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Establishing information seeking pathways in slow and flash floods 

 

1. Abstract 
 

The purpose of this paper is to investigate information seeking behaviour of 

people involved in slow and flash flood disasters, specifically how they received 

the first alert, where they then turned for more information, and what their main 

sources and forms were. An online and mailed survey based on models of 

problem-specific information seeking and risk information for natural hazards 

secured responses from Australians who had experienced flash flood (n=91) and 

slow flood (n=41).  It found that information pathways taken by individuals are 

different for slow and flash floods, but the set of information forms and sources 

used are similar. ‘Other people’, television and news and weather websites were 

predominant sources and forms in flash flood, and online sources, television and 

radio predominant in slow flood.  The importance of other people and 

mainstream media (including their online sites) in information behaviour means 

that mainstream media should remain an important component of information 

efforts by agencies. This study builds further evidence that disaster type and the 

media landscape should be taken into account when developing warning and 

response communication strategies, and allows public information officers to 

prioritise communication forms during response.   

 

Highlights: 

• Other people and environmental cues were the main alert sources and 

forms in flash flood. 

• Slow flood information seekers tended to use formal sources and forms 

such as television, radio and news and weather websites. 

• Mainstream media is still a major source of information and was the most 

predominant alert source for slow flood. 
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• The most important source/form for flash flood was television. 

• Social media was not a significant source of information in the overall 

information environment. 

 

Key words: flash flood, information-seeking, information behaviour, slow flood, 

communication, disaster. 

 

2. Background 
 

The value of effective communication with the community during a disaster is 

well established as a central factor in successful disaster management. It has been 

attributed to saving lives and livelihoods [1-8], while communication done badly 

has contributed to failed response [9, 10] and even to deaths [11].  In Australia 

between 2003 and 2016, reviews of incidents and exercises, including the 2009 

Black Saturday bushfires, found that between 19 and 21% of all recommendations 

for improvement related to communication with the community [12, 13].  While 

agency information delivery, particularly of warnings, has been well researched 

[14-18], receipt of this information by affected individuals and use of all 

information forms and sources during the response phase of disaster has been 

lightly studied. Exceptions include studies on tornado [19], earthquake [20, 21], 

wildfire [22-24], hurricane [25], terrorist attacks [26], storm [27, 28], flood [29], 

epidemic [30], crisis communication [31, 32], flood [33] and using scenarios [34-

36]. A large number of broader studies have added to the field by including one 

or two information source or form questions that contribute to this picture [for 

instance, 8, 21, 37, 38-47]. Other studies have focused on one information form or 

cluster of forms (such as Twitter [48], social media generally [49], flood maps [50] 

or mass media [51]) or specific information such as health messages following a 

disaster impact [52].  

How people find out about both slow and flash floods, their confirmation 

behaviour, and the forms and sources of information they subsequently use has 
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not been clearly illustrated.  Human behaviour in flash floods, particularly, has not 

been well researched [53]. Knowledge of information-seeking is critical for agency 

public information officers to determine the most effective sources and forms for 

flood communication strategies.  This study aims to document from the flood 

literature clear information seeking pathways for both types of flood from the 

point where people first become aware of the threat.   It will contribute Australian 

research that builds on this picture of information seeking behaviour in slow and 

flash flood.  In doing so, it will provide foundations for selection of sources and 

forms for agency flood communication in future.  However, it will not consider 

the effect of information seeking on decision-making or evacuation, or the effect 

of message composition on behaviour. 

 

3. The frameworks for this study 
 
3.1 Foundation models 

Understanding human behaviour and social systems during and after a disaster is 

stressed by Manoj and Hubenko-Baker [54] as critical in communication system 

design, and is therefore important to this study. The model of warning response 

presented by Mileti and colleagues [14, 17, 55-57] was one such attempt to 

understand human behaviour during disaster, and the protective action decision-

making model (PADM) [58] was a second. The Mileti group’s risk communication 

model for natural hazards attempted to generalise a task-oriented decision-

making model based on information receipt, and the perceptions of individuals 

receiving the information. Lindell and Perry’s PADM model, however, attempted 

to explain the decision-making that emerged as a consequence of information 

received during a disaster.  It is the task-orientation of the Mileti group’s model 

that makes it suitable for this study, as their risk information for natural hazards 

model was considered to have potential to explain behaviour that enabled 

decisions to be made, while the PADM model could be effectively used during 

the next step, which would be to explain decision-making arising from and 

resulting in, information behaviour in a disaster. 
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Mileti and O’Brien [14] described a behavioural process common when a disaster 

approaches or has occurred: 

1. Receiving an alert; 

2. Believing the alert is credible/confirming the threat; 

3. Personalising the threat; 

4. Determining whether protective action is needed; 

5. Determining whether protective action is feasible; and 

6. Deciding what action to take and taking action. 

 
Firstly, a person receives a message about an imminent or occurring disaster from 

one or more environmental cues or from another person, a friend or 

acquaintance, or a someone via media. Secondly, people attempt to confirm, by a 

visual check, tuning in to mainstream media or talking to another person [14]. 

