberg area. 
Storm surge inundated cane farms at Bli Bli and was knee 
deep in Hastings Street, Noosa. At Sandgate, seawater, 
1.5m deep, came into houses. More than 100 homes were 
flooded, and at Cribb Island one house was washed into 
the sea. A storm surge affected the Gold Coast, with a 
section of the esplanade collapsed at Surfers Paradise and 
water up to the decking of the Jubilee Bridge. Banana and 
cane crops were wiped out on the Tweed Coast and a 
severe wind gust overturned a car at Evans Head. Fingal 
was isolated by stormwaters. This was one of the first 
cyclones tracked by new satellite tracking systems.  

Daily News, 31 January 
1967, p. 11; Bureau of 
Meteorology (1999); 
Granger & Hayne 
(2000) A.23. 

22 
February 

1967 

North-East New 
South Wales, 
South-East 
Queensland. 

Topical cyclone ‘Barbara’, originating in the Coral Sea, 
travelled directly south-west to cross the coast between 
Byron Bay and Yamba bringing a short period of heavy 
rainfall, the highest of which was at Mullumbimby with 
275pts, and strong 45-50kn winds. Wind damage at 
Coolangatta brought down power lines and unroofed some 
buildings. 

Northern Star, 22 
February 1967, p. 1; 
Northern Star, 23 
February 1967, p. 2; 
Granger & Hayne 
(2000) A. 23; Coleman 
(1972), Fig. 28. 

18 March 
1967 

South-East 
Queensland, 
North-East New 
South Wales 

Tropical cyclone ‘Elaine’ moved south-south-east causing 
flooding in Brisbane creeks and the Logan River, and 
caused beach erosion. The Richmond River at Lismore 
reached a height of 11.05m. 

Northern Star, 12 June 
1996, p. 21 
(retrospective); Lismore 
City Council (2006); 
Emergency Management 
Australia (2004); 
Granger & Hayne 
(2000) A.23. 

26-28 June 
1967 

Central coast New 
South Wales, 
North-East New 
South Wales and 
South-East 
Queensland 

Cliffing and property damage; major impacts on Sydney 
coast at Collaroy (houses threatened) and Manly (seawall 
collapse). On north coast, severe erosion at Byron Bay and 
Lennox Head; worst recorded erosion on Gold Coast. 
Property owners along North Beach on the northern side 
of the Brunswick River lost as much as 90ft of their 
property as a result of heavy erosion due to high seas. At 
some places the sea broke through to the north arm of the 
Brunswick River. A rock protection wall 25ft wide was 
built at North Beach, and saved six houses and cabins. The 
New Brighton-North Beach Rd was eroded back to it’s 
foundations. Serious erosion also occurred at Lennox Head 
and along the beach at Ballina. Two houses on The 
Esplanade at Byron Bay were left teetering on the edge of 
a sheer drop to the waves, with the beach eroding a further 
25ft since cyclone ‘Dinah’ in January. 

Northern Star, 27 June 
1967, p.1&2; Northern 
Star, 28 June 1967, p.1; 
Northern Star, 29 June 
1967, p.2; Hattersley & 
Foster* (1968); Stone, 
P.W. (1967); Short, A. 
(1967); Sydney Morning 
Herald 26 September 
1967, p.10; 20 
November 1967, p.1; 
McGrath (1968); 
Robinson & Patterson* 
(1975); Granger & 
Hayne (2000) A.33. 

1972 Gold Coast Severe erosion at the Gold Coast Robinson & Patterson* 
(1975); records of Gold 
Coast City Council. 
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4  
November 

1973 

Brisbane Forming in the Brookfield area, a tornado’s 51km path of 
destruction was from Upper Brookfield to a point where it 
passed out to sea over Coochiemudlo Island. About 1,390 
homes were damaged or destroyed (including 500 
unroofed and 500 declared structurally unsafe). The 
tornado’s speed was estimated at 23kn, according to 
eyewitness reports and power failures affected areas of 
Brisbane. The tornado’s path width was around 100m in 
places where damage was most severe and increased to 
around 230m where damage was less severe. Eyewitnesses 
observed funnel-shaped cloud appendages forming and 
dissipating, until one developed down to the ground to 
form the rapidly rotating tornado. It moved in a general 
south-easterly direction across the Kenmore Hills area and 
over the southern slopes of Mt Coot-tha to Taringa. It 
continued over the south-eastern suburbs of Brisbane until 
veering east over Eight Mile Plains and moving out over 
Moreton Bay. On the flatter areas, it was apparent from the 
variation in intensity of damage that the tornado exhibited 
a skipping motion. In the forest areas of Upper Brookfield 
and Mt Coot-tha, trees were violently twisted, and in built-
up urban areas road signs were bent and 100 houses and 
caravans were completely destroyed as well as the damage 
to other houses detailed above. Damage included many 
cars. Lightning, including ball lightning, hail and heavy 
rain was associated with the severe thunderstorm storm 
system which caused the tornado. 

Sunday Mail - Metro 
Edition, 9 May 1999; 
Emergency Management 
Australia (2004). 
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24 January 
1974 

South-East 
Queensland, 
North-East New 
South Wales 

The winds of tropical cyclone ‘Wanda’ were strongest in 
the night after landfall when a high strengthened in the 
Tasman Sea. Caloundra had average 56kn easterlies. 
Torrential rain followed and in the five days to 9am 29 
January, falls reached 900mm in the Brisbane area. Mt 
Glorious had 1318mm. The Bureau in Brisbane recorded 
314mm in the 24 hrs to 9am 26 January and the 1931 flood 
was exceeded at 9am 27 January. Heavy rain in the 24 hrs 
to 3pm 27 January caused the major flood. In the 
Brisbane-Ipswich region 6007 houses were flooded. 56 of 
these were destroyed or condemned. Damage on a large 
scale was $200 million (1974 values). 12 people were 
drowned in Brisbane and Ipswich. Additionally several 
elderly people suffered fatal heart attacks while being 
evacuated and a 2-year-old died in a Brisbane creek.  
Freshwater runoff was a major factor in the flooding, 
within the Southport Broadwater stemming primarily from 
the Albert/Logan and Coomera Rivers, although the 
Nerang was also high peaking at 10.22m at Clearview. 
This runoff increased sea levels in the estuary. Major 
floods also affected the Gold Coast and north-east New 
South Wales. 700 people were evacuated from caravan 
parks in the Broadbeach area. Around 1000 people were 
evacuated from canal estates. Houses were swamped by 
water up to 1.5m deep. Evacuations also occurred along 
the coastal strip at Surfers Paradise (where waist-deep 
water flooded streets near the river), Miami, Nobby Beach 
(where water came up to window sills and to the tops of 
caravans) and Bundall Rd, Southport, where floods spread 
over the Isle of Capri and Sorrento. Evacuations were 
carried out at Biggera Waters, Hollywell and Paradise 
Point. 200 people were stranded on Hope Island, and 
Nerang was completely isolated. In total 2500 Gold Coast 
people were evacuated. The Nerang River rose to a record 
level of 9.91m. Heavy swells caused severe beach erosion 
along southern Queensland and north-east New South 
Wales. The South Nobby station recorded significant swell 
heights to 4.5m. Maximum heights were possibly near 
double this. The maximum storm surge associated with 
‘Wanda’ was 1.0m between Noosa and Double Island 
Point. Around 1,000 departing holiday-makers were 
stranded at Coolangatta airport, and many tried to drive 
out. The first aircraft to land at the airport for three days 
did so on the 27th. The fierce seas caused severe beach 
erosion, with the worst-affected being Kirra, where the sea 
chewed away 6-8ft of sand. One of the foreshore toilet 
blocks was on the edge of a 15ft drop, this sand face 15yd 
away from the Pacific Hwy.  
In north-east New South Wales hundreds of people were 
evacuated throughout the Tweed Valley as floodwaters 
burst the banks of the Tweed River, the river reaching a 
height of 17ft 8in, the highest since records were kept. 
More than 500 visitors to the area were stranded and were 
forced to find accommodation. About 60 tonnes of 
newsprint to the value of $12,000 were lost when a storage 
area was flooded in Murwillumbah. One man died near 
Tumbulgum. Farmers blamed levee banks for the extent of 
the damage. Many vehicles were lost in floodwaters. 

