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Urban Floodplain Land-use — Acceptable Hazard? : A Case Study of Flood Risk Perception on the

Guragunbah Floodplain (Nerang River System), Gold Coast.

Introduction

Across Australia, urban floodplains continue to be developed despite the acknowledgement by expert
hazard/ risk assessors that there is a flood risk (Handmer, 1995; Lambley, 1996; Smith, 1998; Granger et al,
1999, Granger et al, 2000, Granger et al, 2001). Even within legislative environments such as the
Queensland Government, that does require the consideration of natural hazards within land-use planning
decision frameworks, development continues to occur within environments considered ‘at-risk’. This
project suggests that a factor in this continued growth is the way in which the various stakeholders involved

in the decision-making framework define flood risk acceptability.

For land-use and development to continue, a level of flood risk must be defined as acceptable for an area.
One stakeholder group - the local government, usually establishes this level. = While the planning
legislation dictates that the local government makes the final land-use and management decisions, each
stakeholder in the development process will perceive the hazard and define their own level of ‘acceptable’
flood risk. It is assumed through the decision-making process that the local governments have set
acceptable risk standards that are appropriate to the needs, perceptions and vulnerability of the stakeholders
within the floodplain community. However, evidence suggests that urban community vulnerability to
hazards such as flooding is increasing (Laska, 1990; Green et al, 1991; Montz, 1992; Chan, 1995;
Shrubsole and Scherer, 1996; Smith, 1998; Fordham, 1998, 1999; Hewitt, 1983, 1999; Cannon, 1994,
Varley, 1994; Blaikie et al, 1994; Handmer, 1995; Melick, 1996; Tobin and Montz, 1997; Bolin and
Stanford, 1998; Young, 1998; Granger, 1999; Granger et al, 1999, 2000; 2001;). This leads us to question
exactly how comprehensible and acceptable the policy flood risk standards (such as the 100-year event) are

to the exposed floodplain/ flood affected area occupants and their choice in land-use.

Background to the study

Floodplain management in Queensland has traditionally been the responsibility of individual local
government areas. The minimal state and federal government involvement has lead to a wide variety of
responses at the local government level, from basic acknowledgement through to award winning
management strategies. In the last seven years, more guidance has come from higher levels of government

in the form of the Australian/ New Zealand Standard ‘Risk Management Framework’ (AS/NZS 4360

1995), adopted in 1995 (Salter, 1996, 1997; Angus, 1997, 1998; Standards Australia, 1999), and the
Australian National Floodplain Management Guidelines, adopted in 1996 (SCARM, 2000). Both



frameworks, which can be adopted by individual local government areas, prescribe processes by which

risks should be identified, assessed and treated within a community and legislative environment.

In Queensland today, there are attempts underway to formally draft a state planning policy specifically
related to land-use within hazardous areas, such as on floodplains/ flood affected land. In an attempt to
reduce the levels of community vulnerability to flooding and assist local governments that may have not
yet have had the financial opportunities to assess their own levels of flood exposure and community
perception, it has been suggested that a base design flood level (acceptable flood risk) be defined within the
policy. It is anticipated that this level, currently proposed as the 1 in 100 year flood event, be adopted as
the design standard unless individual local governments can prove another level is suitable through detailed
flood risk analysis and mapping that also includes a community vulnerability assessment and consultation
process (Personal Interview with Queensland Department of Emergency Services Representative, 18 April
2002). The 1 in 100-year flood event is already the design standard adopted by many local governments
throughout the State, as well as internationally — but who decides this level is acceptable and how does it
compare with other stakeholders definitions of acceptable flood risk? And do the stakeholders really
understand what this flood risk benchmark represents? This project seeks to answer the following
questions:

1. Does a generally accepted level of flood risk exist for the urban floodplain or do variations exist in

the way in which the stakeholders perceive risk?
2. What effect do/ may any differences in acceptability have on community vulnerability?
3. Can the decision-makers within the local government justify the level of risk acceptability they set
or are they being too restrictive or relaxed when it comes to acceptable land-use?
4. And are the stakeholders making land-use decisions based on a level of risk and associated

consequences they understand and accept?

The Case-Study Local Government Area

A local example of land-use planning and management within an ‘at-risk’ flood affected environment — the
Guragunbah floodplain urban area located on the Gold Coast - forms the case study of this project. The
Guragunbah (Carrara-Merrimac) floodplain management area is located within the lower catchment of the
Nerang River floodplain system. This area is highly desirable as it represents a transition zone between the
coastal and hinterland regions and lifestyles of the Gold Coast. The flood-affected areas were originally
drained for dairy farming in the early 1900s, but population growth during the 1960s and 70s saw the land
converted to include waterway systems and a combination of residential, tourist/recreational, commercial,
special facilities, industrial and open space land-use. Residential suburbs and human made lakes and canal

systems now also surround the area.



Until 1995 the flood-affected areas were under the jurisdiction of two separate city councils, whose
boundaries fell just to the east of the study area. The amalgamated Gold Coast City Council, formed in
1995, acknowledged the potential urban flood problem and set about reviewing the development practices
and planning for the city’s floodplains and river systems. This review resulted in the formation of the
Carrara-Merrimac Floodplain Advisory Committee (representatives from GCCC, state government, the
development industry and the community) and development of the Guragunbah Structure Plan, associated
planning codes for flood-affected environments and a Nerang River Mitigation project, for which the
Council received recognition in 1999. The Guragunbah floodplain is now managed as a special
development area (GCCC, 2001), a status that allows the local government to place conditions and
restrictions on development and land-use. This classification as a special development area and the
associated land-use planning indicates that the local government decision-makers have acknowledged the
flood risk as a potential hazard. This provides an opportunity to study an area that has been identified for
the potential risk that any land-use may be subject to and examine how the stakeholders involved in this

process define acceptable flood risk.