From this information, a meaning for what they have just heard or seen is 

processed, which then enables them determine the accuracy and salience of the 

information. Belief that the warning is serious is a significant obstacle to 

individuals taking action, particularly if the conditions are similar to other 

incidents in the past that had not developed into a disaster [59] or if the situation 

was outside their comprehension [60]. This is the third phase, personalisation of 

the process [14]. The fourth stage is deciding the disaster is relevant to them, 

what to do (fifth step) and to take that action (sixth). It is a looped process that 

can be repeated as new information is received that changes the personalisation 

perspective for the individual [14]. The sequence is not the same for everyone:  

some people may bypass one stage or more, and different people spend different 

amounts of time on each stage, as each stage can be affected by the 

characteristics of the individuals involved or the characteristics of the source or 

form [61]. Mileti and colleagues attempted to illustrate this using the following 

diagram (Figure 1). 

 



 5 

 

Figure 1 - A model for risk communication for natural hazards developed by 

Mileti, Sorensen and O'Brien [14, 17] 

Within this framework, Mileti, Sorensen, Fitzpatrick and O’Brien [14, 17, 57, 61] 

proposed that once people have received notice of a disaster, they seek 

information to define the situation by confirming the contents of the message 

through another source, sometimes neighbours, friends, family or other media, 

including the internet [62-66].  

The second model on which this study is based is problem-specific information-

seeking proposed by Savolainen [67, 68].  This model considered information 

pathways as a sequence of sources and was one of the first attempts to describe 

information-seeking for a specific problem [69].  Savolainen incorporated into this 

model ‘source preference criteria’ and ‘information source horizons’ that 

incorporate three zones of importance – most important sources, secondary 

sources and marginal sources [68].  Savolainen classified sources into three 

groups – human sources, networked sources and others. These features are 

shown in Figure 2, along with a representation of the sequence of sources used.  

The process of information seeking in Savolainen’s model included feedback 

loops that emphasised the most important sources and showed the information 
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seeker consistently returning to the first source of information and to reconsider 

the problem at hand.  

 

 

Figure 2 – Savolainen’s information source horizon and information behaviour in 

the context of seeking problem-specific information [68] 

 
Savolainen confirmed in subsequent interview research [68, 70] that the sequence 

of sources used will mostly progress through the zones, with a feedback loop 

sending the information-seeker back to already-used sources consistently 

through the process.  The problem with Savolainen’s classification of the 

importance of sources was that it made the source groups very general.  With 

reference to the current study, information seeking in a flood, this puts at risk the 

usefulness of research as a decision-making tool for communicators. For instance, 

Savolainen’s classification ‘networked sources’ could cover radio, television and 

internet, and it would not be evident to anyone but the researcher that the 
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preference in a particular case might be radio.  For this reason sources will not be 

grouped as Savolainen outlined. 

Savolainen’s model also addressed source preference criteria. These were factors 

that might affect a person’s selection of sources such as their background, 

existing knowledge, the type of media involved and access to this media, and 

demographic features [68].  While this data was collected, effects of source 

preference criteria will not be explored here as the focus of the study is to 

establish a range of possible information patterns undertaken in slow and flash 

flood.  

 

3.2 Flood definitions 

This study investigates information seeking behaviour in both slow and flash 

floods, so it is necessary to define each of these disaster types.   Using the 

National Weather Service of the USA definitions [71], a flash flood is “a flood 

which follows within a few hours (usually less than 6 hours) of heavy or excessive 

rainfall, dam or levee failure, or the sudden release of water impounded by an ice 

jam”.  A slow flood is defined as “The inundation of a normally dry area caused by 

high flow, or overflow of water in an established watercourse, such as a river, 

stream, or drainage ditch; or ponding of water at or near the point where the rain 

fell. This is a duration type event with a slower onset than flash flooding, normally 

greater than 6 hours”. 

 

4. Literature review 
 

The issue of communication is widely researched and discussed in relation to risk 

perception and preparedness for flood.  Since a major review by Kellen, Terpstra 

and De Maeyer in 2013 [72], 320 articles have been published that respond to 

searches in Ebscohost for ‘flood’ and ‘risk’ and ‘perceptions’.  However, few of 

these explore activity by individuals once the risk is realized, a flood is imminent 

and people are alerted by way of official warning, news from others, or realisation 
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due to environmental factors that a flood is imminent.  This section will review the 

literature on information behaviour triggered by a first alert.  It will use 

components from the two models outlined in the previous section to order the 

literature review, starting with the alert.  The two steps in Mileti at al’s model that 

were overtly information behaviour were this ‘first alert’ (which leads to 

knowledge of Savolainen’s ‘problem at hand’), and ‘confirmation’ steps (which 

reflect the first two steps in Savolainen’s information pathways, based on his 

‘sequence of sources’ used).  ‘Most important sources’ within the information 

horizons, and the full sequence of information seeking will be investigated using 

Savolainen’s model. 