Daily News, 25 January 
1974, p.1; Daily News, 
26 January 1974, p.1; 
Daily News, 28 January 
1974, p.1 & 3; Daily 
News, 29 January 1974, 
p.1 & 2; Daily News, 30 
January 1974, p.1; 
Bureau of Meteorology 
(1999) ; McInnes et al 
(2002); Granger & 
Hayne (2000) 9.30, 
A.24. 
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5-7 
February 

1974 

Gold Coast, Byron 
Bay, Brunswick 

Cyclone ‘Pam’ resulted in beach and property damage, the 
Gold Coast eroded for almost entire length, Southport Spit 
breached. Water in the Nerang River rose to 9.16m. 
Although the northern New South Wales beaches were 
affected only by the fringe of the cyclone, storm surges at 
Brunswick Heads, North Beach and New Brighton 
resulted in all residents evacuated and houses left to the 
mercy of the sea. Small weekenders wrecked. The sea 
came over the top of the dunes; rocks, in some cases as 
large as butter boxes, were picked up like marbles by the 
sea and rolled inland. The sea penetrated more than 70m in 
some places and broke through into the Brunswick River 
at North Head. At Byron Bay, the surf clubhouse was 
threatened; sandbags and 300yd3 of rock were deposited in 
front of it. The worst erosion occurred west of the 
clubhouse near the Railway caravan park, extending 
behind the Olympic Pool. 

Caton (1975); Wearne, 
& Quilty (1974); records 
of Gold Coast City 
Council, Queensland 
Coord. Gen. Department 
(1975); Northern Star 7 
February 1974, p.2; 
Granger & Hayne 
(2000) 9.30, A.24. 

11-13 
March 
1974 

North-East New 
South Wales 

Major floods, the biggest since 1954, in the Tweed, 
Richmond and Clarence Rivers related to Tropical cyclone 
‘Zoe’. Three men drowned, 200 people evacuated from 
Murwillumbah, and 500 families from Lismore, where the 
Richmond River reached a height of 13.03m, higher than 
in 1954. Massive business losses. Landslides cut the main 
railway line in four places between Casino and Coffs 
Harbour, a landslide at Byron Bay buried a car and a dog. 
Heavy rain fell over a wide area in the Coffs catchment 
(510mm over three days), resulting in flooding. Severe 
beach erosion was sustained along the Gold Coast 
beaches. 

Northern Star 11 March 
1974, p. 1 & 3; Northern 
Star 12 March 1974, p. 
1, 2 & 3; Northern Star 
12 June 1996, p. 21 
(retrospective); Speer, & 
Leslie (2000); Granger 
& Hayne (2000) A.25. 

June 1974 Byron Bay Heavy seas eroded the beachfront at Byron Bay and left 
two houses on the corner of The Esplanade and Manfred 
St teetering on the edge of a sheer drop to the waves. This 
was the result of a particularly high tide. The beachfront 
was eroded a further 25ft since the previous cyclone. The 
area of the esplanade protected by car bodies, rock fill, and 
a fence embedded at an angle held against the onslaught, 
erosion occurring at either side of the area.  

Northern Star, 6 June 
1974, p.2. 

4 August 
1974 

Byron Bay Gale-force winds and erosion claimed two houses on the 
foreshore south of Belongil Beach, Byron Bay. Both 
homes were later demolished and removed. 

Northern Star, 5 & 6 
August 1974; Northern 
Star, 7 August 1999, p.1.

19 January 
1976 

North-East New 
South Wales and 
South-East 
Queensland 

Tropical cyclone ‘David’ with first reported damage at 
Gladstone. Gale-force winds combined with a king tide 
and countless gallons of run-off from the Hinterland 
combined to push the Broadwater at Southport to breaking 
point. An 8.9m wave was reported off the coast of 
Burleigh. Units in 15th Avenue Palm Beach were smashed 
by waves. Storm surges at Kirra flooded shops. The Port 
of Brisbane was closed. Tides were up to a metre above 
predicted. 

Daily News, 20 January 
1976, p. 1, 2 & 3; 
Personal observations by 
members of Working 
Group*; Granger & 
Hayne (2000) A.25. 
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17- 27 
May 1977 

Coffs Harbour East coast low resulted in 405mm of rain over three days, 
which caused local flooding in the Coffs Harbour 
catchment. Deluges of rain and gale-force winds, with 
Dorrigo receiving the most rain with a total of 753mm by 
mid afternoon on 18 May. Hundreds of people were 
evacuated from their homes in the Bellinger Valley as 
floodwaters threatened, reaching 27ft 11in at 6pm on 18 
May. One-third of the banana plantations at Coffs and 
Woolgoolga were wiped out, this following a freak 
hailstorm at Boambee the week before wiped out all the 
plantations there. Many homes were blacked out, the Orara 
Valley worst hit. More than 1,200mm (48in) of rain fell 
between 14 and 19 May, recording 229mm (9in) of rain in 
3 hrs in the upper Orara on 18 Mau. Many milking cows 
were distressed, being hand milked and milk could not be 
taken to dairies due to blocked roads and bridges. 

Advocate, 17 May 1977, 
p.1; Advocate, 19 May 
1977, p.1 & 3; Advocate, 
20 May 1977, p.1 & 5; 
Speer, & Leslie (2000). 

15 
February 

1981 

South-East 
Queensland 

Tropical cyclone ‘Cliff’ crossed Fraser Island and made 
landfall near Bundaberg. Sugar cane crops were damaged 
around Bundaberg and several houses were damaged 
further south. A storm surge brought water into the streets 
at Urangan. There was a 0.7m storm surge on the Gold 
Coast with a large swell. A large wave train brought a 
surge of water into Currumbin Creek, which swept a man 
off the bank drowning him. This Brisbane wave recording 
station recorded significant (peak) wave heights of 4.3m 
(7.2m). 

Daily News, 14 February 
1981, p.1; Daily News, 
16 February 1981, p.1 & 
3; Bureau of 
Meteorology (1999); 
Granger & Hayne 
(2000) A.26. 

25 April 
1983 

South-East 
Queensland, 
North-East New 
South Wales 

Towards the end of April 1983 (following years of 
drought), major widespread flooding began on many rivers 
of southern Queensland, extending into the northern inland 
of New South Wales. This continued through May and 
into June, which caused extensive road damage, closures 
and traffic delays as well as huge stock losses and property 
damage. 

Emergency Management 
Australia (2004). 

22 June 
1983 

South-East 
Queensland, 
North-East New 
South Wales 

An east coast low pressure system (a ‘winter’ cyclone) 
developed in the Coral Sea, and moved south, crossing the 
Sunshine Coast, bringing strong winds (to 56kn at 
Brisbane), and rain (350mm was recorded in the 24 hrs to 
9am on 22 June at Nambour). A boy was drowned at 
Pomona after being sucked into a drain, and a man was 
killed at Gatton by a falling tree. There was extensive 
flooding in Brisbane and the Sunshine coast. Cars and 
caravans were washed away and destroyed. There was 
severe beach erosion along the Gold and Sunshine Coast 
beaches.  
Heavy rainfall over the Tweed, Richmond and Clarence 
River catchments on 22-24 June resulted in major flooding 
of those systems and further heavy losses and one 
drowning. Total stock, crop and property losses due to 
these floods were estimated to be $200M for Queensland 
(1983 values) $180M (1983 values) for New South Wales.  

Daily News, 24 June 
1983, p.1 & 3; Daily 
News, 25 February 1983, 
p.3; Emergency 
Management Australia 
(2004); Granger & 
Hayne (2000) A. 34. 
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18 January 
1985 

South-East 
Queensland 

A major hailstorm swept from the south-west smashed 
through a string of townships and properties before 
reaching Brisbane. It struck mainly north-eastern and 
south-western Brisbane suburbs with tennis ball sized hail 
(largest reported 63mm diameter) and wind gusts to 101kn 
at Brisbane Airport (184km/hr). Damage figures included 
2,000 houses unroofed (12 structurally unsafe) and a total 
of 20,000 buildings (incl. houses) damaged. Also, 6,000 
cars were badly damaged. Main damage extended up to 
12km with worst affected suburbs including Jamboree 
Heights, Corinda, Sherwood, Graceville, Windsor, 
Chermside, Banyo, Eagle Farm and Hamilton. At 
Pumicestone Passage (Bribie Island), a tornado overturned 
a 26ft cruiser and a woman drowned. The tornado also 
affected Redcliffe. Torrents of water poured through 
Brisbane City department stores as streets flooded to waist 
level and higher. A cluster of communities 30km south of 
Ipswich were hard hit. 

Northern Star, 19 
January 1985, p.6; 
Emergency Management 
Australia (2004).; 
Courier Mail (Brisbane); 
Granger & Hayne 
(2000) A.42. 