The Study to Date

This study initially set out to examine how a local government authority integrates hazard management into
land-use decision-making frameworks; what processes operate for development and management to
continue; and also to identify who the stakeholders and decision-makers in the floodplain land-
use/management planning processes are. Researchers examining floodplain management initiatives at local
government levels have concluded that in order to sustain increasingly (vulnerable) urban communities, it
is necessary to integrate hazard management into legislated land-use planning processes (Handmer, 1996;
May, 1997; Burby 1998a, 1998b; Burby et al, 1998; Burby et al 1999; Burby et al 2000). To date, there has
been little advancement is this area with the research highlighting such inhibitive issues as the way in
which the hazard is perceived and rationalised by those responsible for management and planning;
relationships between government units and levels; and resource availability (Lambley, 1990; Handmer,

1996; May, 1997; Burby 1998a, 1998,b; Burby et al, 1998; Burby et al 1999; Burby et al 2000).

A descriptive model of how hazard management in general could, theoretically, be integrated into the land-
use planning process according to current legislation was generated. Following the adoption of the
Integrated Planning Act in 1998, the Queensland State Government does regulate the way in which
applications for land-use are assessed and subsequent decisions made by local government. There is also
the Australian Standard Risk Management framework for identifying, assessing and treating risk (Salter,
1996, 1997; Angus, 1997, 1998; Standards, 1999). From these two pieces of legislation, a descriptive

model of how land-use planning and management decisions regarding a potentially hazardous (floodplain)



environment could occur was developed. It was hypothesised that hazard management was integrated into
the land-use decision-making framework at three main stages:
1.) At the Consultation stage, When the Department of Emergency Services, the Department of
Natural Resources and the Department of Local Government and Planning may act in a referral
capacity, helping assess the suitability of the proposed development within the hazardous
environment. The hazard management strategies and organisational units are used, for example,
to:

e Determine planning conditions for the special development area; and
assessment evaluation criteria or objectives for the development
proposals, and their application;

e Determine the likely influence of the development on the existing flood
risk and surrounding properties; and whether the development is
suitable for the area and if any modifications or conditions are required.

2.) At the Assessment and Decision stages, When the council may use the hazard
management generated evaluation criteria and referral agency recommendations to:

e Determine what kind, if any, conditions need to be placed on the
project during the formal assessment of the proposal;

e To support their condition to conditionally approve or reject the
development application; and

e  To determine what level of mitigation may be required;

3.) At the Follow-Up and Monitoring stage, If allowed to proceed, the relevant authorities may
use hazard management monitoring strategies (such as re-evaluating level of risk), standards or
officers to inspect the site and ensure that the conditions prescribed are being followed, and that

the development matches with that which was actually approved.

Based on interviews with stakeholders, direct observation of planning meetings and the examination of
planning documents, a second descriptive model of observed processes was then generated for the study
area local government. The model of observed processes indicated that there is a set framework within the
local government study area for the managing the potentially hazardous (flood-affected) environments,
establishing regulations and evaluating land-use proposals. While the planning framework operating within
the local government study area did not differ from that prescribed by the current QId legislation, the way
in which hazard management is incorporated into the process was different than originally anticipated.
Within this local government case-study setting, the hazard management framework is actually integrated
in a top down manner, after a citywide assessment of potential hazards and during the establishment of
initial planning standards and schemes for the city. The planning standards and codes are then applied
during the development assessment process prescribed by the State Government (IDAS framework). In the

case of the Gold Coast City Council, an assessment of natural hazard risk was undertaken shortly after the



amalgamation of the former Gold Coast and Albert shire Councils, following the AS/NZS Hazard
Management framework. Flooding was identified as such a significant potential threat to the city, that a
specialised Flood Strategies Section (consisting of hydrological engineers as well as social planners) was
established to guide the council’s land-use planning and management of the floodplains and flood affected
environments, as well as to examine the community’s perceptions of flooding and eventually develop an
education campaign on the potential flood risk (projects currently underway). The Flood Strategies
Section, following the Federal Government’s Floodplain Management Guidelines, established the land-use
planning standards, which are applied by the hydrologists within the planning directorate. In order to make
a recommendation to the council’s planning committee, the town planning officers use the hydrologist’s

assessment of the land-use proposal against the planning code for flood-affected environments.

Within the study area, counter disaster planning occurs separately to the process identified above. The
hazard management frameworks were found to be integrated into the planning structure primarily during
the initial assessment identifying the city’s potential hazards and then through the establishment of policies
and regulations. The Counter Disaster Planning Process works off the initial hazard assessment, parallel to
the planning process and with the Flood Strategies Section. Information regarding land-use and community
demographic characteristics across the city is fed back into Counter Disaster Planning Process and used to
identify and make provisions for vulnerable sections of the community. A project currently underway
involves the use of Geographical Information Systems to map land-use and community characteristics in
relation to likely impacts from the hazards that may affect the city (Personal Interview with Gold Coast

City Council Counter Disaster Planning Unit Representative, 12 April 2002; Betts et al, 2001; Betts, 2002).