 

4.1 The first alert  

The first alert that the disaster is imminent or has arrived is important to consider 

because it is the trigger for established behavioural process [55, 56] and for 

behaviour described by Savolainen’s model of information seeking. The first alert 

can not be confused with warnings, as warnings are linear communication 

systems in which an agency (the sender) identifies a hazard through validated 

detection and monitoring systems, and this news of this hazard is communicated 

to residents (the receivers) by that agency or another [15].  Warnings can be 

delivered more than once and by a variety of means.  A first alert, however, is the 

means by which a person (the receiver) first becomes aware of a threat. 

subsequent information received about the threat can also be warnings, but these 

also form the information pathway that the person takes or encounters before 

making a protective action decision or starting a new information search. 

 

4.1.1 Slow flood alert sources 

Observation of environmental cues (such as constant/heavy rain, rising water) 

often provides the first alert in slow flood [73-75] followed by radio or community 

networks  [73, 74] and television [74].  Also prevalent as an alert source are a 

formal/official warning from authorities [73, 75], although the form was not 
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specified in either of these studies.  Another method of discovery reported by one 

study’s respondents was becoming trapped at home by the flood [74].  In a study 

of flooding in Grafton, New South Wales in 2001, radio was the most prevalent 

evacuation warning source (63%) followed by other people (31%) and emergency 

agency staff undertaking a doorknock (25%) [76].  However, the question in this 

research was about evacuation warning sources specifically, and it is not clear 

whether the respondents already knew about the flood from some other alert 

source. Own observation was the most mentioned way to get initial information 

[38] in a flood in North Queensland. In another Australian study that set out to 

document source sequences in slow flood [33], the three most prevalent alert 

sources reflected other previous research for slow flood: other people, radio, and 

environmental cues.  

 

4.1.2 Flash flood alert sources 

Despite extensive literature to guide flood warning improvement from the 

disciplines of geography, sociology, psychology and hydro-meteorology, flood 

detection, prediction, message communication (that is, delivery by agencies) and 

protective action response are investigated [77], but not the source or form by 

which warnings are received in flash flood by individuals under threat.  The 

literature also gives few clues on which non-official or formal information sources 

or forms are most likely to alert people to a flash flood.  

In a hypothetical flash flood in Denver, Colorado and Austin, Texas [36], Denver 

respondents preferred a siren at each of the three times of day tested in the 

study, while Austin interviewees preferred sirens, local radio and local television 

[36].  In testing information sources for potential flash flooding in Boulder, 

Colorado, the most often mentioned alert sources were sirens (77%), television 

(85%), radio (58% and internet (54%) [78], although the Boulder study’s question 

seemed to ask what range of alert sources were available to respondents, not 

which alert people thought they would receive.  
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One of few studies that recorded actual flash flood alert sources was from an 

Australian event in 2011 that used qualitative interviews with a small number of 

people [33], in which the alerts came mainly from other people and 

environmental cues, with local radio making up the small remainder. Work that 

reinforced the role of personal observation of environmental cues came from 

Puerto Rico, where most interview respondents found out that about the flood 

when water entered their properties [79].  One person heard a warning on radio.  

Televisions were on, but stations did not issue warnings.  This identification of 

other people as a first alert source supports findings that other people are more 

likely to feature as a key source of information in disasters that were high impact 

or more urgent [80, p. 518, 81]. It reflects substantial numbers of general human 

information behaviour studies that show that people consistently choose other 

people as important or preferred sources of information [69, 82].  

 

4.1.3 First alert summary and research question 

It seems that alert forms and sources for slow flood are environmental cues, 

social and local networks including other people, and television.  In some places, 

government weather forecast websites and information and radio are important.  

For flash flood, other people and environmental cues are the most prevalent alert 

sources, followed by radio. The small number of studies means these concepts 

require more testing.  For this reason, the research question on alert forms and 

sources will be: 

1. What is the first alert source or form of information for people 

experiencing slow and flash floods? 

 

4.2 Confirmation source and form 

Confirmation facilitates understanding, belief, personalisation and decision 

making that helps to fill an information void when rare or unexpected events are 

expected to occur [64]. “This void typically creates public demand for more 

information than is being disseminated in the warning message” [64, p. 74]. 
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Confirmation often involves discussion with others and interpretation of 

information received via traditional media [25, 83], particularly when individuals 

feel there is a void in the information provided by official and media sources [25, 

84].  Confirmation sources have been barely investigated in flood research, but 

have been researched in other disaster types such as bushfire, tornado and 

hurricane [see the body of work presented by the Australian Bushfire and Natural 

Hazards Co-operative Research Centre, 83, 85, 86] and confirmation behaviour 

was particularly evident during 9/11 [81, 87].   