5 March 
1987 

Richmond and 
Clarence Rivers 

Two people drowned trying to cross the flooded Orara 
River near Grafton. Some centres recorded more than 
200mm of rain in the 21 hrs to 6am on 5 March. Lismore 
on flood alert as river peaks at 11.2m on 5 March. 

Sydney Morning Herald, 
6 March 1987, p.3; 
Sydney Morning Herald, 
7 March 1987, p.6. 

11 May 
1987 

Richmond River 
Catchment, South-
East Queensland. 

Mother’s Day flood. Rain across a wide area caused 
consistent flooding throughout the Wilson River 
catchment. The heights were enough to wreak havoc in the 
mid-Richmond at Coraki, despite only minor flooding in 
the upper Richmond at Kyogle. Flood peak at Lismore 
11.5m. 280 people were evacuated from low-lying caravan 
parks. A Tweed Heads man died near Lismore whilst 
sightseeing the floods on a motorbike. A man was swept 
away after rescuing his wife and son from flooded 
Coopers Creek near Byron Bay. A Gold Coast woman 
died when the motorbike on which she was travelling went 
out of control after hitting floodwater. A 24-year-old man 
disappeared while trying to wade across Tallebudgera 
Creek.  

Sydney Morning Herald, 
12 May 1987, p.3; 
Northern Star, 12 June 
1996, p.21, 28; Granger 
& Hayne (2000) A.35. 

13 April 
1988 

Richmond River Flooding started on 4 April. The Richmond River rose to 
10.24m on 12 April in Lismore, causing flooding in the 
central business district. 228 people were evacuated. 
Emergency services provided food and essential supplies 
to 250 people isolated in the Ewingar Plains station area. 
Four helicopters were deployed to take food and medical 
supplies to outlying areas. 

Sydney Morning Herald, 
13 April 1988, p. 4 
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2 April 
1989 

North-East New 
South Wales, 
South-East 
Queensland 

A combination of tropical cyclone ‘Aivu’, followed by a 
severe bout of heavy and prolonged rain, caused flooding 
from Queensland’s mid north coast to the Murrumbidgee 
area in New South Wales. The rain continued for the 
month of April. In total, 10 people died, thousands were 
forced to evacuate their homes, and many were left 
homeless. A bridge swept away at Tyalgum, south of 
Murwillumbah, and two people drowned; flooding at 
Brisbane (two drowned), Numinbah (one drowned, a 
professor at the newly-created Bond University). A 
helicopter rescued 15 people stranded on rooftops in 
Murwillumbah. On 4 April, ‘Aivu’ moved south sending 
the Murrumbidgee River into heavy flood. 
This was the occasion of one of the highest floods in 
Lismore, reaching 12.06m, others being in 1945 (12.07m), 
1954 (12.95m), 1956 (12.07m), 1962 (12.14m), 1974 
(13.03m). Remaining floods were below that level. After a 
considerable period of rain in the catchment, so much 
water flowed out of the western arm of the Wilson River at 
Lismore that it flowed back up the eastern arm. Lots of 
water in the upper Richmond, represented by the gauge at 
Kyogle, combined with flow from the Wilson River gave 
Coraki its highest peak since the 1974 flood. The Coraki to 
Woodburn road was cut for more than a week. 

Sydney Morning Herald, 
2 April 1989, p.1; 
Sydney Morning Herald, 
3 April 1989, p.1; 
Northern Star, 12 June 
1996, p.21, 28; 
Emergency Management 
Australia (2004); 
Granger & Hayne 
(2000) A 36. 

25 April 
1989 

South-East 
Queensland, 
North-East New 
South Wales 

The event commenced as a tropical low, some 500km 
north of the Gold Coast on 24 April. Gale- to storm-force 
winds caused severe erosion along the Sunshine Coast to 
the north of Moreton Bay while heavy rainfall produced 
widespread flooding. East coast low pressure event caused 
high rainfall in the Coffs Harbour catchment (296mm over 
three days), resulting in local flooding.  

McInnes et al (2002); 
Granger & Hayne 
(2000) A.36. 

3 February 
1990 

North-East New 
South Wales, 
South-East 
Queensland 

Tropical cyclone ‘Nancy’ crossed the coast near Byron 
Bay causing mainly flood damage and resulted in five 
drowning deaths on the New South Wales north coast (as 
far south as Cessnock, a boy in the Bellinger River, one at 
Urbenville, another at Mullumbimby) and one in south-
east Queensland. There was some damage to houses on the 
islands around Moreton Bay as the maximum wind gust of 
73kn was recorded at Cape Moreton Lighthouse. Despite 
heavy rains and flooding in the wider region, the 
Richmond River at Lismore only reached a height of 
8.88m. 

Northern Star, 5 
February 1990, p.1; 
Emergency Management 
Australia (2004); 
Granger & Hayne 
(2000) A 26. 

April 1990 Coffs Harbour East coast low pressure event, caused high rainfall in the 
catchment (296mm over three days), resulting in local 
flooding. 

Speer & Leslie (2000). 
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9-14 
January 

1992 

South-East 
Queensland 

Tropical cyclone ‘Betsy’ initially struck Vanuatu, 
destroying 42 houses in one village and causing 
widespread damage. The cyclone progressed south-west 
towards the Queensland coast, causing huge (7m) seas and 
beach erosion damage between Bundaberg and 
Coolangatta, with almost complete loss of the beach at 
Noosa. There were major problems at Kirra where 200m 
of the sea wall established in the 1970s at the Miles St 
groin was exposed. Injuries to SLSC boats and lifesavers 
at Alexandra Headlands and at Coolangatta. Surfers were 
rescued at Kingscliff and Northcliffe, and at least 10 surf 
lifesavers were injured and equipment smashed at a surf 
carnival at Alexandra Headlands. A wave measuring 8.5m 
was recorded at the wave-monitoring station off North 
Stradbroke Island. 

Daily News, 13 January 
1992, p. 1 & 11; Courier 
Mail, 13 January 1992, 
p. 1; Daily News, 14 
January 1992, p. 1; 
Courier Mail, 14 
January 1992, p. 2; 
Emergency Management 
Australia (2004); 
Granger & Hayne 
(2000) A.26. 

22-23 
February 

1992 

South-East 
Queensland 

A one-in-100-year flood event occurred. The Sunshine 
Coast north to Tin Can Bay was severely flooded, the 
Mary River peaking at Gympie at 21.4m on 22 February, 
the second-worst floods on record. One motorist, Edward 
Wilson, was drowned attempting to drive across a flooded 
river crossing at Woodford, in south-east Queensland, his 
brother-in-law surviving for 9 hrs in floodwaters clinging 
onto a tree branch. A State of Emergency was declared for 
the Tewantin and Noosa area where flooding was the 
worst since 1968. Two fishermen clung to jerrycans for 6 
hrs when their boat capsized in Moreton Bay, finally found 
at 5am. Fears of disease publicised in the wake of the 
flood. Insurers estimate the damages bill to private 
business as $15M. 

Courier Mail, 24 
February 1992, p. 1 & 2; 
Courier Mail, 25 
February 1992, p.2; 
Courier Mail, 17 March 
1992, p.1; Reuters, 23 
February 1992; 
Emergency Management 
Australia (2004); 
Granger & Hayne 
(2000) A. 64. 

15-17 
March 
1992 

South-East 
Queensland 

Tropical cyclone ‘Fran’ was reported over Heron Island on 
15 March and wreaked considerable damage at Bundaberg 
and Gladstone. It was downgraded to a rain depression as 
it crossed the coast at Miriam Vale. Heavy swells and 
severe erosion were reported on the Gold and Sunshine 
Coasts.  

Courier Mail, 16 March 
1992, p. 1; Courier 
Mail, 17 March 1992, p. 
1; Granger & Hayne 
(2000) A. 27. 

17 March 
1993 

South-East 
Queensland, 
North-East New 
South Wales 

Gales from tropical cyclone ‘Roger’ whipped up furious 
seas on the north coast of New South Wales, and 
damaging property. An old turtle was washed up at Broken 
Head, battered by the seas, and had to be put down. Wave 
height recorded off Point Lookout, North Stradbroke 
Island reached 13.2m. Seas were still large on 20 March, 
with a man drowned at Surfers Paradise. A storm surge of 
0.74m was measured on the Gold Coast Seaway gauge, 
with 7.5m recorded at the Brisbane wave recording station. 
There was serious erosion along the Sunshine Coast.  

Northern Star, 19 March 
1993, p. 2; Courier 
Mail, 27 March 1998, p. 
7; Granger & Hayne 
(2000) A. 27. 