From the model of observed processes, it was possible to identify four main stakeholder groups involved in
the decision-making process:

1. The Local Government (hydrological engineers, town planners, sub-division coordinators,
statutory planners, development assessment and compliance officers, building and technical
services operators, planning, environment and transport officers, referral agencies, pre-application
advisors, building certifiers, social planners, and local area representatives);

2. Hazard Managers (members of the Disaster District Control Group, Local Government Counter
Disaster Committee, disaster coordinators, members of the flood strategy group);

Development Industry (major corporate landholders, developers and real estate agencies); and
4. Floodplain Occupants (those residing within the residential and commercial developments on the

floodplain).

While the descriptive model illustrated the processes that operate to manage land-use on the floodplain and
flood-affected environments, it also identified another significant factor — the foundation of acceptable

flood-risk levels or benchmarks. At the initial stage of deciding upon ‘acceptable’ flood risk standards, the



study area local government has adopted a ‘design flood’ for land-use planning purposes (the 1 in 100 year
event) (Gold Coast City Council Full Council Meeting, 25 May 1995). From this standard, the Flood
Strategies Section set acceptable benchmarks for the range of land use alternatives (residential, commercial,
industrial, recreational, special facilities and transport routes) based on a process of risk assessment
involving a ‘risk management strategy for each likely land use’ (Betts, 1999:5) and identifying the factors
that may effect accessibility to the land-use (such as flood characteristics, population characteristics, what
emergency management is in place and the topography of the area) (Betts, 1999). The model of observed
processes also illustrated four other stages at which some level of ‘acceptable’ flood risk is decided upon
and adopted by the stakeholders identified above:

1. Developers perceiving a land-use demand;

2. Assessing development proposals;

3. Making the final decisions regarding the appropriateness of proposals (weighing development

constraints and benefits); and

4. Occupants choosing to locate within the floodplain/ flood affected environment.

The identification of the five stages at which an acceptance of flood risk occurs, allows further
investigation into exactly what level of flood risk each stakeholder group finds ‘acceptable’, how they
interpret the information they receive, and whether the local government’s assumptions about the

community stakeholders are accurate.

‘Acceptable’ risk has generally been a characteristic examined within a wider framework of risk perception
research. Research within the broader hazards area has tended to concentrate on how residents perceive
risk and what demographic characteristics make communities vulnerable, and we have a fairly good
understanding as to why residents continue to locate in a hazardous environment and how they adapt and
perceive flood risk (White, 1945,1961; Kates, 1964, 1967, 1971; Burton et al, 1964a, 1964b, 1968; Kates et
al, 1961; Baker and Pattern, 1974; White and Haas, 1975; Bradshaw, Simpson-Housely, 1978; Waterstone,
1978; Macey, 1979; Hansson, Noulles and Bellovich, 1982; Bradway Laska, 1986; Beatley and Bower,
1986; Pilisuk, 1987; Laska, 1990; Montz, 1992; Kasperson and Dow, 1993; Chan, 1995; Shrubsole and
Scherer, 1996; Mesch and Manor, 1998; Prater and Lindell, 2000). Variables such as age, experience and
length of residency, as well as heuristics or mental tools such as information recall, are significant in the
continued occupancy of hazardous areas, hazard knowledge, perception and mitigation (White, 1945,1961;
Kates, 1964, 1967, 1971; Burton et al, 1964a, 1964b, 1968; Kates et al, 1961; Baker and Pattern, 1974;
White and Haas, 1975; Bradshaw, Simpson-Housely, 1978; Waterstone, 1978; Macey, 1979; Hansson,
Noulles and Bellovich, 1982; Bradway Laska, 1986; Beatley and Bower, 1986; Pilisuk, 1987; Laska, 1990;
Montz, 1992; Kasperson and Dow, 1993; Chan, 1995; Shrubsole and Scherer, 1996; Mesch and Manor,
1998; Prater and Lindell, 2000; Gillespie et al, 2002). We have some understanding of how other

stakeholders such as developers and real estate agents perceive the flood risk, but such groups have not



been extensively studied (Kaiser et al, 1987; Shrubsole, 1996). We do not really have a good
understanding of how local governments arrive at an ‘acceptable’ level of risk enabling them to justify their
planning decisions, although there are studies examining the ways in which hazards are managed by local
government authorities (Childs et al, 1996; Handmer, 1996; Chan, 1997; Sjoberg, 2001; Gillespie et al,
2002).

According to Slovic (1979, 1980), acceptable risk is a position we arrive at after compromising benefits
and costs of exposure to the risk. It may not necessarily be the ‘ideal’ level of risk, rather one based on our
decision-frames — what level of knowledge, perception and understanding we have about the risk and its
consequences, what alternatives we are aware of and can undertake (and at what cost/benefit), our planning
horizon etc. Further research has indicated that acceptability can be influenced by the perceived
voluntariness of exposure, catastrophic potential and equitable distribution of costs, benefits and risk; the
characteristics and credibility of the decision-maker; and the political, social, environmental and
economical context in which the risk is being evaluated and decisions made (Fischhoff er al, 1978, 1984;
Vlek et al, 1981; Renn and Swanton, 1984; Slovic, 1987; Slovic et al, 1980,1995; Lave, 1989; Philley,
1992; Pasman, 1993; Rohrmann, 1994; Baird, 1996; Pilgrim, 1999).