 

4.2.1 Slow flood confirmation sources 

One of the earliest flood studies to test confirmation sources was by Perry and 

Lindell [88], who considered differences between ethnic groups in two cities.  

They found more than half of African-Americans in the city of Abilene confirmed 

a flood warning using their social networks, while whites’ confirmation sources in 

Abilene and Mt Vernon were spread across mass media or their social network.  

Mexican Americans also used either of these two to confirm - mass media and 

social networks. While this is useful, the media landscape has changed 

significantly since 1991, and a gap in the research in the timing and purpose of 

information sources is evident.  Ryan [33] discovered that the most prevalent 

confirmation sources in slow flood were checking the river levels, talking to other 

people about what flood heights might mean for their own property, and 

contacting people they knew in the agencies managing the response. 

 

4.2.2 Flash flood confirmation sources 

Confirmation sources for flash flood seem to have been investigated in only one 

Australian study [33] with the most prevalent forms and sources found to be 

other people, television, and the government weather website, the Bureau of 

Meteorology (the BoM).   

 

4.2.3 Confirmation sources summary and research question 
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Social networks and environmental cues might be key information sources during 

the confirmation stage for both slow and flash floods, and television and weather 

websites are an additional confirmation source for flash flood.  However, this 

stage of the information-seeking process is so little researched that no 

conclusions can be reached.  The research question emerging from this section is: 

2. What is the confirmation source for people in slow and flash floods? 

 
4.3 The main source and/or form 

Most important, most valuable or most helpful information sources are the best 

researched of all aspects of information seeking in disaster research, with a wide 

range of studies across many different types of disasters asking questions about 

this aspect of information seeking [such as 22, 27, 28, 40, 41, 47, 89-93].  

 
4.3.1 Slow flood main sources and forms 

Research into key information sources in slow flood comes mostly from Australia.  

In a slow flood, businesses in western Queensland in 2008 found that the most 

helpful sources or forms for updates on the progress of the flood were radio 

(24%), the Bureau of Meteorology (BoM - Australia’s weather forecaster) website 

(19%), messages from the local council (19%), and face to face with State 

Emergency Service staff (16%) [94]. The BoM was “relied on” by 73% of surveyed 

local people leading up to the water’s arrival in the Callide Creek flood in 

Queensland in 2015, followed by family, friends or neighbours (67%) [95].  ABC 

news (the government radio station) was the next most relied-upon source for 

this stage of the flood for 46% of the group.  The local council and Local Disaster 

Management Group were a key source for 43% of the group. However, this 

reliance changed after the flood arrived – other people became more important 

(71%), while those who referred to the BoM dropped to 46%.  Reliance on ABC 

news was relatively stable at 40% [95] and reliance on agencies dropped to 26%. 

Contact with other people was made by phone (46% after the alert and before 

the flood arriver, then 50% after the water arrived), Facebook (36% then 28%) and 

face to face (32% then 37%) [95].  
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In the 2012 Victorian floods, neighbours were by far the most used sources 

(40.5%) followed by emergency agencies, television and ABC local radio [74].  

Main sources in a 2009 North Queensland flood were radio and television, 

neighbours or people in the community, friends and family, and the internet [45].  

Other people were most important in St George, Queensland in 2011 [33], with 

46% of the sample relying on this source during the flood, followed by news and 

weather websites  - including the BoM website (23%), radio 15.4% and then 

agencies and environmental cues (7.7% each). In other floods in Queensland in 

2011, people followed advice they received from radio, internet and television 

[96], but this study did not give details on which sources were used most and 

what other sources and forms were used.  SMS and landline flood warning 

information messages were reported as useful in this study, but the extent of use 

was not quantified. 

 

4.3.2 Flash flood main sources and forms 

In flood, the Denver and Austin hypothetical study [36] shows local television was 

considered the most important source for residents to get weather information.  

Denver residents also believed radio and environmental cues would be very 

important leading up to and during a flood, while Austin residents were “more 

likely to favor the Weather Channel and NOAA Weather Radio” [36p. 213]. In an 

Australian flash flood [33], the main sources for most were television (42.9%), 

radio (14.3%) and then a wide spread of sources such as environmental cues, 

other people, police/agencies via Facebook, and internet sites.  

 

4.4 Main sources and forms summary and research question 

The key sources and forms for information during a slow flood seem to be mainly 

other people, along with environmental cues, weather websites, television and 

radio.   For flash flood this is television and radio, tending to more formal 

information than could be obtained in personal networks. 
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The research question used to investigate main sources and forms of information 

will be: 

3. Which source of information becomes the most used in slow and flash 

floods? 