 5-8 March 
1995 

North-East New 
South Wales 

Cyclone ‘Violet’ produced heavy waves 5-10m high 
which smashed into the New South Wales north-coast 
beaches between Coffs Harbour and Byron Bay on 7 
March. This added to already heavy rain. Flash flooding 
and thunderstorm with 50mm in 1 hr, 43mm in 30 min, 
resulted in local flooding. The Queensland Director of 
Disaster Management made the comment that many of the 
houses and buildings in these areas would not withstand a 
major cyclone. 

Sydney Morning Herald, 
7 March 1995, p. 2; 
Courier Mail, 8 March 
1995, p. 5; Courier 
Mail, 9 March 1995, p. 
5; Speer & Leslie 
(2000); Granger & 
Hayne (2000) A.27. 
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1 May 
1996 

South-East 
Queensland, 
North-East New 
South Wales 

Heavy flooding affected large coastal and hinterland areas, 
causing evacuation of hundreds of people and aerial food 
drops to isolated settlements. Homes and businesses in the 
Laidley area west of Brisbane and Grafton area in northern 
New South Wales inundated. On the Clarence River they 
were the worst floods since 1976. High winds and high 
tides kept SES officers busy with road closures and 
assistance to those isolated or in threat of isolation. Record 
wave height of 12.8m recorded off Point Lookout, North 
Stradbroke Island. Widespread high rainfall was received. 
Many roads were cut in the Clarence and Richmond 
catchments. 
Further west in both states, vegetable and cotton crops 
were seriously damaged or destroyed (worth $55M in 
1996 values). Landslides and beach erosion were also 
caused along the coast. In many parts of southern 
Queensland the floods were the worst since 1974. 

Sydney Morning Herald, 
5 May 1996, p.9; 
Courier Mail, 27 March 
1998, p. 7; Granger & 
Hayne (2000) A.64; 
Emergency Management 
Australia (2004). 

23 

November 
1996 

Coffs Harbour Flash flood rated as a 1-in-100-year event, with rains of 
160mm in 5 hrs, with widespread rains in the catchment 
(380mm in 4 hrs 5km to the north-west in the top of the 
catchment). 40 people evacuated from their homes, a 
woman was killed in a torrent of water as she and her 
husband struggled to get to a rescuing dinghy, caravans 
were wrecked, shops and houses flooded and there was an 
estimated damage bill of $30 million.  

Sunday Mail, 24 
November 1996, p. 64; 
Daily Telegraph, 25 
November 1996, p.3; 
Speer & Leslie (2000). 

31 March 
1997 

South-East 
Queensland 

A late afternoon hailstorm with strong winds lashed south-
east Queensland and Brisbane at the end of the Easter 
break, causing extensive damage to houses and businesses. 
The storm formed in the eastern Darling Downs ranges 
and moved east to the Sunshine coast where it dissipated 
by evening. In some Brisbane suburbs hail was knee-deep 
and power was cut off to most of the northern suburbs, 
which bore the brunt of the storm, for up to 5 hrs. The 
heavy rain and hail caused dozens of road accidents. 
Several cars were stranded as flash flooding cut roads and 
strong winds caused roof damage to many Brisbane houses 
and knocked down trees. On Gympie Road, Chermside, 
large piles of hailstones created ‘icebergs’, forcing the 
closure of the road’s three outbound lanes. In the Brisbane 
suburbs of Bardon and Chermside, residents reported 
hailstones the size of golf balls. Water entered 40 of the 
100 shops in Chermside’s Westfield Shopping Town 
Centre, forcing their closure.  

Courier Mail, 1 April 
1997, p. 1; Emergency 
Management Australia 
(2004); Granger & 
Hayne (2000) A. 44. 

16 
November 

1997 

North-East New 
South Wales 

Strong wind gusts estimated at over 160km/h, as a result 
of a sudden downpour, and tennis ball sized hailstones 
damaged hundreds of homes and buildings when a severe 
afternoon storm swept through the Clarence Valley, and 
battered Junction Hill, Copmanhurst, Brushgrove, Palmers 
Island and Yamba. Some houses had roofs ripped off, 
while others were damaged by felled trees. The SES 
evacuated 16 families while crews repaired damaged and 
waterlogged properties in the district. Large areas of 
sugarcane crops were flattened and trees were uprooted. 
Roads were blocked by debris and power was cut during 
the storm. At Junction Hill, the town bore the 2-hr storm’s 
brunt, with 100 homes damaged. A man was injured when 
his caravan rolled over in the caravan park at Seelands, 
north of Junction Hill. 

Sydney Morning Herald 
17 November 1997; 
Daily Telegraph 17 
November 1997, 
Newcastle Herald 17 
November 1997; 
Emergency Management 
Australia (2004). 
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26 March 
1998 

South-East 
Queensland 

Tropical cyclone ‘Yali’ passed 500km east of Brisbane on 
a southerly track. Wind gusts to 54kn were recorded at 
Cape Moreton and Double Island Point. The Brisbane 
wave recording station off Point Lookout, North 
Stradbroke Island, recorded significant (peak) wave 
heights to 6.0m (11.5m) on 26 March. A storm surge of 
0.3m coincided with high tides. There was beach erosion 
from the Sunshine Coast to northern New South Wales 
beaches. Currumbin SLSC carpark was underwater, and 
left covered with almost 1m of sand when the tide 
retreated. A surfer was rescued 800m offshore at Kirra. 
Noosa Shire Council brought in heavy machinery to re-
profile the beach before Easter after thousands of metres 
of sand were eroded away and the rock wall exposed. 
Restored dunes built up since 1994 at Happy Valley, south 
of Kings Beach, were destroyed, and emergency work 
underway to save landmark Norfolk Island pines on the 
foreshore. There was tree damage and there were 
blackouts on the Sunshine Coast. 

Courier Mail, 27 March 
1998, p.1 & 7; Granger 
& Hayne (2000) A.27. 

16 
December 

1998 

North-East New 
South Wales, 
South-East 
Queensland 

On 16 December, up to 10cm hail (larger than oranges) 
caused a multi-million dollar damage bill when a 
thunderstorm ripped through Brisbane. Worst hit were the 
northern suburbs, where cars were badly damaged and 
homes suffered smashed skylights and windows and 
serious roof damage from the large, jagged hail. A total of 
7,605 home or contents insurance claims worth $10.76M 
were paid. One major insurer reported over 3,600 vehicle 
claims out of a total of 17,440, worth $55.13M. Many 
business premises suffered, with 545 claims paid for a 
total $9.76M. Insured farm losses were over $115,000. 
Energex reported up to 8,000 homes blacked out by the 
storm. The storm began near the New South Wales border 
with Natural Arch in the Gold Coast hinterland recording 
110mm of rain in 30 min. The storm cell intensified as it 
moved north with small hail which damaged Shailer Park 
and Beenleigh. Damage also occurred at Ipswich. 

Courier Mail, 17 
December 1998, p.1 & 
10; Emergency 
Management Australia 
(2004). 

19 
December 

1998 

North-East New 
South Wales, 
South-East 
Queensland 

Violent thunderstorms hit the Tweed, Ballina and Maclean 
districts, and all three were declared natural disaster areas. 
Winds of almost 200km/h ripped a path from Yamba 
through Byron Bay to the Queensland border, destroying 
two houses in Murwillumbah and cutting power to more 
than 2,000 homes. About 20 houses in Ballina lost their 
roofs during the fierce winds. The storms also wrecked a 
plane, caused flash flooding, and uprooted trees. Traffic on 
the Pacific Highway between Grafton and Coffs Harbour 
was held up when fallen trees blocked lanes. In the south-
east region of Queensland, storm cells brought severe 
wind gusts, heavy rain and minor hail. Minor damage to 
trees and houses was reported at Dalby, Laidley, Esk and 
Toogoolawah.  

Courier Mail, 20 
December 1998; 
Emergency Management 
Australia (2004). 
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1 March 
1999 

North-East New 
South Wales, 
South-East 
Queensland 

Heavy rainfall along the coastal belt caused house and 
shopping centre evacuations and road closures around the 
far north coast New South Wales towns of Mullumbimby, 
Bangalow and Byron Bay. At Suffolk Park, south of 
Byron Bay, six houses and a motel were flooded and 10 
people were evacuated by SES. Two women and three 
children were pulled from two cars at Binna Burra, west of 
Bangalow, after being caught in floodwaters. A woman 
received spinal injuries when her car was hit from behind 
by a truck on the Pacific Highway, near the Byron Bay 
turnoff, after heavy rainfall made the road surface awash 
and the truck’s brakes failed. Several cars were caught in 
floodwaters at Woodburn, and at the height of the storms a 
waterspout (tornado) unroofed a reservoir at Lennox Head. 
In the Richmond River Shire near Casino, one bridge was 
washed away. Road closures and evacuations affected both 
the Gold and Sunshine Coasts of southern Queensland. 
The Sunshine Coast town of Gympie sustained minor 
flooding, recurring five weeks after its devastating floods 
in February. The heavy rains caused disruption to summer 
crop harvesting. Estimated costs to the New South Wales 
Government of $2M. 