Further on from this, the literature shows that stakeholders do not always share similar hazard perceptions
or definitions of acceptable risk - different-groups within society have different decision-frames.
Throughout the research, levels of acceptability and risk perception among various social groupings have
been examined (Fischhoff et al, 1978, 1982; Slovic, 1987; Slovic et al, 1980,1995; Cutter, 1994; Gutteling
and Wiegman, 1996). Further developments in this broad field examined the effects of internal judgement
processes or heuristics; societal amplifications of risk messages; and cultural biases resulting from levels of
community participation (Tversky and Kahneman, 1974; Marris, Langford & O’Riordan 1998; Lupton,
1999a,b). Although the current terminology favours ‘stakeholder groups’, variations between experts and
laypersons have consistently been found to exist (Green, Tunstall and Fordham, 1991; Jassanoff, 1993;
Lazo, Kinnell and Fisher, 2000; Wright, Pearman and Yardley, 2000; Rowe and Wright, 2001; Sjoberg,
2001). Experts were more likely to base their perceptions on statistics and probabilities, while laypeople
based their, more subjective, perceptions on experience, perceived controllability, equitability, familiarity
and the level of catastrophe they associated with the hazard (Fischhoff, 1978; Slovic et al, 1980; Covello et
al, 1981; Renn and Swanton, 1984).

The level of satisfaction and trust in those responsible for managing, regulating and protecting society from
risks has also emerged as a significant determinant of risk acceptability. Starr (1987) suggested that ‘public
acceptance of any risk is more dependent on public confidence in risk management than on the quantitative
estimates of risk consequences, probabilities and magnitudes’ (Starr, 1987:98). The body of risk perception

and ‘acceptability’ research, now moving forward into examining the way in which organisations manage



and regulate hazards (both natural and technological), continues to support the original finding that
stakeholders (scientists, planners, and occupants, for example) do not share a common definition of risk or
hazard perception, and also differ in the ways in which the information they receive is interpreted
(particularly how probabilities and numerical statements are comprehended) (Gough, 1990). Recently,
there has been fairly extensive research into this issue, particularly from a medical perspective (Golding, et
al, 1992; Walston, 1994; Corso, 2001; Edwards, 2002). Research in the area of risk communication has
also found that stakeholder groups (again, technical ‘experts’ and the general public) interpret risk
measures and messages differently (Sewell, 1971; Kaiser et al, 1987; Bradbury, 1989; Fiorino, 1989; Kraus
et al, 1992; De Rodes, 1994; Shrubsole et al, 1996; Fordham, 1998; Sjoberg, 1998; Flynn, 1999). Such
findings have implications for the ways in which the decision-makers of potentially hazardous
environments arrive at an assumed level of acceptable risk, acceptable consequences and acceptable use.
Therefore, can one decision-making group (such as the local government) really establish a level of flood

risk that is generally accepted by all floodplain stakeholders?

This project focuses on whether there are inconsistencies within and between groups responsible for
making acceptable risk decisions, and how these inconsistencies within the decision-making framework
may translate into land-use decisions resulting in the continuing development of floodplain and flood-
affected environments and increasing community vulnerability, and makes the following hypotheses:

1. The occupants of the flood affected areas have little personal experience with flooding in their
current locations and therefore, have low perceptions of the actual levels of flood risk they may be
exposed to. Because the occupants have low perceptions of flood risk, they will not be willing to
accept a high level of flood exposure within their suburbs or to their properties.

2. The way in which flood risk is currently presented is not well understood or interpreted by those
currently exposed to the risk. Presenting risk in a non-technical manner, such as through scenarios
using simple language and photos illustrating flood events in familiar areas, will help the
occupants to better understand the flood hazard in their local area and elicit more accurate
portrayals of what occupants consider to be an acceptable flood risk.

3. The acceptable flood risk benchmarks, established by the local government, for land-use within
flood-affected areas do not match the level of flood risk deemed acceptable by the occupants of
the flood-affected areas.

4. The stakeholders have inaccurate perceptions of the levels of flood risk other stakeholder groups
define as acceptable, these discrepancies occur because decisions regarding other stakeholder’s

perceptions of risk are made without direct consultation.



Examining Stakeholder’s Perceptions of Acceptable Risk

The next stage of the project has involved communicating with the stakeholders in order to establish their
perceptions of the hazard and an ‘acceptable’ level of flood risk; and also, to examine how acceptable risk

levels compare with the development of floodplain/ flood-affected environments within the city.

Representatives of the land-use planning, hazard management agencies and development industry were
interviewed using a semi-structured approach. In order to gain a cross-section of occupants, five suburbs
that surround the Guragunbah management area in the lower catchment were selected, based on their
proximity to the study area and their composition of a variety of land-uses. Both residential and
commercial occupants were approached and while commercial occupants showed genuine interest in the
topic, the majority of those contacted did not have the time to participate. As a result, it was decided to
focus on the residential occupants. A pilot survey was completed in early August and after a couple of

minor adjustments to the questionnaire, the full survey commenced in late August.

The questions used in both the semi-structured interviews and the questionnaire were based around five
themes:

1. How do the stakeholders perceive the flood risk?

2. What level of flooding are stakeholders prepared to accept and what level of flood-risk
responsibility do the stakeholders assume they have?

3. How do the stakeholders perceive each other’s levels of acceptable risk and
responsibility?

4. How do the stakeholders interpret the way in which flood risk information is presented to
them and does the way in which the information is presented have an effect on the level
of risk that stakeholders are willing to accept? And

5. How accurate/ relevant are the government/policy set standards of ‘acceptable’ flood-risk

and land-use?