 

4.5 Information pathways 

Research that identifies and quantifies information seeking pathways, that is, the 

sequence of forms and sources used by people affected in some way by a 

disaster, is hard to find. Palen and Liu [97] were the first to identify 

communication pathways in a disaster, but used the term in a general way to 

explain use of specific sources. Their pathway typologies, rather than being 

specific in terms of first alert, confirmation source and then other sources, 

explained the information seeking process in terms of the groups of 

communicators involved. For example, they drew attention to three information 

pathways that were made possible or greatly enhanced by the use of information 

communication technology: firstly, communication within the public affected by 

the crisis; second, between members of the public who are affected by the crisis 

and those outside it; and third, between the official public information officer 

function and members of the public [97]. 

In floods specifically, one study could be found that detailed information seeking 

pathways from the first alert for both slow and flash flood [33].  In slow flood, the 

most predominant pathway was observing persistent heavy rain or the river 

rising, then referring to other people.  The main source of information from that 

point was other people.  In flash flood, the most used information pathway was 

hearing about the flash flood from other people and then referring to other 

people or television, with television emerging as the main source in the aftermath 

of the impact of the flood. 

 

4.6 The role of other people 
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Other people were a recurring and important source at the alert and confirmation 

stages, and also in ongoing information seeking in the literature review.  Friends, 

neighbours, family and community members were named as a primary source in 

each of the flood studies reviewed for this research [including 33, 38, 45, 73, 74]. 

The survey presented an opportunity to find out how people accessed 

information from other people, so a fourth question was added: 

4. If other people are a significant source, what were the forms of media 

used to communicate with them? 

 

5. Methodology 
 

The findings from the flood and other disaster information-seeking literature 

provided a list of sources/forms and other information that was used to develop a 

survey instrument that could be used to further explore information seeking 

behaviour.  This was administered in 2012, online and by mail delivery, following 

18 months of major flooding across eastern Australia, when a La Niña event 

caused Queensland’s wettest December in 2010 and Victoria’s wettest January in 

2011 [96]. The subsequent Queensland floods affected 23 of the 75 local 

government areas in that state [98]. The Wollongong and southern tablelands 

area of New South Wales were also affected by floods in March that year [99]. In 

2012, also before the survey was published and distributed, Victoria’s north east 

was inundated, including slow and flash floods [74], and Queensland’s southern 

interior [100] and northern NSW experienced flooding [101]. 

Questions were developed for the survey that reflected the components of the 

models of Savolainen and Mileti and colleagues:  the problem at hand (disaster 

type), factors influencing source preference criteria, important sources and 

information pathways (alert, confirmation and most relied upon sources).  The 

survey was divided into three sections.  The first included demographic questions 

about country of residence, age, gender, partnership status, size of the 

household, number of dependents, level of education, household income, the 
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type of community they live in (urban, regional, rural).  This section could be used 

to analyse source selection criteria [102] and Mileti’s receiver characteristics at a 

later date.   

The second section established the disaster context for each individual – whether 

the respondent had experienced a disaster in the past two years, what type it  was 

and whether the respondent had been directed to evacuate from work or home 

during that incident.  

The third section included information behaviour  questions on how people first 

became aware of the disaster (one source/form nominated from 11 possibilities), 

where they then turned for more information (one source/form nominated), 

which information sources they relied on most (Likert scale rating of each of 11 

possible sources/forms in terms of importance), and how they mostly 

communicated with other people if this was a source they relied on in the 

previous question (one source/form nominated). The Likert scale questions were 

rated from, 1-5, with 1 being ‘not important’ and 5 being ‘most important’. The 

approach in the third section of the survey followed Mileti and colleagues’ idea 

that an important part of an individual’s disaster behaviour was receiving an alert, 

then confirming that alert through an information seeking process. The most 

relied-upon source was considered separately because of limitations of SPSS in 

tracking a sequence of more than two steps. 

In each case, the closed-ended answer options were developed from the range of 

possibilities that emerged from the literature review. It is analysis of the third 

section about information seeking sources, forms and pathways that will answer 

the research questions asked in this study. 

The resulting exploratory survey was developed online and the link published on 

the author’s university’s website.  Details of the survey were publicised through 

Queensland media and via the Facebook account of the author. It opened on 

August 16, 2012 and closed on October 30, 2012.  Online responses numbered 

277. To ensure participation by lower income and older people and others less 

likely to be connected to the internet (and therefore to eliminate inherent bias of 
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the online survey toward internet-connected, younger and better educated 

respondents) the survey was also printed.  The 1,800 copies of this printed survey 

were delivered directly to mailboxes in two Queensland suburbs that reflected the 

demographics of those harder to reach online, Gailes and Wilsonton (n=71).  The 

online and mailed survey combined secured 348 respondents, with 101 

identifying flash flood as the most recent disaster experienced, 42 experienced 

with a slow flood, and the remainder with either no experience, or experience in 

some other type of disaster.  These non-flood responses were discarded.  Five of 

the flood participants came from outside Australia, four with experience in flash 

flood and one in slow flood, so these were cleaned from the sub-samples.  