Courier Mail, 2 March 
1999; Northern Star, 2 
March 1999; Emergency 
Management Australia 
(2004);  

June-
August 
1999 

North-East New 
South Wales, 
South-East 
Queensland. 

A State of Emergency was declared on Belongil Beach, 
Byron Bay, in early June after consistent heavy seas 
undercut houses on the dunes. In just over a week, about 
10m of beachfront property was eaten away by king tides, 
with residents facing a 5m sheer drop within 3m of 
verandahs. At least 30 volunteers worked each day to build 
a 200m sand wall, partly enclosed in a synthetic 
membrane. Local residents included rocks below their 
homes in direct contravention of council policy. After nine 
months of pounding by big seas, the foredunes at the Gold 
Coast were severely eroded, the ‘sand cliffs’ up to 3m, the 
worst affected being Burleigh, Narrowneck, Surfers and 
Palm Beach. By August, the beaches at Byron were at the 
same position they were in 1899.  

Northern Star, 10 June 
1999, p. 9; Courier 
Mail, 19 June 1999, p. 
17; Courier Mail, 17 
July 1999, p. 1; Courier 
Mail, 31 July 1999; 
Northern Star, 31 July 
1999, p. 3; Northern 
Star, 7 August 1999, p. 
1; Northern Star, 12 
August 1999, p. 7; 
Northern Star, 17 
August 1999, p. 5. 

10 
December 

1999 

South-East 
Queensland 

Hail up to cricket ball size and 100km/h winds hit south-
east Queensland late on 10 December as the first storm of 
summer tore roofs from houses and brought down power 
poles and trees. The severe storm started near Warwick 
and moved north-east to Boonah and Beenleigh. Hail hit 
Park Ridge, Shailer Park and areas south of Brisbane. At 
Boonah, 11 buildings were damaged, including a local 
school, and six cars piled into each other as hail blinded 
motorists on Boonah Road. A small tornado caused more 
than $500,000 damage to Boonah State High School. At 
Coulston, near Boonah, a roof was ripped from a home 
and ended up on the other side of the main road. Some of 
the worst damaged was reported at Lowood, near Ipswich, 
with an estimated repair bill of over $1M. 35,000 homes 
were without electricity from Ipswich to the Gold Coast, 
Loganholme and Redland Bay. Winds of 100km/hr were 
reported around Beaudesert. 5cm hail fell at Brunswick 
Heads.  

Courier Mail, 11 
December 1999, p. 1; 
Emergency Management 
Australia (2004); 
Granger & Hayne 
(2000) A.45. 
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17 January 
2001 

North-East New 
South Wales, 
Casino 

North-eastern New South Wales was declared a natural 
disaster area after violent storms left a trail of destruction 
along the coast. At least 27 people were injured. In Casino, 
140km/h winds and hailstones the size of cricket balls 
wreaked havoc in the town of 12,000 people. The 30 min 
storm hit Casino about 6:30pm, ripping roofs from 
buildings, collapsing walls and shattering thousands of 
windows, the State SES said. Trees and power lines were 
brought down, a large truck was blown 40m before hitting 
a caravan, and two residents were evacuated from a 
nursing home after it lost power. A local MP said in the 52 
years he had lived in Casino, he had never seen anything 
like the storm. Six out of eight rooms of a motel had the 
roofs ripped off or had hailstones go through the plaster. 
Six people were injured at Iluka, south-east of Casino, 
when storms flattened the Woody Head Caravan Park, 
leading to the evacuation of 30 people. It was the third 
major storm in New South Wales in just 10 days, after 
severe weather battered Sydney and Dubbo. The storm 
damaged hundreds of houses, brought down 150 power 
lines and flooded homes and offices in Casino and region. 
The storm completely unroofed five houses in Casino. 
Power to the entire town was cut for 15 hrs. North Power 
said 30,000 houses and businesses across the region were 
blacked out. Phone lines were also cut, with 20 exchanges 
running on battery power. The monitor at the Casino 
airport recorded 14.2mm in 3 min at one point, equating to 
284mm/hr. It filled the streets, and with the storm drains 
unable to cope, flooded the footpaths to a depth of 6in. 
Local corn crops were flattened and ruined by the winds 
and hail. Apart from Casino and Iluka, the Armidale and 
Kyogle areas also suffered damage and three people were 
injured at Grafton. 

Northern Star 18 
January 2001; Daily 
Telegraph 18, 19 & 20 
January 2001; Sydney 
Morning Herald, 19 
January 2001; Courier 
Mail 19 January 2001; 
Emergency Management 
Australia (2004). 
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2 February 
2001 

North-East New 
South Wales 

A state of emergency was declared on the New South 
Wales north coast as floodwaters engulfed Lismore and 
other towns. SES Workers were assisting evacuations, 
sandbagging homes and businesses, and closing roads. 
More than 300 people were evacuated and 1,000 calls for 
help were received. Flood alerts were posted for the 
Gwydir, Namoi, Wilson, Bellinger, Macintyre, Nambucca, 
Clarence, Hastings and Tweed Rivers. About 200 
shopkeepers and residents fled Lismore’s town centre, 
heading to the evacuation centre at Southern Cross 
University. Many businesses and homes were flooded in 
Lismore, some by over half a metre of water. The Wilson 
River peaked at 10.42m (11.2m on the old gauge) at 
Lismore (about a 1-in-6-year flood). More than 1000 
people were isolated at Bellingen, south-west of Coffs 
Harbour. At Kyogle, 20 people in 12 caravans were forced 
to flee to a local car park to avoid floodwaters. Water 
levels reaching 4.9m forced 25 people to evacuate homes 
at Murwillumbah. On 6 February, preliminary estimates 
(including crop, livestock and infrastructure losses) 
suggested the total damage bill for the flooded North 
Coast could exceed $100M. Flood-affected council areas 
ranged widely from the Tweed, to Glen Innes, Yallaroi, 
Coffs Harbour and Grafton. Coffs Harbour was drenched 
with 170mm of rain in the 24 hrs to 3pm on 1 February, 
registering as the second highest rainfall in New South 
Wales, the first being Mullumbimby on 179mm. The 
Bureau of Meteorology upgraded the Bellinger River flood 
warning from moderate to major. Around Coffs Harbour, 
many roads were cut and some landslides occurred. A 
livestock rescue operation co-ordinated by New South 
Wales Agriculture helped 14,000 sheep and 3,000 cattle 
caught in floodwaters. Damage in the Kyogle Council area 
from the heavy rain and flooding was estimated to exceed 
$2M. Several bridges were washed away. Comment was 
made by the SES coordinator in Lismore, that if 
predictions of flood levels had been more accurate, the 
approach to evacuation operations would have been 
different. 

Sydney Morning Herald 
2 & 3 February 2001; 
Northern Star 2 & 3 Feb 
2001; Advocate (Coffs 
Harbour) 2 & 3 February 
2001; Daily Telegraph 3 
& 4 February 2001; 
Sydney Morning Herald, 
4 February 2001, p. 14; 
Lismore City Council 
(2006); Emergency 
Management Australia 
(2004). 
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8-9 March 
2001 

North-East New 
South Wales, 
South-East 
Queensland. 