The questionnaire consisted of 27 basic scaled response questions addressing the topics identified above.
In order to examine whether risk presentation has any effect on risk acceptance and if the occupants
accurately interpret the current presentation formats and terminology, three levels of flood risk were
identified — minor (1 in 5/10), moderate (1 in 20/50) and major (1 in 75/100). The flood risk levels were
presented to respondents in three ways, in styles two and three the flood severity/ associated level (such as
1 in 20, 1 in 100) was not disclosed to the respondents in an attempt to further examine how the flood risk
is perceived and whether there are alternative means of deriving and presenting acceptable risk:

1. In numerical terms, such as a 1 in 20, 1 in 50 and 1 in 100 year event, as well as % AEP;



10

2. By way of verbal statements or scenarios based on simple language that provided an indication of
the likely effects of flooding on roads, services and residential areas in the case of minor, moderate
and major flooding (the severity of flood was not disclosed to respondents); and

3. Photo illustrations of actual flooding within the study area corresponding to the three levels of

identified flood risk (the photo dates and flood severity were not disclosed to the respondents).

At this stage of the project (data collection is nearing completion), basic descriptive data analysis of the

questionnaires is taking place, while content analysis of the interview transcripts is also continuing.

Tentative Results and Conclusion

The major outcome of the study will be an illustration of how the various stakeholders perceive the flood
risk and acceptable risk within a ‘real world’ setting, providing an opportunity to amend existing
frameworks for more effective hazard management and land-use planning outcomes. The model will
present inconsistencies in the perception of acceptable risk against the current context of management and
land-use planning. The research will also examine the potential of two alternative presentation formats
(pictorial and scenario) in the communication and measurement of acceptable flood risk. While it is noted
that the results for the case study within this project are unique to this region, it is anticipated that the model
could be used to facilitate the integration of land-use planning and hazard management processes in other
local government areas. Based on initial descriptive analysis of data collected to date, some trends can be

identified:

1. There are differences in the way that the various stakeholder groups perceive, comprehend and
define flood risk and acceptable flood risk.  Not surprisingly, the occupants had generally low
levels of flood risk perception and little direct experience with flooding at either their current or
previous residences. One of the more interesting points raised during the study, has been the
interpretation of if and when flood affected land ceases to be ‘at risk’ of flood events, i.e., the
majority of residents and some development industry representatives suggested that raising flood
affected land above a specified design level (such as the 1 in 100 year event) removed the flood
exposure/ risk. This is not a view shared by hazard managers or the local government, who
suggest the counter view that while flood immunity has been increased, it is impossible to
completely remove flood risk. The indication that the majority of residents located within flood-
affected areas do not believe they are at risk has implications for levels of community
vulnerability, future educational campaigns and counter disaster planning.

2. When, how and by whom flood risk information should be offered to stakeholders also presented
itself as a contentious issue. There is a general perception within the community that the

responsibility for education and mitigation of flood risk falls solely onto the local government,
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with the local government and developers perceived by the occupants, as the originators of the
current flood exposure situation. Understandably, representatives from the local government and
development industry do not share these views suggesting instead, that the responsibility of flood
mitigation and education is a whole of stakeholder issue.

3. The data also suggest that way in which flood risk information is presented to the general public
does have an effect on the way in which risk is comprehended. This study presented flood risk in
three ways: probability estimates, scenarios and pictures of actual flood events in the study area.
The results suggest, and support previous findings, that the occupants generally could not interpret
probability statements accurately enough to estimate likely effects and frequencies of flood events
presented in such terms as 1% AEP. Occupants were far more likely to accurately associate the
scenarios and pictures with the levels and frequencies of flooding they represented. These
findings also have significant implications for the design of future education initiatives and the
very concept of how acceptable risk is defined in policy and presented to decision makers outside

of the legislative environment.

References

Angus, D. (1997). Application of a Risk Management Approach in a Qld Disaster Management Context.
The Australian Journal of Emergency Management, 12(3), 31-34.

Angus, D. (1998). Recent Developments in Emergency Management. The Australian Journal of
Emergency Management, 13(1), 34-38.

Baird, B. R. N. (1986). Tolerance for Environmental Health Risks: The Influence of Knowledge, Benefits,
Voluntariness and Environmental Attitudes. Risk Analysis, 6(4), 425-435.

Baker, E. J., & Patten, D. J. (1974). Attitudes Towards Hurricane Hazards on the Gulf Coast. In G. F.
White (Ed.), Natural Hazards: Local, National, Global. Toronto: Oxford University Press.

Beatley, T., & Brower, D. J. (1986). Public Perception of Hurricane Hazards: Examining the Differential
Effects of Hurricane Diana. Coastal Zone Management Journal, 14(3), 241-269.

Betts, H. (1999). Floodplain Planning - Risk Management From a Local Government Perspective. Water 99
Joint Congress 6-8 July 1999.

Betts, H. (2001). Why Are Flood Models Used. Gold Coast City Council - Flood Strategies Section.

Betts, H. (2002). Flood Damage Analysis Using GIS at Gold Coast City Council. Australian Journal of
Environmental Management, 17(1), 33-37.

Blaikie, P., Cannon, T., Davis, 1., & Wisner, B. (Eds.). (1994). At Risk: Natural Hazards, People's
Vulnerability and Disasters. New York: Routledge Press.

Bolin, R., & Stanford, L. (1998). Northridge Earthquake: Vulnerability and Disaster. New York:
Routledge Press.



12

Bradbury, J.A. (1989). The Policy Implications of Differing Concepts of Risk. Science, Technology and
Human Values, 14, 380-399.

Bradshaw, P., & Simpson-Housley, P. (1978). Personality and the Perception of Earthquake Hazard.
Australian Geographical Studies, 16, 65-72.