However, six of the flash flood respondents did not answer either or both of the 

alert and confirmation questions, bringing the number of respondents to 91.  

The survey data was loaded on to SPSSv19, and descriptive tables used to track 

the first two steps of the source sequence.  The most relied-upon sources for 

each flood type were analysed using charts that listed all 11 information 

sources/forms, and with each compared to the other forms and sources. 

 

6. Results 
The two flood samples will be the subject of analysis here, with their demographic 

features reported in Table 1. They featured a gender bias toward females and a 

skew toward better education people.  However, as the purpose of this study was 

to establish a range of possible information seeking pathways rather than a 

definitive range, the data was considered workable. 

 

  

Flash flood % 
(n=91) 

Slow flood % 
(n=41) 

Age Younger than 25 7.1 4.9 

 25-39 23.5 29.3 

 40-55 48.0 39.0 

 56-70 16.3 22.0 

 71+ 5.1 4.9 
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Gender Female 72.4 73.2 

 Male 27.6 26.8 
Partner status Married or in a partnership 64.3 75.6 

 Single or divorced 35.7 24.4 
People in 
household 

1 16.3 14.6 

 2 34.7 48.8 

 3-4 32.7 31.7 

 5 or more 16.3 4.9 
Dependents None 55.7 59.0 

 1-2 29.9 38.5 

 3-4 13.4 2.6 

 5 or more 1.0 0.0 
Education levels Primary school 8.2 4.9 

 High/secondary school 19.4 19.5 

 Vocational or trade college 16.3 4.9 

 College/university 56.1 70.7 
Household income $0-$30,000 11.5 10.5 

 $31,000 - $80,000 26.0 31.6 

 $80,000 - $100,000 28.1 15.8 

 More than $100,000 34.4 42.1 
Type of community City or suburb 50.0 63.4 

 Regional town/semi-rural area 39.8 24.4 

 Rural area 10.2 12.2 
 
Table 1.  Demographic features of flood-affected respondents to the survey 
 

6.1 Slow flood 

 

6.1.1 Alert and confirmation sources 

The information patterns revealed by the slow flood participants showed that 

mainstream media was the primary alert form, with 12 of the 41 respondents 

(29.2%) alerted by television and 10 alerted by radio (24.4%). Other people 

directly and indirectly were also a prominent alert source for slow flood (n=8, 

19.5%).  From this point, the range of sources diverged.  The most used 

confirmation sources were news and weather websites (24.3%), television (19.5%) 

and radio (12.2%), and agency websites (16.6%).  While other people were an 
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important alert source, they did not seem to be a reliable confirmation source for 

participants (9.7%). 

The range of source sequences for the first two steps in information seeking in a 

flood are more clearly illustrated in Table 2.  The literature review had pointed to 

radio and social networks, and television as key alert sources, which was 

confirmed.  However, other studies showed that environmental cues (seeing 

water levels, rain) were an important alert source, which was not reflected in the 

results presented here. Instead, radio was more important. Interestingly, 31.7% of 

the slow flood sub-sample identified pathways that would not provide pictures or 

footage, or had the potential not to (such as agency websites or agency social 

media).  

 

First alert received from: Confirmation source: Numbers 
using this 
pathway: 

Television (n = 12) News/weather website/s 3 
Television 2 
Agency social media 2 
Agency website 1 
Newspaper 1 
Direct contact with 
family/friends/neighbours 

1 

Agency message 1 
Radio (n = 10) Radio 4 

Television 2 
News/weather website/s 2 
Agency website 2 

Other people directly (n = 7) News/weather website/s 3 
Television 3 
Agency website 1 

Agency contacts/staff (n = 5) Personal contacts in emergency 
agencies or council 

3 

Direct contact with 
family/friends/neighbours 

2 

Environmental cues (n = 3) Radio 1 
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Television  1 
Direct contact with 
family/friends/neighbours 

1 

News/weather website/s  
(n = 2) 

News/weather website/s 1 
Agency website 1 

Other people indirectly (n = 1) News/weather website/s 1 
Agency social media (n = 1) Agency website 1 
Agency phone or text message 
(n = 1) 

Agency social media 1 

Table 2.  Information pathways enacted during a slow flood 

6.1.2 Most important sources 

The slow flood respondents were more committed to a larger range of most 

important sources than flash flood, with six nominated as most, very or of 

somewhat importance by more than 85% of slow flood experienced respondents.  

Figure 3 shows that television was important or most important for 82%, followed 

by agency websites and radio (74%), then news or weather websites (72%).  Direct 

contact with others remained important (67%).  Even newspapers was of some 

level of importance to more than 50% of the slow floor respondents.  However, 

while a number of the most important sources recorded in the survey were 

consistent with the important sources reported in the literature review, 

environmental cues, which featured highly in the literature review, was hardly 

mentioned in the survey.    
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Figure 3.  Most important sources during a slow flood 

6.2 Flash flood 

Flash flood was the disaster type with the greatest number of responses (n=91) 

and therefore the largest number of information pathways.  