An intense east coast low pressure system caused heavy 
storm and flood damage in north-east New South Wales. 
Flooding was very widespread, extending from the lower 
Hunter to the Queensland border and including almost 
every coastal river system in between. At least 30 towns 
and villages were flooded to some extent. There were also 
rises on the Macintyre and Namoi rivers to the west of the 
Great Dividing Range. When the Clarence River reached a 
height of 7.75m a large-scale evacuation was commenced 
at Grafton. At Ulmarra, virtually the entire town was 
flooded and most residents were evacuated as a result of 
levee overtopping. Kempsey, too, had flooding over 
levees; the CBD was inundated along with many homes 
and substantial evacuations were required. Wide scale 
inundation of rural areas also occurred, with significant 
damage to fruit, vegetables, and other crops along with the 
loss of livestock and fences. There was serious damage to 
power and telephone lines, roads, and bridges in numerous 
council areas. New South Wales SES believed that over 
500 homes (including farms) and businesses were 
damaged, with about 400 of them in the Kempsey area. 
Estimates of the damage done in these floods indicated a 
total economic cost of at least $300M. About $80M worth 
of damage was done to crops alone, and many council 
areas reported significant infrastructural and building 
damage. Fish kills on some coastal streams were likely to 
damage the fishing and tourism industries for many 
months. Some 3,000 people had to be evacuated during 
these floods and an even larger number of people had to be 
resupplied with basic foods and medicines. Military 
helicopter assistance was employed in remote and isolated 
villages and farms. At the Dorrigo weather station, over 
1,100mm (44in) were recorded in a week on the Dorrigo 
Plateau in the headwaters of the Clarence Valley. Great 
slabs of farmland disappeared in landslides on the Dorrigo 
Plateau, where prolonged power failure and blocked roads 
saw many thousands of litres of milk lost. 22 local 
government areas were declared natural disaster zones. 
Among the hardest hit were dairy and beef farmers, and 
total agricultural losses were estimated to be as high as 
$80M.  
The severe storms also hit south-east Queensland. The 
Emergency Services Minister said the storm had caused 
significant damage to roads and to as many as 600 homes 
and businesses. Scores of vehicles were swept away by 
flooding and others were damaged by water. It was 
considered that the removal of natural barriers such as 
rocks, sandbanks and bends in the Brisbane River had 
allowed the tide to travel 73km further along its length, 
“damming” the mouths of suburban creeks during high 
tides and forcing floodwaters backwards, making the 
flooding more severe more quickly. Damage was 
estimated at $15-20M, and was confined to pockets in the 
south-east corner of the state, with areas on Brisbane’s 
southside, inland regions of the Sunshine Coast, and the 
northern tip of the Gold Coast worst hit. The Brisbane 
Weather Bureau said the storm’s intensity was a one-in-
100-year event. It also brought down trees and power 
lines. 

Daily Examiner 
(Grafton) 9 & 10 Mar. 
2001; Advocate (Coffs 
Harbour) 9 & 10 Mar. 
2001; Northern Star 10 
Mar. 2001; Gold Coast 
Bulletin 10 Mar. 2001; 
Sydney Morning Herald 
10 Mar. 2001; 
Emergency Management 
Australia (2004); 
Queensland Government 
State Disaster 
Management Group 
(2007). 
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26 April 
2001 

South-East 
Queensland 

A severe storm, which witnesses said had the power of a 
mini-tornado, ripped through the Gold Coast. Strong 
winds tore roofs from more than 60 houses, brought down 
trees and power lines, and caused traffic chaos. More than 
60 SES volunteers worked late into the night to provide 
emergency repairs to houses in the Broadbeach area. SES 
Gold Coast said that more than 60 houses had major roof 
damage and collapsed walls, and some were left ‘beyond 
repair’. Many others sustained flood damage. The majority 
of emergency calls were about fallen trees and power 
lines, which cut power to around 2,000 homes, mainly in 
the Mermaid Beach and Burleigh Heads areas. The 
weather bureau said the storm developed over northern 
New South Wales and bore down on the Gold Coast with 
strong winds, rain and hail, before losing force as it moved 
further up the coast. Parts of the Gold Coast recorded up to 
30mm of rain during the storm. Torrential rains pounded 
most suburbs, causing flooding damage to homes, 
shopping centres and major hotels. Motorists were forced 
off the road by the wild weather and several boats moored 
in canals were overturned. Hardest hit by the unseasonal 
storm were Mermaid Waters, Broadbeach and Florida 
Gardens. A unit on Chevron Island had to be condemned 
after being hit by lightning.  

Courier Mail, 27 April 
2001, p. 1, 3 & 4; 
Courier Mail, 28 April 
2001, p. 14; Gold Coast 
Bulletin, 28 April 2001, 
p. 6; Emergency 
Management Australia 
(2004). 

22 
December 

2001 

South-East 
Queensland 

Violent storms gouged a multimillion-dollar path of 
destruction through south-east Queensland on 22 and 24 
December. On 22 December a line of storms formed mid-
afternoon on the Darling Downs, swinging east across a 
200km front, with the northern-most damage recorded at 
Bribie Island, the southern-most at the Gold Coast. The 
storms petered out around 9pm. Hundreds of homes on the 
Gold Coast and in Boonah, south-west of Brisbane, were 
hit by the storms with the damage bill expected to exceed 
$6.5M. Premier Peter Beattie said the State Government 
activated State Disaster Relief Arrangements. Lightning lit 
up the night skies during the storm, which hit at about 
7:30pm. In less than 15 min more than 23,000 homes were 
left without power. SES volunteers worked through the 
night, responding to calls from about 300 households. The 
worst hit areas on the coastal strip were Ashmore, 
Southport and Runaway Bay. Two of the storm cells 
collided at Dungadan, 40km west of Beaudesert, trees 
snapped and houses lifted off their foundations. 

Sunday Mail, 23 
December 2001, p. 4 & 
6; Courier Mail, 24 
December 2001, p.6; 
Gold Coast Bulletin, 24 
December 2001, p. 4 & 
5; Australian 
Broadcasting 
Corporation Regional 
News, 24 December 
2001; Emergency 
Management Australia 
(2004). 
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16 January 
2002 

North-East New 
South Wales, 
South-East 
Queensland 

Ferocious winds, wild rain and hail lashed the Tweed on 
16 January, with Kingscliff bearing the brunt of the storm. 
Residents described hail stones as “larger than cricket 
balls” that passed through roof tiles with ease. Tropical 
Fruit World said a massive amount of fruit had been 
brought to the ground, and gum trees had been torn out by 
the roots or snapped. Some hailstones were as big as three 
of four cricket balls put together. Kingscliff, Cudgen and 
Banora Point were worst hit, with the SES responding to 
over 500 calls for help. Flash flooding hit streets around 
Banora Point and South Tweed Heads, with the Tweed 
City shopping centre affected by water coming through the 
ceiling. The Premier declared the Tweed Shire a natural 
disaster area as residents began the clean up after the 
ferocious storm. The SES had received 750 requests for 
assistance by the evening of 16 January after hailstones the 
size of cricket balls, fierce winds, and heavy rain battered 
the region. The storm ripped through the area at 4pm on 16 
January sending massive hailstones careering horizontally 
through house windows and smashing roof tiles. It was 
reported that up to 25,000 properties were without power 
at the height of the storm. About 150 homes were 
damaged, with the repair bill expected to pass $1M. 
Farming properties were also badly hit, with 500ha of 
sugar cane worth $4M destroyed. Flash flooding and tree 
debris were the major storm impacts in the Tweed 
business district. Two occupied houseboats were swept 
kilometres down the Tweed River towards the bar before 
crashing into rock walls under the force of ferocious 
winds. Guests were evacuated from Coolangatta’s 
Beachcomber Resort when water flooded into a lift well. 
Flash flooding was made worse when huge fronds from 
mature palm trees blocked the road. The hailstorm dumped 
ice golf balls into cotton crops just outside Narrabri. On 
the property at Maules Creek a 200 hectare cotton crop 
was all but destroyed. New South Wales Canegrowers 
Association president said 15 growers in the Stotts Creek 
and Chinderah in north-east New South Wales faced 
potential losses of $4M. 

Gold Coast Bulletin 17 
& 18 January 2002; 
Sydney Morning Herald 
17 & 18 January 2002; 
Courier Mail 17 January 
2002; Emergency 
Management Australia 
(2004). 

16 June 
2002 

South-East 
Queensland, 
North-East New 
South Wales 

The weekend of 15-16 June experienced unseasonably 
high temperatures in south-eastern Queensland and 
northern New South Wales. Violent storms occurred on 
the night of Sunday 16 June. Power was cut to more than 
12,000 homes as electrical storms swept through south-
east Queensland and northern New South Wales. The 
storm was worst at areas north of Warwick, including 
Allora, Dalby and Condamine, but power was cut to more 
than 600 homes in Kingston, Logan City, and more than 
200 homes in Cedar Creek and surrounding areas. In 
north-east New South Wales 100km/hr winds tore off 
roofs and snapped trees at Billinudgel and Ocean Shores, 
heavy rainfall hampering SES work. Similar wild storms 
were recorded on the central coast at Gosford, Wyong, 
Mangrove Mountain and Avoca and as far south as 
Canberra. 