Bradway Laska, S. (1986). Involving Homeowners in Flood Mitigation. Journal of the American Planning
Association, 62(2), 452-479.

Burby, R. J. (1998a). Natural Hazards and Land Use: An Introduction. In R. J. Burby (Ed.), Cooperating
with Nature: Confronting Natural Hazards with Land Use Planning for Sustainable Communities
(pp. 1-28). United States: Joseph Henry Press.

Burby, R. J. (1998b). Policies for Sustainable Land Use. In R. J. Burby (Ed.), Cooperating with Nature:
Confronting Natural Hazards with Land Use Planning for Sustainable Communities (pp. 263-
292). United States: Joseph Henry Press.

Burby, R. J., Beatley, T., Berke, P. R., Deyle, R. E., French, S. P., Godschalk, D. R., Kaiser, E. J., Kartez,
J. D., May, P. J., Olshansky, R., Paterson, R. G., & Platt, R. H. (1999). Unleashing the Power of
Planning to Create Disaster-Resistant Communities. The Journal of the American Planning
Association, 65(3), 247-258.

Burby, R. J., Deyle, R. E., Godschalk, D. R., & Olshansky, R. B. (2000). Creating Hazard Resilient
Communities through Land-Use Planning. Natural Hazards Review, May, 99-106.

Burby, R. J., May, P. J., & Paterson, R. G. (1998). Improving Compliance with Regulations: Choices and
Outcomes for Local Government. The Journal of the American Planning Association, 64(3), 324-
334.

Burton, 1., & Kates, R. W. (1964a). Perception of Hazards in Resource Management. Natural Resources
Journal, 3,412-441.

Burton, 1., & Kates, R. W. (1964b). The Perception of Natural Hazards in Resource Management. In J. H.
Sims & D. D. Baumann (Eds.), Human Behaviour and the Environment: Interactions between
Man and His Physical World (pp. 80-105). Chicago: Maaroufa Press, Inc.

Burton, I., Kates, R. W., & White, G. F. (1968). The Human Ecology of Extreme Geophysical Events,
Natural Hazard Research Working Paper No. 1. Toronto: University of Toronto.

Cannon, T. (1994). Vulnerability Analysis and the Explanation of Natural Disasters. In A. Varley (Ed.),
Disasters, Development and Environment (pp. 13-30). Brisbane: Wiley Press.

Chan, N. W. (1995). Choice and Constraints in Floodplain Occupation: The Influence of Structural Factors
on Residential Location in Peninsular Malaysia. Disasters, 19(4), 287-307.

Childs, I. R. W., Hastings, P. A., & Auliciems, A. (1996). Redcliffe Ten Years On: A Longitudinal Study
of Policy Responses to Potential Greenhouse-Induced Storm Surge in a Local Government Area,
Ndr96 Conference on Natural Disaster Reduction, September 29 to October 2, Gold Coast (pp.
211-221). Dickson: Emergency Management Australia.

Corso, P., Hammit, J., & Graham, J. (2001). Valuing Mortality Risk-Reduction Using Visual Aids to
Improve the Validity of Contingent Valuation. The Journal of Risk and Uncertainty, 23(2), 165-
184.

Covello, V.T., Flamm, W.G., Rodricks, J.V., & Tardiff, R.G. (1981). The Analysis of Actual Versus
Perceived Risk. New York: Plenum Press.



13

Cutter, S. L. (1994). Environmental Risks and Hazards. New Jersey: Prentice Hall.

De Rodes, D.M. (1994). Risk Perception and Risk Communication in the Public Decision -Making Process.
Journal of Planning Literature, 8(3), 324-335.

Edwards, A., Elwyn, G., & Mulley, A. (2002). Explaining Risks: Turning Numerical Data into Meaningful
Pictures. British Medical Journal, 324(7341), 827-831.

Fiorino, D.J. (1989). Technical and Democratic Values in Risk Analysis. Risk Analysis, 9(3), 293-229.

Fischhoff, B., Slovic, P., Lichtenstein, S., Read, S., & Combs, B. (1978). How Safe Is Safe Enough? A
Psychometric Study of Attitudes toward Technological Risks and Benefits. Policy Sciences, 9,
127-152.

Fischhoff, B., Slovic, P., & Lichtenstein, S. (1982). Lay Foibiles and Expert Fabiles in Judgments About
Risk. American Statistician 36, 3(2), 240-255,

Fischhoff, B., Watson, S.B., & Hope, C. (1984 ). Defining Risk. Policy Sciences, 17, 123-139.

Flynn, J., Slovic, P., Mertz, C.K., & Carlisle, C. (1999). Public Support for Earthquake Risk Mitigation in
Portland, Oregan. Risk Analysis, 19(2), 205-216.

Fordham, M. (1998). Participatory Planning for Flood Mitigation: Models and Approaches. The Australian
Journal of Emergency Management, 13(4), 27- 34.

Fordham, M. (1999). The Intersection of Gender and Social Class in Disaster: Balancing Resilience and
Vulnerability. The International Journal of Mass Emergencies and Disasters, 17(1), 15-36.

Gold Coast City Council Strategic Planning Unit. (2001). Our Living City (Draft Planning Scheme). Gold
Coast: Gold Coast City Council.

Golding, D., Krimsky, S., & Plough, A. (1992). Evaluating Risk Communication: Narrative Vs. Technical
Presentations of Information About Radon. Risk Analysis, 12(1), 27-35.