6.2.1 Alert and confirmation sources 

The alerts and confirmation sources for the flash flood-experienced survey 

respondents were more concentrated for flash flood, with 35 of the respondents 

learning of the disaster from friends, relatives or neighbours, by talking to them 

(direct contact) or corresponding by email, text or social media (indirect contact).   

This slightly differed from the literature review where radio played a larger role 
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than television.  Whether they learned of the flash flood directly or indirectly from 

others, their confirmation sources were mostly news or weather websites, 

television or radio.  News and weather websites were the most used confirmation 

source across all forms of alert (34.1% of respondents used this form). From here, 

confirmation sources tended to spread out: radio was used by 19.7% of flash 

flood respondents, television by 17.6%, and other people (directly and indirectly) 

by 14.3%. This mostly reflected the literature review for confirmation sources, 

although other people played a much larger role in the literature. 

These are tabulated for clarity in Table 3.  For almost every pathway, at least one 

form of information provided some visual platform.  The exceptions were six 

respondents (6.5%) who were alerted by radio and then confirmed using radio or 

direct contact with other people. In the slow flood data, 31.7% of the sub-sample 

identified pathways that would not provide pictures or footage, or had the 

potential not to (such as agency websites or agency social media). 

 

First alert received from: Confirmation source: Numbers 
using this 
pathway: 

Other people directly (n = 24) News or weather websites 8 
Television 7 
Radio 5 
Direct contact with 
family/friends/neighbours 

2 

Agency social media 1 
Agency website 1 

Environmental cues (n=20) Radio 6 
News/ weather website/s 5 
Television 3 
Direct contact with 
friends/family/neighbours 

3 

Environmental cues 1 
Personal contacts in an 
agency/council 

1 

Agency website 1 
Television (n=13) News and weather website 5 
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Radio 2 
Direct contact with 
family/friends/neighbours  

2 

Television 1 
Indirect contact with 
family/friends/neighbours 

1 

Agency social media 1 
Agency website 1 

Other people indirectly (n = 11) News/weather website/s 5 
Television 3 
Agency social media 1 
Agency website 1 
Direct contact with 
family/friends/neighbours 

1 

Radio (n = 11) Radio 4 
News/weather website/s 3 
Television 2 
Direct contact with 
family/friends/neighbours 

2 

News/weather website/s (n = 5) News/weather website/s 2 
Personal contacts within an agency 
or council 

1 

Radio 1 
Direct contact with 
family/friends/neighbours 

1 

Agency contacts/staff (n =3) News/weather website/s 2 
Newspaper  1 

Agency social media (n = 2) Agency or council website 2 
Agency website (n = 1) News/weather website/s 1 
Newspaper (n = 1) Indirect contact with 

friends/family/neighbours (eg email, 
social media) 

1 

Table 3. Information pathways enacted during flash flood 
 
6.3 Most important sources 

The most important sources for people who were involved in a flash flood were 

television, others directly, news and weather websites, environmental cues and 

then radio – which reflected the sources that appeared as first alerts and 
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confirmation sources in the survey, but also as key sources in the literature review 

for flash flood. The most useful source was television for a full picture of the 

event.  This was considered ‘most’ or ‘very’ important by 82.1% of the 

respondents. However, the range of important sources was wide, with six of the 

11 possible sources or forms considered important or most important by more 

than 50% of respondents. All forms had some level of importance in flash flood. 

The importance of the full range of sources and forms is recorded in Figure 4.    

 

 
 

Figure 4. Most important sources during a flash flood 

 
The information pathways that emerged from the survey for flash flood did not 

reflect the pathways shown in the literature review:  television featured more 
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highly in the alert and confirmation sources in literature than in the survey, and 

news and weather websites and radio appeared as the most predominant 

confirmation sources and also as more widely identified main sources than in the 

interviews.    

 

6.4 Sourcing information from other people 

 

The literature review showed that many people relied on information from others 

in both slow floods (87% directly, 72% indirectly) and flash floods (92% directly, 

69% indirectly), so the survey questionnaire was structured to include questions 

about how this communication was undertaken.  Those who indicated that other 

people were ‘most important’, ‘very important’ or ‘somewhat important’ were 

asked to indicate how they communicated with these other people.  The choices 

were: mobile phone voice, mobile phone text, face to face, landline telephone, 

social media, email or VOIP system such as Skype. Mobile phones proved the 

most popular form of contact, used for both voice calls and text.  In a flash flood, 

47.7% of respondents to this question called or were called by others on their 

mobile, and this was 38.5% for slow flood respondents.  Those who used their 

mobile to send or receive texts during the disaster made up 19.3% of flash flood 

and 12.8% of slow flood respondents. Landline telephone also featured highly, 

with 18.2% of flash flood and 20.5% of slow flood respondents using this to 

communicate with other people during the event.   Social media, face to face and 

email were little used, and VOIP services not at all.  Table 4 provides details of the 

different sources for each. 