Daily Telegraph, 17 
June 2002, p. 7; 
Canberra Times, 17 
June 2002, p. 1; 
Australian Associated 
Press, 17 June 2002; 
Australian Associated 
Press, 18 June 2002; 
Gold Coast Bulletin, 28 
June 2002, p. 3; 
Emergency Management 
Australia (2004). 
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10 
December 

2002 

South-East 
Queensland, 
North-East New 
South Wales 

Shops were flooded and thousands of homes blacked out 
as a line of thunderstorms swept across northern New 
South Wales and south-east Queensland. Winds of up to 
100km/hr were recorded at the Darling Downs, and 23,000 
homes and businesses were blacked out. Brisbane recorded 
downpours of up to 59mm in 1 hr. Many traffic accidents 
were reported, as lighting and more than 50mm of rain 
played havoc in Brisbane’s peak hour traffic. On the Gold 
Coast, strong wind gusts (up to 60km/hr) snapped trees, 
unroofed houses and brought down power lines. SES 
workers received calls from more than 50 residents whose 
homes were damaged in the storm, and another 30 in the 
Tweed area. A mini tornado cut a swathe through Ballina, 
where a caravan was flipped over and the local fire station 
had half of its roof torn off. The heavy rain that 
accompanied the storm was a blessing for the drought-
parched Gold Coast, with heavy falls reported in the Hinze 
Dam catchment area. By 12 December, about 500 claims 
had been lodged for more than $1M. 

Courier Mail, 11 
December 2002, p.1 & 
4; Australian 
Broadcasting 
Corporation Regional 
News 11 December 
2002; Gold Coast 
Bulletin, 11 December 
2002, p.3; Australian 
Associated Press 12 
December 2002; 
Emergency Management 
Australia (2004). 

24 
December 

2002 

North-East New 
South Wales, 
South-East 
Queensland 

Severe storms lashed Northern New South Wales and 
Southern Queensland. Lismore bore the brunt of the storm, 
with winds in excess of 100km/h and heavy rain. 28 
houses and two aged-care facilities were damaged in 
Lismore. Most of the damage to homes was caused by 
flying debris, which also destroyed significant energy 
infrastructure. At the height of the storm, 25,000 families 
in New South Wales and Queensland were without 
electricity. A house near Esk burnt down after a suspected 
lightning strike. 

Daily Telegraph, 25 
December 2002, p.7; 
Australian Associated 
Press, 25 December 
2002; Gold Coast 
Bulletin, 25 December 
2002, p. 5; Gold Coast 
Bulletin, 26 December 
2002, p. 5; Emergency 
Management Australia 
(2004). 

26 June 
2003 

North-East New 
South Wales, 
South-East 
Queensland 

Flooding rains and gale-force winds caused rivers to 
overflow in northern New South Wales around 
Murwillumbah, Mullumbimby and Byron Bay. One 14-
year-old boy was rescued on the New South Wales 
northern coast when he tried to save a calf from rising 
waters and became trapped in a tree himself. The fire 
brigade helped to evacuate children from two schools in 
the Brunswick region, causing 14 students and six teachers 
to spend the night camped out at The Pocket School, 
between Billinudgel and Mullumbimby. On the Gold 
Coast, 200m swells were recorded, and a surfer, who had 
been dragged across jagged rocks, was taken to hospital 
with leg injuries. Up to 10,000 homes on the Gold Coast 
were left without power, due to a lot of trees taking out 
power lines and a lot of debris blown into the lines. The 
heavy rain is believed to have come from a rapidly 
developing low-pressure system, with forecasters calling it 
a “weather bomb” because the pressure dropped so 
quickly. 

Courier-Mail , 27 June 
2003; Gold Coast 
Bulletin, 27 June 2003; 
Emergency Management 
Australia (2004). 
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2-3 
October 

2003 

South-East 
Queensland 

Moving at 70km/hr, a line of thunderstorms moved east 
from the Granite Belt during the afternoon of 2 October. 
Damaging wind gusts up to 90km/hr and heavy rain 
caused extensive tree damage and brought down trees and 
power lines, approximately 35,000 homes without power 
as a consequence, mainly in the Gold Coast and Hinterland 
areas. Falling trees and branches damaged approximately 
30 homes. The best rainfall was at Wallangarra with 
110mm.  

Courier Mail, 3 October 
2003, p.7; Australian 
Broadcasting 
Corporation News, 3 
October 2003; 
Australian Associated 
Press General News, 4 
October 2003, Nightlead 
& Daylead; Queensland 
Government Department 
of Emergency Services 
(2007) 

26 
October 

2003 

South-East 
Queensland 

Thunderstorms producing large hail and strong winds 
moved across south-east Queensland causing widespread 
power outages. The Minister for Emergency Services 
activated Natural Disaster Relief Arrangements as a result 
of damage to crops and government infrastructure 
exceeding $2M. The Insurance Disaster Response 
Organisation estimated damage to private houses and 
businesses in excess of $20M. The storm stripped fruit 
from vineyards and orchards from Tenterfield to Warwick. 
The worst affected areas were Currumbin, Palm Beach, 
and Coolangatta. Hail was golf ball to cricket ball sized. 
Many cars and 400 homes were damaged and over 100 
animals and birds, including a dozen kangaroos and 
wallabies and 14 pelicans, were battered to death by hail 
up to cricket ball size at the Currumbin Wildlife 
Sanctuary. They included three endangered Dorcopsis 
wallabies from Papua New Guinea. The sanctuary had the 
only six Dorcopsis wallabies in captivity in Australia, as 
part of a breeding program to try to increase their 
numbers. The sanctuary became over-run with wildlife 
injured in the storm. More than 60 new patients, including 
possums, lorikeets and kookaburras, were treated for hail-
related injuries. Insurance damage was estimated at $16M 
with almost 6,000 claims. 

Australian Broadcasting 
Commission News, 26 
October 2003; 
Australian Broadcasting 
Commission News, 27 
October 2003; 
Australian Broadcasting 
Commission News, 30 
October 2003; Courier 
Mail, 27 October 2003, 
p. 1 & 4; Gold Coast 
Bulletin, 27 October 
2003; Courier Mail, 28 
October 2003, p. 3; p. 8; 
Australian Associated 
Press Pty Ltd General 
News, 28 October 2003; 
Queensland Government 
Department of 
Emergency Services 
(2007); Bureau of 
Meteorology (1999); 
Australian Weather 
News (2007); 
News.com.au, 
http://www.news.com.au
/, 27/10/03; this 
document. 
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24-30 
January 

2004 

South-East 
Queensland 

On 24 January a severe storm affected the Gold Coast. 
Trees were felled in the Currumbin Valley area. The 
Coolangatta airport automatic weather station recorded a 
wind gust of 74km/h. The Gold Coast Seaway recorded a 
gust of 87km/h. Storms then moved northwards through 
Ipswich and greater Brisbane. Heavy rainfall, flash 
flooding and wind damage to trees was reported from a 
number of areas. A few houses were unroofed by wind at 
Ipswich and golf ball sized hail was also reported. Flash 
flooding was reported from Fortitude Valley, 
Woolloongabba, Oxley and Coorparoo. Several motorists 
needed to be rescued from their cars. On 25 January a 
severe storm developed south-west of Ipswich and moved 
through Ipswich, southern Brisbane suburbs and the 
Brisbane CBD. The AWS at Amberley RAAF base 
recorded a wind gust of 111km/h and a sustained wind of 
100km/h for 10 min. At Bundamba (near Ipswich) a 
tornado and golf ball sized hail were reported. A partially 
built house in Bundamba was destroyed and there was 
considerable tree damage reported from Bellbowrie (north-
east of Bundamba). On 26 January storms developed in the 
south-east coast district where warnings were issued for 
the Ipswich, Jimboomba and Beaudesert areas as well as 
areas immediately west of Greater Brisbane. Golf ball 
sized hail was reported from Ipswich. On 27 January 
marble to 20-cent piece sized hail was reported at Gatton.  
On 28 January severe thunderstorms in south-east 
Queensland occurred again with widespread damage. 
Hundreds of trees and power lines were brought down and 
90,000 houses lost power. The next morning 30,000 
houses were still without power with many houses 
suffering brownout conditions. Many houses suffered tree 
damage. There were two reports of large hail from the 
Sunshine Coast region, one of golf ball size hail at 
Kawana Waters and the other cricket ball size near 
Caloundra. On 30 January two foreign students (9 and 11 
years old) were seriously injured by a falling tree at the 
University of Queensland’s St Lucia campus. A block of 
units in inner-city New Farm lost its roof and an apartment 
building at Woodridge, south of Brisbane, was also 
damaged. The storms uprooted trees and brought down 
power lines across Brisbane, Redlands and Pine Rivers. 
Throughout the Brisbane area hundreds of houses were 
damaged by wind and falling trees and 121,000 homes 
were without power the next morning. The strongest winds 
were recorded from Banana Bank AWS on Moreton Bay 
near Cleveland with gusts to 122km/h. Brisbane recorded 
83km/h, Brisbane Airport 89km/h, and Cape Moreton 
102km/h. 