Gough, J. D. (1990). A Review of the Literature Pertaining to 'Perceived’ Risk and 'Acceptable’ Risk and
the Methods Used to Estimate Them. Information Paper No.14. Cantebury: Centre for Resource
Management, University of Cantebury & Lincoln University.

Granger, K. (1999). Understanding Multi-Hazard Risk in Urban Communities. Paper presented at the
Australian Disaster Conference: Disaster Prevention in the 21st Century, Mt Macedon, Victoria.

Granger, K., & Hayne, P. (2001). Natural Hazards and the Risks They Pose to South-East Queensland.
Canberra: Geoscience Australia.

Granger, K., Jones, T., Leiba, M., & Scott, G. (1999). Community Risk in Cairns: A Multi-Hazard Risk
Assessment. Canberra: Commonwealth of Australia Publishing.

Granger, K., & Middlemann, M. (2000). Community Risk in Mackay: A Multi-Hazard Risk Assessment.
Canberra: Commonwealth of Australia Publishing.

Green, C. H., Tunstall, S. M., & Fordham, M. H. (1991). The Risks from Flooding: Which Risks and
Whose Perception? Disasters, 15(3), 227-235.

Gutteling, J. M., & Weigman, O. (1996). Exploring Risk Communication. London: Kluwer Academic
Publishers.



14

Handmer, J. W. (1995). Managing Vulnerability in Sydney: Planning or Providence? Geojournal, 37(3),
355-368.

Handmer, J. W. (1996). Policy Design and Local Attributes for Flood Hazard Management. Journal of
Contingencies and Crisis Management, 4(4), 189-197.

Hansson, R. O., Noulles, D., & Bellovich, S. J. (1982). Knowledge, Warning, and Stress: A Study of
Comparative Roles in an Urban Floodplain. Environment and Behaviour, 14(2), 171-185.

Hewitt, K. (1983). Interpretations of Calamity from the Viewpoint of Human Ecology. London: Allen and
Unwin.

Hewitt, K. (1999). Excluded Perspectives in the Social Construction of Disaster. In E. L. Quarantelli (Ed.),
What Is a Disaster? (pp. 75-92). New York: Routledge Press.

Jasanoff, S. (1993). Bridging the Two Cultures of Risk Analysis. Risk Analysis, 13(1), 123-129.

Kaiser, E. J., Burby, R. J., Bollens, S. A., & Holway, J. M. (1987). Private Sector Land Market Decision
Agents as Targets of Floodplain Policy. International Journal of Mass Emergencies and
Disasters, 5(3), 311-335.

Kasperson, R. E., & Dow, K. (1993). Hazard Perception and Geography. In T. Garling & G. Golledge
(Eds.), Behaviour and Environment: Psychological and Geographical Approaches. Netherlands:
Elsevier Publishers.

Kates, R. W. (1964). Hazard and Choice Perception in Floodplain Management: Department of
Geography Research Paper No. 78. Chicago: University of Chicago Press.

Kates, R. W. (1967). The Perception of Storm Hazard on the Shores of Megalopolis. In D. Lowenthal
(Ed.), Environmental Perception and Behaviour (Vol. 109, pp. 60-71). Chicago: The University of
Chicago.

Kates, R. W. (1971). Natural Hazard in Human Ecological Perspective: Hypotheses and Models. Economic
Geography, 47, 438-451.

Kates, R. W., & White, G. F. (1961). Flood Hazard Evaluation. In G. F. White (Ed.), Papers on Flood
Problems (Vol. 70, pp. 135-147). Chicago: The University of Chicago.

Kraus, N., Malfors, T., & Slovic, P. (1992). Intuitive Toxicology: Expert and Lay Judgements of Chemical
Risks. Risk Analysis, 12(2), 215-232.

Lambley, D. B. (1990). Jurisdictions as Impediments to Floodplain Planning and Management. Australian
Journal of Public Administration, 49(4), 431-441.

Lambley, D. B. (1996). Oh! What a Lovely Flood: Or Are Australians Slow Learners? Paper presented at
the NDR 96: Conference on Natural Disaster Reduction, Surfers Paradise, Gold Coast.

Laska, S. B. (1990). Homeowner Adaptation to Flooding: An Application of the General Hazards Coping
Theory. Environment and Behaviour, 22(3), 320-357.

Lave, L. B., & Byrd, D. M. (1989). How Much Risk Is Acceptable? Forum for Applied Research and
Public Policy, 42, 93-95.

Lupton, D. (1999a). Introduction: Risk and Sociocultural Theory. In D. Lupton (Ed.), Risk and
Sociocultural Theory: New Directions and Perspectives. Cambridge: Cambridge University Press.



15

Lupton, D. (1999b). Risk. London: Routledge.

Macey, S. M. (1979). Perception of Flood Hazard and Adjustment in Brisbane. Unpublished MA,
University of Queensland, Brisbane.

Marris, C., Langford, I. H., & O'Riordan, T. (1998). A Quantitative Test of the Cultural Theory of Risk
Perceptions: Comparisons with the Psychometric Paradigm. Risk Analysis, 18(5), 635-647.

May, P. J. (1997). Addressing Natural Hazards: Challenges and Lessons for Public Policy. The Australian
Journal of Emergency Management, 12(1), 30-37.

Melick, R. (1996). Risk Assessment of the Cairns Northern Beaches in a Storm Tide: Testing the Use of
Australian Bureau of Statistics Data to Identify Vulnerable Communities. Cairns: Centre for
Disaster Studies and Centre for Tropical Urban and Regional Planning, James Cook University.