 

 Flash flood Slow flood 
 n % n % 

Mobile phone - voice 42 47.7 15 38.5 
Mobile phone - text 17 19.3 5 12.8 
Landline telephone 16 18.2 8 20.5 
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Social media 7 8.0 4 10.3 
Face to face 5 5.7 6 15.4 
Email 1 1.1 1 2.6 
Skype or similar 0 0.0 0 0.0 

 88 100.0 39 100.1 

Table 4.  How people communicated with others during a disaster 

7. Conclusions 
 

The questions asked by this research were: 

1. What is the first source of information for people experiencing slow and 

flash floods? 

2. What is the confirmation source for people in slow and flash floods? 

3. Which source of information becomes the most used in slow and flash 

floods? 

4. If other people are an important source, what is the communication form? 

Answering RQs 1-3, the most common information pathways per disaster type, 

from first alert source through confirmation source to the main source are more 

clearly shown in Table 5. 

 

Disaster type Alert form Confirmation 
form/source 

Most relied-upon 
form/source 

Slow flood Television 
Radio 

• News and 
weather 
websites 

• Television 
• Radio 

• News and 
weather 
websites 

• Radio 
• Television 

Flash flood Other people • News or 
weather 
websites 

• Radio 
• Television 

• Television 
• Others directly 
• Radio 
• News and 

weather 
websites 

Table 5.  Most common information pathways 
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For agencies keen to maximise limited resources during a flood event, this table 

gives some guidance on where people are most likely to be looking for 

information.  

These pathways diverged from those that emerged from the literature in many 

cases.  For instance, in flash and slow flood, environmental cues featured highly in 

the literature review as an alert source, and as a confirmation source for flash 

flood, but was not so well used by respondents in this survey.  For slow flood, 

other people featured highly as alert sources in the literature review, but this 

source was not so prominent in this study – and was still considered an important 

source in the ongoing information seeking process. In both disaster types, 

television was an important form of information, possibly because of the impact 

of visuals in allowing individuals to make sense of the effect of the disaster on 

themselves and their community, but was not as highly rated in the literature 

review for slow flood. 

The reasons for these differences could be found in the background 

characteristics of the respondents, which could be a subject for further analysis.  

Differences in information seeking behaviour based on location [36] and ethnicity 

[88] emerged from the literature review, so location or another background factor 

might explain differences that emerged from the survey data.  For instance, only 

one recent article on slow flood confirmation sources could be found during the 

literature review stage [33], and it reported that the confirmation forms of a rural 

community in a slow flood were social networks and environmental cues.  The 

more urban sample in this survey revealed confirmation sources to be mainly 

news and weather websites, and television. 

The difference between the alert sources for the two types of flood within this 

survey was also shown in the literature review and could reflect the different 

types of disaster – one a rapid onset event, and the other predicted for days in 

advance. If this was the case, it points to agencies needing to develop different 
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communication strategies for different types of disasters and in different 

communities based on the features of the community.   

Regarding most important sources, conventional or mainstream media, including 

online versions, were identified prominently in both types of flood. This shows 

that despite the ease of use of social media for both agencies and individuals, 

and the preference of agencies for social media as a factual and instant source of 

information, mainstream media should be kept current with as much information 

as possible.  In some disasters, online access is restricted for communities, so 

mainstream media and other people remain pivotal to a successful 

communication effort. 

This importance of other people as a source of information in all stages of 

information seeking is a double-edged sword for agencies:  other people as a 

source presents a potential problem in that the information imparted could be 

incorrect or based on rumour; but these other people could also be a potential 

facilitator of information if the accuracy and timeliness of the knowledge 

imparted could be improved by access to up-to-date sources.  The challenge is to 

connect key people in the community with sources such as social media so the 

correct and timely information can cross social and communication networks.  

Research on the quality and form of social networks in a disaster would inform 

these efforts. 

There were a number of limitations to this study.  The samples for each disaster 

type were sub-samples of a larger study, but small within their own right.  The 

data was acceptable for exploration given the lack of investigation of 

information-seeking in flood, especially for source sequences and for flash flood.  

However, future studies should secure larger and randomly selected samples to 

make firm conclusions about information seeking behaviour  in flood.   In 

addition, at the time of this survey, the media landscape was changing, 

particularly in the area of social media and online news.  Social media use by 

affected communities in disasters will almost certainly have changed since this 

study was undertaken in amount of use, nature of use and type of social media 
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used. In addition, many agencies have since incorporated many forms of social 

media into their communication tool kits and now use social media more 

comprehensively. This study might provide some background in attempts to 

measure change in the media landscape and related information seeking since 

2012.  
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