Courier Mail, 31 
January 2004, p. 1, 6 & 
7; Australian Weather 
News (2007);  
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18 March 
2004 

North-East New 
South Wales 

A severe thunderstorm hit the Northern Rivers of New 
South Wales. The Richmond and Tweed Valleys bore the 
brunt of these storms with flash flooding closing roads 
around Lismore where 30.4mm was recorded at the airport 
in 19 min. Wind caused extensive house and tree damage, 
particularly in Murwillumbah. Of 99 calls for help 
received by the SES, 86 were from the town where over 50 
houses were damaged and several destroyed. Over a dozen 
homes were partially or wholly unroofed at Byangun Rd, 
about 2km west of the town centre. Violent winds also 
downed trees and power poles over a wide area from 
Lismore to Kyogle and north-east to Murwillumbah. Over 
120 SES personnel spent 19 March mopping up the 
damage. Bray Park, 2km south-west of Murwillumbah, 
recorded 72.8mm for the 24 hrs to 9am on 19 March. 

Australian Associated 
Press, 19 March 2004; 
Daily Telegraph, 19 
March 2004, p.16; Gold 
Coast Bulletin, 19 
March 2004, p.5; Gold 
Coast Bulletin, 20 
March 2004, p.6; 
Australian Weather 
News (2007) 

29 June –1 
July 2005 

North-East New 
South Wales, 
South-East 
Queensland 

Intense rain and gale-force winds resulted in rainfall four 
to five times the average in many places in the region. 
Byron Bay recorded 265mm in 12 hrs, Evans Head 
156.8mm in 6 hrs. The Wilson River in Lismore peaked at 
10.2m (11m on the old gauge), 0.7m below the new levee. 
Highest rainfall records over 24 hrs were set on either of 
the two days at Tabulam (85.4mm), Mullumbimby 
(287mm, previous record 231.1mm in 1910), Woodburn 
(275.6mm previous record 184.2mm in 1945) and 
Alstonville (256mm previous record 203.2 in 1966). Much 
of the rest of New South Wales was drought-declared. 
Thousands of people were evacuated from Ocean Shores, 
New Brighton and Billinudgel as floodwaters entered their 
houses, and cut off the Pacific Highway. The Gold Coast 
had its heaviest rainfall in 30 years. Two men were killed, 
one swept from his bike into a culvert at Byron Bay and a 
young couple drowned when their vehicle was swept into 
the Coomera River at the Gold Coast. Tweed Heads alone 
suffered more than $1M damage, some of it through 
landslides, while the damage estimated in north-east New 
South Wales as a whole was $6M. 

Northern Star, 1 July 
2005, p. 7; Daily 
Telegraph, 1 July 2005, 
p. 2 & 7; 
Courier Mail, 2 July 
2005, p. 5; AAP Bulletin 
2 July 2005; 
Australian Broadcasting 
Corporation 2 July 2005;
Northern Star, 6 July 
2005, pp 23-26; 
Northern Star, 5 January 
2006, p. 8 
(retrospective); Lismore 
City Council (2006).  

31 
October 

2005 

Dorrigo A lightning bolt felled 71 dairy cows on a dairy farm at 
Fernbrook Loop Rd, at Dorrigo at 11am on Monday 31 
October, killing 68 of the prime herd. A single crack of 
lightning appears to have killed them, and they were 
worth, conservatively, more than $100,000. 

Northern Star 3 
November 2005, p. 23. 

1 December 
2005 

North-East New 
South Wales, 
South-East 
Queensland 

Torrential thunderstorms on the Sunshine Coast including 
276mm of rainfall on the tourist strip in the 24 hrs to 9am 
on 2 December, resulted in a landslip cutting the main 
thoroughfare into Noosa Heads. 30cm of muddy water 
flowed through Hastings St for almost 2 hrs, but work 
teams ensured recovery was swift. In the Clarence River 
Valley, Country Energy workers reported the worst 
electrical storm they had ever seen, with power lines 
struck by lightning and pulled down by falling trees. Two 
storms joined, one moving from the south-west, the other 
from the north. Thousands of Clarence Valley residents 
were left without power and with damage to vehicles and 
buildings. The area was declared a natural disaster zone, 
the damage bill expected to reach millions. 

Courier Mail 3-4 
December 2005, p. 7; 
Australian 3-4 
December 2005, p. 3; 
Northern Star 2 
December 2005, p. 3; 3 
December 2005, p. 5. 
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8 December 
2005 

South-East 
Queensland, 
North-East New 
South Wales 

One death and one near-fatality were recorded in severe 
storms which lashed the south-east Queensland and 
northern New South Wales coasts. A 41-year-old farmer 
from Clifton, south of Toowoomba, was struck and killed 
by lightning when a tree branch crashed into her four-
wheel-drive. A man at Kingscliff, on the northern New 
South Wales coast, was also struck by lightning while 
watching the storm from a rooftop. Brown’s Plains was 
one of the worst affected areas. 

Courier Mail 10-11 
December 1005, p. 3. 

18 
December 

2005 

North-East New 
South Wales 

A severe storm developed west of Tenterfield in the early 
afternoon, and intensified greatly as it wove its way 
towards Casino. Hailstones the size of tennis balls ripped 
through cars, roofs and banana plantations, leaving dents 
in bitumen roads. Tornado-strength winds felled trees and 
power lines and lifted roofs from houses.  

Northern Star 19 
December 2005, p. 1 & 
6; Northern Farmer 
Bulletin February 2006, 
p. 5. 

19 January 
2006 

North-East New 
South Wales 

More than 190mm of rain fell east of Lismore from 
midnight on 18 January, followed by general flooding in 
the area. Bangalow and Billinudgel were isolated, and 
several motorists in the region had to be rescued. Flash 
flooding occurred along the Brunswick River and in 
Wilson Creek. The Pacific Highway was cut in several 
places, and many caravan and camping areas were 
inundated. In the Tweed Valley in the 24 hrs to 3pm on 19 
January, 144mm of rainfall was recorded at Bilambil 
Heights, 129mm and Cabarita and 102mm at Tweed 
Heads. Several roads were cut and low-lying areas 
flooded. Road damage in the Lismore-Ballina area was 
estimated at $1.6M. 

Northern Star 20 
January 2006, p. 1, 4-6, 
16-17; Echo (Lismore) 
16 January 2006, p. 1. 

March 
2006 

South-East 
Queensland, 
North-East New 
South Wales 

Storms verging on cyclonic intensity lashed southern 
Queensland and northern New South Wales, eroding 
frontal dunes. The sea-change phenomenon stated to be 
threatening the health of coastlines due to councils bowing 
to pressure and allowing building on frontal dunes. Sand 
replenishment programs using sand sourced at sea rather 
than from other parts of the dunes are being considered to 
compensate for losses. 

Australian 11-12 March 
2006, p.11 
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The Sustainable Tourism Cooperative Research Centre 

(STCRC) is established under the Australian Government’s 

Cooperative Research Centres Program. STCRC is the 

world’s leading scientific institution delivering research to 

support the sustainability of travel and tourism – one of 

the world’s largest and fastest growing industries.

Introduction 

The STCRC has grown to be the largest, dedicated tourism 

research organisation in the world, with $187 million 

invested in tourism research programs, commercialisation 

and education since 1997.

The STCRC was established in July 2003 under the 

Commonwealth Government’s CRC program and is an 

extension of the previous Tourism CRC, which operated 

from 1997 to 2003.

Role and responsibilities 

The Commonwealth CRC program aims to turn research 

outcomes into successful new products, services and 

technologies. This enables Australian industries to be more 

efficient, productive and competitive.

The program emphasises collaboration between businesses 

and researchers to maximise the benefits of research 

through utilisation, commercialisation and technology 

transfer.  

An education component focuses on producing graduates 

with skills relevant to industry needs.

STCRC’s objectives are to enhance:

•	 the contribution of long-term scientific  

and technological research and innovation  

to Australia’s sustainable economic and social 

development;

•	 the	transfer	of	research	outputs	into	outcomes	of	

economic, environmental or social benefit to Australia;

•	 the	value	of	graduate	researchers	to	Australia;

•	 collaboration	among	researchers,	between	researchers	

and industry or other users; and efficiency in the use of 

intellectual and other research outcomes.