Mesch, G. S., & Manor, O. (1998). Social Ties, Environmental Perception, and Local Attachment.
Environment and Behaviour, 30(4), 504-519.

Montz, B. E. (1992). The Effects of Flooding on Residential Property Values in Three New Zealand
Communities. Disasters, 16(4), 283-298.

Pasman, H. J. (1993). Risk Perception and the Acceptable Risk - Influencing Factors. 2nd World Congress
on Safety Science, Budapest 21-24 November 1993.

Philley, J. O. (1992). Acceptable Risk - an Overview. Plant/Operations Progress, 11(4), 218-223.

Pilgrim, N. K. (1999). Landslides, Risk and Decision-Making in Kinnaur District: Bridging the Gap
between Science and Public Opinion. Disasters, 23(1), 45-65.

Pilisuk, M., Parks, S. H., & Hawkes, G. (1987). Public Perception of Technological Risks. The Social
Science Journal, 24(4), 403-413.

Prater, C. S., & Lindell, M. K. (2000). Politics of Hazard Mitigation. Natural Hazards Review, May 2000,
73-82.

Renn, O., & Swanton, E. (1984). Psychologic and Sociological Approaches to Study Risk Perception.
Environmental International, 10(5-6), 557.

Rohrmann, B. (1994). Risk Perception of Different Societal Groups: Australian Findings and Cross-
National Comparisons. Australian Journal of Psychology, 46, 150-163.

Rowe, G., & Wright, G. (2001). Differences in Expert and Lay Judgement of Risk: Myth or Reality? Risk
Analysis, 21(2), 341-356.

Salter, J. (1996). Risk Management in a Disaster Management Context. Paper presented at the NDR96
Conference on Natural Disaster Reduction, Gold Coast, Australia.

Salter, J. (1997). Risk Management in the Emergency Management Context. The Australian Journal of
Emergency Management, 12(4), 2-28.

SCARM. (2000). Floodplain Management in Australia: Best Practise Principles and Guidelines (SCARM
Report No.73). Collingwood: CSIRO.



16

Sewell Derrick, W.R. (1971). Environmental Perceptions and Attitudes of Engineers and Health Officials.
In J.H. Simms & D.D. Baumann (Eds.), Human Behaviour and the Environment: Interactions
Between Man and His Physical World (pp. 179-214). Chicago: Maaroufa Press, Inc.

Shrubsole, D., & Scherer, J. (1996). Floodplain Regulation and the Perceptions of the Real Estate Sector in
Brandtford and Cambridge, Ontario, Canada. Geoforum, 27(4), 509-525.

Sjoberg, L. (1998). Risk Perception: Experts and the Public. European Psychologist, 3, 1-12.

Sjoberg, L. (2001). Political Decisions and Public Risk Perception. Reliability Engineering and System
Safety, 72, 115-123.

Slovic, P. (1987). Perception of Risk. Science, 236, 280-290.

Slovic, P., Fischhoff, B., & Lichtenstein, S. (1979). Rating the Risks. Environment, 21(3), 14-39.

Slovic, P., Fischhoff, B., & Lichtenstein, S. (1980). Facts and Fears: Understanding Perceived Risk. In R.
C. Schwing & W. A. J. Albers (Eds.), Societal Risk Assessment: How Safe Is Safe Enough? New

York: Plenum Press.

Slovic, P., & Monahan, J. (1995). Probability, Danger and Coercion: A Study of Risk Perception and
Decision-Making in Mental Health Law. Law and Human Behaviour, 19(1), 49-65.

Smith, D. I. (1998). Urban Flooding in Qld: A Review. Brisbane: Department of Natural Resources.

Standards Association of Australia. (1999). Risk Management Standards - Standards Australia/ Standards
New Zealand. Strathfield: Standards Association of Australia.

Starr, C. (1987). Risk Management, Assessment and Acceptability. Risk Analysis, 5(2), 97-102.

Tobin, G. A., & Montz, B. E. (1997). Natural Hazards: Explanation and Integration. New York: Guilford
Press.

Tversky, A., & Kahneman, D. (1974). Judgment under Uncertainty: Heuristics and Biases. Science, 185,
1125-1131.

Varley, A. (1994). Disasters, Development and Environment. Brisbane: Wiley Press.

Vlek, C., & Stallen, P. J. (1981). Judging Risks and Benefits in the Small and the Large. Organizational
Behavior and Human Performance(28), 235-271.

Wallston, T. J. (1994). Do Decision Quality and Preference Order Depend on Whether Probabilities Are
Verbal or Numerical? American Journal of Psychology, 107(2), 157-172.

Waterstone, M. (1978). Hazard Mitigation of Urban Floodplain Residents ( Vol. 35). Chicago: University
of Chicago.

White, G. F. (1945). Human Adjustments to Floods ( Vol. 29). Chicago: The University of Chicago.

White, G. F. (Ed.). (1961). Papers on Flood Problems ( Vol. 70). Chicago: The University of Chicago.
White, G. F., & Haas, E. J. (1975). Assessment of Research on Natural Hazards. Cambridge: MIT Press.
Wright, G., Perman, A., & Yardley, K. (2000). Risk Perception in the U.K Oil and Gas Production

Industry: Are Expert Loss-Prevention Managers' Perceptions Different from Those of Members of
the Public? Risk Analysis, 20(5), 681-690.



17

Young, E. (1998). Dealing with Hazards and Disasters: Risk Perception and Community Perception in
Management. The Australian Journal of Emergency Management, 13(2), 14-16.



